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ABSTRACT 

 
The dorsal hand vein pattern is unique biometric identity 

of the human beings. The dorsal hand vein recognition is 

a recent biometric technique which is used for 

authentication purposes in various applications. 

Different techniques used for designing the system has 

discussed here. A dorsal hand vein recognition system 

consists of the following steps: Image acquisition from 

the database and pre-processing, finding of region of 

interest, extraction of dorsal hand vein pattern features 

and recognition. The aim of this paper is just to review 

the ideas published earlier. This model is used to 

improve the accuracy and response time of dorsal hand 

vein authentication and use neural networks for the final 

evaluation of the testing sample and training samples to 

recognize the person. 

 

Keywords - Biometrics, Dorsal hand Vein, Region of 

Interest, Feature Extraction. 

 

I. INTRODUCTION 
 

Nowadays, automatic personal identification based on 

biometric feature plays a significant role in applications 

of public security, access control, banking, and so on. 

Liukiu Chen, Zheng, Li (2007) [2] states in contrast to 

some other image acquirements of personal 

identification, the dorsal hand vein image has three 

strong points: firstly, no physical contact is needed, so it 

will not make the subject displeasure, better than 

fingerprint and iris scanning. Secondly, it has forceful 

universality and uniqueness, for adults, less change 

following the growth of age and different people have 

different vein patterns. Meanwhile, it is very hard to 

forge, better than fingerprint.  

Lastly, the state of skin, temperature and humidity have 

little effect on the vein image, unlike fingerprint and 

facial feature acquirement. Ajay Kumar, Prathyusha 

(2009) [1] detailed as hemoglobin in the blood of vein 

absorbs the near infrared light wavelengths 720nm – 
1100nm), the pattern of veins in the dorsal hand can be 

captured as a pattern of shadows. 

    

II. DORSAL HAND VEIN PATTERN 

Vein pattern is the network of blood vessels beneath 

person’s skin. The idea using vein patterns as a form of 

biometric technology was first proposed in 1992. 

According to Li Xueyan and Guo Shuxu (2008) Vein 

patterns are sufficiently different across individuals, and 

they are stable unaffected by ageing and no significant 

changed in adults by observing. It is believed that the 

patterns of blood vein are unique to every individual, 

even among twins. 

Contrasting with other biometric traits, such as face or 

fingerprint, vein patterns provide a really specific that 

they are hidden inside of human body distinguishing 

them from other forms, which are captured externally. 

Veins are internal, thus this characteristic makes the 

systems highly secure, and they are not been affected by 

the situation of the outer skin (e.g. dirty hand). 

 

 

 

 

 

 

 
Fig 1: Drawing of the vascular network in the hand. Obtained 

from [09] 



 

 

www.ijsret.org 

512 
International Journal of Scientific Research Engineering & Technology (IJSRET), ISSN 2278 – 0882  

 Volume 6, Issue 5, May 2017 

At the same time, vein patterns can be acquired by 

infrared devices by two ways, noncontact type and 

contact type. In the case of non-contact method, there is 

no need to touch the device, and therefore it is friendly 

to individuals in the target population who utilize the 

systems. In the contact type, the collection type is the 

same as fingerprint which has already been accepted by 

most people. 

The figure 1 illustrates the generic vascular map found 

on the dorsum of the hand. There are mainly two types 

of hand veins found on the dorsum of the hand, namely 

cephalic and basilic. The basilic veins are the group of 

veins attached with surface of hand. It generally consists 

of upper limb of the back of hand. Cephalic veins are the 

group of veins attached with the elbow of the hand.  

 

III LITERATURE REVIEW 
 

Biometrics authentication is a growing field in which 

civil liberties groups express concern over privacy and 

identity issues. Today, biometric laws and regulations 

are in process and biometric industry standards are being 

tested. Maleiki et al. (2006) [4] have considered two 

main features namely ending points and bifurcation 

points to extract vein features. The features of the vein 

namely the length, thickness, shape and distribution of 

the veins were investigated to find the most appropriate 

representation for the vein patterns. In this model, the 

length and distribution were taken into consideration. 

During preprocessing, Zhao et al. (2007) have used 

Match filter, Wiener filter and Smoothing filter to 

enhance the quality of dorsal hand vein images. Reillo et 

al. (2007) have investigated on false acceptance rate 

(FAR), False Non-Match Rate (FNMR), False Match 

Rate (FMR), false rejection rate (FRR), Failure to 

acquire (FTA) and Failure to enroll (FTE). 

Xiangqian Wu (2010) [8] have used SVM which can 

represent the largest separation as the classifier. He 

obtained five distances between each pair: one matching 

distance between dorsal veins, and one between palm 

veins and three between finger veins and provided as 

input to SVM. 

Heenaye and Mamode Khan (2011) [4] have applied 

Independent Component Analysis (ICA) to the vein 

features to reduce the dimension of the vein matrix. To 

test the performance of biometric security system, 

performance measures are used. Sanchez-Chih-Bin Hsu 

et al. (2012) have used PCA and LDA. The aim of this 

approach is to combine local and global information for 

vein recognition. Inshirah Rossan et al.(2014) has used 

different preprocessing techniques that causes well 

defined extracted vein pattern that gives better 

performance and leads to a more secure biometric 

authentication system. R. Raghavendra et al. (2015) [6] 

have used a DMK 22BUC03 monochrome CMOS 

camera with a resolution of 744 × 480 pixel for image 

capture. The camera is equipped with a T3Z0312CS lens 

with a focal length of 8mm. To obtain the vein pattern, a 

region of interest (ROI) was defined using eight different 

feature extraction schemes that schemes include both 

local and global feature representation. Yiding wang et 

al. (2015) [7] have explored the vein preprocessing 

phase. In this work the vein pattern was segmented 

based on simple Thresholding using gray-level 

distribution. 

 

Table 1. Summary of subspace approach 

Author  
Aspect / 

Subspace 
Remark on Aspect 

Liukiu 

chen et al. 

2007  

[2] 

Grayscale 

Morphology 

Grayscale Morphology 

used to Calculating local 

threshold is better for 

Image segment than 

average on noise-

removing, and OSTU on 

time-resuming. 

W.Deng et 

al.  

2008 

 [11] 

Unsupervised 

discriminant 

Project, 

Classifier : 

Euclidean, cosine  

Cosine measure used for 

classification purpose 

Maleika 

Heenaye 

et al. 

2009 

[12] 

Cholesky 

decomposition, 

PCA 

Cholesky decomposition, 

an efficient algorithm 

which gives lower 

triangular matrices, was 

integrated with PCA to 

reduce the Process time of 

the patterns. 
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Xiangqian 

Wu (2010) 

 [8] 

SVM  represent 

the largest 

separation as 

classifier. 

He obtained five distances 

between each pair: one 

matching distance between 

dorsal veins, and one 

between palm veins and 

three between finger veins 

and given as input to 

SVM. 

Sanchez-

Chih-Bin 

Hsu et al. 

(2012) 

PCA and LDA 

The aim of this approach 

is to combine local and 

global information for 

vein recognition. 

Asmaa 

Merouane, 

Sarah 

Benzian 

(2013) 

[13] 

Hybrid binary 

PSO and Hu’s 

invariant 

moments, 

 

PSO and Hu’s Invariant 

Moment makes the 

algorithm high robust to 

noise and minimize the 

errors of FAR and FRR. 

Yiding 

wang      et 

al.  

(2015) 

[7] 

Gray level 

distribution 

In this work the vein 

pattern was segmented 

based on simple 

Thresholding using gray-

level distribution. 

Inshirah 

Rossan   et 

al.  

(2015) 

CLAHE, 

Wellner’s 

adaptive 

thresholding 

Proved that the more vein 

patterns are connected and 

extracted, the much 

reliable, secure and 

accurate the 

Biometric system is. 

 

 

IV IMAGE DATABASE 

The University of Las Palmas de Gran Canaria, Spain. 

Miguel A. Ferrer, et al. (2009) [3] has been developed 

GPDS 100 Veins CCD Cylindrical database. The 

database consists of 10 different acquisitions of 102 

people. The samples were acquired in two separated 

session one week: five the first time and other five 

samples the second session. The 1020 images have been 

taken from the user’s right hand. The system to capture 

near infrared images of the hand dorsum consists of two 

arrays of 64 LEDs in the band of 850nm, a CCD gigabit 

Ethernet PULNIX TM3275 camera with a high pass IR 

filter with 750nm as cutoff frequency, and a handle with 

two pegs for positional reference. 

The Bosphorus Hand Vein Database [15] is intended for 

research on biometry based dorsal vein patterns of the 

hand. The hand vein data is acquired using NIR imaging 

technology with a monochrome NIR CCD camera 

(WAT-902H2 ULTIMATE) equipped with an infrared 

lens. The back of the hand is irradiated by two IR light 

sources.  The images have 300×240 pixel size with a 

gray-scale resolution of 8-bit.There are overall 1575 

images of the left hands of 100 subjects distributed as:  

Three left-hand images per subject taken under normal 

conditions (N: Normal), Three left-hand images per 

subject after having carried a bag weighing 3 kg. for one 

minute (B: Bag), Three left-hand images per subject 

after having squeezed an elastic ball repetitively (closing 

and opening) for one minute (Activity: A), Three left-

hand images per subject after having cooled the hand by 

holding an ice pack on the surface of the back of the 

hand (Ice: I). 

Three right-hand images per subjects under normal 

conditions. Images of the left hands of 25 subjects after a 

time lapse ranging from two months to five months.   

Mohamed Shahin, Ahmed Badawi, and Mohamed 

Kamel proposed fig.2 [14], they designed a system a 

near IR cold source to provide back-of-hand 

illumination. The IR cold source is a solid-state array of 

24 LEDs (light emitting diodes). The diodes are 

mounted in a square shape, 6 LEDs in each side, on a 

designed and assembled PCB (printed circuit board) and 

made housing and an attachment for fixing the LEDs 

around the CCD lens. 

 

V. CONCLUSION 

After studying many research articles, we came to know 

about the overall description of dorsal hand Vein 

Authentication and its corresponding method. Further in 

literature, each technique is summarized with the 

advantages and shortcomings. Besides a number of 

Dorsal hand vein recognition techniques are already 

been developed, there is still a scope of further 

improvements. Many authors obtained Global and Local 

feature by using different methods like PCA, LBP and 

many more, In future we are try to use Global feature for 
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research. 
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Abstract 

Automatic recognition system for medical images is 

challenging task in the field of medical image processing. 

Medical images acquired from different modalities such as 

Computed Tomography (CT), Magnetic Resonance 

Imaging (MRI), etc which are used for the diagnosis 

purpose. In the medical field, brain tumor classification is 

very important phase for the further treatment. Human 
interpretation of large number of MRI slices (Normal or 

Abnormal) may leads to misclassification hence there is 

need of such a automated recognition system, which can 

classify the type of the brain tumor. In this research work, 

we used four different classes of brain tumors and extract 

feature using SURF. this algorithm can detect and define 

local features for any interest object and extract features or 

descriptor points from it and compare these features/ 

descriptor by the features that extracted from origin image, 

matching process has been done among features and 

decision made based on similar features found, this 
algorithm called Speeded Up Robust Features (SURF) 

algorithm. Speeded up Robust Features from each class, 

and applied to two-layered Feed forward Neural Network, 

which gives 97.5% classification rate. 

 

Keywords: MRI, CT, GLCM, Neural Network  

I. INTRODUCTION 

Abnormal growth of cell in the brain causes the brain 

tumor and may affect any person almost of any age. Brain 

tumors can have a variety of shapes and sizes; it can 

appear at any location and in different image intensities 

[1]. Brain tumor classification is very significant phase in 
the medical field. The images acquired from different 

modalities such as CT, MR that should be verified by the 

physician for the further treatment, but the manual 

classification of the MR images is the challenging and 

time consuming task [2]. Human observations may lead to 

misclassification and hence there is need of automatic or 

semiautomatic classification techniques to make the 

difference between different tumor types.  

We found many classification techniques have been given 

for the determining the tumor type from the given MR 

images such as, Matthew C. Clarke et al. [3] developed a 

method for abnormal MRI volume identification with slice 
segmentation using Fuzzy C-means (FCM) algorithm. 

Chang et al. [4,5] reported the SVM is an best tool in 

sonography for the diagnosis of  

 

Breast cancer. W. Chu et. al. [6] proposed that LS-SVM 

generally are able to deliver higher classification accuracy 

than the other existing data classification algorithms. 

In medical image analysis, the determination of tissue type 

(normal or abnormal) and classification of tissue 

pathology are performed by using texture. MR image 

texture proved to be useful to determine the tumor type 
[7]. H. Bay. [8] Suggested a Speeded up Robust Features 

"SURF" algorithm is a local feature and descriptor 

algorithm that can be used in many application such as 

object recognition 

The process of Speeded UP Robust Features "SURF" 

algorithm can be divided into three main steps. First step is 

"Detection step", in this step interest points are selected at 

distinctive locations in the origin image, such as corners, 

blobs and T-junctions and this process must be robustly. 

 
 Second step is "Description step", in this step interest 

points should have unique identifiers does not depend on 

features scale and rotations which are called descriptor, the 

information of interest points represented by descriptor 

which are vectors that contain information about the points 

itself and the surroundings. Third step is "Matching step", 

in this step descriptor vectors are compared between the 

mailto:Nitish.Zulpe@gmail.com
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object image and the new input or origin image, the 

matching score is calculated based on the distance between 

vectors e.g 

SURF algorithm was first presented by [1] in 2006, Use an 

integer approximation of determinant of Hessian blob 

detector, which can be computed with three integer 
operations using an integral image. SURF features 

descriptor are calculated by the sum of Haar wavelet 

response around interest points. And these can be 

computed by the concept of integral image. 

II. METHODS AND MATERIALS 

A. Magnetic Resonance Imaging 

A magnetic resonance imaging instrument ( MRI Scanner) 

uses powerful magnets to polarize and excite hydrogen 

nuclei i.e. proton in water molecules in human tissue, 

producing a detectable signal which is spatially encoded, 

resulting in images of the body. MRI uses three 

electromagnetic fields 
1) A very strong static magnetic field to polarize the 

hydrogen nuclei, called the static field. 

2) A weaker time varying field(s) for spatial encoding 

called the gradient field. 

3) A weak radio frequency field for manipulation of 

hydrogen nuclei to produce measurable signals      

Collected through RF antenna. 

Class I (Astrocytoma) 

The patient was a 35-year-old man; MR demonstrates an 

area of mixed signal intensity on proton density (PD) and 

T2-weighted (T2) images in a left occipital region. 

Contrast enhancement shows the lesion to contain cystic 
elements. Thallium images show an anterior border of 

high uptake, consistent with a small region of tumor 

recurrence. 

Class II (Meningioma) 

The patient was a 75-year-old man who had an 8 - 10 

month history of progressive difficulty walking. He had 

noted some left lower extremity weakness and some 

difficulty with memory and concentration. He was alert 

and oriented, but had slow and hesitating speech. He could 

recall only 1 of 3 objects at five minutes. 

Class III (Metastatic bronchogenic carcinoma) 
This 42 year old woman with a long history of tobacco use 

began having headaches one month before these images 

were obtained. Brain images show a large mass with 

surrounding edema, and compression of adjacent midbrain 

structures. The MR demonstrates the tumor as an area of 

high signal intensity on proton density (PD) and T2-

weighted (T2) images in a large left temporal region. 

Class IV (Sarcoma) 

The patient was a 22 year old man who was admitted for 

resection of Ewing's sarcoma (peripheral/primitive 

neuroepithelial tumor- PNET). Vaguely described visual 

difficulty was noted retrospectively to have begun 

approximately one month prior to admission. 

B. Surf Algorithm 

Speeded UP robust Features "SURF" algorithm is 

considered a robust local feature detector and extractor 

algorithm and can be used in many computer vision 

application like object recognition, 3D reconstruction and 
its one the best approaches suitable for real-time 

application [1]. The interest point detection which is 

represented by a vector call descriptor in SURF algorithm 

is based on scale space theory , SURF algorithm use an 

Integer approximations as the determinant of Hessian blob 

detector which can be computed fast with an integral 

image [1]. The integral image is an image where each 

point in this image X which equal to (x, y) T Stores the 

sum of all pixels in the input image (I) within a rectangular 

region which is formed by the origin and X, see Eq. 1: 

),()(
00 jiIXI
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i  





    (1) 
The integral images are used in Hessian matrix 

approximation which reduce the time of computation 

effectively. Since Hessian matrix has good performance 

and also has good accuracy, in image I, X=(x, y) is a given 

point in an origin image, the Hessian matrix H(X, σ) in X 
at scale σ is defined in Eq. 2: 
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Where Lxx(x, σ) is the convolution result of the second 
order derivation of Gaussian Filter [(∂^2)/ (∂x^2)] g (σ) 
with the image in point X, and similarity for Lxy(x, σ) and 

Lyy(x, σ). To reduce the computation time, set of 9×9 box 
filter is used for approximations for Gaussian second order 

derivatives with σ =1.2 and this value represent the lowest 
scale (i.e. highest spatial resolution ) for computing the 

blob response maps. We will denote them by Dxx, Dyy 

and Dxy. The weights applied to the rectangular regions 

are kept simple for computational efficiency, see Eq. 3: 
2)()det( DDDH xyyyxxapprax


  (3) 

Where ω is the relative weight of filter response and given 
by this formula for box filter 9×9 and σ=1.2 [3], for ω see 
Eq. 4: 
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  (4) 
The relative weight of filter ω is used in this formula to 
keep the balance for the Hessian determination process 

and the weight can be changes depending on the scale by 

default this weight did not have a significant impact on the 
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result [9] because we are using a metric for counting the 

percentage of inliers points founded as well as outliers. 

SURF applies different sizes from box filters to search and 

compare interest points, 

C Dataset 

Four different classes of Brain tumor MR images are used 

for the experimental work in which each class contains 20 

samples; total 80 samples are collected from the Whole 
Brain Atlas (WBA). Every image is having the exact size 

of 256x256 in axial view. 

Class I (Astrocytoma) 

 

 

Class II (Meningioma) 

 

 

 

 

Class III (Metastatic bronchogenic carcinoma) 

 

 

 

Class IV (Sarcoma) 

 

 

Fig. 1 Five sample MR images of four classes 

D. Preprocessing 

Medical image analysis requires the preprocessing because 

the noise may be added to the MR images due to imaging 

devices. We used the Gaussian filter to improve the quality 

of the Image by Noise suppression, contract enhancement, 

intensity equalization, outlier elimination. The Gaussian 

distribution in 1-D has the form: 
2

22
1

( )
2

x

G x e 






                

(5)  

Where   is the standard deviation of the distribution. We 

have also assumed that the distribution has a mean of zero. In 

2-D, an isotropic (i.e. circularly symmetric) Gaussian has the 

form: 
2 2

22
2

1
( , )

2

x y

G x y e 







   

(6) 

E. Features extraction 

Following Image show features extracted by surf 

technique. 

 

III. CLASSIFICATION 

For the classification, purpose we used the two layers feed 

forward neural network in which learning assumes the 

availability of a labeled (i.e. ground-truthed) set of training 

data made up of N input and output 

1{( , )}N

i i i
T X d 

           (7)
 

Where 

Xi is input vector for the ith example 

di is the desired output for the ith example 

N is the sample size. 

A two layer feed forward network with sigmoid activation 

function is designed with 75 input neurons, 10 hidden 

neurons and 4 output neurons for the classification. 

 

 

 

 

Network architecture 
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Fig. 2 Network Architecture of Two-Layer FF Network  

The Levenberg-Marquardt algorithm [10] is used for the 

training the neural network which is a very simple, but 

robust, method for approximating a function. Basically, it 

consists in solving the equation: 

( )t t
J J I J E  

   
(8) 

Where J is the Jacobian matrix for the system, λ is the 

Levenberg's damping factor, δ is the weight update vector 

that we want to find and E is the error vector containing 

the output errors for each input vector used on training the 

network. The δ tell us by how much we should change our 

network weights to achieve a (possibly) better 

solution[11].  
The JtJ matrix can also be known as the approximated 

Hessian. The λ damping factor is adjusted at each iteration, 

and guides the optimization process. If reduction of E is 

rapid, a smaller value can be used, bringing the algorithm 

closer to the Gauss–Newton algorithm, whereas if iteration 

gives insufficient reduction in the residual, λ can be 

increased, giving a step closer to the gradient descent 

direction. For the training purpose we used the 56 samples, 

16 samples for validation and 8 samples for the testing. 

The training stops when a classifier gives a higher 

accuracy value with minimum training and testing 

errors[12]. 

IV. EXPERIMENTAL RESULT 

Near about 75 SURF features of each slice is calculated. 

80 samples of four classes (Class I, Class II, Class III, and 

Class IV) which form the input vector of size 80x75. 

Target output is designed with the size of 80x4. The LM 

training algorithm outperformed in this experiment by 

classifying the input data in 35 epochs with the average 

training time of 12 seconds. The performance measured 

and outcome of the network are as follows: 

Table 2: Performance Measure of LM training algorithm 

Classes No of 

classified 

Images 

No of Miss-

classified 

Images 

Accuracy 

(%) 

Class-I 20 Nil 100% 

Class-II 20 Nil 100% 

Class-III 19 01 95% 

Class-IV 19 01 95% 

Table 3: Performance Measure of LM training algorithm 

Number of epochs 35 

Performance 0.0124 

Training Performance 0.0306 

Validation Performance 0.0157 

Testing Performance 0.0424 

classification Rate 97.5% 

 

The error measures like Mean Squared Error (MSE) and 

Percent Error (PE) are recorded. MSE is the mean of the 

squared error between the desired output and the actual 

output of the neural network. 

 

 

Fig. 3 Performance Graph of the classifier 

MSE is calculated using following equation 

 

2

0 0

( )
P N

ij ij

j i

d y

MSE
NP

 





   

(9) 

Where, P = number of output processing elements 

N = number of exemplars in the training data set 

ij
y  = estimated network emissions output for pattern i at 

processing element j 

ijd  = actual output for emissions exemplar i at processing 

element j. 

Percent Error indicates the fraction of samples, which are 

misclassified. Value o  means no misclassifications. 

75 

http://en.wikipedia.org/wiki/Levenberg%E2%80%93Marquardt_algorithm
http://en.wikipedia.org/wiki/Jacobian_matrix_and_determinant
http://en.wikipedia.org/wiki/Levenberg%E2%80%93Marquardt_algorithm#Choice_of_damping_parameter
http://en.wikipedia.org/wiki/Hessian_matrix
http://en.wikipedia.org/wiki/Gauss%E2%80%93Newton_algorithm
http://en.wikipedia.org/wiki/Gradient_descent


IJRECE VOL. 7 ISSUE 1 (JANUARY- MARCH 2019)          ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE) 

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING 

 A UNIT OF I2OR  2319 | P a g e  

 

0 0

| |100
%

P N
ij ij

ijj i

dy dd
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         (10)

 

Where 

P = number of output processing elements 

N = number of patterns in the training data set 

ijdy  = demoralized network emissions output for pattern i 

at processing element j 

ijdd = demoralized desired network emissions output for 

exemplar i at processing element j. 

A. Confusion Matrix 

The confusion matrix gives the accuracy of the 

classification problem. 80 MR images of 4 different 

classes are classified with 97.5% accuracy with 

Levenberg-Marquardt algorithm. The diagonal elements of 

the confusion matrix shows classified groups. The 

following confusion matrix illustrates that, Class I and 

Class II are exactly recognized in which all images fall in 

the same class. But for the Class III and Class IV only one 

image fall outside the class therefore average error rate is 

2.5%.  

 

 

Fig. 4 Confusion Matrix showing the recognition rate 

B. Contour Plot 

A contour plot is a graphical technique for representing a 

3-dimensional surface by plotting constant z slices, called 

contours, on a 2-dimensional format. That is, given a value 

for z, lines are drawn for connecting the (x, y) coordinates 

where that z value occurs. Target contour plot represents 

desired output vector and output contour plot represents 

actual output. Following contour plot shows the target and 

output contours. 
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(a)    Output contour                        (b) Target contour 

Fig. 5 Contour plot of Target and actual Output 

V. CONCLUSION 

In this research paper, we try to classify the four different 

classes of tumor types such as Astrocytoma, Meningioma, 

Metastatic bronchogenic carcinoma, and Sarcoma. All the 

MRI slices collected from the WBA and after 

preprocessing the SURF features used to train the feed 
forward neural network with Levenberg Marquart (LM) 

nonlinear optimization algorithm which gives the better 

recognition rate of 97.5%. May this work will assist the 

physician to make the final decision for the further 

treatment.  
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Abstract— Off recent level set methods have been used widely in medical image processing. This paper focuses on level set 
and its variation for MRI brain tissue segmentation. The different tissues are white matter (WM), gray matter (GM), and 
cerebrospinal fluid (CSF) in brain image. It is difficult to differentiate the boundaries for these tissues. A spatial fuzzy c means 
and level set segmentation methodology are adopted in this paper for brain MRI image segmentation into WM, GM, and CSF. 
Initially, segmentation is performed by using SFCM and level sets are used on the result of SFCM.  The performance of SFCM 
and level sets is appraised on Brain Web Database where T1, T2, and ρ weighted images are chosen, whose thickness is 5mm 
with different intensity nonuniformity (RF) and noise. Experimental results demonstrate the supremacy of segmentation 
precision even on the noisy MRI brain image. The accuracy, sensitivity, and specificity are improved with better segmentation. 
 

Keywords— Image segmentation, Level set, SFCM 

I.  INTRODUCTION  

Nowadays, various imaging techniques are used by the 
physicians namely magnetic resonance imaging (MRI), 
computed tomography CT. Single photon emission computed 
tomography SPECT, positron emission tomography PET for 
diagnostics of brain diseases and brain disorders. The 
structures that appear in magnetic resonance images (MRI) 
are often segmented for a variety of clinical and research 
applications. Magnetic resonance imaging is very adaptable 
in case of whole-body imaging, like brain, abdomen, heart, 
knee, etc. Radiologists interpret the generated MRI images 
visually and qualitatively. In any case, quantitative data, such 
as the volume of WM, GM, and CSF in the brain are 
measured through the clinical procedures [1]. Medical image 
segmentation is a challenging problem due to the complexity 
of the anatomical structures, noise from image acquisition 
and sampling artifacts and intensity inhomogeneity or bias 
field. These challenges make the classical segmentation 
techniques, such as thresholding, edge detection, and region 
growing, ineffective at an accurate description of complex 
boundaries [2]. 

In the present approach of MRI brain image segmentation, 
we have proposed a completely automatic two-stage method 
for brain MRI image segmentation. In the first stage, a spatial 
FCM algorithm is used, which cluster the MRI brain image 
into WM, GM, and CSF. From these clusters, the desired 

cluster must be selected. In the second stage, the selected 
cluster is taken as input for a level set method which is used 
to get accurate boundary [3]. This combined method requires 
less time to segment and also gives good segmentation 
quality. 

Among the existing image, segmentation approaches Fuzzy 
c- Means clustering (FCM) methods have been extensively 
implemented for the image segmentation problem. Fuzzy c-
means was first proposed by Dunn and it was used as the 
general FCM clustering algorithm by Bezdak. This algorithm 
divides the image pixels into different groups based on the 
degree of the membership in other words each pixel can 
belong to multiple regions based on the membership value. 
FCM has been widely applied in many medical applications 
because of its good performance [4]. Unfortunately, the 
greatest inadequacy of FCM is its over-sensitivity to noise. 
Even though the original FCM algorithm provides very good 
results for segmenting noise-free images but it fails to 
segment images that are corrupted by noise, outliners and 
other imaging artifacts. The FCM algorithm is modified to 
improve the segmentation of meaningful regions [5]. This 
problem has been solved by Spatial FCM (SFCM) which was 
introduced by Chuang et al. [6]. SFCM fixes the noise issue 
by modifying the standard FCM objective function and 
taking into account the local neighborhood pixel information. 
Although the noise issue was partially solved but inaccurate 
edges produced by SFCM is still a weakness of this 
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algorithm. Since we are focused on the segmentation of brain 
magnetic resonance images (MRI), SFCM which is a region-
based algorithm is chosen to perform the initial segmentation 
on the image and then this segmentation will further be 
enhanced by applying level set method [4]. 

The level set method for capturing dynamic boundaries and 
shapes was introduced by Osher and Sethian [7] in 1987. The 
basic idea of the level set method is to represent an outline as 
the zero level set of a higher dimensional function, called a 
level set function (LSF), and formulate the motion of the 
outline as the evolution of the level set function. Some 
crucial ideas in the level set method were proposed earlier by 
Dervieux and Thomasset in the late 1970s, but their work did 
not draw much attention. In computer vision and image 
processing applications, the level set method was introduced 
independently by Caselles et al. [8] and Malladi et al. [9] in 
the context of active contour (or snake) models for image 
segmentation. Level set segmentation method has many 
advantages as it has a greater ability to deal with complex 
geometries and to handle changes in topology. The level set 
method provides shape driven method and level set method 
is based upon speed function. It can shrink or grow to take 
the shape of any type of object whether it is very complex. 
Parameterization surface is not an issue with the level set 
method. Thus the level set method is very useful and it has 
high flexibility in modeling any shape and it is attractive and 
when we provide the initial zero level set, the entire 
segmentation process becomes automatic then. The level set 
method does not require any additional machinery. The level 
set method resolves the problem of image segmentation 
which has minimum energy [10]. 

There are many approaches which have been proposed to 
address the segmentation of MR images with the level set 
method. Geodesic active contour, which was proposed by V. 
Caselles et al and extended to medical imagery. However, 
geodesic deformable contours show they're a dependency on 
attributes of an image, for an example as gradient, that is 
why they are sensitive to noise. Zeng et al. applied a method 
for segmentation of three-dimensional (3-D) brain cortex 
which is done by using coupled level set surface propagation 
which is based on certain geometric parameters of the 
thickness of the cortex.  In the level set method, the user can 
tune and change the parameters according to his desire that is 
why this method is very useful. The user can also control the 
shape in real time. The main function in the level set method 
is speed function. The design of speed function is the most 
significant step. The speed function is defined based on the 
results of various clustering algorithms ex. fuzzy 
classification. Ho et al. [11] provide region competition in 
the exertion of the level set method, in which the speed 
function is adjusted through the difference between pre- and 
post-contrast enhanced magnetic resonance images. 
Chunming Li. et. al. proposed a new region-based active 

contour model in a variational level set formulation. They 
first defined a region-scalable fitting (RSF) energy functional 
in terms of a contour and two fitting functions that locally 
approximate the image intensities on the two sides of the 
contour. Fuping Zhu and Jie Tian [6] to segment an object 
from a medical image. They introduced the idea of the fast 
marching and level set technique. First, the irregular 
boundaries of the interested object are extracted by the fast 
marching method. The extracted edges are regarded as 
initialization of the level set method. To escape the error 
results they modified the traditional fast marching method. 
Then, the level set method is used to finely tune and smooth 
the contour acquired by fast marching method. M. Airouche 
et.al. [12] discover image segmentation using active contours 
model to identify oil spills. A partial differential equation 
based level set method, which represents the spill surface as 
an implicit propagation interface, is used. Starting from an 
initial estimation with a priori information, the level set 
method creates a set of speed functions to detect the position 
of the propagation interface. Specifically, the image intensity 
gradient and the curvature are utilized together to determine 
the speed and direction of the propagation.  

II. SPATIAL FUZZY C- MEANS CLUSTERING 

In fuzzy clustering, the centroid and the scope of each 
subclass are projected adaptively in order to minimize a pre-
defined cost function. It is thereby inappropriate to take 
fuzzy clustering as a kind of adaptive thresholding. Fuzzy c-
means (FCM) is one of the most popular algorithms in fuzzy 
clustering and has been extensively applied to medical 
problems. 

The conventional FCM algorithm initiates from the k-means 
algorithm. In brief, the k-means algorithm seeks to assign 

N objects, based on their attributes, into K  clusters 

( )K N  For medical image segmentation, N equals the 

number of image pixels 
x y

N N . The expected results 

include the centroid of each cluster and the associations of 

N objects. Standard k-means clustering attempts to minimize 

the cost function 

2

1 1

(1)
K N

n m

m n

J i v
 

 
 

Where n
i is the specific image pixel, m

v is the centroid of 

the mth cluster, and . denotes the norm, the perfect results of 

a k-means algorithm maximize the inter-cluster variations, but 
minimize the intra-cluster ones. 

In k-means clustering, every object is limited to one and only 
one of K clusters. In contrast, an FCM employs a 

membership function mn
 to indicate the degree of 

membership of the nth object to mth cluster, which is 
justifiable for medical image segmentation as physiological 
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tissues are generally not homogeneous. The cost function in 
FCM is similar to Eq. (1) 

2

1 1

(2)
N C

l

mn n m

n m

J i v
 

 
 

where ( 1)l  is a parameter controlling the fuzziness of the 

resulting segmentation. The membership functions are subject 
to the following constraints: 

1 1

1; 0 1; 0 (3)
c N

mn mn mn

m n

  
 

      

The membership function
mn

 and the centroids are 

updated iteratively 
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The standard FCM algorithm is enhanced when pixels 
close to their centroid are assigned high membership values 
and those that are far away are assigned low values.  

One of the problems of standard FCM algorithms in 
image segmentation is the lack of spatial information. Since 
image noise and artifacts often damage the performance of 
FCM segmentation, it would be attractive to incorporate 
spatial information into an FCM. Caietal. [5] proposed a 
generalized FCM algorithm that accepts a similarity factor to 
integrate local intensity and spatial information. In contrast to 
the above preparatory weighting, it is also possible to utilize 
morphological operations to apply spatial restrictions at the 
post-processing stage [13]. 

Chuang et. al. [6] projected another spatial FCM 
algorithm in which spatial information can be combined into 
fuzzy membership functions directly using  

1

(6)
p q

mn mn

mn C p q

kn knK

h

h










 

where p and q are two parameters controlling the 

respective contribution. The variable mn
h includes spatial 

information by 

, (7)
n

mn nkk N
h 


  

where n
N denotes a local window centered around the 

image pixel n . The weighted mn
 and the centroid m

v are 

updated as usual according to Eqs. (4) and (5). 

III. LEVEL SET SEGMENTATION  

Dynamic variational boundaries are utilized by Level set 
methods for segmenting an image. Parameters are decided 
based on trial and error. The main idea is that the contour that 
evolves is represented using a function which is signed and 

the actual contour is represented by zero. Then, a similar flow 
for the implicit surface can be derived according to the 
motion of the contour equation. It reflects the propagation of 
the contour after being applied to the zero levels. Level set 
methods embed them into a time-dependent PDE 

function ( , , )t x y . It is then possible to approximate the 

evolution of active contours implicitly by tracking the zero 
level set ( )t   

( , , ) 0 ( , ) is inside ( )

( , , ) 0 ( , ) is at ( ) (8)

( , , ) 0 ( , ) is outside (t)

t x y x y t

t x y x y t

t x y x y





 
  
  

 

The implicit interface may be comprised of a single or a 
series of zero isocontours. The issue of image segmentation is 
therefore converted to  

1 (9)
k

S    

Note that the insertion of the time variable t leads to a 

higher dimensional level set function , which experiences an 

additional computation, but has many practical advantages. 
For example, the interface  can be easily determined by 
checking the values of the level set function  , which 

accommodates topological changes of the implicit 
interface naturally. In particular, the evolution of is totally 

determined by the numerical level set equation 

0

0
(10)

(0, , ) ( , )

F
t

x y x y

 

 

   


 

 

where F is the speed function that controls the motion of 

the contour,
 

 denotes the normal direction and 0 ( , )x y   is 

the initial contour. The F has to be regularized by an edge 
indication function in order to stop level set evolution near the 
optimal solution. 

2

1
, (11)

1 ( * )
g

G I


 

 

where *G I  stands for the convolution of the image I  

with a smoothing Gaussian kernel G , and  denotes the 

operation for an image gradient. The function g is near zero in 

variational boundaries, but positive otherwise. A popular 
construction for level set segmentation is [14] 

( ), (12)g div v
t

 


  
      

 

where ( / )div    approximates mean curvature and is 

a customizable balloon force. 

One of the biggest challenges in level set segmentation is 
intensive computation. The level set function converts the 

2D image segmentation problem into a 3D problem. There are 
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other restrictions for stable level set evolution, too. For 
instance, the time step and the grid space should comply with 
the Courant Friedreichs–Lewy (CFL) condition [15], and the 
level set function  should be reinitiated periodically as a 

signed distance function. To overcome these challenges, a fast 
level set formulation was proposed [16]. 

( ) ( , ), (13)g
t

    
 


 

where ( )  the first term on the right side is a penalty 

momentum of , deviating from the signed distance function  

( ) . (14)div
  


 
      

  

The second term ( , )g  incorporates image gradient 

information by  

( , ) ( ) ( ), (15)g div g vg
     


 
    

  

where ( )  denotes the Dirac function. The constants  , 

 and v control the individual contributions of these terms. 

In essence, the term ( , )g  attracts f towards the 

variational boundary, which is similar to the standard level set 
methods. However, the penalty term ( )  forces to approach 

the genuinely signed distance function automatically, which 
has important advantages. First, the new algorithm eliminates 
the computationally expensive re-initialization for signed 
distance functions. 

Second, it may start from an arbitrary binary region  

0

0

, ( , ) 0
( , ) (16)

, otherwise

C x y
x y

C




 
 


  

where C is a customizable constant. Finally, it allows a 
larger time step , but still, ensures stable evolution  

1( , ) ( , ) [ ( ) ( , )]. (17)k k k k
x y x y g           

The modifications lead to a fast level set algorithm for 
medical image segmentation. The speed improvement makes 
it easier to test and evaluate level set segmentation. 

IV. EXPERIMENTAL WORK AND RESULT  

In order to estimate the algorithm, we carried out 
experiments on the MRI images downloaded from the 
Brainweb [14]. The simulated MRI data sets are axial size 
256 X 256 pixels with an in-plane resolution of 1 mm × 1 mm 
and 1mm slice thickness. 

In this work, the initial segmentation is done by spatial 
FCM (SFCM) and the resulting images are input to the level 
set approach. The results of SFCM are also used to determine 
the controlling parameters for the level set approach of the 
second stage of segmentation. The parameters controlling 
level set segmentation are: controlling the spread of Gaussian 

smoothing function, controlling the gradient strength of initial 
level set function, the regulator for dirac function, etc. [12]. 
The method has overcome manual intervention and improved 
segmentation. One of the clusters is given as input to level set 
method and this selected cluster is segmented properly. fig. 2 
and fig.3 shows the resulting images after applying the level 
set method and after 100, 200 and 300 iterations. The number 
of iterations is decided on a trial and error basis. 

The main steps involved in the proposed method include 
the integration of spatial fuzzy c means and level set method 
algorithm can be explained as follows: 

1. Read the input image. 
2. Apply the SFCM to split into clusters. 
3. Choose the fuzzy cluster to define initial contour for the 

modified level set method. 
4. Use the above contour in the input image in the level set 

method to obtain the desired image segmentation. 
5. Display the segmented image. 
The flow chart of the proposed algorithm can be shown as 

follows: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Approach used for segmentation 
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Fig. 2 Segmentation using spatial fuzzy C means algorithm 
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Fig. 3 Segmentation using Level set method 

It should include important findings discussed briefly. 
Wherever necessary, elaborate on the tables and figures 
without repeating their contents. Interpret the findings in 
view of the results obtained in this and in past studies on this 
topic. State the conclusions in a few sentences at the end of 
the paper. However, valid colored photographs can also be 
published. 

V. CONCLUSION  

A spatial fuzzy C means algorithm is implemented to 
generate clusters for preliminary tissue segmentation on MRI 
brain images. Here, we have effectively used a level set 
method which is based on PDE to obtain accurate 
segmentation for boundary extraction such as shape, size, etc. 
on noisy MRI images. Segmentation is appraised on Brain 
web database where T1, T2 and ρ weighted images are 
chosen with different noise and intensity nonuniformity. 
Since the level set method is superior to handle complex 
curves in medical image segmentation. 
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ABSTRACT 
This work was carried out to study the genetic diversity in parental lines of hybrid rice (O. sativa L). 
The genetic diversity between two parents has been proposed as a possible predictor of F1 
performance and heterosis in rice. Genetic diversity is studied by using molecular markers. The role 
of genetic markers in genetic enhancement is considered in the evaluation of genetic diversity. The 
more polymorphic the trait the greater its potential value to germplasm management. Genetic 
diversity in 48 lines was studied. Genomic DNA isolation was carried out. SSR’s are capable of 
detecting a high level of polymorphism among inbreed lines (Liu and Wu; 1998). Therefore identified 
SSR primers were selected to carry out this work. Polymorphism detection was conducted using 58 
primer pairs on each chromosome. Allele diversity was observed among the selected lines. 
Dendrogram was observed for five different clusters. The average dissimilarity between first and 
second cluster was 60%, between second and third was 62.42%, between third and fourth was 59.8%, 
between fourth and fifth was 52.66%, between fifth and first was 50.66%. The data obtained in this 
study could be utilized in further studies for development of hybrids to exploit heterosis. 
Key words: Oryza sativa L, SSR marker, Heterosis, Polymorphism, Genetic diversity and Hybrid. 
 

INTRODUCTION 

Hybrid rice is a proven and successful technology for rice production, having contributed 
significantly toward improving food security, raising rice productivity and farmer‟s income, and 
providing more employment opportunities over the past three decades. After China, India is a 
second country to commercially exploit this technology to benefit of the farming community. Hybrid 
rice is rice that been created by crossing two different parental strains.  Such crosses generally result 
in an F1 generation that is more robust than either of the parental strains. The enhanced yield 
performance of F1 generation is referred to as “hybrid vigour‟‟ or “heterosis”. The hybrid vigour may 
result in superior agronomic qualities such as higher yield, stronger resistance to disease, more 
efficient use of a soil nutrients, and better weed control. Hybrid vigour and other superior qualities 
arising from crossing genetically different plants have been well known and used by traditional crop 
breeders for decades.  
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The level of genetic diversity between two parents has been proposed as a possible predictor of F1 
performance and heterosis in rice. This propositions stems from studies by Lin Yuan (1980) Yuan and 
Cheng (1986). So in order to identify the gene of interest it is necessary to study genetic diversity in 
hybrid rice. Genetic diversity is studied by using molecular markers like RAPD and SSR which are 
PCR based markers. The role of genetic markers in genetic enhancement is considered in the 
evaluation of genetic diversity. Traits that serve as genetic markers are by definition polymorphic. 
The more polymorphic the trait, the greater its potential value to germplasm management. 
The emphasis of this report would be on DNA based molecular techniques and how they can apply 
in assessing the genetic diversity of parental lines of hybrid rice (O. sativa L). For an optimum 
exploitation of heterosis, parents should be derived from genetically divergent pools, commonly 
referred to as heterotic groups. Characterisation of genetic variation within the breeding lines could 
be crucial for effective exploitation of genetic resources for crop improvement programs. The 
assessment of genetic diversity of a set of parental lines would help to identify the most diverse lines 
and such lines could be tested for development of hybrids to exploit heterosis. Microsatellites are 
often multi-allelic because of high mutation rate. Therefore SSR markers were used in this study for 
theassessment of genetic diversity in 48 parental lines of hybrid rice.  The present study has been 
designed with the objectives, to PCR amplify a set of parental line of hybrid rice using the identified 
SSR markers and to assay the genetic diversity among these lines utilizing SSR marker polymorphism 
data. 
 

MATERIALS AND METHODS 
Collection of samples 
48 parental lines of hybrid rice were collected from Directorate of Rice Research (DRR), Hyderabad 
for the present study (Table no. 1.1). All 48 rice varieties seeds were soaked in Petri plates in 
moistened blotting paper at room temperature for proper germination then the leaf samples were 
collected from 7-10 days rice seedlings after seed germination for genomic DNA extraction. 
Preparation of stock solutions 
1M Tris HCl (PH 8.0), 0.5M EDTA, 5M NaCl, Bromophenol Blue, 10X TBE. 
DNA isolation 
Genomic DNA from the leaf samples was isolated using the procedure of Zheng et al. (1995) with 
some modifications. The quantity of extracted genomic DNA from all 48 lines was estimated by 
agarose gel electrophoresis method. 
SSR Markers 
SSRs are capable of detecting a high level of polymorphism among inbreed lines. Therefore we have 
selected SSR primers for this work. For 1-9 and 11-12 chromosome 5 primers each and for 10th 

chromosome 3 primers were used. In all 58 primers were used for 12 sets of chromosome (Table no. 
1.4). 
PCR and Electroporesis 

Master mix for PCR (10l): D.W. 3l, Assay buffer 10X) 1l, dNTPs0.5l, Primer forward (20m) 1l, 

Primer reverse (20m) 1l, Taq polymerase (0.5U/l) 0.5l, DNA sample 3l. The PCR tubes were 
then setup in programmable thermal cycler for DNA amplification. The temperature specifications 
for the denaturation of DNA strands, Annealing of primers and extension steps in SSR were as 
follows. (Table no. 1.2) PCR amplified products were resolved in 3%agarose gel in 0.5X TBE buffer at 
100V for 3.5 hrs in Hoefer super submarine Electrophoresis unit containing 0.5 X TBE buffer solution. 
Prior to loading, 1/6th volume of gel loading dye (40% sucrose; 0.25% bromophenol blue) was added 
to the PCR amplified products and ensured proper mixing. The sizes of amplified fragments were 
determined by comparing with 100 bp ladder (MBI Fermentas). The gels were stained in Ethidium 
Bromide (10mg/ml) and placed over the UV-transilluminator and documented using ALPHA 
IMAGER gel documentation system (M/s Alpha innotech) for documentation (Figure 1.1). 
Data Analysis 
Qualitative multistage traits that depict an array of characters were converted into binary characters 
(Sneath and Sokal, 1973) based on the variations present.  Only the clear and unambiguous bands of 
SSR markers were scored.   
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Markers were scored for the presence and absence of the corresponding band among the genotypes.  
The score 1 and 0 indicates the presence and absence of the bands respectively. A data matrix 
comprising of „1‟ and „0‟ were formed depending upon the character and this data matrix was 
subjected to further analysis using DARWIN 5.0 analysis software. 

 
RESULTS AND DISCUSSION 
The present study aimed to study genetic diversity of parental lines of hybrid rice was carried out 
using 58 different HRM primers. In rice 12 chromosomes are present for each chromosome HRM 
primers were tested. The radial type of dendrogram was obtained using DARWIN analysis software 
version 5.0 (Figure 1.2) also the mathematical values were calculated by factorial analysis (Table no.  
1.3).The average dissimilarities between clusters were calculated. In 1st cluster 3 green super lines, 
1restorer line, 1maintainer line (IR 79156B) was exists. The maintainer line showed 66% similarity 
with GSRT–103, whereas restorer line RPHR -1005 showed 63% similarity with GSRT – 103 the 
average similarity of first cluster was 51%.  
In 2nd cluster has further subdivided into 3 sub cluster. Only 2 genotypes were exists in 2 (a) cluster 
that were green super line GSRT-107 and 1 check variety SABHAGI DHAN showed 51% similarity. 
The average similarity of second cluster was 76%whereas 2nd (b) cluster has 4 genotype.TJ-18, 
NWGR-3045, IR-58025B, TJ-52. 2 restorer lines and 1 green super line GSRT -106 showed 49% 
similarity. While check variety JAYA showed 55% similarity with GSRT-106. The average similarity 
of this cluster was 49%. In 2nd (c) cluster 2 tropical japonica lines, 1 maintainer line IR58025B existed 
showed 64% similarity with each other. The average similarity of this line IR58025B existed showed 
64% similarity with each other. The average similarity of this cluster was 64%. In cluster 3 (a) 2 
maintainer lines, 1 restorer line DR 714-2R were exists showed 49% similarity. The average similarity 
of cluster was 50%. Cluster 3 (b) contains 4 genotypes. 2 restorer line showed 48% similarity. The 
average similarity of this cluster was 62%. In cluster 3 (c) 3 genotypes were exists. 2 restorer lines and 
1 green super line GSRT-104 showed 77% similarity with RPHR-1004. The average similarity of 
cluster was 67%. In cluster 3 (d) 5 genotypes were exists.2 maintainer line,1 green super line GSRT-
102 showed 53% similarity with APMS 6B. Tropical japonica line TJ-11 and IBL 51 showed 39% 
similarity. TJ-11 had 61% similarity with maintainer line IR 68897B. Average similarity of this cluster 
was 63%. 
Only tropical japonica lines were present in cluster 4. The average similarity between them was 57%. 
The average similarity of this cluster was 57%.  
In cluster 5 (a) 5 genotypes were exists. 2 maintainer lines showed 64% similarity. 2 restorer lines 
were exists ICRD 16-4-2 and IR 40750R which showed 54% similarity. The average similarity of this 
cluster was 49%.  
In 5 (b) cluster 8 genotypes were exists. 2 green super lines showed 68% similarity. 1tropical japonica 
line was exists which showed 41% similarity with DRR10B. The average similarity of this cluster was 
52%. 
 

 

 

 

 

 

 

 

Figure 1.1. Gel pictures showing amplification of SSR primers. 
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Figure: 1.2. Radial Dendrogram.  
 

Table No. 1.1. List of Parental lines used. 

Sr. no. Parental Line Sr. no. Parental Line 

Green super lines 26 TJ 33 

1 GSRT-101 27 TJ 34 

2 GSRT-102 28 TJ 36 

3 GSRT-103 29 TJ 40 

4 GSRT-104 30 TJ 52 

5 GSRT-105 Restorer lines 

6 GSRT-106 31 RPHR 1005 

7 GSRT-107 32 DR 714-1-2R 

8 GSRT-108 33 BCW 56 

9 GSRT-109 34 RPHR 1096 

10 GSRT-110 35 IBL 57 

Maintainer lines B 36 KMR 3 

11 IR58025 B 37 GQ 70 

12 IR79156 B 38 IR 40750R 

13 PUSA5  B 39 RPHR 1004 

14 IR68897 B Poor Restorer lines 

15 IR68888 B 40 UPRI 2973 

16 APMS 6 B 41 CN 1272 

17 DRR 9   B 42 CB 06-137 

18 DRR 10 B 43 RP 4092 

19 IR80555 B 44 NWGR 30-45 

20 IR80561 B 45 ICRD 16-1-4-2-1 

Tropical japonica lines Checks 

21 TJ-11 46 SABHAGI DHAN 

22 TJ-12 47 IR 64 

23 TJ-18 48 JAYA 

24 TJ-20 

25 TJ-21 
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Table No. 1.2. Dendrogram Analysis data. 

Sn Group No. of Genotypes No. designated in dendrogram Name of line 

1 1 6 5 GSRT-105 (Green super lines) 

9 GSRT-108 

3 GSRT-103 

7 IR 79156 B (Maintainer line) 

4 RPHR 1005 (Restorer line) 

28 TJ 21 (Tropical Japonica line) 

2 2(a) 2 41 GSRT-107 (Green super line) 

10 SABHAGI DHAN (Check 1) 

2 (b) 4 27 JAYA (Check 1) 

29 IR 80561 B (Maintainer line) 

35 UPRI 2973 (Poor restorer line) 

30 GSRT-106 (Green super line) 

2 (c) 4 32 NWGR 3045(Poor restorer line) 

31 IR 58025 B (Maintainer line) 

34 TJ 52 (Tropical Japonica line) 

33 TJ 18 (Tropical Japonica line) 

3 3 (a) 3 16 IR 68888 B (Maintainer line) 

25 DRR 9 B (Maintainer line) 

13 DR 714 2R (Restorer line) 

3 (b) 4 14 GSRT-109 (Green super line) 

17 RP 4O92 (Poor restorer line) 

12 CB-06-137 (Poor restorer line) 

15 IR 64 (Check 1) 

3 (c) 3 23 RPHR 1004 (Restorer line) 

19 RPHR 1096 (Restorer line) 

11 GSRT-104 (Green super line) 

3 (d) 5 20 IR 68897 B (Maintainer line) 

6 APMS 6B (Maintainer line) 

8 IBL 57 (Restorer line) 

26 TJ 11 (Tropical Japonica line) 

22 GSRT-102 (Green super line) 

4 4 4 50 TJ 12 (Tropical Japonica line) 

24 TJ 34 (Tropical Japonica line) 

18 TJ 20 (Tropical Japonica line) 

21 TJ 36 (Tropical Japonica line) 

5 5 (a) 5 47 PUSA 5B (Maintainer line) 

38 IR 80555B (Maintainer line) 

39 ICRD 16-1-4-2-1 (Poor restore) 

40 IR 40750R (Restorer line) 

49 TJ 33 (Tropical Japonica line) 

 5 (b) 8 46 GSRT-110 (Green super line) 

36 GSRT-101 (Green super line) 

37 KMR 3 (Restorer line) 

42 BCW 56 (Restorer line) 

43 GQ 70 (Restorer line) 

45 CN 1272 (Poor Restorer line) 

44 DRR 10B (Maintainer line) 

48 TJ 40 (Tropical Japonica line) 
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S. No. Primer name Phy. loci Sequence Base 

1 HRM10615_1F 
HRM10615_1R 

9.793 CGCCCTAACAACTTAGGGAACAGC 
ATTGGCTGAAAGATGAAGGGTTCTCC 

25 
26 

2 HRM10066_1F 
HRM10066_1R 

13.105 TCGCCATCTCAATCCAATCTAGG 
GTCTGAAGCATAGGTTTGTCTGAAG 

23 
26 

3 HRM10936_1F 
HRM10936_1R 

15.7 ACGGTTTGGAAGTGTTCGTAGG 
TGGTACTGCATAATCTCAGCATCG 

22 
24 

4 HRM11114_1F 
HRM11114_1R 

20.42 CATGGCCCTGTTGCTGTATGG 
GCGGTTCAAGAACAACTCATGG 

21 
22 

5 HRM11997_1F 
HRM11997_1R 

38.68 TGTTGTACCAGATGCCCATGTACC 
CCGCGTTCACATAACGATGC 

24 
20 

6 HRM12349_2F 
HRM12349_2R 

9.77 CCCGATTAGCGATTGATATGGAGTAGG 
AGTGCACAGCCATGGAATTATGC 

26 
23 

7 HRM13154_2F 
HRM13154_2R 

15.32 GGTACTTAGCGTGCAATTTAACC 
TAGGTAACTAGACGAAGCGATAGAGG 

24 
26 

8 HRM13659_2F 
HRM13659_2R 

25.75 GAACAGATTCTTGCCAATGTGC 
AGCGAGAAAGAACAGGAAGTGC 

22 
22 

9 HRM13867_2F 
HRM13867_2R 

29.33 AATGCCTAGCACTCATCCTTGC 
AGGCACCTACGATGAAATAGTGG 

22 
24 

10 HRM12690_2F 
HRM12690_2R 

60 CCTCCTGAAGGGTAAAGGATTGG 
TCCACACATGATCGCTACATCG 

23 
22 

11 HRM14250_3F 
HRM14250_3R 

19.46 
 

GATTACTGCCCGATTCGATAGC 
AAATGGGACATGTTCTCTCG 

21 
20 

12 HRM15337_3F 
HRM15337_3R 

20.83 CTTTCGGGAGATGGTGTTTGC 
CTCCTTCCATTCCCTTCCATAGG 

21 
23 

13 HRM15626_3F 
HRM15626_3R 

25.8 TGGGTTTCGGGATACAAATGC 
CCCGTTTAGGTTGATGGTTACG 

21 
22 

14 HRM15630_3F 
HRM15630_3R 

25.88 AACTCGAAGGATCTCGCCCAACC 
ACCCACCTCCTCACGCTGTACG 

 

23 
22 

15 HRM16006_3F 
HRM16006_3R 

32.01 CCCGAGTCTTCATAGAGATATTCC 
ATCCCTAGCTAGCCTTCCTTCC 

24 
22 

16 HRM16592_4F 
HRM16592_4R 

11.36 CTTAGCACGGACACTCATATTTGG 
CACAATACGTTTGATGGCTTGC 

24 
22 

17 HRM16801_4F 
HRM16801_4R 

18.34 CGTTCAAGGAGCTTGTGTTGATCC 
GGACCGATTTAAGTGAACGTTGATGG 

24 
26 

18 HRM17405_4F 
HRM17405_4R 

29.8 GGTGTACGTATTAGCAGGTTTCG 
CGAACTACCAACTCAAATCACC 

23 
22 

19 HRM17600_4F 
HRM17600_4R 

33.8 CCTCGAAATGAATTGCAGTCGAACG 
GTCTTGTGCCTTGTGCCGATGG 

25 
22 

20 HRM16652_4F 
HRM16652_4R 

13.65 TGACATTAGTTGTGGCAGATCC 
CCTAGAATCTCATCTGTCTTCTGG 

22 
24 

21 HRM18939_5F 
HRM18939_5R 

24.61 CCAATATACGGGTGAAATCC 
AGCTAGCTACGTGTGTGACG 

20 
20 

22 HRM17950_5F 
HRM17950_5R 

34.9 GGAAATGTGCATAGGTAGTTCAGG 
GAGTTGGGAACTGCTACAAACG 

24 
22 
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23 HRM18704_5F 
HRM18704_5R 

20.39 GAGTGATGGCATTGCTTGAGAGC 
CGAGCCATCATACCTCCGTCTAGC 

23 
24 

24 HRM18799_5F 
HRM18799_5R 

21.97 CTCGCTCTTACAACTTTCAAGC 
CACTTACCTCCACTTCTCAACC 

22 
22 

25 HRM18770_5F 
HRM18770_5R 

21.43 TCATATACAAGCACGCACACACC 
GCTCCAATCAAACGACCATTCC 

23 
22 

26 HRM20583_6F 
HRM20583_6R 

27.56 
 

GAAGCTACTCCAAGTTCAGTCATTGC 
TTAGTACGTATGCACATCCCATCC 

26 
24 

27 HRM20096_6F 
HRM20096_6R 

17.21 CGGTAAGCCATAAATAGATCCCAAGG 
TTTGAACAGCGACACGGTTTCC 

26 
22 

28 HRM20672_6F 
HRM20672_6R 

29.121 GAGATCGAAATGCTGAATGC 
GAGTTATTTGAGAGGACCTACCG 

20 
23 

29 HRM20060_6F 
HRM20060_6R 

16.06 CACACATGAGTGGTTAGGTAAGATGC 
CAGTGACAAGAGCGAAATGATCC 

26 
23 

30 HRM19697_6F 
HRM19697_6R 

7.554 AACAACCTGAGAACACCTCTTGG 
AACAACCTGAGAACACCTCTTGG 

23 
22 

31 HRM20818_7F 
HRM20818_7R 

4.59 
 

AGATGCAGATAGATGCATGTCACG 
ACCGATCATCCACGATCCTACG 

24 
22 

32 HRM20866_7F 
HRM20866_7R 

1.18 TATTCCCGGGAGATCCAACAGC 
AAGATCCAGTCGATTTGGTTCAGG 

22 
24 

33 HRM20948_7F 
HRM20948_7R 

2.52 GCAAGCTGGAAGAACATCGTACC 
TGCTTATGGTTCTGGTCACTTCG 

23 
23 

34 HRM21258_7F 
HRM21258_7R 

7.21 TATCATTCCGGTCCAAAGTGTCG 
TCCGGTCCAAAGTCTCATTTGC 

23 
22 

35 HRM22131_7F 
HRM22131_7R 

28.61 GACTCGTCACTGACACTGATACG 
CTTGTTAGGAAGAGCATTCTGC 

23 
22 

36 HRM22299_8F 
HRM22299_8R 

1.2 
 

ACGCTTCACATTGTAACACACAGG 
GATCGATTGATCGGTGCTTTCC 

24 
22 

37 HRM22585_8F 
HRM22585_8R 

6.088 CACCGATTATTGTCGTATGG 
AGTGAGGAAGGGAAGAATACG 

20 
21 

38 HRM22732_8F 
HRM22732_8R 

9.88 TCTTTGAAGGTCATTCCTGGAACC 
CGCCCTTAGCTGTGTTATTGTAATCG 

24 
26 

39 HRM22892_8F 
HRM22892_8R 

14.65 GAACATGTCTTGGGTGTGATACAGG 
TATGTTTAAACGGGCTCCAACC 

25 
22 

40 HRM23578_8F 
HRM23578_8R 

27.46 AGCGATTCAGAACGAATCAACG 
TGCCAAAGCTACACAAATCTGACC 

22 
24 

41 HRM24017_9F 
HRM24017_9R 

9.54 
 

CCTGCTATTGTACCTGCTCTAATGC 
CGTCAGATTACAGTGTCGCATCC 

25 
23 

42 HRM24217_9F 
HRM24217_9R 

13.04 CAGAATCCAATAGGCTCCACACG 
GTCAACGGCCACTTCAAGCTACC 

23 
23 

43 HRM24542_9F 
HRM24542_9R 

18.11 ATCCACAAGAGCACCGATGAGG 
TGACCTGGTAGTGGTGAGTGTGC 

22 
23 

44 HRM24654_9F 
HRM24654_9R 

19.9 TTGCTAGGTTAGCATCCGGTACG 
TGGTCTTTGCGAATCTGAATCC 

23 
22 



 
 

 
 
 
 
 
 
 
 
 

Table No. 1.4. PCR conditions kept. 
 

 

CONCLUSION 
Average dissimilarity between all clusters was observed as follows. 
The average dissimilarity between 1st and 2nd cluster was 60% 
The average dissimilarity between 2nd and 3rd cluster was 62.42%. 
The average dissimilarity between 3rd and 4th cluster was 59.8% 
The average dissimilarity between 4th and 5th cluster was 52.66% 
The average dissimilarity between 5th and 1st cluster was 50.66%.  
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45 HRM24842_9F 
HRM24842_9R 

22.54 CGTCATCTGAATTGTTGCTTACCC 
TATGCACAGCCGGGTACATAATCC 

24 

46 HRM25310_10F 
HRM25310_10R 

12.88 GGCGCCATGATTTAATTTGC 
GATCACGACGTTGACTTCAATCC 

20 
23 

47 HRM24954_10F 
HRM24954_10R 

1.91 CGAATCTTGGAACACATCAACG 
GGGAGGAGTGCTGTGAGAGG 

22 
20 

48 HRM25796_10F 
HRM25796_10R 

20.655 GAAGCTTCCTCCTACGCTTTCC 
TCAAGACTCAAGAGCCACAGTGC 

23 
22 

49 HRM26329_11F 
HRM26329_11R 

7.47 TAACCGGGACTAAAGATAGAGC 
CTACGTCGAAATCGTAACTAGC 

22 
22 

50 HRM26829_11F 
HRM26829_11R 

18.58 GAGAAGGCCTGATGAGTACAAGG 
GATTATTGTGCAGGTGAGAAGTGG 

23 
24 

51 HRM27034_11F 
HRM27034_11R 

22.3 AGGCCCTCGCGTGTACATACC 
ATCCGACCCACGGTAATCTGAGG 

21 
23 

52 HRM26213_11F 
HRM26213_11R 

4.72 GCCACAGGAGACAGCAAGAACC 
CGATCCAATTCCAGCCTAGATAGC 

22 
24 

53 HRM27310_11F 
HRM27310_11R 

27.35 TTACCAACCGGGACTAAAGATCG 
CAATTCATAACGTCGGTCCTTCC 

23 
23 

54 HRM27814_12F 
HRM27814_12R 

7.46 
 

CTGGAGTGGAGAAGAGAGAACAGG 
TCTCCGCTCGGTTTCATCTAGG 

24 
22 

55 HRM28157_12F 
HRM28157_12R 

17.43 GCTTAATTTCTGACAGACCAGTGC 
GATCTAAACACAGCCTTCCTTGG 

24 
23 

56 HRM28616_12F 
HRM28616_12R 

24.91 CACCGGAGTTCCCTCAACTTACC 
TACGTATGGCCAATTCAGACTGG 

23 
23 

57 HRM27406_12F 
HRM27406_12R 

0.22 TGGTAGGTGTGCAATAGAAGTAGG 
AATGCATGCAAACACAGTGG 

24 
20 

58 HRM28424_12F 
HRM28424_12R 

22.4 TCCACACACTTCGCCAATAAACC 
CCGCCACCACTCCTCTATCC 

23 
20 

Sr.No Steps Temperature Time 

1. Initial denaturation 94O C 5 min. 

2. Denaturation 94O C 30 sec. 

3. Annealing 55O C 30 sec. 

4. Extension 72O C 1 min. 

5. Final extension 72O C 7 min. 

6. Cooling 4O C α 
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ABSTRACT 

In recent years, we've witnessed a flourish of review websites. 

It presents an excellent chance to share our viewpoints for 

numerous merchandise we have a tendency to purchase. 

However, we have a tendency to face the data overloading 

drawback. A way to mine valuable data from reviews to grasp 

a user’s preferences associated build and correct 

recommendation is crucial. Ancient recommender systems 

(RS) take into account some factors, like user’s purchase 
records, product class, and geographic location. During this 

work, we have a tendency to propose a sentiment-based rating 

prediction methodology (RPS) to enhance prediction accuracy 

in recommender systems. Firstly, we have a tendency to 

propose a social user sentimental measuring approach and 

calculate every user’s sentiment on items/products. Secondly, 
we have a tendency to not solely take into account a user’s 
own sentimental attributes however additionally take social 

sentimental influence into thought. Then, we have a tendency 

to take into account product name, which might be inferred by 

the sentimental distributions of a user set that replicate 

customers’ comprehensive analysis. At last, we have a 

tendency to fuse 3 factors-user sentiment similarity, social 

sentimental influence, and associated item’s name similarity 
into our recommender system to form a correct rating 

prediction. We have a tendency to conduct a performance 

analysis of the 3 sentimental factors on a real-world dataset 

collected from Yelp. Our experimental results show the 

sentiment will well characterize user preferences that facilitate 

to enhance the advice performance. 

Keywords 

Item reputation, Reviews, Rating prediction, Recommender 

system, Sentiment influence, User sentiment. 

1. INTRODUCTION 
We specialize in the rating prediction task. However, user’s 
rating star-level data isn't perpetually offered on several 

review websites. Conversely, reviews contain enough careful 

product data and user opinion data that have nice reference 

worth for a user’s call. Most vital of all, a given user on web 
site isn't doable to rate each item. Hence, there square measure 

several unrated things during a user-item-rating matrix. It's 

inevitable in several rating prediction approaches 

Review/comment, as we tend to all grasp, is often offered. In 

such case, it’s convenient and necessary to leverage user 
reviews to assist predicting the unrated things. 

Generally, user’s interest is stable briefly term, therefore user 

topics from reviews are often representative. As an example, 

within the class of Cups & Mugs, completely 

different|completely different} individuals have different 

tastes. Some individuals concentrate to the standard, some 

individuals specialize in the worth et al. might valuate 

comprehensively. Whatever, all of them have their 

customized topics. Most topic models introduce users’ 

interests as topic distributions in keeping with reviews 

contents. They're wide applied in sentiment analysis, travel 

recommendation, and social networks analysis. 

Sentiment analysis is that the most basic and vital add 

extracting user’s interest preferences. In general, sentiment is 
employed to explain user’s own perspective on things. We 
tend to observe that in several sensible cases, it's additional 

vital to supply numerical scores instead of binary choices. 

Generally, reviews square measure divided into 2 teams, 

positive and negative. However, it's troublesome for 

purchasers to create a selection once all candidate product 

replicate positive sentiment or negative sentiment. To create 

an acquisition call, customers not solely got to grasp whether 

or not the merchandise is sweet, however conjointly got to 

savvy smart the merchandise is. It’s conjointly in agreement 
that completely different|completely different} individuals 

might have different sentimental expression preferences. as an 

example, some users value more highly to use “good” to 
explain associate degree “excellent” product, whereas others 
might value more highly to use “good” to explain a “just 
therefore so” product . 

2. LITERATURE REVIEW 

2.1 Circle-based Recommendation in on-

line Social Networks 
Xiwang principle, Harald Steck 

In this paper, online social network data guarantees to extend 

recommendation accuracy on the far side the capabilities of 

strictly rating/feedback-driven recommender systems (RS). 

On higher serve users’ activities across totally different 
domains, several on-line social networks currently support a 

replacement feature of “Friends Circles” that refines the 

domain-oblivious “Friends” thought. RS ought to additionally 
take pleasure in domain-specific “Trust Circles”. Intuitively, a 
user could trust {different|totally totally different|completely 

different} subsets of friends relating to different domains. 

Sadly, in most existing multi-category rating datasets, a user’s 
social connections from all classes area unit mixed along. This 

paper presents a shot to develop circle-based RS. We have a 

tendency to specialize in inferring category-specific social 

trust circles from offered rating information combined with 

social network information. We have a tendency to define 

many variants of weight friends inside circles supported their 

inferred experience levels. Through experiments on publically 

offered information, we have a tendency to demonstrate that 

the planned circle-based recommendation models will higher 

utilize user’s social trust data, leading to inflated 
recommendation accuracy. 
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2.2 A Matrix resolving Technique with 

Trust Propagation for Recommendation in 

Social Networks 
Mohsen Jamali, Martin organic compound 

In this paper, recommender systems are getting tools of option 

to choose the web data relevant to a given user. Cooperative 

filtering is that the preferred approach to assembling 

recommender systems and has been with success used in 

several applications. With the arrival of on-line social 

networks, the social network primarily based approach to 

recommendation has emerged. This approach assumes a social 

network among users and makes recommendations for a user 

supported the ratings of the users that have direct or indirect 

social relations with the given user. In concert of their major 

edges, social network primarily based approaches are shown 

to scale back the issues with cold begin users. During this 

paper, we have a tendency to explore a model-based approach 

for recommendation in social networks, using matrix 

resolving techniques. Advancing previous work, we have a 

tendency to incorporate the mechanism of trust propagation 

into the model. Trust propagation has been shown to be an 

important development within the social sciences, in social 

network analysis and in trust-based recommendation. We've 

conducted experiments on 2 reality information sets, the 

general public domain Epinions.com dataset and a way larger 

dataset that we've recently crawled from Flixster.com. Our 

experiments demonstrate that modeling trust propagation ends 

up in a considerable increase in recommendation accuracy, 

above all for cold begin users. 

2.3 Customized Recommendation 

Combining User Interest and Social Circle 
He Feng, Guoshuai Zhao 

In this paper, with the arrival and recognition of social 

network, additional and additional users wish to share their 

experiences, like ratings, reviews, and blogs. The new factors 

of social network like social influence and interest supported 

circles of friends bring opportunities and challenges for 

recommender system (RS) to resolve the cold begin and 

scantiness drawback of datasets. A number of the social 

factors are employed in RS, however haven't been totally 

thought of. During this paper, 3 social factors, personal 

interest, social interest similarity, and social influence, fuse 

into a unified customized recommendation model supported 

probabilistic matrix resolving. The issue of non-public interest 

will build the RS advocate things to fulfill users' 

individualities, particularly for knowledgeable users. 

Moreover, for cold begin users, the social interest similarity 

and social influence will enhance the intrinsic link among 

options within the latent house. We have a tendency to 

conduct a series of experiments on 3 rating datasets: Yelp, 

MovieLens, and Douban film. Experimental results show the 

planned approach outperforms the prevailing RS approaches. 

2.4 Recommendation via User’s 
temperament and Social discourse 
He Feng and Xueming Qian 

In this paper, with the arrival and recognition of social 

network, additional and additional users wish to share their 

experiences, like ratings, reviews, and blogs. The new factors 

of social network like social influence and interest supported 

circles of friends bring opportunities and challenges for 

recommender system (RS) to resolve the cold begin and 

scantiness drawback of datasets. a number of the social factors 

are employed in RS, however haven't been totally thought of. 

During this paper, 3 social factors, personal interest, social 

interest similarity and social influence, fuse into a unified 

customized recommendation model supported probabilistic 

matrix resolving. The issue of non-public interest will build 

the RS advocate things to fulfill users' individualities, 

particularly for knowledgeable users. Moreover, for cold 

begin users, the social interest similarity and social influence 

will enhance the intrinsic link among options within the latent 

house. We have a tendency to conduct a series of experiments 

on real rating datasets. Experimental results show the planned 

approach outperforms the prevailing RS approaches. 

2.5 Nonlinear latent resolving by 

Embedding Multiple User Interests 
Jason Edward Weston, Ron J. Weiss 

In this paper, classical matrix resolving approaches to 

cooperative filtering learn a latent vector for every user and 

every item, and suggestions area unit scored via the similarity 

between 2 such vectors, that area unit of an equivalent 

dimension. During this work, we have a tendency to area unit 

motivated by the intuition that a user may be a rather more 

sophisticated entity than any single item, and can't be 

delineate by an equivalent illustration. Hence, the variability 

of a user’s interests might be higher captured by a additional 

complicated illustration. We have a tendency to propose to 

model the user with a richer set of functions, specifically via a 

collection of latent vectors, wherever every vector captures 

one in every of the user’s latent interests or tastes. the general 

recommendation model is that then nonlinear wherever the 

matching score between a user and a given item is the most 

matching score over every of the user’s latent interests with 
relevance the item’s latent illustration. We have a tendency to 

describe an easy, general and economical algorithmic rule for 

learning such a model, and apply it to massive scale, real 

world datasets from YouTube and Google Music, wherever 

our approach outperforms existing techniques. 

2.6 Personalized Recommendation 

Combining User Interest and Social Circle 
Xueming Qian, Guoshuai Zhao 

In this paper, with the advent and popularity of social 

network, more and more users like to share their experiences, 

such as ratings, reviews, and blogs. The new factors of social 

network like interpersonal influence and interest based on 

circles of friends bring opportunities and challenges for 

recommender system (RS) to solve the cold start and sparsity 

problem of datasets. Some of the social factors have been 

used in RS, but have not been fully considered. In this paper, 

three social factors, personal interest, interpersonal interest 

similarity, and interpersonal influence, fuse into a unified 

personalized recommendation model based on probabilistic 

matrix factorization. The factor of personal interest can make 

the RS recommend items to meet users' individualities, 

especially for experienced users. Moreover, for cold start 

users, the interpersonal interest similarity and interpersonal 

influence can enhance the intrinsic link among features in the 

latent space. We conduct a series of experiments on three 

rating datasets: Yelp, MovieLens, and Douban Movie. 

Experimental results show the proposed approach outperforms 

the existing RS approaches. 
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2.7 Personalized Recommendation Based 

on Reviews and Ratings Alleviating the 

Sparsity Problem of Collaborative Filtering 
Jingnan Xu, Xiaolin Zheng 

In this paper, with the development of e-commerce, shopping 

on-line is becoming more and more popular. When we need to 

decide whether to purchase a product or not on line, the 

opinions of others become important. The convenience of new 

web technologies enables us to freely express our opinions 

and reviews for various products we have purchased which 

leads to a serious problem, information overloading. How to 

mine these review data to understand customers’ preferences 
and make recommendations is crucial to merchants and 

researchers. Traditional collaborative filtering (CF) algorithm 

is one of the most successful recommendation system 

technologies. The core idea of CF algorithm is to recommend 

products based on other people who have similar tastes with 

target users. However, the ability of CF is limited by the 

sparsity problem, which is very common in reality. The 

reason derives from the fact that traditional CF method only 

takes users’ ratings into account. In this paper, we propose a 
new personalized recommendation model, i.e. topic model 

based collaborative filtering (TMCF) utilizing users’ reviews 
and ratings. We exploit extended LDA model to generate 

topic allocations for each review and then obtain each user’s 
preference. Moreover, a new metric is designed to measure 

similarity between users alleviating the sparsity problem to a 

large extent. Finally, recommendations are made based on 

similar users’ ratings. Experiments on seven data sets indicate 
better prediction accuracy than other traditional and state-of-

the-art methods with substantial improvement in alleviating 

the sparsity problem. 

2.8 Personalized Recommendation Based 

on Reviews and Ratings Alleviating the 

Sparsity Problem of Collaborative Filtering 
Jingnan Xu, Xiaolin Zheng 

In this paper, with the development of e-commerce, shopping 

on-line is becoming more and more popular. When we need to 

decide whether to purchase a product or not on line, the 

opinions of others become important. The convenience of new 

web technologies enables us to freely express our opinions 

and reviews for various products we have purchased which 

leads to a serious problem, information overloading. How to 

mine these review data to understand customers’ preferences 
and make recommendations is crucial to merchants and 

researchers. Traditional collaborative filtering (CF) algorithm 

is one of the most successful recommendation system 

technologies. The core idea of CF algorithm is to recommend 

products based on other people who have similar tastes with 

target users. However, the ability of CF is limited by the 

sparsity problem, which is very common in reality. The 

reason derives from the fact that traditional CF method only 

takes users’ ratings into account. In this paper, we propose a 
new personalized recommendation model, i.e. topic model 

based collaborative filtering (TMCF) utilizing users’ reviews 
and ratings. We exploit extended LDA model to generate  

3. EXISTING SYSTEM 
In our daily life, customers are possibly to shop for those 

product with highly-praised reviews. That is, customers are 

additional involved concerning item’s name that reflects 

consumers’ comprehensive analysis supported the intrinsic 
price of a particular product. To get the name of a product, 

sentiment in reviews is critical. Normally, if item’s reviews 
mirror positive sentiment, the item could also be with sensible 

name to an excellent extent. Oppositely, if item’s reviews are 
packed with negative sentiment, then the item is to be with 

dangerous name. To a given product, if we all know user 

sentiment, we will infer the name and even the great ratings. 

After we search information superhighway for getting, each 

positive reviews and negative reviews are valuable to be as 

reference. For positive reviews, we will understand the 

benefits of a product. For negative reviews, we will get the 

shortcomings just in case of being cheated. Thus it’s price to 
explore those reviewers World Health Organization have 

obvious and objective perspective on things. We have a 

tendency to observe that reviewers’ sentiment can influence 
others: if a reviewer has clear like and dislike sentiment, 

alternative users can pay abundant attention to him/her. 

However, user’s sentiment is difficult to predict and also the 
unpredictability of social sentimental influence makes an 

excellent problem in exploring social users. 

 

Fig 1: System Architecture  
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4.  PROPOSED SYSTEM 
We propose a sentiment-based rating prediction technique 

within the framework of matrix resolving. In our work, we 

have a tendency to create use of social users’ sentiment to 
infer ratings. First, we have a tendency to extract product 

options from user reviews. Then, we discover out the 

sentiment words that are wont to describe the merchandise 

options. Besides, we have a tendency to leverage sentiment 

dictionaries to calculate sentiment of a particular user on 

associate degree item/product. The main contributions of our 

approach are as follows: 1) we have a tendency to propose a 

user sentimental measure approach that is predicated on the 

mined sentiment words and sentiment degree words from user 

reviews. Besides, some climbable applications are planned. 

As an example, we have a tendency to explore however the 

mined sentiment unfold among users’ friends. What's 
additional, we have a tendency to leverage social users’ 
sentiment to infer item’s name that showed nice improvement 

in accuracy of rating prediction. 2) We have a tendency to 

create use of sentiment for rating prediction. User sentiment 

similarity focuses on the user interest 

5. CONCLUSION AND FUTURE WORK 
In this system, a recommendation model is projected by 

mining sentiment info from social users’ reviews. We have a 
tendency to fuse user sentiment similarity, social sentiment 

influence, and item name similarity into a unified matrix 

factorization framework to attain the rating prediction task. 

Above all, we have a tendency to use social users’ sentiment 
to denote user preferences. Besides, we have a tendency to 

build a brand new relationship named social sentiment 

influence between the user and friends that reflects however 

users’ friends influence users during a sentimental angle. 
What's a lot of, as long as we have a tendency to get user’s 
matter reviews, we are able to quantitively live user’s 
sentiment, and that we leverage items’ sentiment distribution 

among users to infer item’s name. The experiment results 
demonstrate that the 3 sentimental factors create nice 

contributions to the rating prediction. Also, it shows vital 

enhancements over existing approaches on a real-world 

dataset. In our future work, we are able to think about a lot of 

linguistic rules once analyzing the context, and that we will 

enrich the sentiment dictionaries to use fine-grained sentiment 

analysis. Besides, we are able to adapt or develop alternative 

hybrid factorization models like tensor factorization or deep 

learning technique to integrate phrase-level sentiment 

analysis. 

6. REFERENCES 
[1] R. Salakhutdinov, and A. Mnih, “Probabilistic matrix 

factorization,” in NIPS, 2008. 

[2] X. Yang, H. Steck, and Y. Liu, “Circle-based 

recommendation in online social networks, ” in Proc. 

18th ACM SIGKDD Int. Conf. KDD, New York, NY, 

USA, Aug. 2012, pp. 1267–1275. 

[3] M. Jiang, P. Cui, R.  Liu, Q. Yang, F. Wang, W.  Zhu, 

and S. Yang, “Social contextual recommendation,” in 
proc. 21st ACM Int. CIKM, 2012, pp. 45-54. 

[4] M. Jamali and M. Ester, “A matrix factorization 
technique with trust propagation for recommendation in 

social networks,” in Proc. ACM conf. RecSys, Barcelona, 

Spain. 2010, pp. 135-142. 

[5] Z. Fu, X. Sun, Q. Liu, et al., “Achieving Efficient Cloud 

Search Services: Multi-Keyword Ranked Search over 

Encrypted Cloud Data Supporting Parallel Computing,” 
IEICE Transactions on Communications, 2015, 

98(1):190-200. 

[6] G. Ganu, N. Elhadad, A Marian, “Beyond the stars: 
Improving rating predictions using Review text content,” 
in 12th International Workshop on the Web and 

Databases (WebDB 2009). pp. 1-6. 

[7] J. Xu, X. Zheng, W. Ding, “Personalized 
recommendation based on reviews and ratings alleviating 

the sparsity problem of collaborative filtering,” IEEE 

International Conference on e-business Engineering. 

2012, pp. 9-16.  

[8] X. Qian, H. Feng, G. Zhao, and T. Mei, “Personalized 
recommendation combining user interest and social 

circle,” IEEE Trans. Knowledge and data engineering. 

2014, pp. 1763-1777

 

IJCATM : www.ijcaonline.org 



International Journal of Recent Trends in Science And Technology, P-ISSN 2277-2812 E-ISSN 2249-8109 
Special Issue, ICRAFHN 2018 pp 85-88 

Copyright © 2018, Statperson Publishing Corporation, International Journal of Recent Trends in Science And Technology, P-ISSN 2277-2812 E-ISSN 2249-8109, Special Issue, ICRAFHN 2018 

Original Research Article  

 

Plants as a source of a novel anti-typhoid 
therapeutic agents: A Review 
 

Nilesh V. More
1*

, Shital M. Datkar
1
, Rahul P. Bhagat

2
, Vihang V. Patil

1
 

 
1
Department of Biotechnology, College of Computer Science and Information Technology, Latur 413512, Maharashtra, INDIA. 

2
Department of Biotechnology, Government Institute, Aurangabad, Maharashtra, INDIA. 

Email: nileshm2002@gmail.com 

 

Abstract Typhoid fever is now becoming the deadly danger disease day by day because of the resistance power developed by 

Salmonella typhi, Salmonella paratyphi A, Salmonella paratyphi B; which cause typhoid fever, paratyphoid A and B 
fevers respectively. This situation has created a need to find more effective drugs. Natural products from microorganisms 

have been the primary source of antibiotics, and with the increasing acceptance of herbal medicines, the screening of 
medicinal plants for new active compounds has become a very important source of novel antibiotics. Alternative herbal 
medicine has been used to treat various infections from centuries. Natural plants contain phytoconstituents having similar 
chemical properties as of synthetic antibiotics. In future plants may be the source of effective treatments against typhoid 
and many more diseases.  
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INTRODUCTION 
Typhoid fever, which is caused by Salmonella enterica 

serovar Typhi, remains a major public health threat in 

developing countries. Approximately 13.5 million cases 

occur annually, and the disease was associated with 190 

000 deaths worldwide in 2010.
1,3

 In developed areas, such 

as Europe and North America, the incidence of typhoid 

fever is very low, whereas in many developing countries, 

such as Africa, Latin America and South or Southeast 

Asia, the disease is endemic. For example, the annual 

incidence of typhoid fever has been as high as 573 cases 

per 100 000 individuals in Indonesia.
1,2

. Typhoid is a 

systemic disease characterized by fever and abdominal 

pain caused by dissemination of S. typhi or S. paratyphi. 

The major route of entry in humans bloodstream and 

intestinal tract through S. typhi or S. paratyphi infected 

foods or drinking water(S) Salmonella is one of the 

genera of the Enterobacteriaceae family. Among the 

Salmonellae of medical importance are Salmonella typhi, 

Salmonella paratyphi A, Salmonella paratyphi B; which 

cause typhoid fever, paratyphoid A and B fevers 

respectively
4
. Salmonella typhimurium is the species 

responsible for typhoid fever in animal experimental 

models. Enteric fever remains an important public health 

problem in developing countries. There are approximately 

22 million typhoid cases and 2,16,510 deaths occur per 

year globally with majority of cases occurring in Asia, 

especially in the Indian subcontinent
5,6

. The disease is an 

invasive infection commonly caused by Salmonella 

enterica serovars Typhi and Paratyphi A. Enteric fever is 

endemic in many developing countries, including India 

and, if not treated appropriately, has a mortality rate of 

30%. Appropriate treatment reduces the mortality rate to 

as low as 0.5%
7
. The common treatment options used for 

enteric fever are ciprofloxacin, ceftriaxone and cefixime
8
. 

It is also suggested that the specific treatment of enteric 

fever used to be chloramphenicol, trimethoprim-

sulfamethoxazole or ampicillin and also found that the 

causative organism, Salmonella enterica serovar Typhi 

(S. Typhi) has rapidly gained resistance to these 
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antibiotics
9,10

 Now the currently used drugs against S. 

Typhi is fluoroquinolones, such as ciprofloxacin, became 

the drug of choice for the treatment of enteric fever
11

. 

This situation has created a need to find more effective 

drugs. Natural products from microorganisms have been 

the primary source of antibiotics, and with the increasing 

acceptance of herbal medicines, the screening of 

medicinal plants for new active compounds has become a 

very important source of novel antibiotics
4
.Presently there 

are a great number of antibiotics available to treat 

microbial infections, however it has also been noticed that 

many infectious agents have attained resistance to several 

of these antibiotics. The countries in the region such as 

Malaysia, Indonesia, Brunei, and Thailand have a long 

history of using medicinal plant that proffers substantial 

pharmaceutical prospects
12

. Ayurveda, the Indian system 

of natural medicine has been practiced for over two 

thousand years
13,14

. The response of certain types of 

infections to antibiotics is poor. Ayurvedic formulations 

are usually prepared from root, stem, leaf, flower and 

fruits of medicinal plants. Various infections caused by 

bacteria, fungi, virus, parasite as well non-infectious 

metabolic disorders are effectively treated with 

herbal/Ayurvedic formulations
15

 Paullinia pinnata Linn 

(Sapindaceae) is a medicinal plant, locally used in the 

West Region of Cameroon for the treatment of typhoid 

fever. This work was designed to evaluate the antityphoid 

and antioxidant activities of the extracts and compounds 

of P. pinnata. Ethanolic extract of propolis was used to 

check the antibacterial potential of propolis in 

combination with the standard antibiotic Cefixime against 

the typhoid causing bacteria i.e. Salmonella and it was 

found that the Propolis acted synergistically with 

cefixime and enhanced the efficacy of antibiotic and 

reduced its effective dose in combined therapy.
16 

Harungana madagascariensis L is commonly used in 

Cameroonian folk medicine for the treatment of malaria 

and typhoid fever. The in vivo anti salmonellae study
17

 

was carried out and found that H. madagascariensis has a 

promising anti-salmonellae effect and, therefore, the 

potential to provide an effective treatment against 

salmonellosis, including typhoid fever. Commonly used 

medicinal plants and vegetables not only posses the 

essential nutrients but also reported to contain secondary 

metabolites such as; alkaloids, flavonoids, glycosides, 

terpenoids and phenolics
18,19

. Glycyrrhiza glabra and 

Azadirachta indica both plants extract is effective against 

salmonella typhi
19

 The liquorice and neem both are used 

as a traditional medicine all over the world. Methanol 

extracts of plant parts commonly used in Cameroon for 

the treatment of typhoid fever were tested for 

antibacterial activity against Salmonella typhi, S. 

paratyphi and S. typhimurium. The formulations used 

were: 1) Formulation A comprising Cymbogogon citratus 

leaves, Carica papaya leaves, and Zea mays silk. 2) 

Formulation B comprising C. papaya roots, Mangifera 

indica leaves, Citrus limon fruit and C. citratus leaves. 3) 

C. papaya leaves. 4) Emilia coccinea whole plant. 5) 

Comelina bengalensis leaves. 6) Telfaria occidentalis 

leaves. 7) Gossypium arboreum whole plant. 

Antimicrobial activity was tested using the minimum 

inhibitory concentration (MIC) and the minimum 

bactericidal concentration (MBC) and concluded that, 

plant extracts with low MIC and MBC values (1 mg/ml 

and lower) may contain compounds with therapeutic 

activity.
20

 Ethanol and hot water extracts of V. doniana 

(Root extract) and A. boonei (bark) had the best anti-

typhoid activity in the Ebonyi state, Nigeria
21

 These 

plants were screened in-vitro for anti-typhoid activity 

against 10 clinically selected isolates of S. typhi using the 

hole-plate diffusion method. The Minimum inhibitory 

concentration (MIC) of Ethanol, hot and cold water 

extract of each herbal plant was determined by broth 

dilution method. According to the survey carried out in 

2011
22

 in the the Wa Municipality and Wa East (Funsi) 

District of the Upper West Region of Ghana found that 

Twenty-one species from ten families were cited for the 

treatment of typhoid fever. All of the above mentioned 

review articles strongly suggested that the different parts 

of the plants have the potential to cure microbial 

infections and availed us the opportunity to produce the 

ayurvedic drugs. In all, 38 plants were searched as an anti 

typhoid and thus these plants must have possesses the anti 

typhoid compound/s. All the above mentioned article was 

tested the anti-typhoid potential of plants using the 

minimum inhibitory concentration (MIC) and the 

minimum bactericidal concentration (MBC). Few of the 

above mentioned articles isolated, characterized and 

identified the Plant compound/s responsible for the 

inhibition of growth for the S. typhi and S. paratyphi 

 

MATERIALS AND METHODOLOGY 
Research articles on antityphoid, typhoid therapeutic 

drugs and medicinal plants published in journals, books, 

and reports were reviewed. Relevant literatures were 

searched in Google Scholar and various electronic 

databases including NCBI PUBMED, Science Direct, 

IEEE Xplore, Scopus, SciFinder, and MEDLINE using a 

specific search terms including “anityphoid”, “medicinal 

plants”, “Typhoid”, “Typhoid India and therapeutic 

drugs. 
Collection of bacteria strains: In the above mentioned 

research articles the clinical isolates of S. typhi and S. 

paratyphi were isolated from patients and all Isolates was 

identified and characterized using standard microbiology 

technique
23

. 
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Sources of plants and Preparation of plant extracts: 
All plant materials were collected, identified and voucher 

specimen were kept in the herbarium for the further use 

during the experiment. Different part/parts of each 

medicinal plant/s were collected and properly washed and 

rinsed in sterile distilled water. It was allowed to dry 

under room temperature, pulverized using laboratory 

mortar and pestle and further with manual hand grinding 

machine and was stored in air tight containers for further 

analysis. 

Extraction of plant materials: Plant materials were 

extracted with the different solvents like methanol, 

ethanol, cold and hot water, Each preparation was filtered 

using Whattman No 1 filter paper and was evaporated to 

dryness in a steady air current for 24 h in a previously 

weighed crucible. 

Determination of anti-typhoid activity (In vivo 
therapeutic test and In-vitro): The different solvent 

extracts of each herbal plant was spot checked for anti-

typhoid activity using the agar well diffusion method
24

. 

After incubation the radial zones of inhibition was 

measured around each of the extract. Ciprofloxacin and 

chloramphenicol mainly was used as control antibiotics.  

Ethical guidelines: The In vivo therapeutic test was 

conducted according to the ethical guidelines of 

Committee for Control and Supervision of Experiments 

on Animals, Government of India, on the use of animals 

for scientific research. The crude extract was used in the 

treatment of infected animals. Mostly Salmonella 

typhimurium-induced typhoid model in Whistar rat is 

used as an experimental model animal
15

 

 

RESULTS 
This review article was focused on the medicinal plants 

with respect to anti-typhoid compounds And the causative 

agents of typhoid its current status and the available 

treatments for typhoid. The common treatment options 

used for enteric fever are ciprofloxacin, ceftriaxone and 

cefixime
8
 Now the currently used drugs against S. Typhi 

is fluoroquinolones, such as ciprofloxacin, became the 

drug of choice for the treatment of enteric fever
11

. 26 

research articles was reviewed and found that plants from 

the different regions of the world have the anti-typhoid 

potential. Very few research articles
25,15

 identified the 

anti-typhoid compounds from the different part/s of the 

plant/s whereas other researchers only showed the anti-

typhoid activity of medicinal plants on the basis of zone 

of inhibition against the causative organisms mentioned 

above and some of them also illustrates the In vivo 

therapeutic potentiality of crude extracts of plants on 

experimental animals like Whistar rat
15

. Total 38 plants 

from different families and different geographical regin 

was found to have antityphoid potentiality.  

CONCLUSION 
Typhoid fever, which is caused by Salmonella enterica 

serovar Typhi, remains a major public health threat in 

developing countries. The common treatment options 

used for enteric fever are ciprofloxacin, ceftriaxone and 

cefixime
8
. Vaccination is also the treatment for the 

typhoid. Considering the side effects of the allopathic 

drugs on human health, its necessary to develop the 

alternate route to develop the drugs from plants. This 

review article very clearly explain the methods used by 

researchers in order to develop the Ayurvedic drugs like 

agar well diffusion, micro broth dilution, extraction of 

plants compounds, purification of crude extracts and In 

vivo therapeutic plants extract activity using experimental 

animals.  
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Abstract Cellulases are the enzymes hydrolyzing cellulosic biomass and are produced by the microorganisms that grow over 

cellulosic matters. The aim of the present study was isolation, identification and screening of bacteria with high cellulase 
activity from cow dung and optimization of cellulase production. In the present study cellulase producing bacteria were 
isolated from cow dung on screening media containing Carboxy Methyl Cellulose (CMC). The organisms were identified 
using morphological and biochemical characterization. Cellulase assay was carried out using CMC as a substrate and 

product liberated was determined by DNSA method. Media was optimized and the enzyme was assayed at different 
parameters. The enzyme was further purified using ammonium sulphate precipitation, dialysis and ion exchange 
chromatography and specific activity was determined. Cellulase enzyme producing microorganism was isolated from 
cow dung and identified as Bacillus sp. The media was optimized for cellulase production and the isolate produces 
maximum cellulase at pH 7, temperature 37 ºC and 72 hrs of incubation time. Cellulase characterization shows that, 
cellulase has optimum activity at pH 5, temperature 45 ºC and 15 min of incubation with CMC as substrate. The Bacillus 

sp. showed the 40.03% yield of cellulase at 8.65 fold with specific activity of 15.31 units/mg after ion exchange 
chromatography. 
Key Words:  Cellulase, Bacillus sp. Microorganism, Cow dung 

 
*Address for Correspondence: 
Dr. Rahul P. Bhagat, Department of Biotechnology, Government Institute of Science, Aurangabad, Maharashtra, INDIA. 
 

 

 

 

 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

INTRODUCTION 
Agricultural and industrial cellulosic waste is major 

pollutant which accumulates in environment. Cellulose 

accounts for approximately 50 % dry biomass of 

agriculture waste (Haruta et al.,2003). Cellulose is 

homopolysaccharide regarded as the most important 

renewable resource for bioconversion. Microorganisms 

including bacteria and fungi are able to carry out 

bioconversion of cellulose. Many cellulosic substances 

were hydrolyzed to simple sugar for making single cell 

protein, alcohol and sweetener. It has  become  economic 

interest to develop an effective method to hydrolyze the 

cellulosic biomass. The use of cellulose as a renewable 

source of energy has made cellulose hydrolysis the 

subject of intense research and industrial interest. 

Cellulose is most abundant primary product of 

photosynthesis and the renewable bioresource produced 

in the biosphere (100 billion dry tons/year) (Saraswati et 

al., 2012 and Venkata et al., 2013). Approximately 70% 

of plant biomass is present in 5- and 6-carbon sugars (D- 

xylose, D-arabinose, D- glucose, D- galactose, D-

mannose) which are found in lignocellulosic biomass 

comprised of mainly cellulose, lesser amount of 

hemicelluloses and least amount of all lignin. It is 

possible to convert this biopolymer into monomeric 

molecule of glucose by both chemical and biological 

means. Cellulose represents a huge source of energy for 

microorganisms, the main agents responsible for soil 

organic matter decomposition (Shaikh et al., 2010). It is 

commonly degraded by an enzyme known as Cellulase. 
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Cellulases have been grouped into endo-1,4-β-glucnase 

(Endogluconase), exo-1,4-β-glucnase (Exoglucanases) 

and β-glucosidase that synergistically hydrolyze cellulose 

into soluble sugars and glucose (Lynd et al., 2002). 

Microorganisms like bacteria and fungi are the well 

known sources for cellulases. Bacteria as compared to 

fungi are having high growth rate and seem to be 

potential source for cellulase production (Sonia et al., 

2013). Some bacterial genera such as Cellulomonas, 

Cellvibrio, Pseudomonas sp., Bacillus and Micrococcus 

posses cellulolytic property (Nakamura and Kppamura 

K,1982., Immanual et al.,2006 ). Enzyme production is 

closely controlled in microorganisms and to improve its 

productivity, these controls can be ameliorated. Cellulase 

yields appear to depend upon a complex relationship 

involving a variety of factors like inoculums size, pH 

value, temperature, presence of inducers, medium 

additives, aeration, growth time, and so forth (Immanual 

et al.,2006). Basic and applied research on microbial 

cellulases has not only generated significant scientific 

knowledge but has also revealed their enormous potential 

in biotechnology. At present, cellulases and related 

enzymes are used in food, brewery and wine, animal feed, 

textile and laundry, pulp and paper industries, as well as 

in agriculture and for research purposes (Bhat 2000). 

Indeed, the demand for these enzymes is growing more 

rapidly than ever before, and this demand has become the 

driving force for research on cellulases. The present study 

was focused to isolate and screen cellulolytic bacteria for 

the production of cellulase and optimization of process 

parameters for maximum cellulase production and 

purification from selected isolated culture.  

 

MATERIALS AND METHODS 
Isolation and Characterization of Cellulase Producing 
Microorganisms: The cow dung was collected from the 

farming area of Ahmednagar (M.S.), India. The samples 

were serially diluted using sterile saline. The diluted 

samples were plated on nutrient agar by spread plate 

method. The isolated colonies were further purified using 

streak plate technique and screened for Cellulase 

production. The screening was done by streaking the 

isolated colonies on screening medium 

(carboxymethlycellulose - 0.5g, NaNO3 - 0.1g, K2HPO4 - 

0.1g, KCl - 0.1 g, MgSO4 - 0.05g,Yeast extract - 0.05g, 

Agar - 1.6 g, Distilled Water - 100ml). After 24 hours of 

incubation the plates were flooded with 0.1% Congo red 

solution and left undisturbed for15 minutes. Clear zones 

formed by cellulase positive strains were visualized by 

distaining of the plates using 1M NaCl solution. Positive 

and better zone producing strain were chosen and 

continued for further studies. The isolates were 

characterized
 

with the help of morphological and 

biochemical tests. The morphological test viz. Gram 

staining, Colony morphology, Endospore staining, 

Capsule staining, Motility test and biochemical test viz. 

Catalase test, Indole test, Vogus-Proskauer test and Starch 

hydrolysis test were performed (Buchanan et al., 1974 

and Apun et al., 2000). 
Cellulase Assay and Protein Estimation: Three 

production media were centrifuged at 6000 rpm for 10 

min at 4°C and supernatant was used as crude enzyme. 

The crude enzyme was purified by following methods. 

Cellulase activity was estimated using a 1% solution of 

carboxymethlycellulose (CMC) in 0.05M sodium acetate 

buffer (pH 4.8) as substrate. The reaction mixture 

contained 1 ml sodium acetate buffer, 1 ml of substrate 

solution and 0.5 ml of crude enzyme solution. The 

reaction was carried out at 45°C for 15 min. The amount 

of reducing sugar released in the hydrolysis was 

measured by DNSA method (Miller, 1959). One unit of 

Enzyme activity was determine as the amount of 

Cellulase required to release 1μM of reducing sugar per 

ml per minute under above assay condition. Protein 

concentrations in a crude sample were determined by 

Folin Lowry method (Lowry et.al., 1951) using bovine 

serum albumin (BSA) as a standard.  

Media Optimization: The optimum conditions for 

cellulase production were determined for the selected 

isolates. The cellulase fermentation was carried out at 

different pH, temperature, and incubation time and the 

crude enzyme was collected from each set to check the 

enzyme activity. 

Effect of incubation period on cellulase production: 

Different incubation times (24, 48, 72 and 96 hours) were 

employed to study effect of time on cellulase production. 

The culture filtrates were collected at respective time 

interval and crude enzymes assay carried out using CMC 

as substrate at 45 ºC. 

Effect of pH on cellulase production: For determination 

of optimum pH for cellulase production, the isolate was 

inoculated in the production media of different pH 

ranging from 5, 6, 7, 8, 9 and 10 for 72 hrs at 37 ºC. The 

crude enzymes assay carried out using CMC as substrate 

at 45ºC. 

Effect of Temperature on cellulase production: For the 

determination of optimum temperature for production of 

cellulase, the isolate was inoculated in production media 

and fermentation was carried out at various temperatures 

in the range of 5 ºC, 15 ºC, 25 ºC, 35 ºC, 45 ºC at pH 7 for 

72 hrs. The crude enzymes assay was carried out using 

CMC as substrate at 45 ºC (Shaikh et al., 2010, Saraswati 

et al. 2012, and Abubakar et al., 2013). 

Purification of cellulose Ammonium sulphate 

precipitation: Crude cellulase extracts were subjected to 

70% salt precipitation by gradual addition of solid 
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ammonium sulphate with continuous stirring using glass 

rod at 4 ºC for 10-20 minutes. The precipitated enzymes 

were collected by centrifugation at 10,000 rpm for 15 

minute. The supernatant was discarded and pellet was 

dissolved in 10 ml sodium acetate buffer (pH 5.5). The 

precipitated enzyme was assayed for enzyme activity and 

protein content (Muhammad et al., 2012). 

Dialysis: For partial purification and removal of excess 

salts, enzyme collected after ammonium sulfate 

precipitation was dialyzed against 0.05 M sodium acetate 

buffer (pH-4.8) at 4 ºC. The partially purified sample was 

assayed for enzyme activity and protein content. 

Ion Exchange Chromatography: The precipitated 

enzyme was then subjected to ion exchange 

chromatography with DEAE cellulose column. One ml of 

dialyzed sample was loaded on column and elutions were 

collected by using four sodium acetate elution buffers of 

pH 4.8 with 25mM NaCl, 50mM NaCl, 75mM NaCl 

100mM NaCl concentration. 

Characterization of Cellulase: The cellulase enzyme 

activity was determined at different pH, temperature and 

incubation period (Saraswati et al., 2012; Shaikh et al., 

2010). 

Effect of pH on cellulase activity: To determine 

optimum pH, cellulase assay was carried out at pH 4.0 to 

6.0 (0.05 M sodium acetate buffer) and pH 7.0 and 8.0 

(0.05 M sodium phosphate buffer) using CMC as a 

substrate and product liberated was determined by DNSA 

method. 

Effect of temperature on cellulase activity: To 

determine optimum temperature, the enzyme assay was 

carried out at pH 4.8 and various temperatures viz 5 ºC, 

15 ºC, 25 ºC, 35 ºC, 45 ºC, 55 ºC using CMC as a 

substrate and product liberated was determined by DNSA 

method.  

Effect of Incubation period on cellulase activity: To 

determine optimum incubation time, enzyme assay was 

carried out at pH 4.8 and various incubation time period 

viz. 5, 10, 15, 20 and 25 min using CMC as a substrate 

and product liberated was determined by DNSA method 

(Saraswati et.al., 2012; Abubakar et.al., 2013). 

 

RESULTS AND DISCUSSION 
Isolation and Characterization of Cellulase Producing 
Microorganisms: Three cellulase producing bacteria 

were isolated from the cow dung sample by spread plate 

technique on screening media containing CMC. The 

substrate CMC is commonly used for cellulose assay due 

to its simplicity and easy digestion by the microbes 

(Shanmugapriya et al., 2012). Observations depicted in 

Fig. No.1 indicates growth of organisms on screening 

media. One isolate from this source was selected on 

screening media by observing zone of clearance after 

spraying congo red stain (Fig. 2).To indicate the 

cellulolytic activity of organism, diameter of hydrolytic 

zone around growing colony on CMC agar was measured. 

The isolates No.1, 2, and 3 qualifying for cellulase 

production was then used for quantification of cellulase 

activity in liquid medium. The cellulase activity of each 

culture was measured by determining the amount of 

reducing sugars liberated by using a di-nitrosalicylic acid 

(DNSA). The bacterial isolates no.1 exhibiting relatively 

high enzyme activity was selected for process 

optimization.

 

 
                    Figure 1: Isolation of microorganisms on screening media     Figure 2: Zone of clearance on screening media 

 
Characterization of Isolates: Selected isolate was 

presumptively identified by the means of morphological 

examination and biochemical characterization. The 

parameters investigated included colonial morphology, 

1 
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Gram’s reaction, endospore formation, catalase 

production, Voges Proskauer (VP) reaction, indole 

production, starch hydrolysis, citrate utilization and 

gelatine hydrolysis ((Table-1). The results were compared 

with Bergey’s Manual of Determinative Bacteria 

(Buchanan et al., 1974). Based on morphological, cultural 

and biochemical characters, the isolates no.1 obtained 

from cow dung were found to be of Bacillus sp.  
 

Table 1: Colony Characterization of Isolate 1 

Colony character Cow dung (Isolate 1) 

Size 3mm 

Shape Circular 

Colour Creamy 

Margin Entire 

Elevation Convex 

Opacity Opaque 

Consistency Dry 

Gram character Gram positive rod 

Endospore formation Positive 

Capsule staining Negative 

Motility Motile 

 

Table 2: Biochemical Characterizations of Isolate 1 

Biochemical Test Cow dung (Isolate1) 

Catalase test Positive 

Indole Test Negative 

Vogus-prokauer Negative 

Starch Hydrolysis Positive 

 

Production and Purification of Cellulase: Cellulase 

was produced by using organisms isolated from cow 

dung. From graph it is clear that the activity of cellulase 

increases as enzyme gets concentrated by ammonium 

sulphate precipitation and then by DEAE cellulose anion 

exchange chromatography.  
 

The results showed that specific activity of cellulase 

enzyme isolated from the isolate increases as fold 

purification increases (Table 3). Enzyme isolated from 

Bacillus sp. showed the 40.03% yield of cellulase at 8.65 

fold with specific activity of 15. 31 units/mg after anion 

exchange chromatography. These observations were in 

agreement with earlier report on Bacillus subtilis by 

Jansova et al. (1993) and Das et al., 2016 and Bacillus sp 

C1AC55.07 (Dies et al.,2014). Roop et al (2017) also 

noted similar results for cellulase production by using 

Bacillus sp. 

 

Table 3: Steps for Cellulase purification with Specific activity of isolate 1 

Purification step 
Volume 

(ml) 

Protein 

(mg) 

Activity 

(units) 
Total activity (unit*ml) 

Specific activity (units/ 

mg) 
Fold purification % yield 

Crude 100 224.35 0.4012 401.2 1.78 1 100 

Ammonium 

sulphate 
10 94.65 0.4296 203.96 2.15 1.20 50.83 

Dialysis 2 31.67 0.4566 155.74 4.91 2.76 38.81 

Ion exchange 

chromatography 
1 9.8 0.4962 128.53 15.31 8.65 40.03 

 

 

 

Media Optimization 
Effect of pH on cellulase production: It is evident from 

the Figure 3 that the isolate showed optimum cellulase 

production at pH 7 incubated for 72 hrs at 37 °C. These 

results clearly indicate that pH 7 is optimum for cellulase 

production. Our findings were in accordance with earlier 

reports (Hongzhi et al.2017). The obtained results 

coincide with Yang and his group in 1995 who reported 

that cellulase production was high between pH 7-9 for 

Bacillus spp. 

Kumar and his group in 2012 reported maximum 

cellulase production at pH 8.0 (63U/ml) by Bacillus 

cereus.  

Effect of temperature on cellulase production: Figure 4 

shows the optimum cellulase production at temperature 

35°C incubated for 72 hrs at pH 7. These results clearly 

indicated that temperature of 35 °C is optimum for 

cellulase production. The obtained results coincide with 

Yang and his group in 1995 who reported that many 

Bacillus spp. needed 32-37 °C for better production of 

cellulase (Yang et al.,1995). Whereas very high cellulase 

production was reported with Bacillus sp. BSS3 at pH 9, 

37 °C with 1% CMC (Sreedevi et al., 2013). 

Effect of Incubation period on cellulase production: 
Figure 5 showed that, the isolate showed optimum 

cellulase production at 72 hrs of incubation at 

temperature 37 °C and pH 7. These results indicated that 

72 hrs of incubation is optimum for cellulase production. 

Shankar and Issairasu in 2011 reported the similar results 

of cellulase production after 72 hours of incubation at 37 

°C from Bacillus pumilus EWBCM1 (Shankar and 

Isaiarasu 2011). 
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Figure 3: Effect of pH in cellulase production   Figure 4: Effect of Temperature on cellulase production 

 

 
Figure 5: Effect of Incubation period on cellulase production 

Characterization of cellulase 
Effect of pH on cellulase activity: The cellulase from the 

isolate showed optimum activity at pH 5 (Fig. 6). It is 

evident from graph that it showed sharp peak at pH 5. 

These results indicated that pH 5 is optimum pH for 

cellulase activity. The results obtained in this study were 

in accordance with results reported by other research 

groups (Chantawannakul et al., 2002; Nadhimath et al., 

2016). Some research group documented that the 

optimum pH of 5.0 and 5.5 for cellulase produced from 

Penicillium artrovenetum (Adeleke et al., 2012). In 

another related study, it was established that a cellulase 

was obtained at pH 7 and 8 (Roopa et al., 2017). 

Effect of Temperature on cellulase activity: The 

cellulase from the isolate showed optimum activity at 

temperature 45 °C. Graph showed sharp peak at 

temperature 45 °C (Fig.7). These results clearly indicate 

that temperature 45°C is optimum temperature for 

cellulase activity (Saraswati et al., 2012; Abubakar et al., 

2013, Pachuri et al., 2017). Our findings are contrary to 

the finding of Ray and his group (2007). They noted that 

minimum and maximum activity of 45˚C and 40 ˚C 
respectively of cellulase produced by Bacillus 

subtilis.Whereas for cellulase activity of Bacillus species 

(Strain B223) cellulase were optimum at 30 ˚C and 40 ˚C 
(Orji et al., 2016). 

Effect of incubation period on cellulase activity: 
Cellulase from isolate 1 showed optimum activity at 15 

min incubation period assayed at temperature 45°C and 

pH 5. It is indicative from the graph as it showed sharp 

peak at 15 min incubation period. These results indicated 

that 15 min incubation period is optimum for cellulase 

activity at 45 °C and pH 5 as shown in Fig 8. When raw 

substrates like Hay, Fibre waste, waste of palmyra palm 

and banana bracts were used as substrate, it requires 48 

hrs of incubation for cellulase activity (Roopa et 

al.,2017).
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Figure 6: Effect of pH on Cellulase activity  Figure 7: Effect of temperature on cellulase activity 

 

 
Figure 8: Effect of Incubation period on cellulase activity 

 

CONCLUSION 
The present study was aimed at screening of microbial 

source with putative cellulase activity. Cellulase enzyme 

producing microorganism Bacillus sp. was successfully 

isolated from cow dung sample. The media was 

optimized for cellulase production and the isolate 

produces maximum cellulase at pH 7, temperature 35 ºC 

and 72 hrs of incubation time. Cellulase characterization 

showed that, cellulase has optimum activity at pH 5, 

temperature 45 ºC and 15 min of incubation with CMC as 

substrate. The Bacillus sp. showed the 40.03% yield of 

cellulase at 8.65 fold with specific activity of 

15.31units/mg after ion exchange chromatography 

purification. Further studies are needed for optimization 

of carbon sources and application of cellulose enzyme in 

various commercial fields. The optimization of the 

production of enzymes is important for increasing 

productivity and reducing costs strategy. The purified 

cellulase enzyme can be used for various purposes in 

detergent industries, food industries, and pharmaceutical 

industries (Sethi et al., 2013: Hmad et al., 2017), 

bioethenol production Industry (Madadi et al 2017). The 

cellulose enzyme isolated from bacillus sp. has shown 

high activity and stability in terms of pH and high 

temperature will be of use in various industrial and 

biotechnological applications.  
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ABSTRACT: Malassezia fungus yeast has many species as constituent of human scalp dandruff. But 

Malassezia furfur is predominant in the locally observed infected scalp of select individuals. The species 

survives effectively due to the organism’s ability to secret extracellular lipolytic enzymes degrading oily 

substrate on the scalp. The present experiment verified this fact in in-vitro condition and attempted to inhibit the 

enzyme activity by application of select plant extracts (nine) through the assay medium. The collected enzyme 

lipase of M. furfur, was qualitatively, morphologically and biochemically characterized, purified and confirmed 

through protein estimation of the crude extract, dialysis of the content, column chromatography fractionation 

and finally by SDS PAGE in sequence to study the objectives. Among nine medicinal plant extracts tested for 

inhibitory effect on lipase activity, the percent inhibition was found maximum by the extract of Piper longum 

(Linn.) as 35.32%, followed by Ficus benghalensis (Linn.) aerial roots extract = 32.18%, and Phyllanthus 

emblica (Linn.) = 26.62%. These inhibitory effects of plant extracts open up the new possibility to control 

malassezial effect on human scalp through newer and safe herbal formulations over chemical therapeutics.  

Key words – Malassezia, Dandruff, Lipase, Medicinal plants, Inhibitory assay 
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I. Introduction 
There are more than 300,000 species of fungi found all over the world, of which some 200 species have 

been made known to cause infections in humans. All pathogenic fungi have one/other feature in common 

(Kerridge et al., 2012). These human pathogens range from disfiguring dermatophytic fungi to fungi responsible 

for life threatening systemic mycoses. Such organisms are normally harmless but capable of causing life-

threatening diseases in the compromised host i.e. one, where the normal defense mechanism is impaired or the 

microenvironment in which the fungus can grow is altered (Bossche et al., 1993). The most important fungal 

pathogens linked to human health are Aspergillus fumigatus, Aspergillus niger, Candida albicans and 

Malassezia furfur and have been responsible for the upsurge in research interest. Malassezia fungus is an 

exception because it occurs as opportunistic yeast in humans as well as in other animals. M. furfur is of 

significant importance for its action on human scalp causing dandruff and responsible for hair disorders. Present 

day youth and old are equally concerned for their self-esteem due to untimely hair loss. It is clinically observed 

that approximately 75% of women are suffering from hair disorders at some stage in their lifetime (Stöppler, 

2017). 

Phospolipases are the group of enzymes that hydrolyze one or more ester bonds of phospholipids to 

liberate fatty acid and lysophospholipids, which serve as precursors for a diversity of bioactive lipid 

intermediaries (Prohic, 2016). Phospholipids and proteins are the key chemical components of the cellular 

membranes of the host. The phospholipases and proteases are concerned with the destruction progression of 

such cellular membranes. But these two enzymes have distinct biological roles (Pini et al., 2011). All lipases and 

esterase boast the catalytic triad Ser–Asp (Glu)–His, where serine is frequently used as a component of the 

highly preserved pentapeptide Gly–X–Ser–X–Gly. At some stage of infection, lipases may interfere with 

phagocytosis, indicating a direct involvement of lipase in pathogenesis (Lowe et al., 1998). Malassezia is having 

species which are lipid dependant and some other species are lipid independent making this organism unique 

and opportunistic. The ability of this organism to hydrolyze lipid and lipophilic form is  often  considered  as an  

important  virulence  attribute,  but  the  evidence  is not historic and over highlighting. The morphological and 

biochemical changes that occur during culturing were not clearly understood, so molecular study of the yeast 

induced lipase to reduce lipid substrate is a mystification in the literature associated with scalp infection. It is 

therefore a need to correctly understand the lipolytic enzyme activity of lipid dependant species like Malassezia 

furfur. Furthermore, effort to inhibit lipolytic enzyme action by medicinal plant extracts than chemical 

treatments is necessary to check the spread of dandruff, the root cause of hair disorders at unnatural age groups 
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from human health care prospects. The present paper systematically attempts to these objectives and opens the 

future possibility of controlling malassezial menace through herbal remedy.  

 

II. Materials And Methods 
In order to progress in the defined objectives of this piece of research, the following methods and materials 

were used as per requirements. 

Chemicals 

Tween 20, 40, 60, 80, Cremophore, Tributyrin (Glycerol tributyrate), Triton X-100 and DEAE-

Cellulose were purchased from Himedia Laboratories Pvt. Ltd. and Olive oil from Fisher Inorganic and 

Aromatics Ltd., Mumbai. 

Yeast strains and media 

Malassezia furfur strain CRS-39 was used in this study. This strain was grown on yeast extract peptone 

dextrose (YEPD) agar medium (1% yeast extract, 2 % peptone, 2 % glucose/dextrose, 2.5 % agar) as per 

Juntachai (2009) supplemented with 0.1% of Tween 20,40,60,80 and cremophore along with 1% olive oil at 32
0
 

C for 7 days.  

Culture conditions 

5ml of the yeast was precultured for 7 days in the YEPD media at 32°C and 120 r.p.m. shaker in 100 

ml flasks and maintained in the research laboratory, COCSIT Biotechnology research centre, Latur.  

Lipolytic enzyme activity of Malassezia  furfur CRS-39 

To observe lipolytic enzyme activity of Malassezia furfur, optimized YEPD agar and Tributyrin agar 

plate supplemented with Tween 20, 40, 60, 80 and cremophor EL were used. The inoculated plates were kept 

for incubation at 32
0
C and results were noted daily from day 3 to 15 days. The formation of precipitation zones 

around the colony was considered positive for lipolytic activity (Annemarie, 1992).  

Lipase enzyme (EC 3.1.1.3) assay  

The lipase enzyme assay was performed with titrimetric method as per Sigma Aldrich ACS 

Specification (1993).  

 

Extraction and Purification of Lipase 

The culture supernatant (100 ml) was obtained by centrifugation of the culture broth at 10,000 rpm at 

4
0
C for 15 min. The supernatant was subjected to ammonium sulfate salt precipitation with constant stirring to 

bring the saturation to 40 % with overnight incubation at 4
0
C and the precipitate was removed by centrifugation 

at 10,000 rpm and lipase activity of precipitate was determined. The supernatant containing lipase was 

precipitated again with ammonium sulfate to bring 80 % saturation. The mixture was left overnight by constant 

stirring with magnetic stirrer and re-centrifuged at 10,000 rpm for 15 minutes at 4°C. The precipitate was 

collected and dissolved in 0.2 M Tris-HCl buffer and was dialyzed against distilled water with continuous 

stirring for 24 hours. Further purification of lipase thus collected was done by column chromatography. The 

dialyzed enzymatic fractions were applied to DEAE-cellulose chromatography (column size 1.5 x 25 cm). The 

column was previously equilibrated with Tris-HCl buffer pH 7.2. The fractions were eluted at a flow rate of 20 

ml/ hour with elution buffer (Tris-HCl buffer pH 7.2). The fraction content subjected to positive lipase activity 

was again applied to DEAE-Cellulose matrix column (Bangalore Genei). The column was previously 

equilibrated with 50mM phosphate buffer pH 7.0. The enzyme bound to the column was eluted with a linear 

gradient of 25 mM phosphate buffer containing 0.1-0.5 M NaCl2 at a flow rate of 10 ml/hour. 2ml of each 

fraction was collected and checked for enzyme activity (Yasuhide, 2014). The active fraction was collected and 

characterized for molecular confirmation of lipase enzyme by SDS-PAGE 12% polyacrylamide gel (Gallagher, 

2012). 

Estimation of protein 

Protein content was estimated (as per Lowry et al., 1951) at different stages of purification of the 

culture supernatant to know the concentration of the enzyme using BSA as the standard. 

Effect of pH on lipase 
In order to study the effect of pH on lipase activity, various pH ranges i.e. from pH 6.0-12.0 was made 

by adjusting addition of 0.1 M hydrochloric acid and 0.1 M sodium hydroxide to achieve acidity and alkalinity 

respectively. Then the effect of pH was measured using the standard assay conditions (Behal et al., 2006 and 

Yasuhide et al., 2014).  

Effect of Temperature on lipase 

The stability of lipase was determined at a temperature range from 10-80
0
C at pH 8 using 0.2 M Tris-

HCl buffer (Ghaima et al., 2014). Enzyme stability was performed by incubating lipase at different temperatures 

for 30 min. and then the effect was measured using the standard assay conditions (Ota et al., 2014).  
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Effect of substrate concentration on lipase  

The effect of substrate concentration on lipase activity was carried out according to the method of 

Ghaima et al., (2014). Different substrate concentration range from 0.1-1ml on the activity of lipase was carried 

out. Further maximum and optimum activities of lipase with stability were also observed.  

Effect of incubation time on activity of lipase 

The effect of incubation time interval for optimum and maximum activity of the enzyme was 

conducted according to the method of (Ghaima et al., 2014). The activity was determined between the ranges of 

5-60 minutes at pH 8.0. Phenol red was used as indicator (Behal et al., 2006). 

Determination of molecular weight of lipase by SDS-PAGE 

Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis (SDS-PAGE) of lipase was performed. 

The experiment was conducted using a 12% separating gel and 3% stacking gel under non-reducing conditions. 

Purified protein was concentrated by steam evaporator at temperature 0-4
0
C. After evaporation of the solvent, 

dried concentrated protein was obtained. 50μl protein with Tris HCL buffer was used to run the sample.  The 

standard protein molecular weight marker was run along with the enzyme samples. Electrophoresis was stopped 

when the tracking dye (Bromophenol blue) reached the bottom of the gel. The proteins in the gel were stained 

with Coomassie brilliant blue R-250 and de-stained with a solution containing 5% methanol and 7% acetic acid 

(Laemmli, 1970 and Sean, 2012).  

Plants and extraction of crude drugs 

Nine medicinal plants chosen for the study were based on ethno botanical survey with description of 

their predictable uses and reported bioactivities (Sahib, 2011) and found mentioned in Sanskrit medical text of 

Mādhava cikitsā  (Bhavarlal Dugad, 1976) and in the content statements of marketed hair management products. 

These were Piper longum Linn. Tribulus Terrestris Linn., Withania somnifera Dunal., Hibiscus rosa-sinensis 

Linn., Jasminum officinale Linn., Phyllanthus emblica Linn., Ficus benghalensis Linn., Curcuma longa Linn. 

and Terminalia chebula Gaertn. The crude drug part extract of each plant was made by different solvents 

(Water, Methanol, Ethanol, Hydroalcohol, Ethyl acetate) in Soxhlet extraction procedure (Survase et al., 2013).  

Lipase Inhibitory Assay 

The inhibitory lipase assay activity was conducted with modified procedure of Sharma et al. (2010). A 

control was prepared using the same procedure replacing the plant extract with distilled water. The lipase 

activity was determined qualitatively by observing the change in color from yellow to pink using phenol red as 

indicator. The inhibitory activity was further measured at the absorbance 410 nm (Kim et al., 2005) The results 

were calculated for Lipase inhibitory activity as percent inhibition in the following formula (McCue et al., 2004 

and Kazeem et al., 2013). 

%Inhibition= [Abscontrol−Absextracts /Abscontrol] ×100                 

 

III. Results 
The experiments conducted as per the materials and methods with the objectives kept in mind in this 

piece of research, following results were recorded and expressed in graphs or tables.   

 

Table 1: Estimation of Lipase protein from Malassezia furfur in optimized medium 
Protein concentration of  

Malassezial lipase  

       Crude  After Dialysis Column purified 

   3.14 μg/ml 1.90 μg/ml 0.685 μg/ml 
 

In order to produce sufficient amount of lipolytic enzyme by Malassezia furfur, the optimized media 

defined in the process was found to be most effective.  

The qualitative test conducted using assay method confirmed positive for lipase enzyme produced by 

the organism. Simultaneously, morphological character like precipitation zones around the colony area was also 

observed on the culture media (Fig. 1). 

Further characterization of lipase conducted through protein estimation of the crude extract, dialysis of 

the content, column chromatography fractionation (Table 1) and finally by SDS PAGE in sequence confirmed 

band with control and standard marker shows presence of 32 kDa lipase (Fig. 2).  
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The study to get best or maximum performance of lipolytic enzyme by M. furfur on a range of pH, 

temperature and incubation period, revealed that the optimum pH was 8; the optimum incubation time was 30 

min.; and at temp 40
0
C, the enzyme activity was more over other ranges in a optimum substrate concentration at 

0.6ml for the assay with 20μl of enzyme in 1920 μl of total volume (Graph A-D). 

The inhibitory effect studies on the activity of lipase using extracts of nine mentioned plants 

individually are presented in Fig 3 and Fig 4. The percent inhibition activity was found (Table 2) maximum by 

the extract of Piper longum (Linn.) as 35.32%, followed by Ficus benghalensis (Linn.) aerial roots extract = 

32.18%, and Phyllanthus emblica (Linn.) 26.62% (with minimum standard deviations). 

 

Graph A-D: Effect of pH, temperature, incubation time and    

substrate concentration on lipase activities
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Table 2: Inhibitory effect of different medicinal plants on lipase 

(Msp) of Malassezia furfur

Plants name Family Plant part 
Type of 

solvent

Absorbance 

at 410 nm 

(Mean±SD) 

% Inhibition

Piper longum (Linn.) Piperaceae Fruits Methanol 1.093±0.011 35.32%

Tribulus terrestris

(Linn.)

Zygophyllaceae Fruits Water 1.656±0.057 2.36%

Withania somnifera

(Dunal.) 

Solanaceae Root Hydroalcoholic 1.513±0.011 10.65%

Hibiscus rosa-

sinensis (Linn.)

Malvaceae Flower Ethanol 1.466±0.041 13.60%

Jasminum officinale

(Linn.)

Oleaceae Flower Ethanol 1.500±0.022 11.24%

Phyllanthus emblica

(Linn.)

Euphorbiaceae Fruits Water 1.246±0.046 26.62%

Ficus benghalensis

(Linn.)

Moraceae Aerial root Ethanol 1.146±0.041 32.18%

Curcuma longa

(Linn.)

Zingerberaceae Rhizomes Ethyl acetate 1.680±0.017 0.59%

Terminalia chebula

(Gaertn.) 

Combretaceae Fruits Water 1.680±0.005 0.59%

Fig 3: Lipase enzyme inhibition assay
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Fig 4: Inhibitory effect of plant extracts on lipase

 
IV. Discussion: 

Now a day, hair loss is a major problem with prime age and genetically predisposed individuals. As per 

clinical study and survey, 16% men between 18-29 yrs., 50% females below 50 yrs and 53% men between 40-

49 yrs are most commonly affected with hair disorder problem. Malassezial activity on human scalp is an 

identified cause of hair disorder. Its growth has been medically controlled by use of antifungal chemicals 

prescribed by modern medical practitioners or by herbal products that are explained in the Ayurvedic 

preparations. According to Tsujita (1996), presence of lipolytic enzymes produced by M. furfur was observed by 

the hydrolysis of tween opaque medium and the liberated fatty acids appear as insoluble precipitation zone 

around the inoculated colonies. Malassezial lipase was also produced in-vitro first time. DeAngelis (2007) had 

given the expression of lipase gene LIP1.    

Barret-Bee (1985) correlated the production of phospholipase from Candida albicans with its 

pathogenic nature, signifying that isolates with a high pathogenic prospective. Gabriella (2011) stated that the 
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phospholipase activity of Malassezia sps. take part in the initiation of skin lesions, particularly in case of 

pityriasis versicolor (PV), although phospholipases should be measured as only one of the many factors 

involved in the complex interaction between the yeast and its host leading to the expansion of skin lesions. 

According to Sparber (2017), Malassezia species show lipid-dependency and lipolytic enzymes, such as lipases 

are required for the organism to obtain fatty acids from the surroundings. Malassezia may also have beneficial 

as well as harmful effects for the host. Recently, Li et al. (2017), reported that Malassezia globosa has capability 

to secrete an aspartyl protease (MgSAP1) that could inhibit Staphylococcus aureus biofilm formation. This 

biofilm formation is a virulence attribute of S. aureus. The results of Johansson (2018) present an increased 

understanding of the nature of MalaEx, which seem to be morphological diverse, enriched with certain proteins, 

and have the ability to interact with skin cells. These results give us further clues for understanding more about 

host-microbe interactions in the sensitization.  

As per literature, it has been observed that many medicinal plants are having inhibitory effects on 

lipolytic enzyme activity produced by different fungal species (Muhammad et al., 2013). All the plants studied 

in the project for inhibition assay of lipase are mainly used in hair and skin disorders as part of oils, shampoos, 

conditioners, creams and gels, etc. But first time, the studied nine plants are reported for the inhibitory effects on 

Malassezia furfur’s lipolytic enzyme. Lai et al. (2014) screened lipase inhibitory activity of methanolic extracts 

of different parts of 32 selected medicinal plants in Malaysia against porcine pancreatic lipase and p-nitrophenyl 

butyrate in an in-vitro assay. Among the 32 extracts, 27 crude extracts showed evidence of inhibitory activity 

against porcine pancreatic lipase. Toma et al. (2014) explored the inhibitory activity of the ethanolic extract of 

leaf of Moringa stenopetala on pancreatic lipase using spectrophotometric assay. The plant extract to some 

extent inhibited pancreatic lipase with IC50 value of more than 5 mg/ml. Ekanem et al. (2007) determined the 
inhibition of pancreatic lipase of ethanolic extracts of Aframomum melegueta (seeds) and Spilanthes acmella 

(flower buds) at different concentrations. Kumar et al. (2013) screened lipase inhibitory activity of different 

parts of thirty three medicinal plants from India (n-hexane, dichloromethane, methanol, and ethyl acetate 

extracts) in vitro.  

During the present study, it was found that the optimum pH for lipase activity was 8 but there was no 

activity detected when the reactions were performed at pH 5 - 6. At pH 9 -11, the substrate was unstable. The 

optimum temperature was 40
0
C for lipase action but no activity was detected at temperature below 20

0
C and 

above 50
0
C. The optimum incubation time was 30 min. and the enzyme activity was more over other ranges in 

an optimum substrate concentration at 600 μl for the assay with 20ul of enzyme in 1920 μl of total volume 

(Graph A-D). The percent inhibition activity of select medicinal plants was found (Table 2) maximum by the 

extract of Piper longum (Linn.) in methnol as 35.32%, followed by Ficus benghalensis (Linn.) aerial roots 

extract in ethanol = 32.18%, and Phyllanthus emblica (Linn.) extract in water = 26.62%. Plotkin et al. (1996) 

have reported in the characterization of lipase activity extracted from Malassezia furfur, similar observations 

about the optimum enzyme activity w.r.t. to pH and different cations. They opined that lipase activity of M. 

furfur is dependent on the pH of the environment and it is affected by cations present in the medium. Some 

studies showed inhibitory effects of different medicinal plant extracts on lipase activity and have remarked that 

such plants are potential and convenient sources of anti-obesity agents (Muhammad et al., 2013). Our findings 

of optimum conditions and inhibitory effects of nine medicinal plants on malassezial lipolytic enzymes (Lipase) 

produced from dandruff isolate could be useful in herbal drug designing and formulation of herbal products 

related to hair disorder management.  

 

V. Conclusion 
The results of this study signify the possibility of different medicinal plants to be considered for the 

improvement of herbal formulations against scalp infections caused by M. furfur. With the increasing interest 

for gaining acceptance over synthetic drugs as therapeutic agents, the outcome of this research provides 

scientific justification of traditional uses of these nine plants against lipolytic enzyme of M. furfur.  
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ABSTRACT  

In a study, the scalp scales of infected and healthy persons (age between 18-35 years) were observed to contain 

predominantly the yeast Malassezia. The species were identified as Malassezia furfur (37.93%), Malassezia 

restrictum (22.41%), Malassezia pachydermatis (17.24%), Malassezia globosa (5%) in proportion and rest was 

other forms of fungi. Several classical and modern techniques have been employed by workers to identify different 

Malassezia species and to study its control mechanism. But remarkable success could not be achieved in 

standardizing the processes due to the changing behavior of the organism during culturing and difficulty in revival 

of the species after long term preservation. The present study has established novel ways to make simultaneous 

identification of different Malassezia spp. in culture (10 spp.) and to make easy long-time preservation. Interesting 

observations were also recorded about Malassezia during the study like, it is a part of rare to mild infected scalp 

(50% Malassezia spp. of total microorganisms) but not necessarily in the heavily infected dandruff scales (only 

14.28% Malassezia spp. of total microorganisms). The long-term preservation of Malassezia in selected broth 

coated ceramic beads at –200C was achieved. Similarly, a trial with only water as medium in the vial to store this 

fungus at –200C has also worked out with high percentage of revival after six months. The coordinated 

identification methods and the cost-effective preservation approaches envisaged through this piece of research 

certainly opened new possibilities to study more of Malassezia spp. and its genuine control over scalp and skin.  

 

KEY WORDS 

Malassezia spp., dandruff, tween assimilation, lipophilic yeasts, preservation 

 

INTRODUCTION 

Malassezia, an opportunistic yeast pathogen related to 

the Basidiomycota has been identified with 15 lipophilic 

species by different authors in their studies, when 

isolated from healthy and diseased human and animal 

skin (1). Over 150 years, Malassezia has been of interest 

to medical microbiologists in view of it being a member 

of the human cutaneous microbiota and etiologic agent 

of certain skin diseases (2). In the present-day health 

conscious society, hair loss and hair disorders have 

become great concern to individuals and to the hair 

therapists. Various reasons and conditions are assigned 

to hair problems such as too oily or dry skin conditions 

of the scalp and severe form of dandruff (seborrheic 

dermatitis). These conditions are associated with hair 

loss due to depletion of lipids present in different layers 

of epidermis and dermis resulting weakening of hair 

root (3, 4). Hence, isolation, culture and studies of scalp 

micro-fungal flora are undertaken by researchers that 

include Malassezia. The major difficulty in isolation of 

Malassezia is of its slow growing nature and variation of 

growing period in the culture. Long time preservation 
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(more than a month) and successful revival of its culture 

are other hurdles encountered with this fungal 

pathogen.  

Present era has seen a considerable increase in our 

understanding of the effects of low temperatures and 

freezing of living cells. Many classical methods and 

improved techniques have been applied for enhancing 

the quality of low temperature preservation and revival 

of Malassezia cultures. Hence, it is necessary to do 

research and find novel methods in the preservation, 

storage and revival of Malassezia spp. and add new 

dimensions to the earlier results and understandings. 

Overcoming freezing temperature from -800C to lower 

temperature and alternatively changing the culture 

medium to achieve viable storage for longer time 

duration will be significant. These new techniques 

should also be reliable, cost-effective and simple for 

making future studies easy and developing preventive 

measures to the menace of predominant Malassezia 

species causing dandruff and hair disorders. The present 

research application has attempted to address these 

issues. 

 

MATERIALS AND METHODS 

Study Period and Study Sample: 

A research study was conducted from August 2016 to 

December 2017 as a part of studies related to hair 

disorder cases, prevalently found among youth 

between age group 18 – 35 years. Informed written 

consent was taken from the randomly sampled 

individuals. The samples were categorized from 

suspected 78 cases based on the presence of rare to 

mild, moderate and severely visible scales over the scalp 

(dandruff). 

Collection of Sample: 

The scalp of individuals was visually observed with 

magnifying lens for locating the infection sites. Head 

scrapings were taken from infected scaly sites by using 

sterile cotton swab or by sterile scalpel on sterilized 

butter papers at Dirghayu Ayurveda Chikistyalaya, Latur. 

Numbered and coded sample packets were transported 

to the laboratory and further processing were 

conducted at the Department of Biotechnology, College 

of Computer Science and Information Technology, 

Latur. 

Sample Processing: 

The collected samples were studied for identification of 

the microorganisms in each coded sample using 

different standard methods and the critical 

observations made during the conduct of the study 

were systematically recorded, statistically analyzed and 

left for interpretation in light of allied references.  

Direct Microscopy: 

Skin scrapings, as collected were mounted on 20 % KOH 

for direct microscopic examination for each sample. 

These were assessed by observing morphological 

features of yeast and budding yeast cells or of hyphae, 

etc. under 40X objective lens. Only KOH positive 

samples were cultured (5). 

Culture: 

The evaluated positive samples of the infected scalp/ 

scaly samples were plated over Glucose peptone agar 

(GPA) {2% w/v Glucose, 1% w/v peptone, 1%v/v olive 

oil} and modified Dixon (mDixon) agar (3.6% w/v malt 

extract,1% w/v peptone, 1% w/v desiccated ox-bile, 1% 

v/v Tween–40, 0.2% v/v Glycerol, 0.2% v/v olive oil, 

2.5% w/v agar in distilled water) containing 0.05% 

chloramphenicol and 0.05% cyclo-hexamide for 

isolation of scalp infecting microorganisms (5, 6, 7). The 

inoculated plates were incubated at 32 0C and examined 

on days 3-7 and then at weekly intervals till three weeks 

for any developing colonies. After three weeks of 

incubation, the plates without growth were considered 

negative and discarded. In order to achieve pure 

cultures, each positive sample was further processed. 

Entry of observations in a detailed proforma, clinical 

evaluation and mycological evaluation were performed 

based on macro and microscopic morphology.  

Microscopic and Biochemical Characteristics: 

The morphological identification criteria used to identify 

Malassezia spp. are the cell size, shape, colour, margin, 

elevation, surface, consistency, Gram’s staining and the 
budding pattern (8). The biochemical tests such as 

Catalase reaction, Urease test, splitting of Esculin (TE 

slant) were conducted for identification of Lipid-

dependent species. Tween assimilation method (i.e. 20, 

40, 60, 80 and cremophor), cremophor assimilation (EL 

slant) tests (8, 9), Sugar fermentation and tryptophan 

tests, etc. were used as additional tests to differentiate 

the species.  

Gram Staining: 

The morphology of the yeast cells was studied by 

making Gram stained smears of the isolate on slide and 

being examined under oil immersion (100X) objective 

lens, looking for unipolar budding yeast that are 

described as bottle-shaped organisms (10). 

http://www.ijpbs.com/
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Catalase Reaction: 

Presence of catalase was determined by using a drop of 

hydrogen peroxide (6% solution) and production of gas 

bubbles - considered as a positive reaction (10).   

Urease Test: 

A loop, full of cells from 4-5 days old cultures were 

suspended in urea broth / urea agar slant and incubated 

at 370C. The reaction was read after 1-4 hrs of 

incubation and if found doubtful then after 24 hrs. The 

urease test with a bright pink to violet color considered 

positive and yellow colour development considered 

negative results (9). 

Splitting of Esculin (ß-glucosidase): 

The inoculating needle with fresh Malassezia yeast was 

deeply inoculated in the tube containing esculin agar (Hi 

Media, India) and tubes were incubated for 5 days at 

320C. The splitting of esculin is indicated by darkening 

(black) of the medium. The ß- glucosidase activity of 

different Malassezia species was assayed by this test 

(11). 

Tween Assimilation Test: 

For each isolate, the ability of the organism to utilize 

individual Tween was examined by the procedure: Yeast 

suspension was prepared in 3 ml distilled water and 

sterile Glucose peptone agar 18 ml, supplemented with 

0.05% Chloramphenicol and Cyclohexamide was melted 

and allowed to cool to approximately 500C. This mixed 

suspension and GPA agar were poured into plate. After 

solidification, five holes were made in the agar base by 

means of a 2 mm diameter punch and the holes were 

filled with 10 ul of Tween 20, 40, 60, 80 and cremophor 

respectively. The plates were incubated at 350C for a 

week. Utilization of tween was assessed by the degree 

of growth of the lipophilic yeasts around individual wells 

(11, 12). 

Assimilation of Cremophor (EL slant): 

Cremophor EL which can indicate assimilation of castor 

oil was composed of 6.5g of SDA and 1 ml of cremophor 

EL. This EL slants were used to determine the ability of 

the organism to utilize polyethoxylated castor oil. 

Observations were noted about appearance of colonies. 

(12). 

Sugar Fermentation: 

Sugar fermentation tests for positive / negative results 

were performed according to the procedure described 

by Gordon 1979 (13, 14). 

Tryptophan Test:  

The modified Dixon medium (mDixon) was prepared by 

replacing peptone with 0.6 % filtered sterilized L-

tryptophan. Other ingredients remained constant in the 

medium. Culture plates were incubated at 32ºC.All 

isolates were evaluated macroscopically after 1–7 days 

for specific pigment induction (15). 

Identification based on Molecular characterization:  

The molecular analysis by DNA sequencing of the 

cultured organisms were conducted at Aavanira Biotech 

(P) Ltd. Pune, and at National Chemical Laboratory, 

Pune to confirm the organisms’ identifications.  
Preservation:  

Six different preservation methods for the culture with 

some variables were studied like; freezing at −20°C a) in 
mDixon broth, b) plain glucose peptone broth (GPB), c) 

glucose peptone broth containing olive oil, d) mDixon 

and GPB coated on ceramic beads, e) in sterile water 

and f) emmons medium storage under refrigeration and 

at room temperature. Every month, viability of stored 

isolates was tested using solid media in triplicate sets.  

 

RESULTS: 

The data and results obtained from the present study of 

scalp contents of healthy and affected individuals as 

said and described with processes above are 

represented here under in Tables and Figures. 

 

Table 1: Microscopic Examination of Scalp scraping with KOH (n=103) 

Type of Organisms % Total of KOH Test % Total Gram Staining Test 

Fungal cell and hyphae 24.57 24.57 

Only Yeast cells 74 74 

 

Table 2: % of Malassezia species from KOH positive test (of total 78 cases) 

Culture on  

mDixon agar 

Malassezia – Positive Malassezia – Negative (but positive for other microorganisms) 

74.35 25.64 
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Table 3: Morphological characteristics of Malassezia species isolates 

 

 

 

 

Sample Code Size Shape Colour Margin Elevation Surface Texture Consistency Emulsi-fiability Budding Identi-fication 

1, 4, 10, 16, 22, 23, 

27, 28, 29, 34, 40, 

44, 48, 51, 53, 56, 

60, 64, 67, 71, 74, 

78 

3mm Globose Creamish Entire Convex Smooth Soft Friable Emulsifiable Monopolar Malassezia furfur 

3, 9, 43, 46, 47, 49, 

50, 55, 58, 61, 65, 

73, 77 

2mm Globose Creamish Lobate Raised Smooth Dull Brittle Emulsifiable Monopolar Malasseziarestrictum 

5, 19, 20, 24, 36, 42, 

54, 59, 69, 76 
5mm Cylindrical Creamish Entire Convex Smooth Shiny Butyrious to brittle Emulsifiable Monopolar 

Malassezia 

pachydermatis 

6, 21, 26, 45 4mm Cylindrical Pale yellow Entire Flat Rough Shiny to dull Butyrious Non emulsifiable Monopolar 
Malassezia 

dermatis 

7, 11, 66 3mm Cerebriform Whitish Wrinkled Raised Rough Shiny Brittle Emulsifiable Monopolar 
Malassezia 

globosa 

15, 72 5mm Globose Pale Cream Folded Elevation at center Smooth Shiny Butyrious Emulsifiable Monopolar 
Malassezia 

sympodialis 

12 2mm Cylindrical Yellowish crm Undulate Flat Rough Dull Butyrious Less emulsifiable Monopolar 
Malassezia 

japonicum 

2 3mm Ellipsoidal Pale yellow Folded Raised Rough Dull Butyrious  Less emusifiable Monopolar 
Malassezia 

sloffiae 

13 2mm Cylindrical Whitish Folded Slightly Lobate Smooth Shiny Brittle Emulsifiable Monopolar 
Malassezia 

obstula 

8 3mm Cylindrical Pale yellow Entire Slightly Lobate Smooth Shiny Butyrious Emulsifiable Monopolar 
Malassezia 

equina 
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Table 4: Biochemical characteristics of cultured organisms from infected scalp and their identification 

 Sample Code 

Confirmatory Tests Tween assimilation 

Growth 

on 

mDA 

 Growth on  Incubation  Identification 

Cata 

Lase 
Urease 

B-gluco 

sidase 
20 40 60 80 

Cremo 

EL 
At 370C 

 

At 

400C 

GPA EL Slant TE Slant 
 On mDA 

  At 320C 
  

1, 4, 10, 16, 22, 23, 

27, 28, 29, 34, 40, 

44, 48, 51, 53, 56, 

60, 64, 67, 71, 74, 

78 

+ + + + + + + + + + + Growth Growth Black zone 7 days Malassezia furfur 

3, 9, 43, 46, 47, 49, 

50, 55, 58, 61, 65, 

73, 77 

- - - - w w - - - 

 

 

 

 - 

+ No growth No growth 7 days 
Malassezia 

restrictum 

5, 19, 20, 24, 36, 

42, 54, 59, 69, 76 
- + - - - + + - + 

 

 

+ 

+ Growth Growth Black zone 7 days 
Malassezia 

pachydermatis 

6, 21, 26, 45 - - - + + + W - + - + No growth No growth 7 days 
Malassezia 

dermatis 

7, 11, 66 + - - w - - - - - - - No growth No growth 7 days 
Malassezia 

globosa 

15, 72 + + + + + + + - + - + No growth Growth Black zone 7 days 
Malassezia 

sympodialis 

42 + + + w w + + W + - + Growth Growth Black zone 7 days 
Malassezia 

japonicum 

2 + - - + + + W - - - + No growth 
Growth 

 No color change 
7 days 

Malassezia 

slooffiae 

13 + - -  - - - - + - - No growth No growth Black  12 days  
Malassezia 

obstula 

8 + - - w + + + - + - + No growth No growth 12 days 
Malassezia 

equina 

(+) = Positive, (-) = Negative, mDA, = modified Dixon Agar, w =weak, EL = Cremophor EL 
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Table 5: Sugar fermentation characteristics of Malassezia species isolates 

Name of Organisms Fructose Dextrose Xylose Maltose Mannitol Rhamnose Raffinose 

Malassezia furfur _ + + + _ _ _ 

Malassezia restrictum + _ _ + + _ _ 

Malassezia pachydermatis _ _ _ _ _ _ _ 

Malassezia dermatis _ _ _ _ _ _ _ 

Malassezia globosa _ + _ + + _ _ 

Malassezia sympodialis _ _ _ _ _ _ _ 

Malassezia japonicum _ _ _ _ _ _ _ 

Malassezia slooffiae _ _ _ _ _ _ _ 

Malassezia obstula _ _ _ _ _ _ _ 

Malassezia equine _ _ _ _ _ _ _ 

 

 

 

Fig. 1: Frequency of scalp infected individuals                   Fig. 2: Distribution of individuals on 

based on severity                                                                   the basis of age and gender 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: Colony morphology of Malassezia                         Fig. 4: Biochemical tests of spp. grown on mdixon agar at   

                                                                                                   320c Malassezia species 
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Fig. 5: Distribution of incubation days on                                                      Fig. 6: Percent distribution of  

                                                                                                                      mDA and GPA with olive oil 

                                                                                                                       isolates of Malassezia species 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.7: Result confirmation after six months 

 

 

One hundred and three individuals were enrolled for 

scalp content study in this piece of research. Figure 1 

shows suspected cases with increasing severity and 

were classified under rare, mild, moderate and severe 

categories. Distribution of individuals also done on the 

basis of age and gender. There was no significant 

difference as 30 male and 28 females were found to be 

infected with this opportunistic pathogen. The infection 

stage was high at the age group 21–23 and 24–26 

(Figure 2). Based on the presence of both hyphae and 

spores as found under direct microscopic examination 

of scalp scraping with 20 % KOH and Gram staining, 

Malassezia species were isolated in 74.35 % of total 

cases and 25.64 % was negative for Malassezia spp. but 

positive for other fungal species when cultured on 

mDixon agar (Table 1 and 2).  

The study identified ten different species of Malassezia 

on the basis of morphological characteristics and 

biochemical tests (Table 3 & 4 and Figure 3 & 4). The size 

of the colonies was found in the range of 2–5 mm. Most 

of the colonies were emulsifiable and having monopolar 

budding and other distinct features of Malassezia 

species as reported by others (Table 4). Sugar 

fermentation tests for the identified and cultured 

species of Malessezia as per Table 5 showed that M. 

furfur is positive to dextrose, xylose and maltose. M. 

restrictum is positive to fructose, maltose and mannitol 

and M. globosa to dextrose, maltose and mannitol. Rest 

all species have negative response to fermentation of 

Fig.8: Sugar fermentation, Tween assimilation and 

preservation at -20C 
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sugars. Further biochemical characterization and 

identification were done by using enzymatic tests, 

tween assimilation, TE, EL slant, growth patterns at 

various temperature condition on mDA and GPA (at 

320C, 370C and 400C). Only Malassezia furfur and 

Malassezia pachydermatis showed their growth at 400C, 

while other species did not grow (Table 3). For 

confirmation of the identification, molecular 

identification study was done based on ITS region. A 

decreasing distribution percent of Malassezia species 

was found among 58 isolates viz.Malassezia furfur (38 

%), Malassezia restrictum (22 %), Malassezia 

pachydermatis (17 %), Malassezia globosa (5 %), 

Malassezia sympodialis (3 %), Malassezia japonicum, 

Malassezia sloffiae, Malassezia obstula and Malassezia 

equina (2 % each) from infected scalp (Figure 6). The 

cultures were confirmed for Malassezia yeast fungus 

from molecular analysis by the research laboratories of 

Pune too. 

Malassezia species shows low viability when preserved 

in culture for long time storage.  In the present attempt, 

freezing the culture at -200C was found as a suitable 

method for the long-term storage of M. furfur. Also, all 

prominent species like M. restrictum and M. 

pachydermatis along with M. dermatis, M. japonicum, 

M. globosa and M. equina survived when the cultures 

were stored at -200C on ceramic beads inoculated with 

mDixon optimized broth and water. Some changes in 

characteristic growth were observed when glucose 

peptone broth (GPB) containing olive oil and plane GPB 

were used in the medium. Interestingly, only M. furfur 

was preserved in all described preservation medium 

and other species survived with changing their 

properties in GPB broth when analysed by using Tween 

assimilation method (Figure 7).  M. furfur was stored at 

-200C and retained its viability after six months storage 

on beads coated with mDixon broth. It was also stored 

two months successfully with GPB containing olive oil. 

In sterile water, the culture also survived after six 

months. However, the culture did not revive in GPB 

media after two months. Malassezia pachydermatis 

remained active in sterile water too. But M. 

pachydermatis as per biochemical studies showed 

tween assimilation negative around the well containing 

Tween 20 and 40 before and after two months 

preservation at -200C. At Tween 80 and cremophor 

wells, weak assimilation around the wells observed. This 

indicates possibility of mutational changes in presence 

of GPB containing olive oil making survival possible. In 

case of M. equina, -200C preservation with GPB coated 

beads and repeated thawing of same vial showed 

observable changes (Figure 7). 

 

DISCUSSION: 

Malassezia yeasts are lipophilic under basidiomycetes 

fungi and have been known to medical microbiology for 

its association with human skin and scalp up to 75- 98 % 

of healthy individuals (16).  Recently, different 

Malassezia species have been considered as etiological 

agents of seborrheic, atomic dermatitis and dandruff. Its 

distribution and frequency are variable and depend on 

different climatic, occupational and socio-economic 

conditions (12). Seborrhoeic dermatitis and dandruff 

(SD/D) are perhaps the most common diseases 

associated with Malassezia species, with SD occurring in 

1–3% and dandruff in greater than 50% of the general 

population (17,18). Malassezia species are identified 

and categorized as per the morphological, biochemical 

and molecular characterization. The present study was 

carried out to identify Malassezia species from scalp 

infected individuals suffering from hair disorders. The 

infection status was classified under rare to mild, 

moderate and severe categories. Malassezia furfur, M. 

sympodialis, and M. slooffiae are physiologically very 

similar, and uncertainty remained regarding correct 

identification of these species on the basis of tests for 

utilization of tween compounds in the simple media (7). 

Recently, Mayser et al. (6) have reported the use of 

additional tests, such as cremophor EL assimilation.  

Characterization of ß-glucosidase activity has also been 

considered to resolve this uncertainty (19). In our study, 

out of the 78 scalp infected individuals that were 

inoculated, 74 % yielded of Malassezia in culture. 

Amongst these, the most prominently isolated species 

were Malassezia furfur (37.93 %), Malassezia restrictum 

(22.41%), Malassezia pachydermatis (17.24%), 

Malassezia dermatis (7%), Malassezia globosa (5%), 

Malassezia sympodialis (3%), Malassezia japonicum 

(2%), and M. sloffiae (2%). Tween assimilation allows 

differentiation of different Malassezia species. Tween 

assimilation pattern and esculin agar test results show 

different observations in comparison to earlier works of 

others (18) but in case of M.furfur, M. globosa, M. 

obstula and M. equina species, our observations with 

these tests showed only variable percent than earlier 

reports. 

http://www.ijpbs.com/
http://www.ijpbsonline.com/
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The low viability of Malassezia cultures is one of the 

main difficulties in continuing regular study on this 

genus. Yeast cultures are best maintained on a medium 

which contains glucose as the only source of carbon. 

Glucose in the medium reduces the risk of change in 

growth and fermentation patterns during storage and is 

to avoid mutational changes (14, 20). However, it has 

also been noted that many basidiomycetes yeasts do 

not survive well during prolonged storage on a glucose-

peptone medium, although they grow well on mDixon 

(21). Four different preservation methods for a few 

Malassezia species with some variable inclusions have 

been reported earlier; like- freezing at -800C, freeze 

drying and storage at room temperature, preservation 

at -800C in distilled water and use of different culture 

media with storing at 40C (22,23). In present study, 

storage of the freeze-dried cultures at room 

temperature was found as an unsuitable method for 

preservation of Malassezia spp. According to present 

findings, overcoming freezing temperature from -800C 

to -200C by using selective broth coated ceramic beads 

and alternatively keeping only water as medium to 

achieve viable storage for longer time duration are 

significantly important immediately after the first 

isolation in order to avoid the loss of isolates.  

 

CONCLUSIONS: 

The significant new dimensional features observed from 

the present study, which could be of very useful for 

future research endeavours and drug management are 

concluded in the followings:  

▪ Malassezia was not found as a constituent of 

heavily infected dandruff individuals but found 

even in very less dandruff contents of individuals 

showing peculiarities of Malassezia yeast. 

▪ Most of the Malassezia species other than M. 

furfur, M. restrictum and M. globosa are negative 

to various sugar fermentations indicating species 

diversity in their mode of action. 

▪ Preservation with mDixon coated ceramic beads at 

-200C for more than six months showed successful 

revival of Malassezia culture.  

▪ mDixon media coated beads used for the cultures 

if kept at normal refrigeration, no retrieval of the 

species is possible.  

▪ Preservation with ceramic beads coated for GPB 

containing Olive oil and stored at -200C for two 

month showed successful retrieval too. 

▪ Plain distilled water preservation of Malassezia 

colonies at -200C further enhanced the possibilities 

of its easy retrieval and low-cost preservation. 

▪ However, the above preservation trials and 

findings were most successful with Malassezia 

furfur species. 
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Abstract Functional group(s) associated with phytochemical compounds are primarily understood from FTIR spectroscopy. The 

presence of functional groups in medicinally used plant part extracts of Hibiscus rosa–sinensis L. revealed 8 number of 
peak values for water extract; 17 numbers for Ethanol extract; 16 numbers for Methanol and 13 numbers for Petroleum 
ether extracts respectively. The FT-IR study further indicates the presence of phosphorous and sulphur functions 
associated with flower and leaf extracts in hot Ethanol and Methanol. Use of Japā / Javākusum (Hibiscus rosa–sinensis) 

is found in Sanskrit medical text of Mādhava Cikitsā for treatment to hair disorders. The present study highlights the use 
and efficacy of Hibiscus in Sanskrit medical texts due to the presence of such functional groups and functions. The nature 
of therapeutic action of Hibiscus as understood from its chemical properties could be a novel approach in developing 
safer and cost effective Ayurvedic products to deal with hair disorders. 
Key Words: FTIR, Javākusum, phytochemical, Hibiscus rosa-sinensis, Mādhava Cikitsā. 
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INTRODUCTION 
According to Australian Hibiscus Society Inc., Hibiscus 

rosa – sinensis was named in 1753 by Carl Linnaeus in 

his Species Plantarum
1
. Hibiscus species have a number 

of variants in flower colour ranging from white to yellow; 

orange to scarlet and pink shades and also in shape of 

flower in both single and double forms with other 

compatible species
2
. Dark red colour flowers (China rose) 

also known as blackening plant has been used for 

blackening of hair as well as in the tropics to polish the 

shoes
3
. The herbs and plant extracts have been used for 

the treatment and management of diseases or health 

disorders in medical practices from ancient period
4
. 

Mādhava Cikitsā, an important Sanskrit Medical treatise 

(but still not widely studied) of India in its text quoted the 

name of Javākusum (or Japā) that botanically identified 

as Hibiscus rosa–sinensis L. only time in one shloka 

under Kshudraroga cikitsā explaining its use along with 

other plants for treatment of hair disorders, especially for 

premature hair graying and hair loss resulting into 

baldness. But interestingly, all market products today for 

hair management use Hibiscus as one constituent in their 

respective preparations. Hence, it became a point for 

investigation and to know more of the phytochemicals of 

Hibiscus for rationalizing its use. Egwaikhide (2007)
3
 in 

his study highlighted FTIR analysis of different medicinal 

plant extracts and confirmed the presence of amide, 

alcohols, phenols, alkanes, carboxylic acid, esters, ethers, 

amines, aldehydes and aromatic compounds, etc. with 

major peaks. FTIR findings have played a very important 

role in pharmaceutical preparations in recent years
5,6

. 

FTIR has also been used as a valuable tool for 

differentiating, classifying and selecting closely related 

microbial strains, plant species and other organisms
7,8

. 
World Health Organization (WHO) described plant as a 

unit with one or more organs, which contain substances 

that can be used for therapeutic purposes or which are 

precursors for the synthesis of useful drugs
9
. These 

substances are extracted from plant parts in different 

solvent systems as phytochemicals and further analysis of 
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these using modern tools and techniques reveal the 

functional groups and functions associated with the 

compounds for understanding the medicinal or 

therapeutic properties of the compounds and the plants. 

The present study is therefore aimed at identifying the 

functional groups and phytoconstituents in different 

solvent extracts of flower and leaf parts of Hibiscus rosa 

–sinensis by FTIR spectroscopic analysis that could 

logically enable its applied aspect in present day herbal 

requirements.  
 

MATERIALS AND METHODS 
Plant materials: Healthy flowers and leaves of Hibiscus 

rosa–sinensis were collected between June 2017 to Nov 

2017 from local gardens at Latur. Healthy plant materials 

were washed under running tap water to remove the dust 

and other external pollutants. The plant materials were 

then kept in shade for around 15-20 days for drying. The 

dried flowers and leaves were grinded to fine powder in a 

mixer individually and the powder was stored in clean dry 

bottles separately. 
Preparation of plant extract: Soxhlet extraction: 
Soxhlet extraction of 20 g plant powder material was 

done in 150 ml volume using different solvents like 

ethanol, methanol and petroleum ether individually. 

Extraction cycles were continued till complete recovery 

of all the dissolved plant material. The extracts were then 

concentrated in petridishes at room temperature and 

stored in a refrigerator in air tight bottles for further 

analysis
10

. Preparation of Soxhlet extracts was done for 

flowers and of leaves. 
Fourier Transform Infrared Spectrophotometer 
(FTIR): Concentrated herbal extracts of flower and leaf 

of Hibiscus rosa-sinensis were used for FTIR analysis in 

Parkin Elmer. model no L1600401 Spectrum Two DTGS 

Serial Number 107435, UK with a scan range from 400 to 

4000cm
-1 

as per instrument manual.
 
 

 

RESULT AND DISCUSSION 
The FTIR spectra for flower and leaf extracts prepared in 

different solvents of Hibiscus rosa-sinensis are 

represented in figure 1 to 8. The data in the table 1 and 2 

show peak values present in the flower and leaf extracts 

as obtained by FTIR analysis and the probable functional 

groups, used to predict the chemical and biological 

activities of biomolecules. Following descriptions are 

FTIR results that could be interpreted for effective use of 

the plant products.  
FTIR studies: Water extracts of flower and leaf 
(WEFL): Water extract of Hibiscus Flower (WFE) 

exhibited the characteristic bands at 3307.11cm
-1

 

indicating the presence of alcohol and phenol (O-H) 

groups, and at 1635.90 cm
-1 

for carbonyl (C=O) group. 

Interestingly, observation of leaf extract in water (WEL) 

showed bands at 3368.71cm
-1 

indicating the presence of 

amines (N-H) group, at 2926.85 cm
-1 

for (C-H) stretching, 

at 1626.43 cm
-1

, at 1400.05 cm
-1

 for aldehyde (C-CHO) 

group, at 1053.78 cm
-1

 for sulfoxide (S=O) group and at 

597.32 cm
-1

 (Unknown) group. 

Ethanol extracts of flower and leaf (EEFL): Ethanol 

extract of Hibiscus flower (EFE) exhibited the 

characteristic bands at 3306.99 cm
-1

 indicating the 

presence of amines (N-H) group, at 2982.08 cm
-1

 

presence of alkane (C-H) group, at 1639.23 cm
-1 

for 

carbonyl (C=O) group, at 1385.20 cm
-1

 of tert-Butyl CH3 

group, and peak band at 877.03 cm
-1

 indicating sulfur 

function as ester (S-OR) group. The ethanol extract of 

leaf showed bands at 2975.20 cm
-1 

indicating the presence 

of aromatic C-H stretching, at 1087.56 cm
-1 

with (C-O-C) 

stretching group, at 2926.85 cm
-1 

for (C-H) stretching, at 

1626.43 cm
-1

, at 1400.05 cm
-1

 aldehyde (C-CHO) group, 

at 1044.77 cm
-1

 (C-O) valence vibration polysaccharide, 

and sulfur functions (S-S) disulfide groups at peak value 

534.65 cm
-1

 and 512.65 cm
-1 

respectively. 

Methanol extracts of flower and leaf (MEFL): 

Methanol extract of Hibiscus flower (MFE) exhibited the 

characteristic bands at 3339.31 cm
-1

 indicating the 

presence of amines (N-H) group as well as band at 533.63 

cm
-1

 indicating presence of sulfur functions disulfide (S-

S) groups. Methanol extract of leaf bands were observed 

at peak value 3338.93 cm
-1

 showing presence of amines 

(N-H) group, at 1684.74 cm
-1 

indicating alkene (C=C) 

group, and function of phosphine at peak value 1080. 90 

cm
-1 

with (PH3) bending. 

Petroleum ether extracts of flower and leaf (PEEFL): 
Petroleum ether extract of Hibiscus flower (PEFE) 

exhibited the characteristic bands at at 1335.73 cm
-1

 

indicating the presence of nitro compounds (N=O) group, 

at 1001.46 cm
-1 

ethers (R-O-R) group and at 764.31 cm
-1

 

presence of alkenes (C-H) group. The petroleum extract 

of leaf had peak value at 2881.19 cm
-1 

indicating the 

presence of alkane (C-H) group, oxidised nitrogen 

functions (N=O) at peak value 1525.29 cm
-1 

and at 

1334.72 cm
-1

, for amines (C-N) group at 1002 cm
-1

 and at 

764.89 cm
-1

 presence of esters (S-OR) group.  

As per study of Muruganantham (2009)
11 

FTIR spectral 

analysis of medicinal plant parts like leaf, stem and roots 

of Eclipta alba Hassk and Eclipta prostrate Linn. 

reported the presence of carboxylic acids, amines, 

amides, sulphur derivatives. As per the investigation of 

Yamunadevi (2012)
12

 the FTIR analysis results of A. 

lanata stem validated the presence of amide, alcohols, 

phenols, amines, alkanes, ketones, primary amines, nitro 

compounds, alcohols, carboxylic acids, esters, ethers, 

alkyl halides and aliphatic amines. 
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Table 1: FTIR spectral peak values and functional groups obtained for flower extract of Hibiscus rosa–sinensis 

Sr. 

No. 

Peaks 

value in 

WEF 

Type of 

functional 

group 

Peaks 

value in 

EEF 

Type of 

functional 

group 

Peaks 

value in 

MEF 

Type of 

functional 

group 

Peaks 

value in 

PEEF 

Type of 

functional 

group 

1 3307.11 O-H 3306.99 N-H 3339.31 N-H 2024.39 Unknown 

2 1635.90 C=O 2982.08 C-H 604.94 R-X 1526.82 -C—C- 

3   1639.23 C=O 592.71 Unknown 1403.14 -NO2 

4   1385.20 CH3 570.05 Unknown 1335.73 -NO2 

5   1085.52 C-N 559.26 Unknown 1001.46 Unknown 

6   1044.34 C-N 548.04 CH3 764.31 Unknown 

7   877.03 S-OR 533.63 S-S   

8     524.01 Unknown   

9     477.10 C6H12   

10     453.61 Unknown   

WEF- water extract of flower; EEF-ethanol extract of flower; MEF- methanol extract of flower; PEEF- petroleum ether extract of flower 

 

Table 2: FT-IR spectral peak values and functional groups obtained for leaf extract of Hibiscus rosa–sinensis 

Sr. 

No. 

Peaks 

value in 

WEL 

Type of 

functional 

group 

Peaks 

value in 

EEL 

Type of 

functional 

group 

Peaks 

value in 

MEL 

Type of 

functional 

group 

Peaks 

value in 

PEEL 

Type of 

functional 

group 

1 3368.71 O-H 2975.20 C-H 3338.93 N-H 2881.19 C-H 

2 2926.85 C-H 1087.56 C-O-C 2020.41 Unknown 2024.41 Unknown 

3 1626.43 C=C 1044.77 C-O 1634.74 C=C 1525.29 N=O 

4 1400.05 C-CHO 879.20 S-OR 1080.90 PH3 1402.96 S=O 

5 1053.78 S=O 594.23 Unknown 550.05 Unknown 1334.72 N=O 

6 597.32  567.84 Unknown 463.95 Unknown 1002.42 C-N 

7   534.65 S-S   764.89 S-OR 

8   512.65 S-S     

9   479.02 Unknown     

10   457.70 Unknown     

WEL- water extract of leaf; EEL-ethanol extract of leaf; MEL- methanol extract of leaf; PEEL- petroleum ether extract of leaf
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Figure 3:       Figure 4: 

 

 

 
Figure 5:       Figure 6: 
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Figure 7:       Figure 8: 

 
Figure 1: FTIR spectrum of WEF of Hibiscus; Figure 2: FTIR spectrum of WEL of Hibiscus; Figure 3: FTIR spectrum of EEF of Hibiscus; 

Figure 4: FTIR spectrum of EEL of Hibiscus; Figure 5: FTIR spectrum of MEF of Hibiscus; Figure 6: FTIR spectrum of MEL of Hibiscus;  

Figure 7: FTIR spectrum of PEEF of Hibiscus; Figure 8: FTIR spectrum of PEEL of Hibiscus 

 

This present FTIR study revealed 17 different functional 

groups including two important functions like phosphine 

and sulphur derivatives being associated with Hibiscus 

flower and leaf parts, out of which many are known for 

their molecular characteristics and therapeutic actions.  

The reduction of disulfide bonds helping to maintain the 

molecular weight of keratin and increasing the efficiency 

of dissolution of the phyto compounds are mainly 

monitored by phosphine group (Buultjens et al 1990)
13

. 

Presence of phosphine in Hibiscus therefore relates the 

importance of its leaf as a constituent in the hair oils and 

hair treatments. Further, the hot methanolic extract of 

flower and ethanolic extract of leaf contained more 

possible functional groups than other solvent extracts. 

Functional groups like amines act as conditioners and 

antioxidants. Cationic molecules provide stability due to 

their attraction to negatively charged damaged hair 

surfaces and improve the shine and colour of the hair 

reducing static electricity. (Bhushan and chen, 2006)
14

. 

Similarly fatty alcohol helps in easy spreading of hair 

products when applied on dry hairs to make it soft, greasy 

oily and smooth (La Torre et.al, 2006)
15

. The functional 

additives control the viscosity, enhance colour, scent and 

act as medically active ingredient that help in hair 

disorder treatment and management. Thus, FTIR data 

collected could be supportive for process development 

and formulation of safe and effective hair products from 

Hibiscus in future. 
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Abstract- The dorsal hand-vein pattern is one of the human 

biometric signatures that can be used for personal 

verification. The first task of a verification process using 

hand-vein patterns is extracting the pattern from an infrared 

hand vein image. But before extracting the vein pattern we 

have to get the Region of interest. In hand vein imaging, 

region of interest (ROI) refers to the portion of an image that 

contains the most important and useful information. Therefore 

next step is to emphasis on extracting ROI for effectively 

performing following steps of the  vein enhancement system. 

In general, the propose ROI extraction method involves Hand 

region segmentation, Boundary tracing, Reference point 

determination, features point selection, Established ROI 

coordinates and ROI extraction. 

 

Keywords- Biometrics, Dorsal hand Vein, ROI, Image 

Enhancement, ROI techniques 

 

I. INTRODUCTION 

 

 Biometric recognition systems are very popular now 

a days because they contain properties like universality, 

uniqueness, stability and strong immunity to forgery. 

Meanwhile the hand veins lie below the skin and are, mostly 

not visible to open eye, they provide a strong resistance 

against counterfeit. The complex vascular pattern present 

inside the hand allows the computation of a good set of 

features that can be used for personal identification. After 

acquiring the hand vein images, we first need to extract  

region of interest (ROI) images from the original images. In 

2001, Han et al. proposed a method that localized the ROI by 

using the feature points of the hand which were the pits 

between two fingers [1]. Li et al. proposed a hand boundary-

based ROI localization method [2]. In 2003, Kumar et al. 

proposed an ellipse fitting-based method to extract the ROI 

[3]. Han proposed a method to extract ROI by calculating the 

centroid of the hand in2007 [4]. However, these methods need 

very clear and high-quality hand vein images. So they can 

work well only for high resolution images. For low resolution 

hand vein images, the existing methods cannot completely 

well extract the ROI images. 

 

In this paper, a ROI extraction algorithm and vein 

pattern imaging method are proposed. We use this system and 

algorithm for hand vein pattern imaging and ROI extraction, 

and use the obtained ROI images for hand vein recognition. 

To fix the position of the ROI of vein images firstly needs to 

build a coordinate system which uses low and right borders of  

the hand as the x axis and y-axis respectively. The proposed 

algorithm shows excellent performance in extracting the ROI 

of the hand vein images with low resolution. We used the 

acquired images to build a hand vein database. This database 

and another hand vein database are used to test our ROI 

extraction algorithm. Our tentative results show that from 

different hand vein images we extracted the ROI images 

successfully. We also use the extracted ROI images for hand 

vein recognition and the experiments demonstrated the 

effectiveness of the proposed system and algorithm and our 

method can achieve satisfactory performance on hand vein 

pattern imaging, ROI extraction. 

 

The rest of this paper is organized as follows. Section 

II and III introduces the hand vein ROI extraction algorithm in 

detail. Section IV describes hand vein pattern imaging. 

Experimental Result is shown in Section V. Section VI offers 

our conclusion. 

 

II. HAND VEIN ROI EXTRACTION ALGORITHM 

 

1) Smooth the original images by using the Gaussian low-

pass filter. In the experiments, we use the Gaussian low-

pass filter with the size of 3×3 and sigma =1.5. 

2) Binarize the smoothed images. In the experiments, the 

binarization threshold is set to 0.75. 

3) Detect the edges of the binary images by using the canny 

operator. 

4) Thin the edge images. 

5) To extract the ROI, four coordinates have to be 

determined. The first coordinate, P1 is established at the 

middle point between the second finger-web and the first 

additional feature point. Next, P2 is located at the middle 

point between fourth finger-web and the second 

additional point. 
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6) The extraction of ROI begins by cropping to obtain the 

loose areas as indicated by yellow lines, our algorithm 

determines the ROI with the size of 60x60 pixels.  

7) Generate the ROI images in accordance with the size and 

position of the ROI determined by Step (6). 

 

III. HAND VEIN ROI EXTRACTION 

 

The important and useful information from the part 

of an image that is called as ROI from hand vein imaging. 

Therefore emphasis is on extracting ROI for effectively 

perform following steps of the vein enhancement system. 

 

In general, the propose ROI extraction method 

involves six steps. The details of each step are described in the 

following sub-sections. 

 

A. Hand Region Segmentation 

 

The ROI extraction begins with finding the optimal 

grey- level threshold values, in an image histogram using 

Otsu’s thresholding [5]. The hand region and the background 

are the two main parts that is segmented by the threshold 

value. The hand region and the background are the two main 

parts that is segmented by the threshold value. Once the 

optimal threshold value is obtained, the two optimal parts can 

be identified and separated. 

 

B. Boundary Tracing 

 

We have used Boundary tracing algorithm to separate 

the hand region (i.e. nonzero pixel area) from the background 

(zero pixel area) to extract hand contour from binary image. 

 

C. Reference Point Determination 

 

After a  hand  contour  is  obtained,  the  next  stage  

is calculation of Euclidean distance to measure the distance 

between BPV from its reference point. The border pixel vector 

(BPV) means all visited pixel points on the contour.Before the 

Euclidean distance can be computed, a reference point must 

can be selected. The reference point is the intersection line 

formed bythe mid-point of hand wrist and bottom margin of a 

hand image. 

 

D. Features Point Selection 

 

After calculation of the Euclidean distance between 

BPV and reference point, distance distribution diagrams are 

constructed to select feature points. The pattern of distribution 

diagram is rather similar to the geometric shape of a hand 

where the local maxima represent the finger-tips and local 

minima represent the finger -webs. As a result, a total of five 

local maxima (indicated by red points in Fig. 1(a)) and four 

local minima (indicated in green points in Fig. 1(b)), are 

selected as feature points. 

 

In order to establish a larger size of ROI, two 

additional points are proposed, indicated in yellow points in 

Fig. 1(c). The first additional point is determined based on the 

mirror image distance between the second finger-web and 

second finger-tip. The second additional point is determined 

based on the mirror image distance of the fourth finger-web 

and the fifth finger-tip. 

 

 
(a) 

 
(b) 

 
(c) 

Fig. 1 Features points (a) local maxima (b) local minima and 

(c) additional points 

 

E. Established ROI Coordinates 

 

To extract the ROI, four coordinates have to be 

determined as illustrated in Fig. 2(a). The first coordinate, P1 

is established at the middle point between the second finger-

web and the first additional feature point. Next, P2 is located 
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at the middle point between fourth finger-web and the second 

additional point. Then, P3 is obtained 90˚ clockwise using 
linear transformation from coordinate of P2 with a distance 

equal to the line constitute by P1−P2. The same procedure is 
applied in order to obtain P4 based on 90˚ counter-clockwise 

from coordinate of P1. As a result, ROI is defined as a square 

region of P1P2P3P4 as shown in Fig. 2(a). 

 

 
(a) 

 

 
(b) 

 

Fig 2 (a) Detected ROI in hand image and (b) cropped ROI 

with 

loose area. 

 

F.ROI Extraction 

 

The extraction of ROI begins by cropping to obtain 

the loose areas as indicated by yellow lines in Fig. 2(a). It 

contains all ROI coordinates, P1, P2, P3 and P4. Fig. 2(b) 

shows an example of cropped ROI region for detected ROI in 

Fig. 2(a). Then the cropped ROI area is rotated at an angle θ to 
a standard orientation as illustrated by the dotted lines in Fig. 

3. To do this, the angle θ is calculated using MATLAB Four- 
Quadrant Inverse Tangent function, atan2. 

 

Figure 4(a) shows an example of cropped ROI before 

being rotated. Figure 4(b) shows ROI of P1, P2, P3 and P4 in 

a standard orientation after θ rotation using MATLAB 
imrotate. Finally, a square region of ROI is automatically 

cropped using MATLAB function imcropto obtain an ROI as 

shown in Figure 4(c). 

 
Fig.3 Rotation angle 

 

 
(a) 

 
(b) 

 
(c) 

Fig.4 The process of obtaining a standard orientation ROI 

from (a) a cropped area, (b) to a rotated ROI at angle θ and (c) 
the final ROI for later processing. 

 

IV. HAND VEIN PATTERNS IMAGING 

 

In general, several stages are carried out to detect 

handveins. In the following work five investigated algorithms 

are: 
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A) Histogram Equalization (HE). 

B) Contrast Limited Adaptive Histogram 

Equalization(CLAHE) 

C) Radon like feature 

D) Jerman Enhancement filter 

  

 

A) Histogram Equalization (HE) 

 

Histogram equalization is a technique for adjusting 

image intensities to enhance contrast [6].The transformation 

function T(r) also called auxiliary function used to perform 

histogram equalization. 

 

Such transformation function must satisfy two criteria [7]: 

 

1. T (r) must be a monotonically increasing function in the 

Interval. 0 ≤ r ≤ L − 1. 
 

2. 0 ≤ T (r) ≤ L − 1 for 0 ≤ r ≤ L − 1. 
The most usual transformation function is the cumulative 

distribution function (cdf) of the original probability mass 

function given by 
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where is the new (mapped) gray level for all pixels 

whose original gray level used to be. The inverse of this 

function is 

given by. 
1

( )kk Tr s


 for k=0,1,…..,L-1 

 

 
Fig. 5 Contrast enhancement results from hand vein image 

using HE. 

 

B) CLAHE 

 

As already stated, CLAHE method is an 

improvement overstandard HE. CLAHE generally divides the 

image into a number of non-overlapping contextual regions 

unlike HE operates on the whole image. [8]. According to the 

size of appropriate regions, histogram is calculated and created 

independently. 
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Then, a clip limit value for clipping histograms is 

determined as a threshold. Next, the histogram is clipped 

according to the predefined clipping limit. The accessed 

clipped pixels are then distributed back to the clipped 

histogram[9]. Finally, the gray level mappings were combined 

using bilinear interpolation in order to assemble the 

finalenhanced image. 

 

 
Fig. 6 Contrast enhancement results from hand vein image 

using CLAHE 

 

C) Radon like features 

 

Radon-Like features, which permit for collection of 

spatially scattered image measurements into dense feature 

descriptors.  

 

Following is the transformation function of the input 

image I(x,y) used to extract radon like feature for hand vein 

enhancement [11]: 

 

( , ) max ( , ) * ( , ),R x y G I x y    
 

To enhance scale and orientation of boundary for 

Gaussian-Second-Derivative (GSD), σ and Φ are used 
[14].The knots for Radon-Like features are defined using an 

edge map of R(x,y) and the extraction function,T2, is given as 
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Fig. 7 Contrast enhancement results from hand vein image 

using Radon like features 

 

D) Jerman Enhancement Filter 

 

This filter is based on multiscale Hessian 

eigenvalues, which produces a similar response in all the vein 

pattern and enhances the border between the vein pattern and 

the background[10]. 

 

Enhancement filters are scalar functions V : R -> R, 

which selectively amplify a specific local intensity profile or 

structure in an image. Some of the image enhancement filters 

describes local structure by evaluating hessian or second order 

intensity derivative at each and every point in the image[15]. 

To enhance the local structures of various sizes, the analysis is 

typically performed on a Gaussian scale space of the image. 

 

The I(x) represent the intensity of a D-dimensional 

image at coordinate x = [x1,….,xD]T, then the Hessian ofI(x) 

at scale s is represented by a D X D matrix defined as: 

 

2
( , ) ( ) * ( , ) , 1, ..., ,

2

ij

i j

H x s s I x x s fori j D
x x

G


 
   

where G(x,s) = (2πs2)-D/2exp(-xTx/2s2) is a D-variate Gaussian 

and * denotes convolution. 

 

 
Fig. 2 Contrast enhancement results from hand vein image 

using Jerman Enhancement filter 

 

V. ENHANCEMENT PERFORMANCE MEASURE AND 

EXPERIMENTAL RESULTS 

 

There is no universal measure, which specifies both 

the objective and subjective validity of the enhancement for all 

types of images. Contrast, brightness and sharpness are the 

three basic parameters that control the quality of an image. An 

image can be described by means of first order statistics of 

gray values of the pixels inside a neighborhood. Examples of 

such features extracted from the image histogram are mean, 

standard deviation (SD) and entropy. The second order 

features are based on gray level co-occurrence matrix 

(GLCM) and it is one of the most popular methods for pixel 

variation statistics [14]. Some of the second order statistical 

features are entropy, contrast, homogeneity, energy and 

correlation of the gray level pixels, defined as  

 

 

2
( ) ( , )

( , )

1

contrast i j P i ji j

P i j
Homogeneity i j

i j

   

  
 

 
 

where i and j are two different gray levels of the 

image, P is the number of the co-appearance of gray levels i 

and j. The similarity of gray-scale levels across the image 

measures is homogenity and contrast returns a measure of the 

intensity difference between a pixel and its neighbor pixel 

over the whole image. Thus, larger the changes in the 

grayscale, the higher the contrast and lower the homogeneity. 

 

Table.1 image quality measures for the enhancement 

technique 

 
 

 
 

VI. CONCLUSION 
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In this paper, four methods for hand vein image 

enhancement have been presented. Some of the enhancement 

systems like Histogram Equalization (HE),Contrast Limited 

Adaptive Histogram Equalization(CLAHE), Radon-like 

features (RLF), Jerman enhancement filter, have been 

implemented and compared. The performance of all these 

methods has been analyzed and a number of practical 

experiments of images have been presented. From the 

experimental results, it is found that all the techniques yield 

different aspects for different parameters. The efficiency of the 

proposed method is promising even if the test database used in 

the experiments is quite small.  
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Abstract Rauvolphia tetraphylla L. is important medicinal plant. It is used in various traditional as well as modern medicine. 

Rauvolphia tetraphylla is rich source of various phytochemical like alkaloids, phenols, saponins flavonoids and tannin. 

whole plant is medicinally impotant but root is essential source of phytochemical.now day climate change and 
overexploitation of plant for medicine. This plant is become endangred. It is alternative source of reserpene. Plant root is 
benefial source for extraction of phytochemical. 
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INTRODUCTION 
Rauvolfia tetraphylla L. is plant of apocynaceae family Its 

genus is Rauvolfia this genus have number of species. 

tetraphyala is important species
1
. It contains various type 

of phytochemical which are medicinal valuable. 

Rauvolphia tetraphyla contain alkaloid and it called as 

rauvoltetraphylla A-E It has tremendous importance in 

various medicine. It show anticancer antihypertension, 

and sedative activity. It is used in folklore and traditional 

medicine
2 

 

 
Figure 1: IG: Rauvolphia tetraphylla L. 

MATERIAL AND METHOD 
The collection of plant: Plants Rauvolphia tetraphylla L. 

collected from garden of Vasantrao Naik Marathwada 

vidyapeettthhh Parbhani and Botanical garden of Science 

College Nanded and third plant collected from Sangam 

Nursery latur  

Extract preparation from Rauvolphia tetraphyla L. : 

soxhlet extracter: The dried root were crushed into fine 

particles (powder) using a mixer. the powder plant 

material (250gm) was packed in a soxhlet. Extract 

obtained was passed through the whatman filter paper no 

1 and the methanol was evaporated at 40
0
C with help of 

heating mantle and dried in a desicater.
3
 

Preparation of aquous extract of plant Rauvolfia 
tetraphylla plant L: plant leaves, stem and root collected 

from healthy plant and all plant material washed under 

tap water and rinsed with distilled water. The washed 
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plant material kept in hot air oven for 3 days at 60
0
c 

temperature. As per respective plant parts powders were 

prepared in mortle and pestle. Prepared powders 

preserved in separate airtight container for leaves, shoot 

and root. At 40
0
 C until used. 10 gram powdered sample 

was soaked in distilled water for 12 hours at room 

temperature. the extract then filtered and concentrated to 

final volume to a final volume of 50 ml and subject to 

phytochemical analysis.
4
 

Analysis of phytochemical on basis of phytochemical 

test: 
1. Alkloids: Take 10 ml methanol and add 200 mg 

plant extract. after boiling filter it. 1% HCL 

added with adding 6 drops of Dragandroff 

Reagent and brown red precipitate was taken as a 

positive test.
5
 

2. Saponins: Take 200 mg plant added 0.5 ml 

filtrate was dilated to 5ml with D/W shake well 

for 2 minutes. Formation of stable foam indicates 

the presence of saponins.
5
 

3. Flavonoids: 5 ml dilute ammonia solution was 

added followed by concentrated H2SO4. A 

yellow colouration indicated the presence of 

flavonoids.
6
 

4. Tannins: 200 mg of plant powder added in 

boiled 10 ml D/W and add few drops of FeCl3 

were added to filtrate. A blue black precipitate 

indicate the presence of tannins.
7
 

5. Total phenols: Take 10 mg extract in test tube 

add few drops of ferric chloride. Formation of 

bluish black colour indicate the presence of total 

phenol.
8
 

Quantative estimation of phytochemical 
1. Quantative determination of Alkaloid: Add 

5gram of dried root powder in 10% acetic acid 

solution in ethyl alcohol, kept at 28
0
 C for 4hours 

filtered through whatman no 42. There after 

alkaloid was precipitated by concentrating the 

filtrate to one drops of concentrated aquous 

NH4OH were added, final precipitate was 

washed with 1% ammoniasolution and dried at 

80
0
C in the oven. The content of alkaloid was 

calculated and expressed as mg/gm of sample.
9
 

2. Determination of Flavonoids: As per Harborne 

methods. 5 gram of root powder was boiled in 

2M HCL for 30 minutes under reflux and filtred 

after cooling. equal volume of ethyl acetate was 

then added drop wise in filtrate the weight of 

precipitate flavonoid was determined and 

reported as mg/g.
10

 

3. Determination of Tannins: As per swain 
methods. Root powder of plant kept in a beaker 

containing 20 ml of 50% methanol covered with 

parafilm and then heated at 80
0
C in water bath 

for hour with continuous stirring. The extract was 

quantatively filtred using a double layered 

whatman no-1 filter paper and rinsed by 50% 

methanol. 1ml of sample extract was treated with 

20ml distilled water 2.5 ml. Folin Denis Reagent 

and 10 ml of 17% Na2 Co3 for the development 

of a bluish green colour and was allowed to stand 

for 20 minutes. the absorbance was measured at 

760 nm and amount of tannin
11

 

4. Determination of Saponins: As per Brunner 

methods. Isobutyl alcohol which is 100ml was 

added to 1gram of finely powered and stirred for 

5 hours. 20 ml of 40% saturated solution of 

Magnesium carbonate was added to the mixture 

and filtred. 2ml of 5% FeCl3 solution and 50 ml 

volume of distilled water was added to 1 ml of 

coloureless (blood red) development. the 

absorbance of samples along with the standard 

were read at 380 nm and calculated in mg/gm 

standard saponin solution was prepared in the 

reference range of 0-10 ppm.
12

 

5. Determination of phenols: 5 gram of the 

powdered root was boiled with 50 ml of either 

for 15 minutes and distributed in the ratio 1:2 ( 

extract : distilled water ) 2ml of ammonium 

hydroxide followed with 5ml of pentenol was 

added to it and incubated at the room temperature 

for 30 minutes the absorbance was read at 50 nm 

as described obodoni and ochuko.
13

 
 

OBSERVATION 
Table 1: Quantative estimation of phytochemical of Rauvolfia tetraphylla 

R.t.= Rauvolfia tetraphylla L Aq.ext= aquous extract,meth ext= methanolic extract 

Sr.N

o. 

Phytoconstituent of  

Rauvolfia tetraphylla L.( root) 

R.t. Plant from Parbhani 

Extract Amount in mg/gram 

R.t.Palnt from Nanded extract 

Amount in mg/gram 

R.t.Plant from latur 

Extract Amount in mg/gram 

Aq. Extr. Meth. Ext. Aq Ext Meth.ext. Aq.ext Meth ext 

01 Alkloids 7.62 10.6 8.5 5.85 11.96 17.13 

02 Flavonoids 20 27. 14. 17. 12. 16. 

03 Saponins 4.65 5.40 4.33 5.68 3.8 6.9 

04 Tannins 4.54 9.11 3.44 5.98 4.63 7.9 

005 phenols 
7.23 

 
19. 19.34 13.8 10 18. 
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RESULT 
Prelimainary phytoconstituent investigation of crude 

extract of leave stem and root. It signifies the highly 

medicinal value. Its detremination study is very important 

inspiration in pharmacology for discovery of novel drugs. 

From present study the highest amount of content of 

phytochemical is in roots of plant In Rauvolfia tetraphylla 

secondary metabolites are mainly present these are 

alkaloids, Saponins, Flavonoids Total phenols and 

tannins. 

 

DISCUSSION 
On basis of result obtained in present study. It could be 

said that. Rauvolfia tetraphylla have tremendous 

medicinal values so that phytochemical isolated are very 

important and as a source of inspiration for novel drugs 

discovery. From above research work it can be concluded 

that Rauvofia tetraphylla L. plant has strong potential to 

be used in the area of pharmacology and as aperspective 

in designing valuable drugs. Quantative analytical value 

of Rauvolfia tetraphylla is more in root extract as 

compared to stem and leaves Rauvofia tetraphylla plant 

contain chemical constituents of pharmacological 

significance.  
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Preliminary results of the population-based surveillance

showed a high incidence rate of CAP, particularly in elderly sub-

jects. Based on this data a pilot vaccination program with PCV13

was implemented by the National and Provincial Ministry of Health

offering PCV13 to subjects 65 years and older in Roca City. During a

two years period 39% of subjects 65 years and older received PCV13.

The aim of this analysis is to assess effectiveness of vaccination

program to prevent all cause CAP in subjects 65 years and older.

Methods & Materials: Cohort study assessed vaccine effective-

ness in preventing CAP among adults 3 65 years and older. Data

were gathered from the population-based surveillance database

paired with national immunization registry during 2014-2016.

Vaccine effectiveness was calculated (1 - (Incidence [vaccinated]

÷ Incidence [unvaccinated]). Multivariable logistic regression was

performed, adjusted odds ratios (OR) were computed to obtain vac-

cine effectiveness (1-OR). We adjusted vaccine effectiveness for

influenza vaccination status, age, chronic obstructive pulmonary

(COPD), cardiovascular disease, diabetes and nephropathic dis-

eases.

Results: During the study period 3640 adults 65 years and older

were vaccinated and 34 (0.93%) suffered CAP. In 5672 unvaccinated

adults 65 years and older, 467 (8.23%) suffered the same event.

Vaccine effectiveness was 90.0% (CI 95%: 85.0%-93.0%), p < 0.01.

Adjusted vaccine effectiveness for influenza vaccination status,

age, COPD, cardiovascular disease, diabetes and nephropathic dis-

eases was 62.0% (CI 95%: 40.0-75.0), p < 0.01.

Conclusion: Our results show a 62% effectiveness to prevent all

cause CAP in adults 65 years and older. Studies of effectiveness are

relevant to determine the role of PCV13 to prevent CAP in adults.

https://doi.org/10.1016/j.ijid.2018.04.4218
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Background: Chikungunya is becoming a major public health

concern with many people being affected by it year after year.

Chikungunya virus (CHIKV) is a re-emerging mosquito-borne

pathogen that was first isolated both both humans and mosquitoes

in Tanzania in 1952.In the recent years CHIKV has caused several

epidemics in South Africa, India, Philippines, Thailand, Cambodia,

Vietnam, Myanmar and Srilanka beyond these regions, infecting

millions of people and it is fast re-emerging as an important agent of

public health importance. Currently, there are no specific prophy-

lactics or therapeutics for CHIKV though first vaccine development

proposed five decades ago. In present study, T cell specific epitopes

have been used as vaccine candidates to generate desired immune

responses against Chikungunya virus.

Methods & Materials: The Non-structural Polyprotein and

Structural Polyprotein sequences of CHIKV prototype strain were

obtained from NCBI GenBank and used as an input for various bio-

172 informatics tools for epitope prediction, conservation analysis,

molecular docking and CD8 174 + mediated immunogenicity pre-

diction. MHC alleles were calculated using the population coverage

analysis tool of IEDB

Results: Total of 67 epitopes were identified, which revealed

a comprehensive binding affinity to the different human leuko-

cyte antigen class I supertypes: HLA-2A (HLA-A0201, A0202, A0203,

A0205, A0206, A0207, A6802), HLA-A3 (HLA-A0302, A1101, A3101,

196 A3301, A6801, A6601), HLA-A24 (HLA-A2402, B3801), 197

HLA-B7 (HLA-B0702, B3501, B5101, B5102, B5301, 198 B5401) and

HLA-B15 (HLA-A0101, B1501, B1502) and which had no homologs

in humans. Both of the human leukocyte antigen binding speci-

ficity and population coverage, Five promiscuous epitopes located

in Capsid 1 Protein VLLPNVHTL and MTPERVTRL, MVLAILAFL,

FLTLFVNTL and RLKGVSYSL were found to have highest predictable

CTL immunogenicity were shortlisted. Identified MHC-I restricted

epitopes that may help in the advancement of MHC-I restricted

epitope based anti-CHIKV immune responses against this infection

and usefullness towards the development of epitope based vaccine

development.

Conclusion: All these results recommended the possibility

of a combined epitope vaccine strategy and can therefore be

further investigated for their immunological relevance and pro-

viding a rationale for vaccine design against chikungunya. Further

experiment will be explore their immunotherapy relevance and

usefulness as vaccine candidates.

https://doi.org/10.1016/j.ijid.2018.04.4219
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Background: Infectious coryza is the disease of upper respi-

ratory tract in chickens caused by Avibacterium paragallinarum.

The disease is distributed worldwide with significant economic

importance. In India, infectious coryza is considered as re-emerging

disease due to frequent outbreaks in recent time in spite of vaccina-

tion. The present investigation was designed to develop and assess

the efficacy of indigenous coryza vaccine with commercial vaccines.

Methods & Materials: The sero-surveillance of Avibacterium

paragallinarum from different geographical regions of

India was carried by using techniques like PCR, multiplex PCR

and HA-HI assay. The vaccine strains were screened by studying

the virulence pattern and disease causing ability of 15 field vari-

ants of Avibacterium paragallinarum. 16S rRNA sequencing was

implemented to check genetic variability in Indian field strains

and standard vaccine strains of Avibacterium paragallinarum. The

unique trivalent W:O vaccine emulsion was prepared by using most

virulent and immunogenic local field isolates of Avibacterium para-

gallinarum. Challenge – Protection study of autogenous vaccine and

commercial vaccines was carried out in chickens by immuniza-

tion and subsequent challenge by homologous and heterologous

Avibacterium paragallinarum strains.

Results: The recovery rate of field isolates of Avibacterium para-

gallinarum from already vaccinated bird was very high (76.4%). This

clearly indicates failure of commercial vaccines on field. Along with

this all field isolates showed high virulence scores and immense
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ability to cause disease. Field isolates were found to be substantially

variable in genetic makeup from standard vaccine strains.

At the end of evaluation study, the results revealed that indige-

nous coryza vaccine is the best preventive measure against both

homologous and heterologous challenges. On the contrary, com-

mercial vaccines provided good protection against homologous

challenge but showed underdog performance against heterologous

challenge.

Conclusion: The autogenous coryza vaccine would be a novel

preventive measure against infectious coryza over other conven-

tional treatments in India. The autogenous vaccine strains used in

this report are proved to be highly pathogenic and immunogenic

in nature. Inclusion of these Avibacterium paragallinarum strains in

commercial vaccine development may facilitate to tackle Infectious

coryza worldwide.

https://doi.org/10.1016/j.ijid.2018.04.4220
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Background: Streptococcus pneumoniae (pneumococcus) is an

important agent of respiratory infections that causes the death of

around 400 thousand children per year, in the world. Pneumococ-

cal Surface protein A (PspA) is a good candidate for the composition

of protein vaccines, since it confers protection in animal models of

infection, representing an alternative to conjugate vaccines. In pre-

vious studies, we have shown that the whole cell pertussis vaccine

(wP produced at Instituto Butantan, Brazil, has adjuvant activity

when combined to PspA, inducing high levels of antibodies and

protection against pneumococcal infection in BALB/c mice.

Methods & Materials: In this work we have constructed a Borde-

tella pertussis strain, derived from the vaccinal strain from Instituto

Butantan. The pspA4 gene was cloned into a suicide vector in

fusion with the N-terminal sequence of the B. pertussis filamen-

tous haemagglutinin gene (fha44) and flanked by the upstream and

downstream sequences of the dermonecrotic toxin gene.

Results: Insertion of the fhA44:pspA construct in the genome

of B. pertussis was confirmed by PCR and expression of the

FHA44:PspA protein was confirmed by western-blot. Inactivated

vaccines were prepared from two clones of BpPspA through the

treatment with formaldehyde, producing wPPspA vaccines, follow-

ing the protocol of wP production at Instituto Butantan. Mice were

immunized with three subcutaneous doses and the induction of

anti-PspA IgG was evaluated in the sera. Although low levels of anti-

PspA IgG were observed in immunized mice, significant increased

survival against a lethal pneumococcal challenge was observed.

Modifications in the inactivation protocol as well as increase in vac-

cine doses are being performed, in order to improve the anti-PspA

immune responses.

Conclusion: Our results indicate that this is a promising strategy

for the production of a double Pneumococcal and Pertussis vaccine.

https://doi.org/10.1016/j.ijid.2018.04.4221
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Background: Argentina incorporated the HPV vaccine to the

National Immunization Schedule (NIS) in 2011 for the immuniza-

tion of girls aged 11 years-old with the objective of reducing the

incidence and mortality of cervical cancer. Boys were included in

the strategy since January 2017. The country runs a passive reg-

istry of adverse events following immunization (AEFI). Our aim is

to present the safety profile of HPV vaccine in Argentina since its

incorporation to the NIS.

Methods & Materials: Descriptive, observational, retrospective

study of HPV vaccine AEFI. Events were analyzed and classified fol-

lowing the World Health Organization proposal of 2012. Rates (R)

are expressed in 100,000 administered doses. Bivalent HPV vac-

cine was available for the period 2011-14, whereas quadrivalent

HPV vaccine has been used since 2014 and exclusively since 2015.

Results: In the period October, 2011 - October, 2017, 4,287,986

HPV doses were administered (1st dose = 2,035,452; 2nd dose,

1,417,003; 3rd dose, 835,532. Four hundred and twelve AEFI were

notified in the study period (R = 9.6; dose 1 = 13.6; dose 2 = 5.1;

dose 3 = 5.9). Program errors accounted for 50.8% of notifica-

tions (R = 4.9), among them, 4-dose schedules, inadequate intervals

between doses and immunization of children not included in the

target population. Immunization-related anxiety accounted for

19.7% of events (R = 1.9); non-conclusive, 3.4%; coincident, 3.2%.

Eighty-eight (21%) events were considered related to immuniza-

tion, of which 69 were mild (R = 1.6) and 11 were serious (T = 0.3).

Of these, 8 cases were syncope with seizures, 1 rash and 2 of bron-

chospasm. All subjects recovered without sequelae.

Conclusion: HPV vaccine has showed an adequate safety pro-

file in Argentina. Of concern, the high rate of immunization-related

anxiety could lead to vaccine hesitancy, and to jeopardize the pre-

ventive strategy with this vaccine. Program errors have not leaded

to harm. The system reveals high sensitivity and transparency and

calls for continuous capacitation of human resource.

https://doi.org/10.1016/j.ijid.2018.04.4222
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Background: Rabies infection is a disease of public health

importance. It is one of the neglected tropical diseases with almost

100% case fatality rate after onset of symptoms. The only proven

approach in preventing rabies following exposure is Post Expo-
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Abstract— Algorithms and methods used for recognize of 

objects from images in imperative to implement numerous 

operations such as document verification and object 

identification. To extract and segmenting logo from transfer 

certificates or any other document become the difficult task. The 

present investigation is effort to design the necessary 

programme module to extract logo from different document. 

This well-defined module could be an efficient tool to 

recognize the valued document like TC or any other document 

that enhances accuracy to saves time , this Automated logo 

detection module and its application could be extended in access 

of other documentation. In this paper SIFT and SURF 

algorithm is used to extract logo from image. In the next step 

work may be used in noise removal technology. This module and 

its proper execution help to extract and matches the objects and 

will give promising results for document identification. We got 

96% accuracy. 

Keywords— TC-Transfer Certificate, Logo Detection, 

Thresholding, feature extraction, SIFT, SURF, Bounding Box, 

match feature. 

I. INTRODUCTION 

Preset investigation is effort to recognize and verify the 

valued document by using automated logo detection module 

that basically involves segmentation of objects, extract its 

features, match the particular features with the unique 

documents. Document like transfer certificate or any other 

document is an unique Logo of particular institution that is 

not supposed to be copied or made duplicated that has huge 

consequences with academics, present study assures not only 

correct identification of transfer certificate by its logo  but 

also will enhances the purity of valued documents. 

Next step up of present study is to extend this tool to 

implement its application in access confidential document 

like stamp papers, farmer valued document, government 

certificates etc.    

Logo is unique for different institute. It could be find the logo 

is belong to which institute. Thus, each origination has his 

one unique logo, but this unique logo change in size, color, 

texture and pattern.  

The SIFT or SURF is used to extract the feature from image 

and match the feature for verification, it gives beater result 

compression with other algorithms. Many researches are used 

SIFT and SURF function to extract or match the feature of 

different images. Therefore, there is a need to figure out a 

simple but effective process module to be used. [3] 

Carneiro and Jepson is work on logo detection as per his 

opinion to perform the operation by using local image 

features extraction.[1]  

   

This research is concerned with study and analysis of 

focusing document image retrieval and logo matching in 

journal database. [2] 

The main goal of the proposed module is to extract the 
logo from different document of different institute. Match the 
logo with document is it valid or not. To find out it is original 
or duplicate. It will automatic verify by the module. 

II. LITERATURE SURVEY 

In 2013 Fanman Meng, Hongliang Li, [8] they presented 

work on web logo detection by using MRF method in used to 

segment the logo from images and then SIFT method is used 

to match the feature with logo as per his opinion it gives good 

result.    

In 2014, Remya Ramachandran, Andrews Jose [3] presented 

logo matching and recognition system using SURF algorithm. 

Using SURF descriptors extract the interest points from 

reference logo and test image. Then implement a model free 

context similarity function to find the similarity measure. 

Using the similarity measure find the matching between 

reference logo and test image. The performance is evaluated 

and compare the results with SIFT descriptors. SURF 

algorithm is better than the SIFT algorithm and will give 

better matching. 

In 2014, Prof. Mrunalinee Patole, Meera Sambhaji 

Sawalkar,[4] they presented novel solution for logo matching 

and recognition based on Context-Dependent Similarity 

(CDS) kernel is proposed and it’s able to match and 
recognize multiple instances of multiple reference logos in 

image archives. Query logo and target logo images consist of 

spatial context of local features like interest points, regions. 

In 2015, B.Sai Prasanthi, D. Rajesh Setty[5]  they extracted 

six feature from images by using sum technique. This 

mechanism involves a amount of components with image 

processing, edge detection, image segmentation, 

characteristic extraction, comparing images. The 

characteristics extraction is performed on the image of the 
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currency and it is compared with the characteristics of the 

genuine currency. The Sobel operator is used to perform this 

operation. It is batter other than other operator. Paper 

currency recognition with good accuracy and high processing 

speed has great importance for banking system as well as in 

other sector. MATLAB is batter software to extract the 

feature from different images. In this paper MATLAB is used 

to detection of paper currency. It gives batter result for 

extraction. 

In 2015, Mustafa S. Kadhm, Lim Shu Yun [6] in this paper 

they develop module framework is used to logo detection of 

Vehicle Brand by using OpenCV function. This is complete 

tool for detecting Vehicle Brand of logo or as part for image 

noise removal technology it is an very important in computer 

vision applications. By developing this framework it is batter 

to test and match the logo it gives very nice result for 

detecting logo Vehicle Brand. 

2015, Mrs.Prajkata Musale, Prof.Mr. Deepak Gupta,[7] they 

presented the operation on high motion videos for logo 

matching and recognition. The central issues of this 

technology are fast localization and accurate matching and 

unveil the malicious use of logos that have small variation 

with respect to the original. This paper introduce, matches 

and multiple instances of multiple archives quotes with 

equality logo to identify a variation framework to conceive of 

innovative mastering assistance through quotes logo and test 

images Planetarium localized symptoms like interest points 

are reflected at least one agreed by mixing the power 

function[8]. 

III. METHODS 

A. SIFT Algorithm 

SIFT algorithm is used for to match the image on the interest 

point detection. This is used for extract interest point feature 

from the image. That is used to match logo with different 

document. This algorithm is work on the bases of four steps 

1)Scale- space construction, keypoint localization, orientation 

assignment and keypoint descriptor. 

In the first steps find out location and scales of key points in 

the Difference- of Gaussian function.  

D(x, y, σ) = (G(x, y, k σ) – G(x, y, σ) × I(x, y) …. (1) 

In the second steps rejected the low contrast feature from 

image. 

In the third steps key point of local image obtained on the 

bases of gradient. 

In the fourth stapes compare each key point on the bases of 

centered key point. with 4×4 array location grid and 8 

orientation bins in each sample. That is 128-element 

dimension of key point descriptor[9]. 
 

                

                

                   

Fig. 1 Images After SIFT Algorithm 

B. SURF Algorithm 

SIFT is used for extract the feature from image. This 

algorithm is very slow to overcome the limitations of SIFT, 

other algorithm SURF is used to extract the features very fast. 

Speeded up robust features technique (SURF) used integral 

images for image difficulties and Fast-Hessian detector. This 

is very fine as compare to SIFT. This algorithm creates a 

“stack” with the same resolution. The box filtering is used for 
to filter the stack SURF[10].   

                   

Fi.g 2 Original image                             Detected SURF features on image 

                     

Fig. 3 Original image                            Detected SURF features on image 

                       

Fig. 4 Original image                            Detected SURF features on image 
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Fig. 5 Original image                                 Detected SURF features on image 

TABLE I 

Features Display on Each Image using SURF (in this table 
first five features are displayed but for the experiment 20 

features are took place) 

Img/Feat Feature1 Feature2 Feature3 Feature4 Feature5 

Image 1 343.9 343.7 176.8 182.4 76.7 

Image 2 119.2 47.1 160.5 118.2 217.1 

Image 3 192.5 192.0 197.1 84.3 76.7 

Image 4 110.5 259.9 136.7 66.9 200.3 

.  

IV. SEGMENTATION  

In computer system, image is divided different segment 
this process is known as segmentation. The area 
of segmentation is to simplify the problem for document 
verification. This paper can use different method for 
segmentation Threshold based segmentation, Edge based 
segmentation, and Region based segmentation.  

Regions consistent to separate surfaces of images depend 
on classification of different objects present in images. 
Segmentation is used for object extraction from document 
images for document analysis. 

V. PROPOSED SYSTEM   

A. Algorithm  

Step1 : Read Image from database x=image. 

Step2 : Store it into variable. 

Step3 : if size(I,3)==3 then. 

Step4 : Convert RGB into grayscale. 

Step5 : Convert Grayscale image to binary image by      

Thresholding  

Step6 : Extent regions properties of image. 

Step7 : Apply Bounding Box function on Document  

            Images 

Step8 : Extract Objects from Transfer Certificate 

B. Flow-chart of the proposed Document Logo 

Detection 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

C. Motivation for the Logo Segmentation  

There are two main areas in this work. The first is to 
generate the database for logo of different organization and 
second is to extract the logo from transfer certificate develop 
segmentation algorithms for images of Transfer Certificate or 
any other document, in which color and pattern typically do 
not exhibit uniform statistical characteristics. The second is to 
incorporate knowledge of human perception in the design of 
underlying feature extraction algorithms. 

Segmentation of images of Transfer Certificate is 
particularly difficult because, unlike artificial images that are 
composed of more or less pure textures, the texture properties 
are not well defined. The texture property of perceptually 
different regions are not even due to effects of lighting, 
perspective, scale changes, etc.  

Number equations consecutively. Equation numbers, 
within 

D. Image Database  

This paper generates its own data base that is related to logo of 
different institution for document verification. This database is 
consisting of 100 logo images from different institutions.  

E. Extracting Logo from TC   

This method uses document image for the process of 

verification. In this process document image is provided to 

the system for different operation. In this module RGB image 

Input RGB Image 

Store Image 

Convert RGB into Gray scale Image 

If size(I,3)==3 then 

Convert Grayscale image into binary image by 

Thresholding 

Measure properties of image regions 

 

Apply Bounding Box function on TC Images 

 

Extract Objects from Transfer Certificate 

 

Yes 

No 
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is given to the system. Convert the image RGB to gray. 

Extract the logo by using min max method. Apply threshold 

method to normalize the image. Bounding box function is 

used to select the region form image. Sobel edge detector is 

used to detect the edges from logo for matching operation. 

Step 1 Input RGB Image 
 

 
Fig. 6 Original RGB image 

 
 

Fig. 7 Original RGB image 

Step 2 Convert RGB to Gray Scal Image.           
 

 
Fig .8 RGB to gray 

 

Step 3 Extent region of image properties. 

Step 4 Select particular logo from image using  

 different method. 

 for n=1:size 

apply function 

end 
 

 
Fig .9  Select logo from original image 

   
 

Fig. 10 Select logo from original image 
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Step 5  Extract the logo from Document  

for n=1:n 

    [r,c] = find(L==n); 

    n1=imagen(min(r):max(r),min(c):max(c)); 

    imshow(~n1); 

    pause(0.5) 

end 

  

                             

          
Fig. 11 Extracted logo from original image 

 

Fig (1,2,3,4) Is the process of extracting Logo from  

Transfer Certificate.  

Step 6  Input object image and scan image. 

Step 7  Convert RGB to gray 

Step 8  Apply detectMSERFeatures function extract 

region. 

Step 9  Extract feature by using extract Features function 

Step 10match feature by using matchFeatures function. 

Step 11Show match feature in following figure 

 

 
 

Fig. 12 Match feature including outliers 

 

 
 

Fig. 13  Match feature including Inliers 

 

Step 12 Apply line function to select logo from image 

            
Fig .14  Select logo from image 

F.         There are four major issues in Document 

Verification    

Logo detection: to extract the logo from different transfer 

certificate images of different organization.  

Feature Extraction: to extract the feature from extracted logo. 

Feature Matching: to match the feature of logo with original 

images. 

Document verification: to verify the originality of document. 

Application Area: 

Proposed module is developed to verify the document 
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VI. RESULT AND DISCUSSION 

This paper pass RGB image as input of TC then convert 
the RGB image to gray scale image then select the particular 
logo from image extract the logo from TC with full accuracy. 
This paper pass different images of different institution with 
different size like 3500 x 2500 to the module and this module 
return only extracted logo from large images. And the logo 
size is 400x400 with full accuracy. This paper applies SURF 
method to extract and match the logo. Spatial density method 
is also used to extract the logo from images. But surf method 
is better than this method.  

VII. CONCLUSION  

The purpose of this paper is to extract the logo from 
different TCs, match the feature of logo with original TC or 
any other document if it is match then it display the result 
weather is it original or duplicate or if it is match then display 
the name of college. Segmentation based on Gaussian filter, 
edge detection, content-based image retrieval, thresholding 
and histogram-based methods. All these techniques are 
backbone for logo segmentation also planned to design a 
novel approach for region detection and segmentation for the 
document images. This paper presents the module to extract 
the logo automatically from different document of different 
institution for document verification. Purpose is that it could 
find the particular document is belonging to which institute or 
university. Proposed work is used to apply different 
parameters to check originality of document like logo on 
document, reference no, Name of candidate, issue date of 
document, stamp on document for the verification. 
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Abstract:- Magnetic resonance imaging (MRI) is an advanced 

medical imaging technique providing rich information about 

the human soft tissue anatomy. Segmentation plays the vital 

role in the medical image processing. There are several typical 

MRI segmentation approaches such as Thresholding 

techniques, Edge-based methods, Region-based segmentation, 

Cooperative hierarchical computation approach, Statistical 

approaches, and ANN image segmentation techniques. One 

more important phase in the medical sciences is Brain tumor 

classification, the images acquired from different modalities 

such as CT, MR that should be verified by the physician for the 

further treatment, but the manual classification of the MR 

images is the challenging and time consuming task. The main 

aim of this research and review paper is to explore the existing 

segmentation and classification techniques in the medical 

image processing. 

 

Keywords: MRI, ANN, CT. 

 

I. INTRODUCTION: 

Segmentation subdivides an image in to number objects 

from which we can find the Region of Interest (ROI) for the 

specific task to perform. Also, Segmentation of MR images 

into different tissue classes, especially gray matter (GM), 

white matter (WM) and cerebrospinal fluid (CSF), is an 

important task[1] .There are several typical MRI 

segmentation approaches as follows: 

Threshold techniques: where the classification of each pixel 

depends on its own information such as intensity and color 

information. Those techniques are efficient when the 

histograms of objects and background are clearly separated.  

Edge-based methods: which are focused on detecting 

contour, they fail when the image is blurry or too complex 

to identify a given border.  

Region-based segmentation: in which the concept of 

extracting features (similar texture, intensity levels, 

homogeneity or sharpness) from a pixel and its neighbors is 

exploited to derive relevant information for each pixel.  

Cooperative hierarchical computation approach: Use 

pyramid structures to associate the image properties to an 

array of father nodes, selecting iteratively the point that 

average or associate to a certain image value.  

Statistical approaches: This type of method labels pixels 

according to probability values, which are determined based 

on the intensity distribution of the image. With a suitable 

assumption about the distribution, statistical techniques 

attempt to solve the problem of estimating the associated 

class label, given only the intensity for each pixel. Such an 

estimation problem is necessarily formulated from an 

established criterion.  

ANN image segmentation techniques: originated from 

clustering algorithms and pattern recognition methods. They 

usually aim to develop unsupervised segmentation 

algorithms. For sometimes the above segmentation 

approaches are overlapped and can be combined [2]. 

II. SEGMENTATION TECHNIQUES: 

Xiao Xuan, Qingmin Liao (2007)  have presented Statistical 

Structure Analysis in MRI Brain Tumor Segmentation in 

which a statistical structure analysis based tumor 

segmentation scheme is presented, which focuses on the 

structural analysis on both tumorous and normal tissues. 

Firstly, 3 kinds of features including intensity-based, 

symmetry-based and texture-based are extracted from 

structural elements. Then a classification technique using 

AdaBoost that learns by selecting the most discriminative 

features is proposed to classify the structural elements into 

normal tissues and abnormal tissues. Experimental results 

on 140 tumor-contained brain MR images achieve an 

average accuracy of 96.82% on tumor segmentation [3]. 

Shan Shen et.al.(2005) have given MRI Fuzzy Segmentation 

of Brain Tissue Using Neighborhood Attraction With 

Neural-Network Optimization in which they have presented 

A robust segmentation technique based on an extension to 

the traditional fuzzy c-means (FCM) clustering algorithm. A 

neighborhood attraction, which is dependent on the relative 

location and features of neighboring pixels, is shown to 

improve the segmentation performance dramatically. The 

degree of attraction is optimized by a neural-network model. 

Simulated and real brain MR images with different noise 

levels are segmented to demonstrate the superiority of the 

proposed technique compared to other FCM-based methods. 

This segmentation method is a key component of an MR 

image-based classification system for brain tumors, 

currently being developed [4].  

Tao Wang et.al. (2009) have proposed Fluid Vector Flow 

and Applications in Brain Tumor Segmentation in which 

they call the “fluid vector flow” (FVF) active contour model 
to address problems of insufficient capture range and poor 

convergence for concavities. With the ability to capture a 

large range and extract concave shapes, FVF demonstrates 

improvements over techniques like gradient vector flow, 

boundary vector flow, and magnetostatic active contour on 

three sets of experiments: synthetic images, pediatric head 

MRI images, and brain tumor MRI images from the Internet 

brain segmentation repository [5]. 

 

 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181http://www.ijert.org

IJERTV6IS110008

(This work is licensed under a Creative Commons Attribution 4.0 International License.)

Published by :

www.ijert.org

Vol. 6 Issue 11, November - 2017

7



Andac Hamamci et.al. (2012)  have proposed Tumor-Cut: 

Segmentation of Brain Tumors on Contrast Enhanced MR 

Images for Radiosurgery Applications in which they present 

a fast and robust practical tool for segmentation of solid 

tumors with minimal user interaction to assist clinicians and 

researchers in radiosurgery planning and assessment of the 

response to the therapy. Particularly, a cellular automata 

(CA) based seeded tumor segmentation method on contrast 

enhanced T1 weighted magnetic resonance (MR) images, 

which standardizes the volume of interest (VOI) and seed 

selection, is proposed. First, they establish the connection of 

the CA-based segmentation to the graph-theoretic methods 

to show that the iterative CA framework solves the shortest 

path problem. In that regard, they modify the state transition 

function of the CA to calculate the exact shortest path 

solution. Furthermore, a sensitivity parameter is introduced 

to adapt to the heterogeneous tumor segmentation problem, 

and an implicit level set surface is evolved on a tumor 

probability map constructed from CA states to impose 

spatial smoothness. Sufficient information to initialize the 

algorithm is gathered fromthe user simply by a line drawn 

on the maximum diameter of the tumor, in line with the 

clinical practice [6].  

Shaheen Ahmed et.al. (2011) have given Efficacy of 

Texture, Shape, and Intensity Feature Fusion for Posterior-

Fossa Tumor Segmentation in MRI in which they 

systematically investigate efficacy of using several different 

image features such as intensity, fractal texture, and level-

set shape in segmentation of posterior-fossa (PF) tumor for 

pediatric patients. They explore effectiveness of using four 

different feature selection and three different segmentation 

techniques, respectively, to discriminate tumor regions from 

normal tissue in multimodal brain MRI. They further study 

the selective fusion of these features for improved PF tumor 

segmentation. Their result suggests that Kullback–Leibler 

divergence measure for feature ranking and selection and 

the expectation maximization algorithm for feature fusion 

and tumor segmentation offer the best results for the patient 

data [7]. 

Yongyue Zhang et.al. (2001) have proposed Segmentation 

of Brain MR Images Through a Hidden Markov Random 

Field Model and the Expectation-Maximization Algorithm, 

in which they propose a novel hidden Markov random field 

(HMRF) model, which is a stochastic process generated by a 

MRF whose state sequence cannot be observed directly but 

which can be indirectly estimated through observations. 

Mathematically, it can be shown that the FM model is a 

degenerate version of the HMRF model. The advantage of 

the HMRF model derives from the way in which the spatial 

information is encoded through the mutual influences of 

neighboring sites. Although MRF modeling has been 

employed in MR image segmentation by other researchers, 

most reported methods are limited to using MRF as a 

general prior in an FM model-based approach. To fit the 

HMRF model, an EM algorithm is used. They show that by 

incorporating both the HMRF model and the EM algorithm 

into a HMRF-EM framework, an accurate and robust 

segmentation can be achieved [8]. 

 

Javad Alirezaie et.al.(1997) have proposed Neural Network-

Based Segmentation of Magnetic Resonance Images of the 

Brain, in which they presents a study investigating the 

potential of artificial neural networks (ANN’s) for the 
classification and segmentation of magnetic resonance (MR) 

images of the human brain. In this study, they present the 

application of a learning vector quantization (LVQ) ANN 

for the multispectral supervised classification of MR 

images. They have modified the LVQ for better and more 

accurate classification. They have compared the results 

using LVQ ANN versus back-propagation ANN. This 

comparison shows that, unlike back-propagation ANN, their 

method is insensitive to the gray-level variation of MR 

images between different slices. It shows that tissue 

segmentation using LVQ ANN also performs better and 

faster than that using back-propagation ANN [9]. 

Su ruan et.al. (2007) have proposed the Tumor 

Segmentation from a Multispectral MRI Images by using 

Support Vector Machine classification, in which they 

present a supervised system aimed at tracking the tumor 

volume during a therapeutic treatment from multispectral 

MRI volumes. Four types of MRI are used in their study: 

T1, T2, Proton Density (PD) and Fluid Attenuated Inversion 

Recovery (FLAIR). For decreasing the processing time, the 

proposed method employs a multi-scale scheme to identify 

firstly the abnormal field and extract then the tumor region. 

Both steps use Support Vector Machines (SVMs). The 

training is carried out only on the first MRI examination (at 

the beginning of the treatment). The tracking process at the 

time point t takes the tumor region obtained in the 

examination at t-1 as its initialization. Only the second step 

is performed for others examinations to extract the tumor 

region. The results obtained show that the proposed system 

achieves promising results in terms of  effectiveness and 

time consummating [10]. 

Herng-Hua Chang (2007) have proposed a Segmentation of 

Brain MR Images Using a Charged Fluid Model in which 

they developed a new deformable model, the charged fluid 

model (CFM), that uses the simulation of a charged fluid to 

segment anatomic structures in magnetic resonance (MR) 

images of the brain. Conceptually, the charged fluid behaves 

like a liquid such that it flows through and around different 

obstacles. The simulation evolves in two steps governed by 

Poisson’s equation. The first step distributes the elements of 
the charged fluid within the propagating interface until an 

electrostatic equilibrium is achieved. The second step 

advances the propagating front of the charged fluid such that 

it deforms into a new shape in response to the image 

gradient. This approach required no prior knowledge of 

anatomic structures, required the use of only one parameter, 

and provided subpixel precision in the region of interest. 

They demonstrated the performance of this new algorithm in 

the segmentation of anatomic structures on simulated and 

real brain MR images of different subjects. The 

experimental results in different types of MR images 

indicate that the CFM algorithm achieves good 

segmentation results and is of potential value in brain image 

processing applications [11]. 
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Yutaka Hata et.al.(2000) have proposed an Automated 

Segmentation of Human Brain MR Images Aided by Fuzzy 

Information Granulation and Fuzzy Inference in which they 

proposes an automated procedure for segmenting an MR 

image of a human brain based on fuzzy logic. An MR 

volumetric image composed of many slice images consists 

of several parts: gray matter, white matter, cerebrospinal 

fluid, and others. Generally, the histogram shapes of MR 

volumetric images are different from person to person. 

Fuzzy information granulation of the histograms can lead to 

a series of histogram peaks. The intensity thresholds for 

segmenting the whole brain of a subject are automatically 

determined by finding the peaks of the intensity histogram 

obtained from the MR images. After these thresholds are 

evaluated by a procedure called region growing, the whole 

brain can be identified. A segmentation experiment was 

done on 50 human brain MR volumes. A statistical analysis 

showed that the automated segmented volumes were similar 

to the volumes manually segmented by a physician [12].  

 

III. CLASSIFICATION TECHNIQUES 

 

Marlene Huml et.al. (2013), have proposed Brain Tumor 

Classification Using AFM in Combination with Data 

Mining Techniques, in which they have proposed a 

methodology based on atomic force microscopy (AFM) 

derived images made from histopathological samples in 

combination with data mining techniques. By comparing 

AFM images with corresponding light microscopy images 

of the same area, the progressive formation of cavities due 

to cell necrosis was identified as a typical morphological 

marker for a computer-assisted analysis. Using genetic 

programming as a tool for feature analysis, a best model was 

created that achieved 94.74% classification accuracy in 

distinguishing grade II tumors from grade IV ones. While 

utilizing modern image analysis techniques, AFM may 

become an important tool in astrocytic tumor diagnosis. By 

this way patients suffering fromgrade II tumors are 

identified unambiguously, having a less risk for malignant 

transformation. They would benefit from early adjuvant 

therapies [13]. 

A. Jayachandran et.al. (2013) have proposed Brain Tumor 

Detection and Classification of MR Images Using Texture 

Features and Fuzzy SVM Classifier, in which they have 

given a hybrid algorithm for detection brain tumor in 

Magnetic Resonance images using statistical features and 

Fuzzy Support Vector Machine (FSVM) classifier. Brain 

tumors are not diagnosed early and cured properly so they 

will cause permanent brain damage or death to patients. 

Tumor position and size are important for successful 

treatment. The proposed technique consists of four stages 

namely, Noise reduction, Feature extraction, Feature 

reduction and Classification. In the first stage anisotropic 

filter is applied for noise reduction and to make the image 

suitable for extracting features. In the second stage, obtains 

the texture features related to MRI images. In the third 

stage, the features of magnetic resonance images have been 

reduced using principles component analysis to the most 

essential features. At the last stage, the Supervisor classifier 

based FSVM has been used to classify subjects as normal 

and abnormal brain MR images. Classification accuracy 

95.80% has been obtained by the proposed algorithm. The 

result shows that the proposed technique is robust and 

effective compared with other recent works [14]. 

A.Padma et.al. (2011) have proposed Automatic 

Classification and Segmentation of Brain Tumor in CT 

Images using Optimal Dominant Gray level Run length 

Texture Features, in which their method deals with an 

efficient segmentation algorithm for extracting the brain 

tumors in computed tomography images using Support 

Vector Machine classifier. The objective of their work is to 

compare the dominant grey level run length feature 

extraction method with wavelet based texture feature 

extraction method and SGLDM method. A dominant gray 

level run length texture feature set is derived from the region 

of interest (ROI) of the image to be selected. The optimal 

texture features are selected using Genetic Algorithm. The 

selected optimal run length texture features are fed to the 

Support Vector Machine classifier (SVM) to classify and 

segment the tumor from brain CT images. An avearage 

accuracy rate of above 97% was obtained usinh this 

classification and segmentation algorithm [15]. 

AmirEhsan Lashkari (2010) has given A Neural Network-

Based Method for Brain Abnormality Detection in MR 

Images Using Zernike Moments and Geometric Moments, 

in which he has introduced one automatic brain tumor 

detection method to increase the accuracy and yield and 

decrease the diagnosis time. The goal is classifying the 

tissues to two classes of normal and abnormal. MR images 

that have been used here are MR images from normal and 

abnormal brain tissues. Here, it is tried to give clear 

description from brain tissues using Zernike Moments, 

Geometric Moment Invariants, energy, entropy, contrast and 

some other statistic features such as mean, median, variance 

and correlation, values of maximum and minimum intensity. 

It is used from a feature selection method to reduce the 

feature space too. This method uses from neural network to 

do this classification. The purpose of this project is to 

classify the brain tissues to normal and abnormal classes 

automatically, that saves the radiologist time, increases 

accuracy and yield of diagnosis [16]. 

Pauline John (2012) proposed Brain Tumor Classification 

Using Wavelet and Texture Based Neural Network, in 

which he introduces an efficient method of brain tumor 

classification, where, the real Magnetic Resonance (MR) 

images are classified into normal, non cancerous (benign) 

brain tumor and cancerous (malignant) brain tumor. The 

proposed method follows three steps, (1) wavelet 

decomposition, (2) textural feature extraction and (3) 

classification. Discrete Wavelet Transform is first employed 

using Daubechies wavelet (db4), for decomposing the MR 

image into different levels of approximate and detailed 

coefficients and then the gray level co-occurrence matrix is 

formed, from which the texture statistics such as energy, 

contrast, correlation, homogeneity and entropy are obtained. 

The results of co-occurrence matrices are then fed into a 

probabilistic neural network for further classification and 

tumor detection. The proposed method has been applied on 

real MR images, and got the best accuracy of classification 

using probabilistic neural network [17]. 
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Yi-hui Liu et.al. (2011) have proposed Classification of MR 

Tumor Images Based on Gabor Wavelet Analysis, in which 

Gabor wavelet analysis is used to extract the texture features 

of magnetic resonance (MR) tumor images to differentiate 

between primary central nervous system lymphoma 

(PCNSL) and glioblastoma multiforme (GBM). Gabor 

wavelet transform with eight orientations and various 

frequencies is performed on contrast-enhanced T1-weighted 

MR images to extract the discriminant features, including 

tumor shape information. A classification model is built 

based on the extracted features. Experiments show that the 

proposed hybrid method, which uses wavelet analysis, 

Gabor wavelet analysis, a support vector machine classifier, 

and linear discriminant analysis, can distinguish different 

diagnosis categories of tumor images [18]. 

Simon Duchesne et.al. (2008) have proposed MRI-Based 

Automated Computer Classification of Probable AD Versus 

Normal Controls, in which the accuracy of 

their ACC (Automated Computer Classification) 

methodology is assessed when presented with real life, 

imperfect data, i.e., cohorts of MRI with varying acquisition 

parameters and imaging quality. The comparative 

methodology uses the Jacobian determinants derived from 

dense deformation fields and scaled grey-level intensity 

from a selected volume of interest centered on the medial 

temporal lobe. The ACC performance is assessed in a series 

of leave-one-out experiments aimed at separating 75 

probable AD (Alzheimer’s dementia) and 75 age-matched 

normal controls. The resulting accuracy is 92% using a 

support vector machine classifier based on least squares 

optimization. Finally, it is shown in the Appendix that 

determinants and scaled grey-level intensity are appreciably 

more robust to varying parameters in validation studies 

using simulated data, when compared to raw intensities or 

grey/white matter volumes. The ability of cross-sectional 

MRI at detecting probable AD with high accuracy could 

have profound implications in the management of suspected 

AD candidates [19]. 

Omar S. Al-Kadi et.al. (2008) have proposed Texture 

Analysis of Aggressive and Nonaggressive Lung Tumor CE 

CT Images, in which the potential for fractal analysis of 

time sequence contrast-enhanced (CE) computed 

tomography (CT) images to differentiate between aggressive 

and nonaggressive malignant lung tumors (i.e., high and low 

metabolic tumors). The aim is to enhance CT tumor staging 

prediction accuracy through identifying malignant 

aggressiveness of lung tumors. As branching of blood 

vessels can be considered a fractal process, the research 

examines vascularized tumor regions that exhibit strong 

fractal characteristics. The analysis is performed after 

injecting 15 patients with a contrast agent and transforming 

at least 11 time sequence CE CT images from each patient 

to the fractal dimension and determining corresponding 

lacunarity. The fractal texture features were averaged over 

the tumor region and quantitative classification showed up 

to 83.3% accuracy in distinction between advanced 

(aggressive) and early-stage (nonaggressive) malignant 

tumors. Also, it showed strong correlation with 

corresponding lung tumor stage and standardized tumor 

uptake value of fluorodeoxyglucose as determined by 

positron emission tomography. These results indicate that 

fractal analysis of time sequence CE CT images of 

malignant lung tumors could provide additional information 

about likely tumor aggression that could potentially impact 

on clinical management decisions in choosing the 

appropriate treatment procedure [20]. 

Lena Gorelick et.al. (2013) proposed Prostate 

Histopathology: Learning Tissue Component Histograms for 

Cancer Detection and Classification, in which they describe 

and evaluate their system for automatic prostate cancer 

detection and grading on hematoxylin & eosin-stained tissue 

images. Their approach is intended to address the dual 

challenges of large data size and the need for high-level 

tissue information about the locations and grades of tumors. 

Their system uses two stages of AdaBoost-based 

classification. The first provides high-level tissue 

component labeling of a super-pixel image partitioning. The 

second uses the tissue component labeling to provide a 

classification of cancer versus non-cancer, and low-grade 

versus high-grade cancer. They evaluated their system using 

991 sub-images extracted from digital pathology images of 

50 whole-mount tissue sections from 15 prostatectomy 

patients. They measured accuracies of 90% and 85% for the 

cancer versus non-cancer and high-grade versus low-grade 

classification tasks, respectively [21]. 

M. G. Kounelakis et.al. (2011) proposed Strengths and 

Weaknesses of 1.5T and 3T MRS Data in Brain Glioma 

Classification, in which they provides a method consisting 

of three steps first, to show that the diagnostic value of the 

information extracted from two different MRS scanners of 

1.5T and 3T is significantly influenced in terms of brain 

gliomas discrimination. Second, to statistically evaluate the 

discriminative potential of publicly known metabolic ratio 

markers, obtained from these two types of scanners in 

classifying low-, intermediate-, and highgrade gliomas 

finally, to examine the diagnostic value of new metabolic 

ratios in the discrimination of complex glioma cases where 

the diagnosis is both challenging and critical. Their analysis 

has shown that although the information extracted from 3T 

MRS scanner is expected to provide better brain gliomas 

discrimination; some factors like the features selected, the 

pulse-sequence parameters, and the spectroscopic data 

acquisition methods can influence the discrimination 

efficiency [22]. 

Behnood Gholami et.al. (2013) proposed a Statistical 

Modeling Approach for Tumor-Type Identification in 

Surgical Neuropathology Using Tissue Mass Spectrometry 

Imaging, in which they have given a method for computer-

aided histopathological evaluation using mass spectrometry 

imaging. Specifically, mass spectrometry imaging can be 

used to acquire the chemical composition of a tissue section 

and, hence, provides a framework to study the molecular 

composition of the sample while preserving the 

morphological features in the tissue. The proposed 

classification framework uses statistical modeling to identify 

the tumor type associated with a given sample. In addition, 

if the tumor type for a given tissue sample is unknown or 

there is a great degree of uncertainty associated with 

assigning the tumor type to one of the known tumor models, 

then the algorithm rejects the given sample without 
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classification. Due to the modular nature of the proposed 

framework, new tumor models can be added without the 

need to retrain the algorithm on all existing tumor models 

[23]. 

D. Jude Hemanth et.al.(2010) have proposed an Application 

of Neuro-Fuzzy Model for MR Brain Tumor Image 

Classification in which the application of Adaptive neuro-

fuzzy inference systems (ANFIS) for MR brain tumor 

classification has been demonstrated. Abnormal brain tumor 

images from four classes namely metastase, meningioma, 

glioma and astrocytoma are used in this work. A 

comprehensive feature set and fuzzy rules are selected to 

classify an abnormal image to the corresponding tumor type. 

Experimental results illustrate promising results in terms of 

classification accuracy and convergence rate. A comparative 

analysis is performed with the representatives of ANN and 

fuzzy systems to show the superior nature of ANFIS 

systems [24]. 

 

IV. CONCLUSION: 

As we presented various segmentation and classification 

techniques in the field of medical image processing. Most of 

the research is done on magnetic resonance imaging which 

give clear cut insight of human anatomy which is helpful for 

the physician for the further treatment.  
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ABSTRACT  

 
Features extraction is very important process in image analysis. In this process first pre-
process the image like convert the RGB image into grey scale image, resize the image. Then 
features are extracted by using different methods. Those features are used for document 
verification and classification. The document verification is very default task by the human 
being. This paper presents easy way to identify the document with organization wise on the 
logo based. This paper uses GLCM, SURF and LBP technique. In LBP method images are 
divided into number of blocks and take centre point of pixel as feature. It is time consuming 
method as compare to GLCM and Surf. For feature extraction. By using GLCM we have got 
95.0% result, SURF gives us 96.0% result, LBP gives us 97.0% result. This paper combines 
three methods they give us 100% accuracy. 

 
Keywords: Document Images, GLCM, SURF, LBP, ANN. 

mailto:drvrushsenhci@gmail.com
mailto:fadewar_hsf@yahoo.com
mailto:fadewar_hsf@yahoo.com


MULTI CLASSIFICATION TECHNIQUE FOR LOGO BASED DOCUMENT VERIFICATION 

 

 Vaijinath V. Bhosle, Dr.Vrushsen P. Pawar , Dr. H. S. Fadewar,Dr. N. S. Zulpe  2 

 

 [1] INTRODUCTION 

 

Features extraction is very important process in image analysis. In this process first pre-process 

the image like convert the RGB image into gray scale image, resize the image. Then features are 

extracted by using different methods. Those features are used for document verification and 

classification. The document verification is very default task by the human being. This paper 

presents easy way to identify the document with organization wise on the logo based. This paper 

uses GLCM, SURF and LBP technique. In LBP method images are divided into number of 

blocks and take center point of pixel as feature. It is time consuming method as compare to 

GLCM and Surf. For feature extraction. By using GLCM we have got 95.0% result, SURF 

gives us 96.0% result, LBP gives us 97.0% result. This paper combines three methods they give 

us 100% accuracy.   
 

[2] PREPROCESSING 

 
This paper presents preprocessing for the verification Image is taken by scanner or camera, it 

contains some noises. If you have quality features then noise should be removed by the image. 

So remove the noise from image Gaussian filter is used. 
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Figure 1. Preprocessing Images 

 

[3] SEGMENTATION 

 

The proposed system takes input from scanner or any other device. Convert the images RGB 

into gray scale image then apply bound box on image and then apply regionprop algorithm for 

extraction of logo from image. After that this paper uses canny edge detector for finding edges 

from logo.   
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Figure 2. Original Image                                  Figure 3. Convert RGB to Gray scale Image 

 

                      
 

Figure 4. Apply Bounding Box on Image      Figure 5. Segment image from document and apply canny edge 

detector. 

 

 

[4] METHODOLOGY 
 

The proposed system performs different operation for the document verification. The previews 

work they use different methods for feature extraction. But they have not got proper result. So in 

this paper combines three methods for feature extraction. This paper takes scanned image from 

scanner pass this image to the system. The system converts the image RGB into gray scale 

image. Then segment the logo from document image. Extract the feature by using GLCM, 

SURF and LBP. 
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Figure 6. Proposed Systems for Document Verification and Classification. 

 

A. GLCM 

 

STATISTICAL BASED FEATURES 

The three different types of statistical based features are 

 First order statistics 

 Second order statistics  

 Higher order statistics 
 

GLCM is used for extracting second order features from an image. GLCM is matrix in this rows 

and columns is equal to the different pixel value of surface from image. 

GLCM is a matrix that defines the frequency of one gray level appearing in a specified spatial 

linear relationship with another gray level within the area of investigation. Given an image, each 

with intensity.[1][2][3][4] 

Input Image to Our System 

Convert RGB to Gray Image 

Segment Logo from Document 

Image 

Extract Features of Logo 

Match Feature with Database 
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The co- occurrence matrix is computed based on two parameters, which are the relative distance 

between the pixel pair measured in pixel number and their relative orientation. Normally, is 

quantized in four directions (e.g., 0º, 45 º, 90 º and 135 º), even though various other 

combinations could be possible. 

GLCM has twenty two features but between them most useful features are: angular second 

moment (ASM), contrast, correlation, inverse difference moment (IDM), sum entropy and 

information measures of correlation. These features are thoroughly promising.[5][6][7][8] 

This method is used for feature extraction. It gives 22 feature of minimum mode and 22 features 

of maximum mode. In this research work this paper uses 22 features of maximum mode for the 

experiment. For the experiment it uses 4 logo of different 5 samples. 20 images are used for 

experiment. These features are passed to the classifiers as input and NN classifiers give us 95% 

recognition rate. Some of the features are extracted by GLCM.  
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B. SURF 

 

This method is worked on Hessian matrix base on multi-scale philosophy. Hessian matrix has 

good accuracy. It is worked on stack. I is an image x=(x,y) is the point surf display the point on 

image in rounded box. Fig 7 shows feature point on image using surf. It displays I(x,y) pixels in 

rectangular region by (0,0) and (x,y). Hessian matrix calculates space and scale. The image 

containing interest point using scale and rotation invariant. It performs three steps. Define 

threshold value, set of candidate point, orientation. [9][10] [11] [12][13] 

It gives length of Interest Point descriptor vector 1X64 features of each image for that it uses 4 

classes with 5 samples each means 20 images are used for feature extraction. 20 x 20 = 400 

feature are extracted and they give us 96% recognition rate.  

Following figure show 20 features on each logo. 
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Figure 7. Feature present on each image. 

 

It is very faster to other and it is applyed on Hessian matrix. Five features are extracted by using 

SURF. 

1. Integral Images  

It allows very fast on box type complexity image. It is sum of all pixel in x=(x,y) from input 

image. It is calculated by area of an upright region.  

2. Scale space Construction  

This detector is focus on structure images. It’s worked on corner of each and every object. 

SURF is works on surface of image the function x=(x,y) is calculated Hessian matrix. A scale- 

space is a function. It is used for to find out the extrema across all possible scales. 

3. Keypoint Localization  

Interest points are localized in the image by scales. Maxima and minima are detected by Hessian 

matrix. Compare Each and every sample point to the nearest in image. It is classify on the bases 

of eigenvalues. 

4. Orientation Assignment  

This is used to detect the location of interest points. Haar wavelet displays x and y circular 

region detected interest point on image.  

5. Keypoint Descriptor  

A 64 dimension vector is represented by Interest point. A square region is extracted by using 

descriptor, constructing along with orientation of interest point. 

C. LBP 

The LBP operator was presented by Ojala et al. It gives us statistical and structural features.[14] 

The image is dived into small region and then extract the feature. Each pixel having decimal 

number in image called local binary patterns. In this method each pixel is matched with 

neighbors in a 3 x 3 neighborhood each value is subtracted with center pixel value. If the value 

is greater than or equal with central value then it set to 1 or if value is less then central value 

then it set to 0. 

 

   
 

Figure 8. a) A is 3 x 3 simple block b) local difference c) Sign and d) magnitude component 
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Figure 9. LBP operator example 

 
 

Figure 10. The circular (8,1), (16,2) and (24,3) neighborhoods. 

 

Formally, given a pixel at (xc, yc), the resulting LBP can be expressed in decimal form as: 

[15][16][17] 
 

 

           (10) 

where ic and iP are respectively gray-level values of the central pixel and P surrounding pixels 

in the circle neighborhood with a radius R, and function s(x) is defined as:[18][19][20][21] 
 

           (11) 

 

Some of features are given by LBP, Contrast, Correlation, Homogeneity, Energy, and Sharpness 

for image processing. These features are matched with database images with clockwise basis. 

These features are passed to NN classifiers for the classification of document images with 

organization wise. But it gives us 97.0% accuracy. So we have combined all the features given 

by GLCM, SURF and LBP for better result. 

 

D. Classification 

 

Extracted feature are passed to Neural Network for the classification purpose. For classification 

LM algorithm, feed forward neural network is used. 101 input layers are provided to the neural 

network. These 101 inputs should be classified in 4 output layer. 10 hidden neurons are used for 

the process. They are called intermediate layer. The hidden layer is used for the classification. 

Each and every node of output layer takes the input from hidden layer. Following diagram 

represents Neural Network used for classification.  
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Figure 11. Neural Network for classification of images. 
 

E. Database 

 

     

     

     

     

  
   

 
    

   

  

 

Figure 12. logo images from different organization. 
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From each logo image 22 features using GLCM, 20 features using SURF, 59 features using 

LBP are extracted. Combine the entire feature together.  For experiment total 20 images have 

been selected. So total 2020 features are obtained for the experiment. These 2020 features are 

passed NN for classification and we obtain 100% recognition rate.  
 

Table I. Result Analysis of Different Methods. 
 

Algorithm No of Features Match 

Accuracy Img1 Img2 Img3 Img4 

GLCM 22 22 22 22 95% 

SURF 20 20 20 20 96% 

LBP 59 59 59 59 97% 

GLCM+ 

SURF+LBP 

101 101 101 101 100% 

 

 
 

Table II Performance Measure of LM algorithm is given below. 

 

Logo No of 

Classification Images 

No of Miss 

Classification Images 

Accuracy (%) 

logo1 5 Nil 100 

logo2 5 Nill 100 

logo3 5 Nil 100 

logo4 5 Nill 100 

From above table show classification of 4 types 20 logos are classified properly. 

 

Table III Performance Measure of LM algorithm. 

 

Epochs 6 

Per Training 0.61979 

Per Validation  0.12893 

Performance 0.2100 

Per Testing 0.11136 

Classification Time 0.0003 

Classification Accuracy 100% 

 

The equation for calculation of MSE. 

NP
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MSE

ijij
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00
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   (12) 

Where p is number of output element and N is number of training data set .  

Presented methods performance is given in above table which shows in 1 epoch 100% accuracy 

rate obtain which took only 0.0001 times for classification with validation 0.1289 and 

performance rate is 0.2100.  Following figures show best validation performance of this method. 
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Figure 13. Flow performance of classifier. 

 

The confusion matrix displays the percentages of classification. 20 logo images of four different 

organizations are used in this experiment. It displays 100% accuracy with LM algorithm. The 

confusion matrix shows all class 1, class 2, class 3 class 4 exactly classified.  

 
 

       
 

 

Figure 14. Result of Confusion Matrix. Figure 15 : Recognition Rate Using Different Methods 

 

 

[6] CONCLUSION 
 

This paper combines the feature of three methods together. That is GLCM gives us 22 features, 

SURF gives us 20 features, LBP gives us 59 feature of each sample of logo images. 2020 

features are collected from three method and these features are passed to ANN for classification. 

It gives us 100% recognition rate using LM algorithm. 
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ABSTRACT 

Segmentation of human brain from MRI without human 

interference is a major challenge in the field of medical image 

processing. Brain segmentation is used to extract different 

features of the image for analyzing, interpretation and 

understanding of images. The objective of brain MRI 

segmentation is to precisely identify the major tissue 

structures in these image volumes. There are a number of 

methods exist to segment the brain. In this paper, we have 

implemented a new approach based on adaptive thresholding 

and K-means clustering algorithm, which is used to get 

cerebrospinal fluid (CSF), Gray Matter (GM), White Matter 

(WM) and others. In order to segment an image thresholding 

method is adopted but a fixed threshold is not appropriate for 

segmentation, if the background is rough, hence adaptive 

thresholding method is more suitable for segmentation and K-

means clustering algorithm is also used for segmenting MR 

brain image into K different tissue types, which include gray 

matter, white matter, and CSF. The efficiency and accuracy of 

the algorithm are proven by the experiments on the MR brain 

images.   

General Terms 

MRI, Segmentation, medical image processing, brain. 

Keywords 

Adaptive thresholding, K-means clustering algorithm, 

cerebrospinal fluid (CSF), Gray Matter (GM), White Matter 

(WM). 

1. INTRODUCTION 
Magnetic resonance imaging (MRI) is an important analytical 

imaging technique to obtain high quality brain images in both 

clinical and research areas [1], [2]. MRI scan creates pictures 

of tissues, organs and other structures inside your body using 

a strong magnetic field and radio waves. Magnetic resonance 

imaging (MRI) provides comprehensive images of living 

tissues. MR images are widely used for detecting tissue 

abnormalities such as cancers and injuries as well as for 

monitoring patients with neurodegenerative diseases such as 

Parkinson’s disease, Alzheimer’s disease (AD), epilepsy, 
schizophrenia and multiple sclerosis (MS) [2] – [5]. MRI is 

also used for studying brain pathology which gives useful and 

accurate clinical information. Brain tissue segmentation 

typically classifies voxels into grey matter (GM), white matter 

(WM), and Cerebrospinal fluid (CSF). Segmentation of MR 

brain images into different classes of tissue is a significant 

task for improving the understanding of many neurological 

disorders [2]. 

Image segmentation splits an image into its basic regions or 

objects. The level to which the subdivision is carried depends 

on the problem being solved. Segmentation of nontrivial 

images is the most difficult tasks in image processing. 

Segmentation accuracy decides the subsequent success or 

failure of the computerized analysis procedures [6]. Image 

segmentation is the essential step in image analysis, 

understanding, and interpretation and recognition tasks. 

Segmentation is the most important step in automated 

recognition system which has several applications in the field 

of medical imaging, satellite imaging, movement detection, 

security, surveillance etc. [7]. The segmentation of brain 

tissues into gray matter, white matter, and tumor on medical 

images is gaining tremendous acceptance with the advance of 

image guided approaches of surgery [8]. The aim of 

segmentation is to simplify and change the representation of 

an image into something that is more meaningful and easier to 

analyze. Image segmentation is frequently used to find objects 

and boundaries (lines, curves, etc.) in images [9]. The 

segmentation algorithm is based on the properties of gray 

level values of pixels. The different types of segmentation 

techniques are: (a) Edge based segmentation (b) Threshold 

Based Segmentation (c) Region Based Segmentation (d) 

Clustering (e) Matching [10]. 

2. SEGMENTATION TECHNIQUE 
In this paper, we are using adaptive thresholding and K-means 

clustering algorithm for MRI brain image segmentation. 

Thresholding is one of the commonly used methods for image 

segmentation [11]. Thresholding techniques detect a region 

based on the pixels with similar intensity values. This 

technique offers boundaries in images that contain solid 

objects on a contrasting background [10]. Thresholding 

technique gives a binary output image from a gray scale 

image. Using this method, the image is subdivided directly 

into different regions based on these intensity values of the 

pixels [12]. At present, threshold-based methods are classified 

into global and local thresholdings. If an image contains 

objects with homogeneous intensity or the contrast between 

the objects and the background is high, global thresholding is 

the best option to segment the objects and the backgrounds. 

When the contrast of an image is low, threshold selection will 

become difficult. Local thresholding can be determined by 

estimating a threshold value for the different regions from the 

intensity histogram [13]. 

Mathematically thresholding is defined as Eq. (1). Let f(x,y) 

be the input image and ‘T’ be the threshold value then the 
segmented image g(x,y) is given by,                                       (1) 

Using the above Eq. (1), the image can be segmented into two 

groups. If we want to segment the given image into multi 

groups then we should have multi threshold point [15]. 
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If we have two threshold values, then the above equation 

becomes as Eq. (2) and this equation segments the image into 

three groups  

                                                         (2) 

The significant parameter in image segmentation using 

thresholding technique is the choice of selecting threshold 

value T. In manual thresholding technique, the threshold value 

T can be selected by the user with the help of image 

histogram. In automatic threshold selection method, the value 

of T can be selected based on histogram, clustering, variance, 

means etc [10]. 

2.1 Adaptive Threshold  
Thresholding is called adaptive threshold when a different 

type of threshold is used for different regions in the image. 

This is known as local or dynamic thresholding [16]. 

Thresholding assumes that the image has pixel values 

generally different from the background [17]. This technique 

allows the threshold value T to change based on the slowly 

varying function of position in the image or on local 

neighboring hood statistics. Threshold T depends on the 

spatial coordinated (x, y) themselves. 

We adapt this technique with some optimization.  Following 

is the outline of adaptive thresholding: 

1) Binarize the image with a single threshold T 

2) Thin the thresholded image 

3) Remove all branchpoints in the thinned image 

4) All remaining endpoints are placed in the probe queue and  

used as a starting point for tracking 

5) Track the region with threshold T 

6) If the region passed testing, T=T-1, go to 5 

The adaptive thresholding algorithm calculated the local 

weighted mean just along the row, or pairs of rows, in the 

image using a recursive filter.  Here, we use symmetrical 2D 

Gaussian smoothing to calculate the local mean. This is 

slower but more general.  Median filtering is an alternative to 

the mean and offers the option of using a fixed threshold 

relative to the mean/median.  Although the potential 

advantage of median filtering being more robust the output is 

generated by using Gaussian filtering [18]. 

In this algorithm consider np represent the value of a pixel at 

point n in the image being thresholded. For the moment 

consider the image a single row of pixels composed of all the 

rows in the image lined up next to each other. 

Let fs(n) be the sum of the values of the s pixels at point n.                        (3) 

The value of the resulting image T(n) is either 1 (for black) or 

0 (for white) depending on whether it is t percent darker than 

the average value of the previous s pixels.                                                   (4) 

 

2.2 K-means clustering algorithm  
A Clustering is very useful techniques in MRI Segmentation, 

where it divides pixels into classes, without knowing prior 

information or training [19]. It classifies pixels with the 

highest probability of the same class. In the clustering 

technique, the training is done by using the pixel 

characteristics with properties of each class [15]. 

K-Means is the simple unsupervised learning algorithm for 

clusters. Clustering the image is grouping the pixels according 

to some features [20]. In K-means ‘K’ centers are defined, one 
for each cluster. These clusters must be placed far away from 

each other. The next step is to take a point fit in to a given 

data set and associates it to the nearest center. When no point 

is pending, the first step is completed and early grouping is 

done. In the second step, recalculate ‘k’ new centroids as 
barycenter of the clusters resulting from the previous step. 

After having ‘K’ new centroids a new binding has to be done 
between the same data set points and the nearest new center. 

A loop has been generated. Due to this loop, the k centers 

change their location step by step until centers do not move 

any more [15]. Finally, this algorithm aims at minimizing an 

objective function known as squared error function given by,                             (5) 

Where,            is the Euclidean distance between xi and vj 

‘Ci’ is the number of data points in the ith cluster. 

‘C’ is the number of cluster centers. 

Algorithmic steps for K-means clustering: 

Let X = {x1, x2, x3, ....xn}be the set of data points and V = { 

v1, v2, v3, ....vc }be the set of centers. 

Step1: Randomly select ‘c’ cluster centers 

Step2: Calculate the distance between each data point and 

cluster centers.                             (6) 

Step3: Allocate the data point to the cluster center whose 

distance from the cluster center is a minimum of all the cluster 

centers. 

Step4: Recalculate the new cluster center using                       (7) 

Where ‘Ci’ denotes the number of data points in the ith 
cluster. 

Step5: Recalculate the distance between each data point and 

newly obtained cluster centers. 

Step6: If no data point was reallocated then stop, otherwise 

repeat from step 3. 

K-means algorithm is fast, robust and easier to understand. It 

also gives a better result when data set are well separated from 

each other. The following figure shows the flowchart of K-

means algorithm. 
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Fig.1 Flowchart of K-means clustering algorithm 

3. EXPERIMENTAL WORK AND 

RESULTS  
The flowchart shown in following Fig. 2 fully explains the 

overall procedure of the system. Firstly, the system starts with 

an MRI brain image as an input. Here, we pre-process the 

input image with the help of median filter algorithm and 

histogram equalization. Then we apply adaptive threshold 

method and K-means algorithm on produced image. This 

gives segmented images of brain GM, WM, and CF. Further 

MRI brain Images are divided into three classes C1, C2, and 

C3 and we calculated different statistical features. 

 

Fig.2 Block diagram of proposed method 

In pre-processing phase, the input image is initially processed 

before it passes through any special purpose processing. Here 

the image quality is improved and noises are removed. It 

contains two sub-steps: 

The median filter is often using to perform noise reduction in 

an image. Window slide entry by entry which is the main idea 

of the median filter, it slides over the entire image, the pixel at 

the center is the central pixel. The neighboring pixels are 

classified according to the intensity and the median value 

replaces the central pixel value Advantage of median filters 

algorithm is that it can perform an excellent operation of 

rejecting certain types of noise [21]. This filtering algorithm 

enhances the quality of the MRI brain images. 

In order to have contrast adjustment of pixel Histogram 

equalization is used, so that intensities can be distributed 

among classes. The input image may be composed of an 

uneven distribution of intensity, which makes the image 

having weak contrast and low quality. The histogram 

equalization applied for enhancing the appearance of an 

image. 

Finally, adaptive threshold method and K-means clustering 

algorithm are used for segmentation. The experimental work 

is performed in MATLAB on Brain web database images. 

Fig.1 and Fig. 2 depicts the result of these methods.  
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Fig.3 Segmentation after adaptive threshold 

 

 
(a)   (b) 

 
(c)     (d) 

Fig.4 (a) Original Image (b) WM (c) GM (d) CSF 

Table.1 Statistical values of WM, GM, and CSF 

Statistical features WM GM CSF 

Area 
 

125577 26236 23891 

Perimeter 1888.32 4811.92 3730.25 

Std Dev of Intensity 109.548 87.676 122.036 

Coefficient of skewness -1.0779 1.8075 -0.1821 

Median Intensity 253 0 5 

 

4. CONCLUSION 
In this paper, we have implemented a new approach based on 

adaptive thresholding and K-means clustering algorithm, 

which is used to get cerebrospinal fluid (CSF), Gray Matter 

(GM), White Matter (WM) and others. In order to segment an 

image thresholding method is adopted but a fixed threshold is 

not appropriate for segmentation, if the background is rough, 

hence adaptive thresholding method is more suitable for 

segmentation and K-means clustering algorithm is also used 

for segmenting. Fig 1 and fig 2 shows experimental work on 

brain web database of MRI images and table 1. Shows 

Statistical values of three tissues WM, GM, and CSF. Hear 

adaptive thresholding and K-means clustering has performed 

best to generate different clusters of input MRI images. 
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ABSTRACT 
Image segmentation is a significant process in the 
visualization of human tissues, particularly during 
clinical analysis of magnetic resonance (MR) images. 
The Whole brain consists of several tissues precisely 
white matter (WM), gray matter (GM) and cerebrospinal 
fluid (CSF). It is hard to differentiate these tissue regions 
exclusively because these areas are not properly defined 
by boundaries. MRI brain images are extensively used in 
medical field for diagnosis, treatment, surgical planning, 
and research.  
In this paper, we have implemented the different version 
of fuzzy C-Means clustering algorithm and Learning 
Vector Quantization (LVQ) ANN on MR brain image to 
extract WM, GM, and CSF. These algorithms have been 
commonly used and provide a flexible method to 
automated image segmentation, particularly in the area 
of brain segmentation. The performance of FCM and 
LVQ is appraised on Brain Web Database where T1, T2, 
and ρ weighted images are chosen, whose thickness is 
5mm with different noise and intensity non uniformity 
(RF). Experimental results show the supremacy of 
segmentation accuracy even on the noisy MRI brain 
image. The accuracy, sensitivity, and specificity are 
improved with better segmentation.  
 
Keywords - cerebrospinal fluid, Fuzzy C-means, gray 

matter, LVQ, MRI, segmentation, white matter. 
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I. INTRODUCTION 

 
Several imaging techniques are implemented by the 
doctors namely magnetic resonance imaging (MRI), 
computed tomography CT, mammography, X-ray, 
Single photon emission computed tomography SPECT. 
Magnetic resonance imaging is a very versatile in case of 
whole body imaging, like brain, heart, abdomen, knee 
etc. [1]. Radio waves and strong magnetic field are used 

in MRI scan to produce pictures of tissues, organs and 
other structures inside our body which is displayed on a 
computer. Magnetic resonance imaging (MRI) offers 
comprehensive images of living tissues. Data acquired 
from MR images is used for identifying tissue 
abnormalities such as injuries and cancers; MR is also 
used comprehensively in studies of brain pathology, 
where regions of interest (ROI’s) are frequently 
examined in detail, for example in multiple sclerosis 
(MS) studies [2]. Magnetic resonance images (MRI) is 
commonly used in the study of brain function, 
pathology, and anatomy. MRI is a non-invasive 
technique to present high resolution images which 
provide high intensity contrast between different soft 
tissues. It plays a significant role in brain tissue 
visualization. Tissue segmentation for assessing the 
brain abnormalities, brain development and evaluation 
of the progress of treatment can be done by using 
automatic segmentation, where WM, GM, CSF are main 
tissues in a normal brain [3]. 
Dividing an image into a number of non-overlapping 
meaningful regions is called image segmentation. 
Segmentation is hard to be performed usually because of 
region inhomogeneity, blurred region boundaries, and 
noise [4]. Image segmentation is a key technique to 
analysis, understand and describe medical images for 
diagnosing various diseases [5]. It is one of the basic 
problems in image analysis. In the investigation of 
medical images for computer-aided diagnosis and 
therapy, segmentation is often required at an initial 
stage. It is a challenging and complex task because of the 
inherent nature of the images. The brain has a very 
complex structure and its accurate segmentation is vital 
for detecting necrotic tissues, tumors, and edema for 
prescribing appropriate therapy. MRI is a vital 
diagnostic imaging method for the initial finding of 
abnormal changes in organs and tissues [6]. 
The processing operation in which an area of the image 
with specific characteristics is labeled is known as Brain 
MRI segmentation (BMS). It is the main processing step 
in many medical researches and clinical applications 
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where decision making is critical. As brain MRI is a set 
of images with large volume information. Manual 
segmentation is a time consuming task so an automatic 
segmentation method with adequate speed, high 
accuracy, and generalization capability is needed [7]. 
Many researchers have proposed different segmentation 
methods for brain MRI segmentation. These image 
segmentation algorithms are broadly classified into four 
groups: thresholding, edge detection, region based and 
clustering [8]. Thresholding methods isolate the original 
image into foreground and background by setting up a 
threshold. Edge detection algorithms locate the 
boundaries of the objects in the image by analyzing the 
unexpected changes in the intensities of the image 
pixels. Region based approaches make segmentation by 
utilizing region features and finally in clustering 
algorithms it divides the objects or patterns into different 
groups in a way that the samples in a group are more 
similar to each other than the samples of other groups 
[9]. Because of the complexity for classification of tissue 
intensities in brain images threshold determination 
becomes very difficult. Due to this thresholding methods 
are normally restrictive and always combined with other 
methods [10]. In region growing it extends thresholding 
by combining it with region homogeneity criteria or 
connectivity conditions. Any methods become 
Successful if they collect accurate anatomical 
information to locate single or multiple seed pixels for 
each region along with their associated homogeneity 
[11]–[13]. Clustering is a very popular technique for 
medical image segmentation. There are Different 
clustering algorithms, such as K-Means, EM (the 
Expectation Maximization algorithm), SOM (self-
organizing map), the mean shift algorithm and fuzzy c-
means (FCM) clustering [15]. 
Clustering is an unsupervised learning problem in which 
meaningful and useful objects were accumulated 
together based on some similarity measure. The most 
used algorithm for image segmentation in the last decade 
is Fuzzy c- Means clustering (FCM) [15]. Fuzzy c-
means was first proposed by Dunn and it was used as the 
general FCM clustering algorithm by Bezdak. This 
algorithm splits the image pixels into different clusters 
depends on the degree of the membership in other words 
each pixel can belong to multiple regions based on the 
membership value. FCM has been broadly implemented 
in several medical applications because of its good 
performance [9]. Unfortunately, over-sensitivity to noise 
is the greatest limitation of FCM. The original FCM 
algorithm delivers better results for segmenting noise 
free images but it cannot properly segment images that 
are corrupted by noise, outliners and other imaging 

objects. The FCM algorithm is modified to improve the 
partition of the meaningful regions [16]. 
Learning Vector quantization (LVQ) ANN is supervised 
learning algorithm used for classification of MR Images. 
It used codebook vectors for training purpose, where the 
correctness of classification and segmentation for MR 
images depends upon codebook. 
 

II. RELATED WORK  

 
Medical image segmentation is a very significant issue 
in medical imaging. Many segmentation techniques have 
appeared in literature out of which some are discussed 
here. 
Clustering algorithm segments an image by grouping 
homogeneous data points in the feature space into the 
same cluster. The main motive of this algorithm is to 
partition the image into clusters of similar data points by 
iteratively minimizing a cost function in accordance with 
a distance metric, which depends upon the distance 
between the pixels and the cluster centers in the feature 
space. However, the FCM algorithm only considers the 
intensity information and does not consider the spatial 
information present in the image into consideration, 
therefore, has a drawback of having high sensitivity to 
noise and other image artifacts. Ahmed et a1. [9] 
proposed an alteration in FCM algorithm with spatial 
constraints named FCM_S by combining a neighbor 
regularization term into the objective function of the 
FCM algorithm. This algorithm improves the noise 
sensitivity on account of heavy computational time. 
Chen and Zhang [18] proposed two alternatives of the 
FCM named FCM_SI and FCM _ S2. In which they use 
the mean filtered and median filtered image respectively 
to change the neighborhood term in the FCM_S, and 
these filtered images are calculated in advance, 
therefore, decreasing the computational time. Szilgyi et 
al [10] proposed the enhanced EnFCM, in which they 
use the grey level histogram to perform clustering, 
because the numbers of grey levels are generally less in 
comparison with the number of pixels in the image, thus 
reducing the time complexity. To further reduce the 
computational time Cai et al.[11] proposed a fast 
generalized FCM(FGFCM) which integrates both the 
local spatial and the local grey level relationship into the 
FCM algorithm, which further decreases the noise 
sensitivity as well as reduces the time complexity. All 
these clustering methods use the local information of the 
pixel for image segmentation. In the case of MRI images 
corrupted by high intensity of noise, the result of all 
these algorithms decreases; it is the major drawbacks of 
all these methods. Zexuan et.al [16] proposed a method 
known as weighted image patch based FCM algorithm 
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(WIPFCM), which uses the image patches instead of 
pixels in FCM algorithm to increase the robustness. 
Motivated by patch based methods Zaixin et.al [17] 
proposed a neighborhood weighted FCM algorithm 
(NWFCM) which uses both the patch difference and 
local statistics to show a new similarity measure into the 
objective function of the FCM algorithm, making it 
compete better with the other algorithms. 
Dzung L. Pham et al. [2] develops an algorithm in which 
they altering the objective function in the Fuzzy C 
Means algorithm to include a multiplier field. But if 
there is extreme noise, it may perform poorly. Ardizzone 
et al. [3] modified the FCM segmentation of MRl by 
using Gullied filter for pre-processing to remove 
inhomogeneity in the images. Bianrgi, P.M. et al [4] 
proposed an MRI segmentation using neural network 
based FCM clustering algorithm. The method applied on 
one channel MR data, but MR images are multi-spectral 
and give additional information. Because of noise and 
inhomogeneity, this algorithm fails to work. Wang et al. 
[5] proposed the Modified Fuzzy C- Means (MFCM) 
algorithm. It changes original FCM by using local and 
nonlocal information, and distance metric was replaced 
by dissimilarity index. K. Sikka et al. [6] develops a 
fully automated algorithm for Modified FCM 
framework. Neelum Noreen et al. [8] proposed MRl 
segmentation using wavelet and Fuzzy c means to 
remove inhomogeneity but it does not enhance edge 
detail. Iraky khalifa et al. [9] proposed Fuzzy C Means 
(FCM) Clustering in which they use wavelet 
Decomposition for feature extraction and feature vector 
treat as input to FCM. This gives better segmentation 
than Fuzzy C Means. Anil A Patil et al, [10] proposed 
Image denoising by applying curvelet transform with 
Bayes Shrink Soft Thresholding to improve smoothness 
and edge preservation. Priti Naik et al. [11] develops 
denoising method using curvelet transform with two 
thresholding techniques which are hard thresholding and 
partial reconstruction. For further accurate segmentation, 
M. Arfan Jaffar et al. [13] proposed a Spatial Fuzzy 
method with wrapping based curvelet transform for 
denoising. This method uses spatial relationship for 
c1ustering. Hamed shamsi et al. [14] proposed new 
fuzzy algorithrn. In which the initial membership matrix 
for clusters obtained by initial cluster center using spatial 
information to improve the strength of the clusters. 
Javad Alirezaie, M. E. Jernigan, and C. Nahmias 
introduce a study exploring the potential of artificial 
neural networks (ANN’s) for the segmentation and 
classification of MR images of the human brain. In this 
study, they introduce the application of a learning vector 
quantization (LVQ) ANN for the multispectral 
supervised classification of MR images. They have 

improved the LVQ for superior and more precise 
classification. They have analyzed the results using LVQ 
ANN versus back-propagation ANN. This comparison 
demonstrates that there technique is impervious to the 
gray-level variation of MR images between different 
slices. It presents that tissue segmentation using LVQ 
ANN performs better and faster than that using back-
propagation ANN. 
 

III. Fuzzy C - Means Clustering algorithm 

(FCM) 

 
The standard FCM algorithm is worldwide accepted for 
image segmentation method. It is unsupervised learning 
algorithm which was presented by Dunn and later on 
extended by Bezdek. This algorithm is a slight variation 
of k-means algorithm. FCM algorithm is the application 
of image segmentation of MRI brain images which 
extracting into three clusters specifically white matter 
(WM), gray matter (GM) and cerebrospinal fluid (CSF) 
[28]. FCM algorithm produces the better performance 
compared to Kmeans algorithm. In FCM clustering it 
allows data to be divided into a number of clusters. It 
depends on minimizing an objective function, with 
respect to fuzzy membership, and set of cluster centroids 
V. 

  
2

1 1

( , ) ( , )
N C

m

m ij j i

j i

J U V u d x v
 

  (1) 

In the above equation,
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X x x x x   is data 

matrix where p denotes the dimension of each Xj, 
“feature” vector, and N denotes the number of feature 
vectors. C represents the number of clusters. The m is 
weighting exponent on each fuzzy membership and 
control the degree of "fuzziness" of the resulting 

classification. U is a fuzzy matrix.
 j i

d x v  is the 

Euclidean norm. The membership function is 
represented as follows: 
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(1, )m  is a weighting exponent on each fuzzy 

membership, which controls the degree of fuzziness.
 

2 ( , )
j i

d x v   is a measurement of similarity between
j

x   

and i
v    

 
22( , )

j i j i
d x v x v      (4) 

.  is defined as a straightforward Euclidean distance or 

its generalization such as the Mahalanobis distance. The 

feature vector X in MR images represents the pixel 

intensities, so 1p  . The FCM algorithm iteratively 

optimizes ( , )
m

J U V  with the continuous update ofU   

and ,V until
( 1) ( )l l

U U    , where is the number of 

iterations. 
There are some limitations of FCM for image 
segmentation. First, equation-1 shows that the objective 
function of FCM doesn’t take into consideration any 
spatial dependence among ,X but deals with images the 

same as separate points. Secondly, the membership 

function U in equation-2 is typically decided 

by
2 ( , )

j i
d x v , which measures the similarity between the 

pixel intensity and the cluster center. Higher 
membership depends on closer intensity values to the 
cluster center so it increases the sensitivity of the 
membership function to noise. If an image comprises 
noise or is affected by objects, it will change the pixel 
intensities, which results in an incorrect membership and 
improper segmentation. These problems must be 
properly resolved to improve the robustness of the FCM 
algorithm.  
 

IV. Learning vector quantization (LVQ) 

 
Learning Vector Quantization ANN is a classification 
network developed by Kohonen in 1988. It consists of 
two layers which classifies patterns by using the finest 
set of reference vectors or codewords. A codeword is a 
set of connection weights from input to output nodes as 

shown in Figure [29]. The set of vectors 1 2, ,...,
k

w w w    

is called a codebook in which each vector i
w

 
is a 

codeword for Vector Quantization. If numerous 
codewords are allocated to each class, and everyone is 
labeled with the corresponding class symbol, the class 
region in the x    space (input) are well-defined by simple 

nearest-neighbor comparison of x  with the 

codewords i
w ; the label of the closest i

w defines the 

classification of x . 

 
Fig.1 Topology of LVQ ANN 

To define the optimum placement of
i

w  in an iterative 

learning process, initial values must be set. In next step, 
we have determined the labels of the codewords, by 
presenting a number of input vectors with known 
classification, and assigning the codewords to different 
classes by majority voting, according to the frequency 

with which each i
w  is closest to the calibration vectors 

of a particular class x . 

The classification accuracy improves if the i
w

 
are 

modified as per the algorithm described below. The idea 
is to pull codewords away from the decision surface to 
mark the class borders more accurately. In the following 

algorithm assume i
w

 
is the nearest codeword to the input 

vector x  (1) in the Euclidean metric; then, also defines 

the classification of x : 
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The following algorithm shows how the codewords will 
be updated: 
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10000
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After enough iteration, the codebook normally 
converges and the training is terminated. 
 

V. Experiment and results 
 
In this section, we present the results from two 
approaches for segmentation of MR brain images i.e. 
LVQ and FCM. In LVQ methods we use pixel intensity 
values and spatial information of neighboring pixels as 
features. The number of input nodes in the network is 
equal to the number of features, and the number of 
output nodes is equal to the number of target tissue 
classes. In FCM we compare the segmentation 
performance of FCM, KFCM, and SFCM. 
In each of the cases, the images are segmented into three 
classes: CSF, white matter, gray matter. 
5.1 Results of the LVQ ANN Approach 
Codebook Initialization: To initialize the codebook 
vectors a set of vectors is chosen from the training data, 
one at a time. All the entries used for initialization must 
fall within the borders of the corresponding classes, 
which are checked by the K-nearest neighbor (K-nn) 
algorithm. In this step, the placement of all codebook 
vectors is first determined without considering their 
classification. Then for initialization codebook vector is 
selects based on the desired number of codewords. For 
our segmentation problem, different sets of codebooks 
including 60 to 120 codewords for each set have been 
tested. 
The precision of classification may depend on the 
number of codebook entries allocated to each class. 
There is not any simple rule to find out the best 
distribution of the codebook vectors. We used the 
method of iteratively balancing the medians of the 
shortest distances in all classes. Our program first 
computes the medians of the shortest distances for each 
class and corrects the distribution of codewords in a way 
that the classes in which the distance is greater than the 
average, codewords are added; and for those classes in 
which the distance is smaller than the average, some 
codewords are deleted from the initialized codebook 
vector [29].  
Finally, when the codebook has been initialized 
properly, training is started. Training vectors are selected 
by manual segmentation of Multi-spectral MR images 
(Tl, T2, and p-weighted images) of the brain.  
Fig. 2 shows results obtained using this approach. The 
original T1 weighted image is shown in Fig. 2(a). CSF, 
white matter and gray matter are shown separated in Fig. 
2(b)–(d). 

 

  

(a) (b) 

 

 

(c) (d) 
Fig.2. Result of LVQ (a) original T1 weighted image (b) 
CSF (c) gray matter (d) white matter   
 
5.2 Results of the FCM Approach 
Fig. 3 shows results obtained using FCM approach. The 
original T1 weighted image is shown in Fig. 3(a). CSF, 
white matter and gray matter are shown separated in Fig. 
3(b)–(d). 
 

  

(a) (b) 

 

 

(c) (d) 
Fig.3. Result of FCM (a) original T1 weighted image (b) 
CSF (c) gray matter (d) white matter 
 

 

 

(a) (b) 
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(c) (d) 
Fig.4. Result of KFCM (a) original T1 weighted image 
(b) CSF (c) gray matter (d) white matter 
 

  

(a) (b) 

  

(c) (d) 
Fig.5. Result of SFCM (a) original T1 weighted image 
(b) CSF (c) gray matter (d) white matter 
 

Table I: Evaluations of LVQ and different FCM 

methods 
Validation Function

Vpc Vpe

FCM 0.802 0.381

KFCM 0.891 0.178

SFCM 0.876 0.052

LVQ 0.985 0.030

FCM 0.801 0.379

KFCM 0.893 0.180

SFCM 0.881 0.050

LVQ 0.984 0.030

FCM 0.821 0.347

KFCM 0.910 0.157

SFCM 0.883 0.052

LVQ 0.983 0.029

FCM 0.823 0.343

KFCM 0.889 0.157

SFCM 0.882 0.056

LVQ 0.986 0.027

Noice 7% HH 20%

Segmented Image Segmentatiion Technique

Noice 9% HH 40%

Noice 9% HH 20%

Noice 7% HH 40%

 

 
In above table, we have described the comparative study 
of LVQ and different variations of FCM. The T1 
weighted brain MRI image is taken from the freely 
available Brain Web dataset [30]. Different combination 
(noise percentage and intensity inhomogeneity 

percentage) of T1 weighted simulated brain MRI image 
have been chosen. 
The quantitative results of a T1-weighted simulated 
brain MRI images are shown in Table I. The 
performance of all the method has been tested for the 
different level of noise and inhomogeneity for the T1 
weighted simulated brain MRI images, which are freely 
available in the Brain Web database [30] and found that 
the LVQ method is significantly improved over the 
FCM, KFCM, and SFCM. 
 
Table II. Appraisal of segmentation techniques on T1 

weighted MR image 
class Evaluation Prameters FCM KFCM SFCM LVQ

Uns(%) 0.5 0 0.47 0.21

OvS(%) 7.98 100 7.98 6.8

InC(%) 0.76 34 0.73 0.51

Uns(%) 1.35 0 1.11 0.93

OvS(%) 11.08 100 10.92 7.11

InC(%) 2.33 10.16 2.11 1.2

Uns(%) 0.75 15.86 0.76 0.51

OvS(%) 7.23 0 5.72 2.61

InC(%) 1.68 13.57 1.47 0.93

Uns(%) 0.87 5.29 0.78 0.51

OvS(%) 8.76 66.67 8.21 5.5

InC(%) 1.59 19.24 1.44 1.05

White matter

Gray matter

Average

CSF

 

 

 

Fig.6. Objective function 
 

VI. CONCLUSION 

 
Medical images usually contain unknown noise and 
substantial uncertainty, and therefore clinically 
acceptable segmentation performance is difficult to 
achieve. MRI brain image segmentation is useful for 
further investigation by the radiologists and is suitable to 
measure the content of tissue regions under any 
abnormality developed in the human brain.  Here we 
have evaluated the segmentation technique on MRI 
images where Vpc and Vpe are validated according to 
increasing of noise level with 7% and 9% of noise.   
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In this paper, we have also compared different methods 
for tissue segmentation of MRI brain images like gray 
matter, white matter, and Cerebrospinal Fluid. The 
appraisals of segmentation technique of T1 weighted are 
shown in table 2. The implementation of LVQ, FCM, 
KFCM, and SFCM algorithms have been tested on 
brainweb images, with different noise levels. 
Experimental results show that the LVQ method is 
robust for tissue segmentation. 
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The Argemone mexicana L, commonly found on desolate 
land in the Marathwada region of Maharashtra state, 
India, has been used for treating oral cavity infections. 
We sought to investigate the antimicrobial potential of 
A. mexicana L. In this study, cold aqueous and metha-
nolic extracts were prepared from the A. mexicana L 
leaves. These extracts were tested for their antibacterial 
activities against selected bacterial isolates. The antibac-
terial activity and MICs were tested using the agar well 
diffusion method and broth dilution method, respec-
tively. The cold aqueous and methanolic extracts of A. 
mexicana L leaves inhibited growth of clinical isolates of 
Staphylococcus aureus, Bacillus cereus, Escherichia coli and 
Pseudomonas aeruginosa.The antibacterial potentiality of 
A. mexicana L extracts was compared with Streptomycin 
– the reference antibiotic used in this study. The active 
ingredient of antibacterial potentiality within the A. me-
xicana L extract was purified and characterized by TLC, 
HPLC and NMR analysis. Structural elucidation of Berber-
ine and its bioactivity both, from the A. mexicana L and 
commercial preparation, is investigated.

Key words: antibacterial potentiality, Argemone mexicana, aqueous, 
methanolic extract, HPLC, NMR and phytochemical analysis
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INTRODUCTION

About 80% of the population in developing countries 
relies for its primary health care needs on traditional 
and/or alternative medicine which is based on medici-
nal plants (Newman & Cragg, 2007). It is estimated that 
about 87% of all categorized human diseases, including 
microbial infections, cancer, metabolic disorders and im-
munological disorders, have been treated with natural 
products and alternative medicines (Uddin et al., 2011). 
Commonly used medicinal plants and vegetables not 
only possess the essential nutrients but are also reported 
to contain secondary metabolites, such as alkaloids, fla-
vonoids, glycosides, terpenoids and phenolics (Cai et al., 
2004; Abdelwahab et al., 2010). Currently, there is a great 
number of antibiotics available to treat microbial infec-
tions, however, it is well documented that many infec-
tious agents have attained resistance to several of these 
antibiotics (Roux et al., 2012; Kapoor et al., 2017). This 
has posed a great difficulty in treating microbial infec-
tions. An introduction of fixed drug combinations could 
override this difficulty in a few cases (McGettigan et al., 

2015). However, for many microbial infections, in par-
ticular bacterial ones, even a fixed drug combination ap-
proach has been also found to be ineffective. For over 
one and a half decades no new antibiotics with the abil-
ity to escape the microbial drug resistance phenomenon 
have been added (Sorg et al., 2016). The Argemone mexi-
cana L. (Papaveraceae), commonly known as prickly pop-
py, has been used as a medicinal plant in Mexico, Nige-
ria and tropical America (Rosas-Pinon et al., 2012; Gupta 
et al., 2015). It is used to treat different ailments, given 
its antimicrobial, antiparasitic, antimalarial, pesticide, cy-
totoxic and neurological properties (Graz et al., 2010;Ru-
bio-Pina & Vazquez-Flota, 2013). Fresh yellow, milky 
seed extract containing protein-dissolving substances is 
effective in the treatment of warts, cold sores, skin dis-
eases, itches and jaundice (Chopra et al., 1986).Previous 
studies by (Bhattacharjeeet al., 2006; Singh et al., 2009; 
Osho & Afetunji, 2010; Alagesaboopati & Kalaiselvi, 
2012 and Sahuet al., 2012) reported antibacterial activity 
in root, stem, leaves, seed and essential oil extracts of A. 
mexicana L. In-vitro antibacterial activity of the stem of A. 
mexicana L and wild medicinal plants were also evaluated 
by (Rahman et al., 2009 and Saranya et al., 2012). Re-
cently, antifungal (Doss et al., 2012 and More & Kharat, 
2016) and anticancer potentiality of A. mexicana L has 
been reported (More & Kharat, 2016). Despite the num-
ber of antibacterial potentiality reports on A. mexicana L, 
it is unclear which of the phytochemicals are responsible 
for this potentiality. In this study, we aimed to explore 
the existence of antibacterial potential for A. mexicana 
against pathogenic bacteria. The second objective of this 
study included isolation, purification and characterization 
of the phytochemical conferring antibacterial potential 
to A. mexicana L. Cold aqueous and methanolic extracts 
prepared from A. mexicana leaves were processed for de-
termination of antibacterial potential against pathogenic 
isolates: Gram positive, i.e. Staphylococcus aureus and Bacil-
lus cereus, and Gram negative, i.e. Escherichia coli and Pseu-
domonas aeruginosa. The results obtained on the antibacte-
rial potential and analytical studies on the characteriza-
tion of the active ingredient and functional confirmation 
on antibacterial potentiality are discussed.

MATERIALS AND METHODS

Bacterial culture maintenance. The bacteria used 
in this study included Gram positive bacteria: Staphylococ-
cus aureus (AmoxR & AmpR) and Bacillus cereus, and Gram 
negative bacteria: Escherichia coli (AmpR& ChlR) and Pseu-
domonas aeruginosa (PenR & AmpR). They were maintained 
on nutrient agar (NA) slants at 4°C (HiMedia India). The 
bioassay of bacterial suspension was obtained by inocula-
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tion using nutrient broth for 24 h, followed by ten-fold 
serial dilution in PBS pH 7.2 to obtain CFU/mL=106.

The A. mexicana plantparts. The plant material was 
verified and authenticated with the Herbarium Center, 
Department of Botany, Dr. Babasaheb Ambedkar Mar-
athwada University, Aurangabad, India. It was confirmed 
asA. mexicana L., a member of the Papaveraceae family 
and is commonly referred to as Swarnakshiri, Bilayat and 
Pivla Dhotra. The allotted accession number is 0609. 
Leaves of A. mexicana were collected and rinsed with 
sterile double distilled water, disinfected with 70% alco-
hol and then dried on paper towel at room temperature. 
After drying, the plant materials were ground in a labo-
ratory grinding machine.

Methanolic extracts. The methanolic extracts were 
prepared as described in More & Kharat (2016). Briefly, 
in a tightly sealed container at room temperature, 50 g 
of the grounded plant material were extracted with 150 
mL of methanol. The extract was protected from light 
and kept overnight on a rotary shaker (Remi, Elektro-
technik, Ltd., Mumbai, India). The extract was filtered 
through a five layered sterile muslin cloth. The proce-
dure was repeated three times to obtain clear and color-
less filtrate. The methanol from the filtrate was removed 
by rotary evaporation (Rotary Evaporator, EJER tech, 
Hangzhou, Zhejiang, China). Extract was stored at 16°C 
overnight, and subsequently freeze-dried at –60°C in a 
20 mL vacuum for 24 h. The extract was then sterilized 
with UV and stored in an airtight container at 4°C until 
further use.

Aqueous extracts. Exactly 50 g of grounded plant 
material were extracted with 150 mL sterile double dis-
tilled water for 24 h, as in the case of methanol. The 
mixture was filtered through a sterile five-layered muslin 
cloth and centrifuged at 5000 rpm, and the supernatant 
was concentrated with the rotary evaporator (EJER tech, 
Hangzhou, Zhejiang, China). The concentrated extract, 
free from liquid, was then UV sterilized and stored at 
4°C until further use. At the time of experiment, the dry 
mass was resuspended to achieve 2 mg/ml concentra-
tion.

Antibacterial potentiality test. The antibacterial po-
tentiality of A. mexicana was tested with minor modifica-
tions byan agar well diffusion method described by (Boy-
anova et al., 2005). An inoculum of 106 CFU/mL was 
adjusted in molten Muller Hinton agar and poured into 
pre-sterilized petri-plates. Upon solidification, wells were 
punched with a sterile cork borer (Scientific laboratory, 
New Delhi, India). Each well was filled with 40 µg of 
the extract (20 µL). As an antibacterial standard, strepto-
mycin (40 µg) was used for comparison. Plates were then 
incubated at 37°C for 24 h for the detection of inhibi-
tory zones. The experiments were repeated three times; 
the average and standard deviations (S.D.) were then cal-
culated. Antibacterial activity was evaluated by measuring 
the diameter of growth inhibition zone around the well.

Phytochemical analysis of the A. mexicana leaf ex-
tracts. Qualitative and quantitative estimates for various 
phytochemicals of A. mexicana extracts were performed. 
Existence of phytochemicals was confirmed by perform-
ing various biochemical tests, namely the Molish’s test 
for carbohydrates, ninhydrin test for proteins, FeCl3 test 
for tannins, foam test for saponins, fluorescence test for 
coumarins, Fehling’s test for glycosides, Shinoda test for 
flavonoids, Liebermann Burchard test for steroids and 
terpenoids, as well as Dragendorff test for alkaloids, as 
described in Rajpal (2005). For the estimation of phy-
tochemicals, 1gof powder dissolved in 20 mL of water 
was incubated in a water bath incubator at 65°C for 15 

min and filtered through five layered sterile muslin cloth. 
The filtrate obtained was used in the analysis of carbo-
hydrates, saponins, proteins and tannins.

Minimum inhibitory concentration (MIC) of the 
leaf methanolic extracts of A. mexicana. The MIC 
was calculated as the lowest concentration that inhibits 
growth of the tested organism. Minimum inhibitory con-
centration (MIC) was determined by agar well diffusion 
method (Boyanova et al., 2005) and standard broth di-
lution techniques (Washington & Sutter 1980). On each 
Müller Hinton agar plates, 8 mm wells were punched 
with a sterile cork borer. Sample extracts were prepared 
at a concentration of 10 mg/ml, 20 mg/ml, 30 mg/ml 
and upto 100 mg/ml. The plates were then incubated at 
37°C for 18 to 24 h. The inhibitory zone which appeared 
around the well was recorded. In the case of broth di-
lution, bacteria were inoculated in Müller Hinton broth 
supplemented with 200 mg/ml, 400 mg/ml, 800 mg/
ml, and 1600 mg/ml of the leaf methanolic extracts of 
A. mexicana. Tubes were incubated at 37°C for 24 h, the 
lowest concentration inhibiting bacterial growth was ex-
pressed as MIC in mg/ml.

Thin layer chromatography for crude extracts and 
berberine chloride. The methanolic extracts of A. mexi-
cana leaves and berberine (Sigma-Aldrich) were prepared 
by dissolving in methanol (mg/ml) and collected in 
two test tubes. The TLC plates, 15 cm×10 cm×0.3 cm 
(length×width×thickness) were overlaid with a slurry of 
silica gel with calcium sulphate as the binder. An aliquot 
of 20 µl sample was loaded onto the thin layer chroma-
tography plate and put in a buffer tank containing Hex-
ane: chloroform: methanol (4:4:2, V/V/V); theresulting 
chromatogram bands were visualized by iodine vaporiza-
tion.

Column chromatography conditions. A 1.5 
cm×30 cm (diameter × height) column was packed with 
15 g of silica powder made in the n-Hexane solvent. The 
extract was then loaded onto the top of the column and 
saturated for 3 h. The elution was done by using 20 dif-
ferent mobile phases (Table 3) shifting from non-polar 
to polar in an increasing order. These fractions, along 
with the berberine, were then used for the TLC analysis. 
The Rf values for each fraction were recorded and com-
pared with berberine. Fraction 12 indicated similar Rf 

value with berberine. Hereafter, fraction 12 was utilized 
for further ultra-purification with HPLC and deciphering 
structure with 1H NMR.

High Performance Liquid Chromatography condi-
tions. Analysis was performed using a high performance 
liquid chromatography system (Shimadzu’s Prominen-
ce HPLC class LC-20AD, Japan), with a Prominence 
Pump, High precision dual plunger design and forced 
check valve design for excellent solvent delivery control 
(Schewenninger et al., 2008). A reverse-phase C18 col-
umn (length 250 mm, dia – 4.6 mm, particle size 5 μm, 
pore size 100 Å, Material: Silica, Spherical Fully Porous 
Ultrapure) was used (Syncronis, ThermoFisher Scientific, 
Inc, USA). All analyses were performed at room tem-
perature with a mobile phase of methanol and acetoni-
trile (60:40), an injection volume of 10 μl, and a flow 
rate of 1.0 mL/min. The column effluent was monitored 
at 214 nm with an L-2400 series multi-wavelength UV 
Detector. Fractions were collected for further analysis of 
antibacterial activity and structure determination on the 
basis of their RT.

NMR spectroscopy conditions. NMR studies were 
conducted to predict the structure of the chemical com-
pound present in the HPLC purified fraction. The anal-
ysis was performed with the Advance – III 400 MHz 
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Fourier Transform Digital NMR Spectrometer (Bruker 
Biospin, Switzerland) 1H in DMSO-D6. 1H NMR spec-
tra of HPLC Peak 2 and standard berberine chloride 
were recorded. Chemical shifts were recorded as a delta 
value. For graphical analysis, amestrenova software was 
used. The software enabled identification of the com-
pound present in the HPLC purified fraction.

Antibacterial activity of the HPLC purified frac-
tion. The antibacterial potentialityidentified in A. mexi-
canaleaf extract was confirmed with agar well diffusion 
assay as described above. The HPLC purified extract, 
along with berberine and a comparison standard antibi-

otic streptomycin, were used for the antibacterial assay. 
The inhibitory zones against test organisms were ana-
lyzed.

RESULTS

Antibacterial potential of A. mexicana

One of the aims of this study was to address whether 
or not A. mexicana has antibacterial potentiality against 
clinical isolates. The methanolic and cold aqueous ex-

Figure 1A. Antibacterial activity of methanolic and aqueous extract against four tested bacteria:
The X-axis shows clinical isolates used in this study; Y-axis shows zone of inhibition represented by bars: (1) B. cereus; (2) S. aureus; (3) 
P. aeruginosa; and (4) E. coli. Antibacterial activity within methanolic extracts of leaves (black bars), aqueous (gray bars) for A. mexicana 
extracts, while empty bars denote antibacterial activity of streptomycin. Error bars shown on each histogram indicate standard deviation.
Figure 1B. Functional demonstration of antibacterial potency of purified berberine: 
Zone of inhibition in mm against different Gram positive and Gram negative bacteria, standard berberine chloride, HPLC purified fraction 
and streptomycin. The black bars indicate berberine, gray bars indicate HPLC peak 2, while the empty bars denote streptomycin medi-
ated antibacterial activity

Table 1. Determination of MIC for the A. mexicana methanolic and aqueous extracts.

Sr. 
No

extract 
in μg/well

Zone of Inhibition (in mm)

B. cereus S. aureus P. aeruginosa E. coli

Methanolic Aqueous Methanolic Aqueous Methanolic Aqueous Methanolic Aqueous

01 200 10+/-1 10+/-1 9+/-2 10+/-1 10+/-2 10+/-1 9+/-1 11+/-1

02 400 15+/-2 16+/-1 14+/-1 13+/-2 16+/-1 17+/-2 13+/-1 13+/-1

03 600 17+/-1 20+/-2 17+/-1 17+/-1 18+/-1 18+/-1 16+/-1 16+/-1

04 800 21+/-1 20+/-1 22+/-1 21+/-1 22+/-1 22+/-1 20+/-1 20+/-1

05 1000 21+/-1 20+/-1 22+/-1 21+/-1 22+/-1 22+/-1 20+/-1 20+/-1

Note: Values for inhibitory zones were recorded from at least three experiments, +/- denotes Standard deviation.

Table 2. Detection of phytochemicals from the methanolic extracts of A. mexicana leaves

Phytochemical compounds Leaf Extract Phytochemical compounds Leaf Extract

Carbohydrate Present Glycoside Present

Saponin Absent Flavonoid Present

Protein Absent Phytosterol Absent

Split amino acids Absent Phenolics Absent

Tannin Present Alkaloid Present

Coumarins Present
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tracts prepared from the leaves of A. mexicana, along 
with streptomycin, were inoculated into wells punched 
in pre-seeded agar plates, as described for the agar well 
diffusion assay (Boyanova et al., 2005; Singh et al., 2009). 
After incubation at 37°C for 24 h, the zone of inhibi-
tion around the well was measured and recorded as 
the measure of antibacterial activity. Results depicted in 

Fig. 1 show that the A. mexicana leaf extract, methanolic 
(black bar) and cold aqueous (grey bar), exhibit signifi-
cant antibacterial activity. The inhibitory zones obtained 
for methanolic and aqueous leaf extracts were found to 
be similar to streptomycin (empty bars), a comparison 
standard used in this study. These observations suggest 
that the A. mexicana leaf contains an antibacterial com-
ponent of potentialilty comparable to that of streptomy-
cin.

Determination of MIC

The A. mexicana extracts, at concentrations of 200 µg 
/well and upto 1000 µg/well, were used for the anti-
microbial potential determination. The MIC concentra-
tion was determined with the agar well diffusion assay 
by measuring the zone of inhibition. The MIC value for 
A. mexicana extracts was also determined by the broth 
dilution method (Washington & Sutter 1980). The inhib-
itory zones for agar well diffusion assay were measured 
(see Table 1). In the case of the broth dilution assay, 
bacterial growth was measured after 24 h incubation. 
Bacterial growth was found to decline with increasing 
concentrations of the extract. As concentrations of 800 
mg/ml and above exhibited no bacterial growth, the said 
concentration was regarded as the MIC.

Phytochemical analysis of the leaf extract

The existence of phytochemicals in the methanolic ex-
tract of A. mexicana leaves was confirmed by various bio-
chemical tests. Results shown in Table 2 suggest that the 
extract contained alkaloids, tannin, glycosides, carbohy-
drates, courmarins and flavonoids, but was found to be 
devoid of proteins, split amino acids and phenolics. The 
lack of amino acids, proteins and phenolics in the extract 
might have been due to the use of methanol as the sol-
vent. The antibacterial potency observed for the extract 
above is likely tobe associated with the phytochemical(s) 
detected in the extract.

Purification and characterization of the active 
compound with antibacterial potency

Thin Layer Chromatography (TLC)

After identifying phytochemicals that existed in the 
A. mexicana leaf methanolic extract, we then sought to 
purify the antibacterial compound with column chroma-
tography. About 20 fractions were collected (see Mate-
rials & Methods) from the column and processed for 
TLC analysis, along with berberine chloride as the stand-
ard alkaloid. Table 3 shows various combinations of mo-
bile phases applied for collecting fractions. Berberine is 
a quaternary ammonium salt from the protoberberine 
group of isoquinolinealkaloids. Previous studies had re-
ported the use of berberine in China as a broad-spec-
trum anti-microbial medicine (Rubio-Pina & Vazquez-
Flota, 2013).The Rf values for20 fractions were recorded 
and compared with the Rf value obtained for berberine 
chloride (see Table 4). Fraction 12 of the extract showed 
identical Rf values with that of berberine chloride, en-
hancing likelihood of the existence of berberine in the 
extract. Hence, column fraction 12 of the leaves was 
processed for HPLC analysis.

High Performance Liquid Chromatography analysis of fraction 12

Purification of the chemical in fraction 12 was car-
ried out by chromatographic separation with Shimadzu’s 
Prominence HPLC system, Japan. The HPLC chro-

Table 3. Mobile Phase used for column chromatography

Sr.No.
Frac-
tions

Mobile Phase
Volume 
in ml

1 1 n-Hexane:Chloroform(8:2) 10 ml

2 2 n-Hexane:Chloroform(6:4) 10 ml

3 3 n-Hexane:Chloroform(3:7) 10 ml

4 4 n-Hexane:Chloroform(1:9) 10 ml

5 5 Chloroform:Ethyl Acetate(7:3) 10 ml

6 6 Chloroform:Ethyl Acetate(5:5) 10 ml

7 7 Chloroform:Ethyl Acetate(3:7) 10 ml

8 8 Ethyl Acetate:Acetone(6:4) 10 ml

9 9 Ethyl Acetate:Acetone(5:5) 10 ml

10 10 Ethyl Acetate:Acetone(4:6) 10ml

11 11 Acetone:Methanol(9:1) 10ml

12 12 Acetone:Methanol(6:4) 10ml

13 13 Acetone:Methanol(5:5) 10ml

14 14 Acetone:Methanol(4:6) 10ml

15 15 Methanol:Water(8:2) 10ml

16 16 Methanol:Water(6:4) 10ml

17 17 Chloroform:Methanol(9:1) 10ml

18 18 Chloroform:Methanol(6:4) 10ml

19 19 Chloroform:Methanol(5:5) 10ml

20 20 Chloroform:Methanol(2:8) 10ml

21 21 Ethanol 10ml

22 22 Methanol 10ml

23 23 Water 10ml
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matogram of the fraction 12 denotes three measurable 
peaks with retention time 4.14, 4.5 and 5.39 shown in 
Fig. 2. As expected, there was a major peak for pure 
berberine chloride with retention time 2.99 shown in 
Fig. 3. One minute difference was observed in the re-
tention time for peak 2 of the extract and pure berberine 
chloride (Fig. 2 and Fig. 3). The second peak with reten-
tion time of 4.18 indicated the highest amount, hence it 
was purified as peak 2 and used for elucidation of the 
chemical formula.

NMR analysisof the HPLC purified peak 2

After HPLC analysis, which suggested the existence 
of beberine in the methanolic extracts of A. mexica-
na, we decided to work on the structural differences of 

the compound found within the HLPC peak 2 and the 
pure berberine chloride. The spectrogram obtained with 
1H NMR (400 MHz, DMSO-d6) is shown in Fig. 4 of 
A. mexicana HPLC peak2. Analysis of the selected chem-
ical shifts from A. mexicana leaves HPLC peak 2 include: 
δ 9.92 (s, 1H), 8.96 (s, 1H), 8.18 (d, J=9.2 Hz, 1 H), 7.99 
(d, J=9.2, Hz, 1 H), 7.76 (s, 1 H), 6.16 (s, 2 H), 4.96 (t, 
J=6.3 Hz, 2H), 4.08 (d, J=13.2 Hz, 6H), 3.21 (t, J=6.4 
Hz, 2H) for molecular formula (C20H18NO4). It is evident 
from 1 H NMR spectrum shown in Figure 4 that two 
singlets at δ value 9.92 and 8.96 of Ha are closer to N2, 
whereas Hb is away from N2 in the same ring. The Hc 

and Hd aromatic protons are ortho coupled doublets at δ 
value 8.18 and 7.99 (J=9.2 Hz), another ring inferred the 
presence of isoquinoline moiety. The presence of anoth-
er aromatic ring having four substituents is indicated by 
two singlets at δ value 7.76 and 7.06 of Hc and Hj, re-
spectively. Highly deshielded singlet at δ value 6.16 was 
assigned to a methylene group CH2 (Cg), which is situ-
ated between two oxygen atoms linked to the aromatic 
ring. In the spectrogram, two coupled triplets of Hh and 
Hj of dihydro-pyridine rings can be seen. The Hj ap-
peared at δ value 3.21 and the spin – spin coupling con-
stant Jh–j in the range of 6.3–6.4 Hz. The singlet that 
appeared at δ value 4.08 of 6 hydrogen is due to two 
methoxy groups. All chemical shift values of respective 
protons in the spectrum exactly matched with respective 
groups. The structure elucidated from 1HNMR spec-
trum and molecular mass from mass spectrum analysis 
through Mestrenova (C20H18NO4) was exactly matched 
with the spectrum of berberine and structure of berber-
ine with molecular formula which was obtained from the 
PubChem compound. The structure elucidated from the 
spectrogram, mestrenova and the PubChem was identi-
cal to berberine, shown in Fig. 5. This experiment con-
firmed the existence of berberine in the leaf methanolic 
extracts of A. mexicana.

Functional demonstration of antibacterial potency for 
purified berberine

Chang and coworkers (2003) carried out research on 
A. mexicana and suggested that berberine, ephendrine, 
hydrastine, canadine and palmatine are alkaloids present 
in this plant and they may be responsible for its antimi-
crobial activity. Hence, functional demonstration of anti-
bacterial potency of berberine (C20H18CINO4) from puri-
fied HPLC fraction was carried out. The HPLC purified 
peak 2 from the extract that originated from fraction 12, 
along with berberine purchased from Sigma Life Scienc-

Table 4: TLC analysis of fractions obtained from column chromatography.

Fraction No. Retardation factor (Rf) Fraction No. Retardation factor(Rf) Fraction No. Retardation factor(Rf)

1. 0.22 8. 0.14 15. 0.12

2. 0.47 9. 0.9 16. 0.12

3. 0.91 10. 0.9 17. 0.33

4. 0.91 11. 0.39 18. 0.36

5. 0.9 12. 0.27 19. 0.11

6. 0.9 13. 0.31 20. 0.11

7. 0.12 14. 0.35 Berberine 0.27

Note: Twenty fractions obtained upon column chromatography were subjected for TLC along with berberine as a control molecule. The Rf value for 
each fraction was calculated and compared to that of Rf value of berberine.

Figure 2. High Performance Liquid Chromatography for column 
fraction 12 of the leaf sample

Figure 3. High Performance Liquid Chromatography for a stand-
ard berberine chloride sample
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es and streptomycin were used to testify the ability to in-
hibit the growth of clinical isolates. Antibacterial potency 
was tested with the agar well diffusion assay described 
above. Results shown in Fig. 1B demonstrated that both, 
the HPLC peak 2 and berberine, exhibited identical ac-
tivity. The black bar denotes activity of berberine, while 
the light gray bar denotes identical activity of the HPLC 
purified peak 2, and the empty bar shows similar anti-
bacterial activity of streptomycin. It is evident from the 
results shown in Fig. 1A and Fig. 1B that the antibacte-
rial potency seen with the leaf extracts of A. mexicana 
and HPLC purified fraction were equal. The NMR stud-
ies demonstrated that the chemical present in the HPLC 

purified fraction is berberine and it would be suffice to 
say that the antibacterial potential demonstrated in the 
extract was likely due to berberine.

DISCUSSION

Previous studies (Chopra et al., 1986; Siddiqui et al., 
2002; Osho & Adentunji 2010; Rubio-Piña & Vázquez-
Flota, 2013) had demonstrated that oil extracts of A. 
mexicana, at various levels of concentration, exhibited 
inhibitory effects towards filamentous fungi and non-
filamentous fungus C. albicans, along with a few bacteria, 
such as Bacillus subtilis, Klebsiella pneumoniae, Staphylococcus 
aureus and Pseudomonas aeruginosa. With the use of agar 
well diffusion method evaluation of the antibacterial acti-
vity of crude extracts of aerial plant, root, stem, leaves 
and seed of A. mexicana against Bacillus subtilis, B. cerus, 
S. aureus, Streptococcus agalactae, Enterobacter faecalie, Clostri-
dium botulinum, Clostridium perfringens – i.e.the Gram posi-
tive bacteria, and E. coli, E. coli 157, Salmonella typhimu-
rium, Proteus mirabilis, Proteus vulgaris, Klebsiella pneumoniae, 
Pseudomonas aeruginosa – the Gram negative bacteria, was 
detected (Bhattacharjee et al., 2006; Rahman, 2009; Sin-
gh et al., 2009, Singh et al., 2009a; Osho & Adentunji, 
2010; Syam Prasad & Dhanpal, 2010; Bhattacharjee et 
al., 2010; Alagesaboopati & Kalaiselvi, 2012; Doss et al., 
2012; Saranya, 2012). The present study aimed to spe-

Figure 4. 1H NMR of HPLC Peak 2 of A. mexicana leaves

Figure 5. Chemical structure elucidated from 1H NMR spectro-
gram
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cifically demonstrate antibacterial activity and further 
characterize the active ingredient from the A. mexicana 
leaves. This is a first report documenting that A. mexica-
na leaf methanolic extract contains berberine. In addition 
to earlier reports, the study presented here also reiterates 
the antibacterial potentiality of A. mexicana leaf extract, 
either aqueous or methanolic, against clinical isolates 
of Bacillus cereus, Staphylococcus aureus, Pseudomonas aerugi-
nosa and Escherichia coli (Fig. 1A). Furthermore, we have 
successfully purified the active ingredient, elucidated its 
structure (Fig. 5) and confirmed its potency in compari-
son with that of the extract, as well as a standard broad 
spectrum antibiotic (Fig. 1B).

The A. mexicana derived compounds could play an im-
portant role in the development of drugs to control sev-
eral diseases caused by various bacterial strains, particu-
larly pathogenic Pseudomonas aeruginosa (Sharma & Natha-
wat, 1987; Sahu et al., 2012), and have an antiviral po-
tential against HIV (Chang et al., 2003). In their studies, 
Chang and coworkers (2003) had shown that Protopines 
argemexicaines A and B obtained from A. mexicana ex-
hibited a strong anti-HIV activity. The anti-HIV proper-
ties were ascribed to an alkaloid, 6-aetonyldihydrocheler-
ythrine. The first medicinal application for A. mexicana 
has been reported in “the divine of farmers herb – root clas-
sic”, Yinxi (2008). Earlier studies also indicated that the 
A. mexciana exhibit antifungal activity against filamentous 
and non-filamentous fungi (Siddiqui et al., 2002; Singh 
et al., 2009a; Osho & Adentunji, 2010; Syam Prasad & 
Dhanpal, 2010; More & Kharat, 2016). Our studies iden-
tified that the active ingredient present in the methanolic 
extracts of A. mexicana leaves was able to inhibit growth 
of Gram positive and Gram negative clinical bacteria. 
The MIC obtained for both of these groups of bacte-
ria was 800 mg/mL. Previous reports have indicated that 
when various solvents, such as ethanol, methanol, ace-
tone, hexane, chloroform and water are used, the MIC 
for the A. mexicana extracts remained within a broad 
range of 125 mg/mL to 5.0 mg/mL (Rahman, 2009; Sin-
gh et al., 2009; Osho & Adentunji, 2010; Bhattacharjee et 
al., 2010; Alagesaboopathi & Kalaiselvi, 2012; Doss et al., 
2012). A plausible explanation for the vast variation seen 
in the MIC from 125 mg/mL up to 5.0 mg/mL could 
be attributed to diverse solvents, choice of bacterium and 
its genetic make-up, along with the extract generation 
procedure. Earlier studies have indicated that A. mexica-
na is likely to contain benzylisoquinoline alkaloids, such 
asbenzophenanthridines, protoberberines (berberine), 
protopines, Protomexicine, mexitindehydrocorydalmine, 
jatrorrhizine, columbamine, dl-tetrahydrocoptisine and 
dihydrocoptisine (Sharma & Nathawat, 1987; Singh et 
al., 2012; Rubio-Pina & Vazquez-Flota, 2013; Gobato et 
al., 2015). Sequential purification and characterization of 
the A. mexicana leaf extract was carried out using column 
chromatography, thin layer chromatography, high per-
formance liquid chromatography and 1H NMR. When 
the column fractions were compared for their Rf values 
with berberine, it was found that fraction 12 did have an 
identical Rf with that of commercial berberine. The frac-
tion was found to contain three peaks, out of which the 
second peak with a retention time of 4.1 was found to 
carry high concentration of the compound when com-
pared to the other two peaks. Interestingly, the retention 
time for commercial berberine was 2.99. The delayed re-
tention time for the major compound found in peak 2 
might have been due to impurities that existed in frac-
tion 12 when compared with commercial berberine pu-
rity. The HPLC purified peak 2 was then processed with 
1H NMR. Interestingly, despite the differences obtained 

in their retention time,when analyzed with the Mestren-
ova software the peak 2 spectrogram exhibited 100% 
similarity and was found to have an identical chemical 
formula, i.e.C20H18NO4 (Fig. 4 and Fig. 5). In previous 
studies by Bhattacharjee and coworkers (2010), the au-
thors had purified the active antibacterial agent in the 
most potent fraction with methanol, and found it was 
an alkaloid, N-demethyloxysanguinarine. The berberine 
that exhibited broad spectrum antibacterial potency has 
been known to cause reversal of epithelial-to-mesen-
chymal transition (Chu et al., 2014). As the metastasis, a 
common cause of death due to cancer, largely relies on 
epithelial-to-mesenchymal transition, inhibiting this tran-
sition results in both, reduced metastasis and angiogen-
esis (Chu et al., 2014). The methanolic and cold aqueous 
extracts made from A. mexicana leaves and stem were 
shown to exert cytotoxic effect on A549, SiHa and KB 
immortalized cell lines (More & Kharat, 2016).

Functional characterization of antibacterial potency in-
dicated that the compound purified from the A. mexicana 
leaf methanolic extract was berberine and exhibited com-
parable broad spectrum antibacterial activity, as depicted 
in Fig. 1B.
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ABSTRACT 

In this paper Pruned Fuzzy Hypersphere Neural Network 

(PFHSNN) is proposed which is an extension of Fuzzy 

Hypersphere Neural Network (FHSNN). A pruning procedure 

is incorporated into FHSNN after its leaning phase to reduce 

the network size. The experimental results for JSRT database 

show that PFHSNN is considerably superior in terms of 

training and recall time. It yields 91.66% recognition rate. 

Keywords 

Artificial Neural Network, Lung Nodule, Fuzzy Hypersphere 

Neural Network (FHSNN), Pattern Classification 

1. INTRODUCTION 
The fuzzy neural networks are among the popular and widely 

used approaches for undertaking pattern classification and 

clustering. Quteishat A., Lim C.P., and Tan K.S. [1] have 

proposed a modified fuzzy min-max neural network with 

genetic algorithm based rule extractor. Carpenter G. and Tan 

A. [2] proposed two stage technique for rule extraction. In 

first stage, pruning the network structure by removing 

excessive recognition categories is done and in second, 

quantizing the continuous network weights and translating the 

final system states into a set of descriptive rules is carried out.  

Simpson P.K. [3] proposed supervised fuzzy min-max neural 

network (FMN) that utilizes fuzzy sets as pattern classes. 

Kwan and Cai [4] have proposed four-layer feed forward 

unsupervised fuzzy neural network. Belacel N. et al. [5] have 

proposed a decision support system for leukemia diagnosis 

based on supervised learning algorithms. Kulkarni et al.  have 

proposed two separate algorithms for classification [6] and 

clustering [7]. Gabrys B. and Bargiela A. [8] have presented 

general fuzzy min-max neural network (GFMM) for 

clustering and classification which is a mixture of supervised 

and unsupervised learning. Lin D. and Yan C. [9] stated a 

neural fuzzy model to formulate the diagnosis rules for 

identifying the pulmonary nodules. Kulkarni, Doye and 

Sontakke [10] have proposed a general fuzzy hypersphere 

neural network classifier which is an extension of fuzzy 

hypersphere neural network. It utilizes fuzzy sets as pattern 

classes and each fuzzy set is a union of fuzzy set 

hyperspheres. In FHSNN algorithm proposed by Kulkarni and 

Sontakke [11], a hypersphere is defined by its center point and 

radius, and characterized by hypersphere membership 

function. All patterns contained within the hypersphere have 

full class membership. 

In this paper, a pruning procedure is incorporated into 

FHSNN after its leaning phase. The objective of pruning is to 

reduce the network complexity on the basis of confidence 

factor of each hypersphere and to get a high classification 

performance. The proposed algorithm achieves a considerable 

rate of overall identification when compared with FHSNN 

algorithm. 

This paper is organized as follows. In Section 2, the proposed 

two-stage PFHSNN is explained in brief. In Section 3, the 

comparative results of two algorithms are presented. Finally 

in Section 4, Conclusions are drawn and several issues for 

further studies are indicated. 

2. TWO-STAGE PFHSNN 

2.1 Stage I: The Pruned FHSNN Pattern 

Classifier 
In this stage, modification in the original FHSNN is done by 

introducing a pruning process after its learning phase. The 

PFHSNN uses two subsets (training and testing), the input-

output data set. Then, the hyperspheres created in the learning 

phase undergo a pruning process based on user defined 

threshold which range in between [0-1]. The training data set 

is used for creating hyperspheres in FHSNN, while the testing 

data set is used for testing purpose. The details are given 

below. 

2.1.1 Learning of FHSNN  

The FHSNN [11] is built by using hypersphere fuzzy sets. A 

hypersphere is completely defined by its center point and 

radius, and characterized by hypersphere membership 

function. All patterns contained within the hypersphere have 

full class membership. 

The structure of FHSNN consists of three layers of nodes as 

shown in Fig. 1(a). The first layer (FR) is an input layer which 

accepts patterns and consists of n processing elements, one for 

each dimension of the pattern. Second layer (FM) nodes are 

constructed during training and each node represents 

hypersphere (HS) characterized by its membership function. 

The processing of HS node is shown in Fig. 1(b). The weights 

between first (FR) and second (FM) layer represent center 

points (CPs) of the HSs. As shown in Fig. 1(b), 

 
jnjjj CCCC ,..., 21  represents CP of the HS mj. The threshold 

input of HS denoted as T is set to 1 and it is weighted by ζj. ζj 

represents radius of the HS mj, which is updated during 

training. Matrix C and vector  stores the CPs and radiuses of 

the HSs, respectively. The maximum size of HS is bounded 

by a user defined value, called as growth parameter where 

0 1.  puts maximum limit on the radius of the HS. 
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(a)                                                                                                                    (b) 

Fig 1:(a) Fuzzy hypersphere neural network, (b) implementation of fuzzy hypersphere 

Consider the training set  PhRR h ,...,2,1 , where 

 hnhhh rrrR ...,2,1  is the h
th pattern, the membership 

function of the HS node mj is defined as, 

   ,,,1,,  jjjhj lfCRm                  (1) 

where   
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The membership function returns mj =1, if HS includes the 

pattern Rh . The sensitivity parameter ,10,    governs 

how fast the membership value decreases outside the HS, as 

the distance between Rh and Cj increases. 

Each node of FM layer represents a class. The weights 

assigned to the connections between FM and FN layers are 

binary values that are stored in the matrix U. The equation for 

values of U is 

        






0

1
jku  

where mj is the jth node of second layer and nk is the kth FN  

node for pk ,...,2,1 and qj ,...,2,1 . Each FN node performs 

the union of fuzzy values returned by HSs is described as, 

jkjk umn *                      (3) 

for pk ,...,2,1  and qj ,...,2,1 . 

Creating hyperspheres in the pattern space is a three-step 

process consisting of creation/expanding of hyperspheres, 

overlap test and contraction. 

2.1.1.1. Creation of HSs:  

Given the hth training pair  ,, hh dR find all the HSs belonging 

to the class dh. Following are the steps for possible inclusion 

of input pattern Rh. 

Step 1: Determine whether the pattern Rh is contained by any 

one of the HSs by using (1). If Rh is included by any one of 

the HS then the remaining steps in the training process are 

skipped and the training continues with the next pair. 

Step 2: If the pattern Rh falls outside the HS, then the HS is 

expanded to include the pattern if the expansion criterion is 

met. For the HS mj to include Rh the constraint in (4) should 

be met. 

   .
2/1

1

2  

n

i hiji rC    (4) 

If the expansion criterion is satisfied then the pattern Rh is 

included as, 

   .
2/1

1
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n

i hiji

new

j rC    (5) 

Step 3: If the pattern Rh is not included by any of the above 

steps then the new HS is created for that class described as, 

RC hnew
  and 0

new

.  (6) 

2.1.1.2. Overlap Tests 

The learning algorithm allows overlap of HSs from the same 

class and eliminates the overlap between HSs from separate 

classes. Overlap test is performed as soon as the HS is 

expanded in step 2 or created by step 3. 

(a) Overlap test for step 2: Let  nu xxxC ,..., 21 and ζu 

represents CP and the radius of the expanded HS, 

respectively.  

Similarly  nv xxxC ,..., 21  and ζv represents respectively CP 

and the radius of the HS of other class. If  

   Layer 

   Layer 

   Layer 

If mj is a hypersphere of class nk  
Otherwise 

if 
jl 0  

if ,1 lj  

if 1l  
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means two HSs from separate classes are overlapping. 

(b) Overlap test for step 3: If the created HS falls inside the 

HS of other class means there is an overlap. This can be 

verified using the HS membership function defined in (1). 

2.1.1.3. Removing Overlap 

If step 2 has created overlap of HSs from separate classes then 

overlap is removed by restoring the radius of just expanded 

HS. Let mj be the expanded HS then it is contracted as, 

,old

j

new

j                     (8) 

and new HS is created for the pattern using (9). 

If the step 3 creates overlap then it is removed by modifying 

HS of other class. Let Cp and ζp, represents CP and the radius 

of created HS and Cq and ζq are CP and radius of other class. 

Then overlap is removed as, 

      

2/1

1

2n

i qipi

new

j cc                 (9) 

where  is a small number selected just enough to remove 

overlap. In our experiments  = 0.0001. 

2.2 Stage II: Pruning the FHSN Network  
After the learning of FHSNN, a pruning procedure is 

incorporated to reduce the number of hyperspheres (HS). The 

pruning approach removes the hyperspheres that are not 

needed. The main objective behind this is to reduce the 

network complexity with a considerable classification 

performance. Pruning method is based on confidence factor of 

each hypersphere. The HSs with low confidence factor are 

pruned using a user defined threshold value to reduce number 

of hyperspheres and hence the network complexity. 

Confidence factor CFj for each hypersphere mj is calculated in 

terms of its usage frequency and accuracy. It is calculated as, 

jjj AUCF   )1(              (10) 

Where Uj and Aj are the usage and accuracy indices of 

hypersphere mj and   [0, 1] is a weighing factor. The usage 

index of a hypersphere is defined to be the number of training 

set patterns classified by any hypersphere mj divided by the 

maximum number of training set patterns classified by any 

hypersphere with the same classification class. Usage is thus 

scaled to lie between 0 and l, with Uj equal to 1 for at least 

one hypersphere. On the other hand, the accuracy index of a 

hypersphere is defined to be the number of correctly classified 

training set patterns by any hypersphere mj divided by the 

maximum correctly classified patterns classified with the 

same classification class. Accuracy is also scaled to lie 

between 0 and l, with Aj equal to 1 for at least one 

hypersphere. 

The confidence factor identifies hyperspheres that are 

frequently used and generally accurate in prediction as well as 

hyperspheres that are rarely used but yet highly accurate. 

Hyperspheres with a confidence factor smaller than a user-

defined threshold (setting is 0.5 in this experiment) are 

pruned. After removing hyperspheres with low confidence 

factor, the remaining hyperspheres are used for testing 

purpose. 

3. EXPERIMENTAL RESULTS 
To evaluate the proposed algorithm, images are obtained from 

the public Standard Digital Image Database, JSRT [12]. All 

the data samples are divided into five subsets according to the 

subtlety of nodule. These images contain nodules within the 

range 5-60 mm. The pre-processing including normalization 

of size, filtering to enhance the contrast is done on images.  

Table 1 shows the comparative performance of FHSNN and 

PFHSNN in terms of % recognition rate, number of 

hyperspheres and the  value. λ represents the maximum 

radius limit of the hypersphere of fully trained neural network. 

To get better result, the values of  are adjusted in the range 

of 0 and 1. The user defined pruning threshold was set to 0.6. 

This results in removing the hyperspheres with Confidence 

Factor less than 0.6. After removal of unneeded hyperspheres, 

the remaining hyperspheres are used for further processing, 

i.e., testing. 

Thus the % recognition rate in Table 1 shows that the 

proposed PFHSNN gives superior classification performance 

than FHSNN with less number of hyperspheres. 

Table 1. Comparative performance of FHSNN and 

PFHSNN for pattern classification of Lung Nodules 

Neural 

Network 
 

Value 

No. of 

HS 

Recognition 

rate (%) 

FHSNN 0.041 60 83.33 

PFHSNN 0.41 04 91.66 

4. CONCLUSION 
In this paper, a PFHSNN has been proposed. A pruning 

procedure is incorporated after learning phase of the neural 

network based on confidence factor of each hypersphere. The 

hyperspheres with a low confidence factor are pruned 

depending upon a user defined threshold value so that the 

network complexity gets reduced.  

The performance of PFHSNN is evaluated using images of 

the public Standard Digital Image Database, JSRT. All the 

data samples are divided into five subsets according to the 

subtlety of nodule. The experimental result shows that the 

proposed pruning approach (PFHSNN) gives superior 

performance in terms of recognition rate and recall time with 

less number of hyperspheres.  

There are some aspects that can be investigated in further 

studies. The proposed algorithm can be modified to work in 

unsupervised environment for classification. It will be 

interesting to use this algorithm for clustering also. 
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ABSTRACT 
Document verification is important task which is done in 
various government department & organization, like 
register office, school, college, University, government 
departments, business documents etc. The main purpose 
of document verification is to identify the reality and 
originality of the document submitted by the candidate 
towards the organization for different purpose like 
getting admission or Job. Now days some of the 
duplicate documents have been submitted by the 
candidate for admission purpose or job purpose, such 
documents should be properly sorted depending on logo 
base and such document should be send towards that 
specific university for further verification. The document 
is automatically classified by organization wise for 
further simplification. Manually document verification is 
very difficult task. Proposed model helps for automatic 
logo based document verification. This paper disuses the 
method of logo detection and logo verification for this 
purpose feature that has been extracted using GLCM. 
Which gives us 22 features of each image and the Neural 
Network classifier is used to automatic document 
classification; it gives 95% recognition rate.  
 
Keywords - Gaussian filter, GLCM (gray level co-

occurrence), LM (Levenberg-Marquardt) algorithm, 

Logo, NN (Neural Network), TC (Transfer Certificate).   

 

I. INTRODUCTION 

 
Every organization has their unique identity for their 
work which is represented by a graphical symbol called 
as Logo. Such logos are used in different document by 
the organization. In case of school and colleges also 
logos are used on documents like TC, degree certificate 
etc. in day-to-day life such TC and degree certificate or 
marks memos are used for further education or for 
getting the job in organization. When these documents 
are submitted to the organization then it should be 
verified properly. Because in some cases some of the 

candidates submit the duplicate documents to 
organization for getting job or admission. The employer 
can identify the document on basis of logo, but huge 
documents cannot be identified by the human in less 
time. Presented papers discuss a system that identifies 
the document on logo basis. Following steps are used in 
this system.  

1) Input the document image by scanner or any 
camera. 

2) Converts the RGB image into gray scale.  
3) Segment the logo from document image.  
4) Apply the GLCM algorithm to extract the 

feature of logo  
5) Classify the document using neural network. 

 
In this case the organizations are the employers have to 
take precaution of the originality of the document. 
Presented paper gives the direction regarding of 
automatic document verification, due to which the 
originality can be recognized & organization will give 
the admission without hesitation.  
This paper uses GLCM method in which LM algorithm 
is used for feature extraction although this method and 
algorithm is used by some authors like Sushila Shidnal, 
who work on texture feature extraction using GLCM. In 
this work 6 varieties of crop images are considered 
namely paddy, maize, cotton, groundnut, sugarcane and 
sunflower. They got 63.75% result [1]. Gowri 
Ariputhiran, works on satellite image using Gaussian 
filter, GLCM and BPANN (Back Propagation Artificial 
Neural Network) they got 94.59% result [2].  
 Shridevi Soma, B.V Dhandra worked on Logo 
segmentation, Feature Extraction and Matching 
techniques. They used scanned images with 300dpi and 
they got 96.34% accuracy rate [3]. Though this system 
obtained higher recognition rate then also they are 
working on only scanned images. For more realistic 
system presented paper uses images from scanner as 
well as camera with specification 464 X 456 image 
dimension, 96 dpi with 24 bit depth.  
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Umesh D. Dixit 1 and M. S. Shirdhonkar 2, working on 
automatic logo extraction from document image that is 
work with only scanner [4]. 
Nishanth.T.R ,Jemimah Simon,  worked on novel 
solution for logo matching and recognition based on 
Context-Dependent Similarity (CDS) kernel [5]. 
Junhee Youn1) ·  Gi Hong Kim2) · Kyusoo Chong3), 
they work on least squares matching (LSM) algorithm is 
applied to the corner points to extract direction 
information. For the LSM algorithm, eight directional 
arrow head shape templates are used. As a result, we can 
automatically extract direction information from road 
sign imagery [6]. 
Wei-Shi Zheng, Member, IEEE, Shaogang Gong, and 
Tao Xiang, they work on new maximum margin context 
(MMC) model to evaluate and measure the usefulness of 
contextual information directly and explicitly through a 
discriminant context inference method [7] 
Sung Ju Hwang, Student Member, IEEE, and Kristen 
Grauman, Member, IEEE, leverage “unspoken” cues that 
rest within an ordered list of image tags so as to improve 
object localization [8]. 
Mohamed Ben Salah, Ismail Ben Ayed, Member, IEEE, 
and Amar Mitiche, Member, IEEE Computer Society, 
they work on corresponding curve evolution equation 
can be viewed as a geodesic active contour (GAC) flow 
having a variable stopping function which depends on 
the feature distribution on the active curve [9]. 
Ms. Girja Sahu, Mr. Lalitkumar P. Bhaiya they worked 
MRI Images through GLCM algorithm [10]. 
M.Harsha vardhan, S.Visweswara Rao, as per his 
opinion most common way is using a Gray Level Co-
occurrence Matrix (GLCM). GLCM contains the 
second-order statistical information of neighboring 
pixels of an image [11]. 
The main purpose of proposed work is to extract feature 
of logo. Then classify the document with organization 
by using GLCM and NN classifiers. 
Next step of this study is to extend this system to 
implement its application in access confidential 
document like stamp, signature, UID number present on 
documents, government certificates etc.    
 

II. PROPOSED METHODOLOGY 

 
The proposed method consists of four different steps, 
including the logo collection through different input 
devices like camera/scanner which uses different mega 
pixel images. The reason behind this is; system should 
perform the best whenever image is given as input it 
may have different resolution and specification. 
Following diagram depicts the process flow used in this 
system. 

INPUT LOGO Image 

                              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1 working model of Proposed Systems 
Working model of proposed system consists of a) image 
acquisition, b) Image conversion, c) preprocessing, d) 
feature extraction, e) classification. 
 
A. Image acquisition 

 
Automatic document image processing is challenging 
task. This paper uses its own database for automatic 
document verification generated by visiting some 
organization and capture document images by scanner or 
different mobile with different resolution. Following 
table gives the details of database.  
For logo based automatic document verification total 
100 images are used. These logos taken from 10 
different organizations. From each organization 10 
samples of logos are collected. For this model 20 logo 
samples have been selected from database. Each logo 
sample having specifications like 464 x 456 dimensions, 
96 dpi gray scale images. 
 
B. Image conversion 

 

The common processing while working on images 
should be performing transfer RGB into gray scale 

RGB to Gray Image 

Preprocessing 

GLCM Feature Extraction 

Neural Network Classifier 

Organization wise logo base 

Document classification 
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image. Because the result is very good when we work on 
gray scale image & friendly feature can be extracted. 
 

                          
Fig: 2 RGB Image is converted into Gray Scale Image 
 
When images are captured they are 24bit depth color 
images. For getting quality images, all color images are 
converted into gray scale which obtains better features 
when applied GLCM.  

     

     

     

     
Fig: 3 logo images from different organization.  
 
C. Preprocessing 

 

Document identification should perform preprocessing 
because the image taken by scanner or camera having 
noises on image. It should be removed for extraction of 
quality feature. So the Gaussian filter is used to remove 
noises from logo images. 
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D. Features Extraction 

 
Feature extraction is important step in automatic logo 
detection to obtain the most relevant information from 
the original data and represent that information in a 
lower dimensionality space. For feature extraction 
GLCM is used in this model.  
In this method G is gray level matrix P is represented by 
 means Px and Py is represented by  x,  y,  x and  y 
it will be displayed by P(i,j). 
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These equations are used for to extract the feature from 
different logo store it into input vector and these feature 
are passed to NN tool for the classification. 
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Inverse Difference Moment (IDM) when image is gray 
the GLCM inverse is high. 
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Where i,j is coordinate of p(i,j) 
 
Angular Second Moment is also known as Consistency 
or Energy. ASM is sum of squares in GLCM. This is 
very high when image is good or pixel is very similar. 
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Entropy is used for statistical measure of randomness of 
image this used 2 bins for logical image and 256 bins for 
unit16 image. If we pass RGB image it is treated as gray 
scale image [12].  
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It is used to measures neighboring pixel of gray scale 
image. 
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Max probability=max(max(matrix))        (14) 
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By using GLCM 22, features are extracted from each 
logo sample. The main purpose of feature extraction is to 
classify different document of different organization for 
logo base retrieval. Following table shows some feature 
of logos extracted by using GLCM. As the GLCM 
includes different algorithms like Contrast, Correlation, 
Entropy, Autocorrelation, and Homogeneity. Values 
obtained from these different algorithms are different so 
this is a clue to make the difference between two 
different logos.  
 

Input 
Image 

Contr
ast 

Correl
ation 

Entrop
y 

Autoco
rrelatio
n 

Homog
eneity 

 

 
0.863 

 
 0.904 

 
 1.502 

 
52.571 

 
0.915 

 

 
1.125 

 
 0.881 

 
 2.595 

 
42.424 

 
0.808 

 

 
0.547 

 
 0.936 

 
 1.536 

 
48.429 

 
0.903 

 

 
0.898 

 
 0.884 

 
 1.929 

 
48.226 

 
0.850 

 
Table 1: Extracted feature of different Images 
 
Following figure show 20 features on each logo. 

 

 
 

 
 
 

 
 
 
Fig: 4. Feature present on each image. 
 
E. Classification 

 

Extracted feature are passed to Neural Network for the 
classification purpose. For classification LM algorithm, 
feed forward neural network is used. 22 input layers are 
provided to the neural network these 22 inputs should be 
classify in 4 output layer. 10 hidden neurons are used for 
the process. They are called intermediate layer. The 
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hidden layer is used for the classification. Each and 
every node of output layer takes the input from hidden 
layer. Following diagram represent Neural Network used 
for classification.  
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig: 5 Neural Network for classification of images. 
 

III. RESULT 

 
From each logo image 22 features are extracted. For 
experiment total 20 images have been selected. So total 
440 features are obtained for the experiment. These 440 
features are passed NN for classification and we obtain 
95% recognition rate.  
 

Logo No of 
Classification 

Images 

No of Miss 
Classification 

Images 

Accuracy 
(%) 

logo1 5 Nil 100 
logo2 5 Nill 83 
logo3 5 Nil 100 
logo4 4 1 100 

 

Table 2: Performance Measure of LM algorithm is given 
below. 
 
From above table show classification of 3 types 15 logos 
are classified properly. But 1 image from logo 4 is 
misclassified.  
 

Epochs 12 
Per Training 0.2056 
Per Validation  0.22437 
Performance 0.2100 
Per Testing 0.2446 
Classification Time 0.0001 
Classification Accuracy 95% 

 

Table 3: Performance Measure of LM algorithm. 

The equation for calculation of MSE. 
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Where p is number of output element and N is number 
of training data set [13].  
 
Presented methods performance is given in above table 
which shows in 12 epoch 95% accuracy rate obtain 
which took only 0.0001 times for classification with 
validation 0.22437 and performance rate is 0.2100.   
Following figures show best validation performance of 
this method. 

 
 

Fig: 6 Flow performance of classifier. 
 

The confusion matrix displays the percentages of 
classification. 20 logo images of four different 
organizations are used in this experiment it displays 95% 
accuracy with LM algorithm. The confusion matrix 
shows class 1, class 2 and class 3 exactly classified. But 
from class 4 one image is misplaced that is overlapped 
with class 2 so the classification rate of class 2 is 83.3% 
and average error is 5%. But average classification rate 
is 95%.  

 
Fig: 7 Result of Confusion Matrix. 
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IV. CONCLUSION 

 
The proposed work is used to extract the features of 
different logo which is collected by different 
organization for the document verification and 
classification. For this purpose GLCM is used for 
features extraction. This algorithm gives us 22 feature of 
each sample of logo images. 440 features are obtained 
from GLCM and passed to NN for classification which 
gives higher recognition rate that is 95% accurate 
classification done using LM algorithm. 
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Abstract: - Now days, there is increasing need of automated video 

analysis. The proposed system receives acoustic instruction as an 

input and analyzes the video frames and outputs the location of 

a moving object within the video frames. This can be viewed as 

segmenting an object of interest from a video sequence and 

keeping track of its direction, motion, shape, scale, and occlusion 

etc. and extract useful information using acoustic instructions. 

Its main task is to find and track a moving object or several 

objects in video sequences or image sequences using audio 

instructions. The objective is to use Automatic color object 

learning and detection through acoustic instructions 

(ACOLDAI) for Motion-based recognition of object which has 

wide range of real-time applications. 

 

Keywords: Shape, Motion, Scale, Occlusion, Acoustic Instructions.  

1. INTRODUCTION: 

 The aim of ACOLDAI is to estimate the locations of an object 

in a video sequence using acoustic instructions. Humans 

perform object detection and recognition effortlessly and 

instantaneously. An algorithmic description of such functions 

for implementation on machines has been very difficult. Apart 

of its difficulty, ACOLDAI has a variety of applications such 

as Motion-based recognition of human, Human-computer 

interaction, automated video surveillance, Robot vision, 

Traffic monitoring Animation, Government or military 

establishments, vehicle navigation and so on [1][2]. 

The proposed system is just a combination of audio or speech 

recognition system and object tracking system. Existing object 

tracking algorithms can be categorized as either generative 

algorithms or discriminative algorithms [3]. Generative 

tracking algorithms [3][4][6] typically learn a target model to 

represent a target and use the model to search for interesting 

regions in the next frame with maximum similarity. 

Discriminative approaches [3][5] construct a model to 

represent the appearance of a target, and find the decision 

boundary that best separates the target from the background.  

Audio or Speech recognition is used to communicate with a 

machine using acoustic instruction. It uses algorithms to 

convert speech or voice signals into a sequence of words or 

other linguistic units. Automatic Color Object Learning and 

Detection through Audio Instructions is surprisingly difficult. 

The proposed method will be applied to a wide range of fields, 

such as image processing, intelligent machines, multimedia 

systems, industry production, and military affairs and so on. 

Accordingly, it is of great real significance and application 

value to investigate in object tracking. 

2. RELATED WORK: 
A review of related work on speech recognition with its 

recognition rate or performance is shown in following table 

2.1. A review of related work on video processing with its 

recognition rate or performance is shown in following table 

2.2 

 TABLE 2.1  A REVIEW OF RELATED WORK ON SPEECH RECOGNITION WITH ITS RECOGNITION RATE OR PERFORMANCE

Year Topic Name Researcher Name Method Recognition Rate 

1996 An Improved  Training Algorithm in HMM-

based  Speech Recognition[7] 

Gongjun Li and 

Taiyi Huang 

HMM Close-Set:96.86% 

Open-Set:84.93% 

1997 HMM-Based Speech Recognition Using State-

Dependent, Discriminatively Derived Transforms 

on Mel-Warped DFT Features[8] 

Rathinavelu 

Chengalvarayan, and 

Li Deng 

HMM and Mel-

Warped DFT 

Features 

82.2% 
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.  

TABLE 2.2 A REVIEW OF RELATED WORK ON VIDEO PROCESSING WITH ITS RECOGNITION RATE OR PERFORMANCE 

Year Topic Name Researcher Name Method Recognition 

Rate/ 

Performance 

2002 Hand Gesture Recognition using Multi-

Scale Colour Features, Hierarchical 

Models and Particle Filtering[12] 

Lars Bretzner,  Ivan 

Laptev and Tony 

Lindeberg 

Multi-Scale Colour 

Features, Hierarchical 

Models and Particle 

Filtering 

No colour prior: 

45% 

colour prior: 

86.5% 

2014 Compressed-Domain  Video 

Retargeting[13] 

Jiangyang Zhang,  

Shangwen Li,and C.-

C. Jay Kuo 

compressed-domain video 

retargeting system 

94.81% 

2009 Adaptive Mean-Shift Tracking with 

Auxiliary Particles[14] 

Junqiu Wang and 

Yasushi Yagi 

Adaptive Mean Shift 64.11% 

2009 Robust Object Tracking Using Joint 

Color-Texture Histogram[15] 

Jifeng Ning Joint Color-Texture 

Histogram ,Mean Shift, 

Local Binary Pattern 

Mean Error: 

JCTH :8.22 

Mean Shift:2.83 

LBP:10.78 

2012 Shape Adaptive Mean shift Object 

Tracking Using Gaussian Mixture 

Model[16] 

Katharina Quast and 

Andr´e Kaup 

GMM-SAMT 98.49% 

2013 Robust Object Tracking via Active 

Feature Selection[17] 

Kaihua Zhang et al Active Feature Selection 83% 

2013 Fast Tracking via Spatio-

TemporalContext Learning[18] 

Kaihua Zhanga et al Spatio -Temporal Context 94% 

 

3. ACOLDAI FRAMEWORK

ACOLDAI consist of combination of speech processing and 

video processing modules as shown in fig 3.1. In which 

speech recognition module receives percept through voice 

commands, detect an object in the video and track the object 

throughout the video.  

 

 

 

 

 

 

 

  

• Learning based approaches: In this approach learning of 

speech templates or words   involves artificial neural network 

and genetic algorithm based learning. 

 

 

 

 

 

 

Year Topic Name Researcher Name Method Recognition 

Rate 

2013 Speaker Recognition System Based On MFCC and 

DCT [9] 

 Garima Vyas, Barkha 

Kumari  

MFCC and 

DCT 

99.5% 

2013  Speech Recognition and Verification Using MFCC 

& VQ [10] 

 Kashyap Patel, R.K. 

Prasad  

MFCC & 

VQ  

87% 

2014 Enhancing Speech Recognition Using Improved 

Particle Swarm Optimization Based Hidden Markov 

Model[11] 

 Lokesh Selvaraj 

and Balakrishnan Ganesan 

IP-HMM 97.14% 
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Figure 3.1 General Framework of ACOLDAI

3.1 Speech Recognition: 

The aim of speech recognition system is to receive percept, 

understand and perform the action according to speech 

information. The sample voice instructions are shown in 

Table 3.1.1. The different approaches for speech recognition 

are as follows,  

• Pattern Recognition approach: The pattern recognition 

approach involves two essential steps, namely, pattern 

training and pattern matching. 

• Template-based approaches: Template-based approaches 

are used to match unknown speech templates or words 

against a set of pre-recorded templates or words and find 

the best match. 

• Statistical based approaches: Speech templates or 

sequences are modeled using statistical learning 

algorithm such as the Hidden Markov Models, or HMM. 

 

 Dynamic time warping: This is an algorithm for 

measuring similarity between two speech templates or 

sequences which may vary in time or speed. 

• Knowledge based approaches: An expert knowledge 

about variations in speech is hand coded into a system. 

This has the advantage of explicit modeling variations in 

speech; but unfortunately such expert knowledge is 

difficult to obtain and use successfully. 

The steps in Audio instruction based tracking process are as 

follows, 

Step 1: Speech Acquisition: speech samples (name of the 

object or color) are obtained from the speaker and 

store in memory for processing. 

Step 2: Speech Preprocessing: preprocess the signal to 

remove noise, background voice etc. 

Step 3: Speech Recognition: Use one of the models (Given 

in methods) for training and recognition. 

Step 4: Speech Text: convert speech in to text.  

 

TABLE 3.1.1 SAMPLE VOICE INSTRUCTION 

Sr. No Voice Instruction Video Processing 

1 Find Find specific object. 

2 Locate Locate object or to detect particular position of the object. 

3 Find “Blue” or “Red” or “Green” Detect and Track color “Blue” or “Red” or “Green” (specified by Voice 
Instruction) 

4 Find Ellipse or Triangle or Circle or 

Rectangle or any Shape 

Detect and Track Ellipse or Triangle or Circle or Rectangle or any Shape 

5 Find any object such as Man, Car, 

Animal etc. 

Detect and Track any object such as Man, Car, Animal etc. 

  

Moving 

Object or 

Shape or 

Color 

Tracking 

Video 

Selection Video 

Database 

 

Speech 

Acquisition 

Speech 

Processing 

Speech 

Recognition 

Proposed 

algorithm 
Processing 

Video 

Frames 

Speech processing  

Video processing  
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3.2Video processing: 

The different approaches for object detection in video 

processing are as follows, 

•Contour-based object tracking model: Contour-based 

object tracking model is used for finding object outline from 

an image. In the contour-based tracking algorithm, the 

objects are tracked by considering their outlines as 

boundary contours. 

•Region-based object tracking model: The region based 

object model bases it’s tracking of objects on the color 

distribution of the tracked object. It represents the object 

based on the color. Hence, it is computationally efficient. 

•Feature-point based tracking algorithm: In Feature point 

based model feature points is used to describe the objects 

such as color, Shape, texture etc. 

The steps for object tracking in videos are as follows, 

Step 5: Video Selection: Select the video for processing or 

tracking. 

Step 6: Divide the video in to the frames. 

Step 7: Preprocess the video frames. 

Step 8: Detect the object or color in video based on object 

or color defined in speech text. (Use one of the method 

listed in following section) 

Step 9:  Object Tracking: Track the object through the video  

4.CONCLUSION: 

The proposed model of ACOLDAI tracks color object 

accurately based on audio instructions. This model will used 

for fraud detection, Motion-based recognition of human, 

Human-computer interaction, automated video surveillance, 

Robot vision, Traffic monitoring Animation, Government or 

military establishments, vehicle navigation and so on. 
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Abstract - In India,’ currency’ is the means of Transaction so 

there is more value for currency in our social and economic 

development. Here, currency exists in the form of coins, 

banknotes and electronic data.  Fake money or counterfeit 

notes is the dangerous or acute problem in front of whole 

world, and India is also a part of this fake currency. 

Modernization in the financial system is a milestone in 

protecting the economic development and now a days Indian 

government has become conscious about this so demonetization 

of Rs 1000 and Rs 500 notes is the latest example of it. But 

again we have Rs 2000 as a  new currency in market. so as the 

highest value note there is a chance that corrupt people will try 

to make it as a counterfeit. So main objective of this paper is to 

study different  key features of new genuine currency and use 

such  techniques to detect and verify new currency circulated 

by Reserve Bank Of India. There are Different techniques 

which are used to distinguish between counterfeit notes and 

genuine one. By using different components of Digital Image 

processing such as image processing, image segmentation, 

characteristics extraction, comparing images etc. we can 

extract the features of genuine notes. It is a very challenging 

task for detecting fake currency. 

General Terms  - Image Processing, feature extraction, 

detection.  

Keywords - Segmenting feature of currency, canny, financial 

system , genuine note. 

 

I. INTRODUCTION 

Economic development of every nation is mostly dependent 

on its currency and every person is the part of Economy but 

some of the unsocial group of people damage this process 

and unbalances the social harmony of the nation. For ex. 

Now a days, in process of demonetization, there are long 

queues in front of banks and ATM Machines of those 

common people who contribute to our economy by paying 

taxes but on the other hand many corrupted people are 

issuing the money directly by evil sources and it is directly 

effecting on economic status of India. 

As we know, in India, Ministry Of Finance and 

RBI(Reserve Bank Of India are authorized to issue currency 

notes and coins. But corrupt people take the advantage of 

high printing and scanning technologies to print fake notes 

by using latest hardware tools and techniques. 

Fake currency detection means finding the fake currency 

from the original one. Generally, currency recognition 

system is mostly used in banks, business firms, shopping 

malls, railway stations, government sector, organizations 

etc.[1] But common people do not have any source of 

currency detection and they are unable to identify the real 

original currency. That’s why the malpractice of fake 
currency is carried out openly in our economy. [2] 

Till date, many researchers have given their contribution in 

finding the technique of identifying the genuine currency 

notes from the fake notes. 

II. LITERATURE SURVEY 

In 2014, Binod Prasad Yadav, C. S. Patil, R. R. Karhe, P.H 

Patil [3] presented Detecting fake currency manually it is 

very default or time-consuming. This process is check by 

using some technique it is batter to human life that is done 

by using fature extraction with HSV is nice technique to 

detect fake currency with his opinion. This process is done 

by using MATLAB. 

B.Sai Prasanthi , D.Rajesh Setty[4]  Automated detecting 

fake currency system can be very help full to banking or 

other business so many author work on this technology as 

per his opinion fake currency detection is very important 

task in human life. India is also one of them. In this article, 

recognition of paper currency with the help of digital image 

processing techniques is described. Six characteristics of 

Indian paper currency are selected for counterfeit detection 

included identification mark, security thread, watermark, 

numeral watermark, floral design and micro-lettering. The 

characteristic feature extraction is performed on the image 

of the currency and it is compared with the characteristic 

features of the genuine currency. The decision making is 

done by calculating the black pixels. This article is aimed to 

design a low cost system and quick decision making system. 

In 2015 Kevya B R, Devendran B [5] they are designing a 

system that helps in identification of Indian currency notes 

and to check whether it is a valid or invalid. This is to 

differentiate between the counterfeit notes and genuine 

notes. Currency features  such as See Througth register, See 

Through register symbol or Identification mark, Security 
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thread, Governer's signature, Microlettering, year of print. 

This features are segmented using 3x3 grid. This is done by 

the use of SIFT technique which helps in efficient matching 

of the features.   

In 2016 W. K. El Said [6] they  Recently, due to the 

development in computer software, laser printers and 

scanners, counterfeiting has become an urgent issue. As a 

result, distinguishing fake currency from genuine one using 

new technologies has become more important. This research 

paper presents a new feature extraction based system for 

detecting the fake Egyptian paper currency. The process of 

extracting features is separately performed on both sides of 

the original and the sample version of the currency image. 

The obtained features are divided into two parts namely; 

texture features and shape features. The currency detection 

decision for each side is independently acquired by 

similarity measurement. Simulation results show that the 

proposed system can be used effectively in financial 

organizations and various commercial applications. 

In 2015, Komal Vora, Ami Shah, Jay Mehta [7] they 

presented The entire system is pre-processed for the optimal 

and efficient implementation of two dimensional discrete 

wavelet transform (2D DWT) which is used to develop a 

currency recognition system. A set of coefficient statistical 

moments are then extracted from the approximate efficient 

matrix. The extracted features can be used for recognition, 

classification and retrieval of currency notes. The 

classification result will facilitate the recognition of fake 

currency mainly using serial number extraction by 

implementing OCR. It is found that the proposed method 

gives superior results. 

III. PROPOSED DESIGN 

A Flow of fake Currency detection technique 

 

 

 

 

 

 

 

 

 

 

 

For example ,we have new  Rs 500 and Rs 2000 notes.We 

will discuss their feature one by one . 

First image is of Rs500.. 

Second image is of Rs 2000. 

B Front –side features. (These are the obverse features) 

 

Rs 500 denomination bank notes are released in new series 

with inset letter ‘E’ in both the number panels and it also has 

the image of Mahatma Gandhi and signature of Governor 

Dr. Urjit R.Patel.   

First of all we will discuss the features of Rs 500 notes. 

Color 

The color of Rs 500 note is stone gray.  

Size 

The new Rs 500 note is smaller than previous note (size of 

at 63mm x 150 mm ). 

 

Bleed lines 

There are seven “bleed lines” on the side of Rs.2000 notes, 

and five lines on  Rs 500 notes. 

Latent image 

In Rs 500 note there is latent image of the denomination in 

numeral. 

Denomination numeral in devnagari font. 

Devnagari font is also used on the currency of Rs.500. 

Orientation  

In previous notes of Rs 500 and current notes there are some 

changes in orientation and relative position of Mahatma 

Gandhi.. 

Windowed security thread 

Rs.500 notes contain a readable, fully embedded windowed 

security thread with the inscription “Bharat‟ (in Hindi), and 
“RBI‟. Which changes color from green to blue when note 

is tilted. Guarantee clause, Governor’s signature with 

promise clause and RBI emblem shifted towards right. 

Portrait  

The portrait has been changed in raised manner. The 

orientation and the portrait of Mahatma Gandhi has been 

changed and we can see the electrotype watermark also. 

 

 

Input Image 

RGB 

Convert into 

Gray Scale 

Extract Feature 

Match Feature 

with Template 

Identification  

Fake Currency is 

Detected or not  

Scanned Device  
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Numerals 

In new currency notes numerals are mentioned in the 

increasing order of their size from top-left side to bottom-

right side. 

 Ashoka pillar emblem 

On the right side Ashoka pillar emblem is present. 

Special Features of New Currency 

1. Swachh Bharat slogan with logo. 

2.At the center there is a language panel. 

3.Red fort with Indian tri-color(flag)  

4.At the right side denomination numeral in Devnagri  

C key features of Rs 2000 notes. 

 
 

Due to no of complaints about “counterfeit notes of Rs.2000 
denomination, common people are worried about its 

circulation.. There are different key features of genuine 

notes. The touch and appearance of it makes it different .It 

has geometric patterns aligning with the overall color 

scheme, both of the obverse and reverse side. 

Color 

New banknotes of Rs 2000 are color changing notes. Paper 

color is magenta. 

Size 

 The size of this note is 66mm x 166 mm. 

See through register-  

 In old notes the denomination’s numeral was written in the 
middle or at the Centre. Whereas in the new currency note it 

is mentioned on the left hand side  

Latent image  

 On the obverse side of Rs. 2000 and Rs. 500, when the note 

is tilted at 45 degree , latent image of denominational value 

in numerical manner is displayed.  When we hold  the note  

at an angel of 450 or When note is held against light the 

numeral 2,000 can be seen very clearly and Color is changed 

from green to blue.  

Watermarks 

We can see the watermark of Mahatma Gandhi and 2,000 

numeral in the new currency note. .The portrait of Mahatma 

Gandhiji is displayed in raised manner as compared to the 

previous currency notes. 

Windowed security thread  

There are three names that are present on the security thread 

i.e Bharat, RBI and 2000 printed in raised manner with shift 

in their colors when held at different angles . Because of this 

special feature visually challenged people can easily identify 

the notes. 

Number panel  

Number panel with numerals growing from small to big on 

top left and bottom right sides 

These are the front side features, now let’s discuss about the 

reverse side features.  

Reverse side features 

1) ‘Swachh Bharat logo with  slogan ‘ – 

   Swachh bharat logo is placed on spectacle with 

slogan “Ek kadam swachhta ki aur” it is the part of 

Narendra modi’s “Swachh Bharat Abhiyaan”. 
 

2) The Symbol of Mangalyan-  

We have a new feature in this new note that is the 

symbol of Mangalyan. It was a rumor in people’s 
mind that GPS chip is embedded in this new 

currency that can easily find the location of notes. 

But GPS chip is not inserted in it. It is the part of 

Mar’s mission of India and after that India got 

place in interplanetary domain. 

3) Orientation of Mahatma Gandhi 

Orientation and size of portrait of Gandhiji has 

been changed and placed in raised manner. 

4) number panel 

In the current note Top left and bottom right side 

number panel with numerals is there ,which is 

increasing from smaller to bigger form. 

IV. METHODOLOGY 

Image processing based currency recognition technique 

consists of few basic steps like image acquisition, its pre-

processing and finally recognition of the currency.  

 Image processing generally involves three steps:  

1. Import an image with an optical scanner or directly   

through digital photography.  

2. Manipulate or analyses the image in some way.   

3. Output the result. The result might be the image altered in 

some way or it might be a report based on analysis of the 

image. The Flowchart of the steps involved in methodology 

is as follows:   

Fig-1:Flow-chart of methodology   
Image Acquisition (Input Image)   

In this process first input the image by using optical scanner 

or directly photography. We can read the image by using 

different source it is software based or hardware based 

source. When we perform the operation on any verification 

we should go with image processing technology. Without 

image we cannot perform any operation. Extraction and 

detection is very important part in any verification.  

 

 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181http://www.ijert.org

IJERTV6IS110028

(This work is licensed under a Creative Commons Attribution 4.0 International License.)

Published by :

www.ijert.org

Vol. 6 Issue 11, November - 2017

86



 

Image pre-processing:- 

Image pre- processing is used to extract the feature from 

images and perform different operation for any document 

verification.  

Image adjusting:- 

When we produce the image by scanner or any digital 

devices the image size is so bigger but when we perform 

operation on image we should reduce the size of image then 

we perform the different operation on image. And this task 

is perform by using adjust function in MATLAB. It is better 

software to perform the operation on image.  

Image smoothening:- 

In this process we can capture the image by using digital 

camera or scan the image by using scanner, and then some 

noise will appear on the image. Firstly we should have to 

remove that noise. It is very important task for feature 

extraction and detection in the image processing technology.  

iii) Median filter:- 

When we process the image we should apply some filtering 

technique. To filter the image so may author is used 

different technique to filter the image for the operation. 

Image Binarization 

Document image binarization is usually performed in the 

pre-processing stage of different document image 

processing related applications such as optical character 

recognition (OCR) and document image retrieval.  A gray- 

scale document image is converted into a binary document 

image and accordingly it facilitates the ensuing tasks such as 

document skew estimation and document layout analysis. 

As more and more text documents are scanned, fast and 

accurate document image binarization is becoming 

increasingly important. 

Image Segmentation  

It determines region boundaries in an image. It can explore 

many different approches to an image sengmentation & 

thresholding. Optimal Global Thresholding:  

A threshold is said to be globally optimal if the number of 

misclassified pixels is minimum  

Histogram is bimodal (object and background)  

Ground truth is known OR the histograms of the object and 

the background are known   

Feature Extraction  

It is a challenging work in digital image processing. In any 

currency recognition system, feature extraction is one of the 

most challenging tasks. Here, the aim is to analysis and 

identify the unique and distinguishing features of each 

denomination under various challenging conditions such as 

old notes, worn out notes, also under different illumination 

and background.  Some of the features of Indian paper 

currency are stated as below:- Identification marks[3]:   

 

 

 

V. IMAGE DATABASE 

This paper will generate its own data base that is related 

to new currency of Indian economy.  

 

VI. CONCLUSION 

At present we are having Rs 2000 as the highest value 

currency in India so in upcoming years there is a chance of 

scamp and duplication of new currency. So we have to 

develop such a module, which can automatically detect the 

original currency and easily we can differentiate between 

counterfeit notes and genuine notes. 
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Introduction 

Medicinal plants are listed in various indigeno

care systems, such as Siddha (600 plants)

plants), Amchi (600) (“Tibetan medicine”), 

Amchi System of Medicine in Ladakh and com

Sowa-Rigpa, has similarities with Ayurvedic 

and it is the traditional medicine in ma

Himalayas), Unani (700 plants) and even in A

species) for dealing with various ailments
1
.  

 

The holistic aims are to heal the sick and

sustain quality and length of life.  Ayurveda 

ancient medical traditions practiced in Indi

other south Asian countries. It has a sound 

experiential basis
2
.  

 

Caraka Sa�hit�, Su�ruta Sa�hit� and A

(B�hattrayi) are its main classics, giving detai

uses of over 700 herbs for various treatmen

literature describes over 200 herbs, Mine

maintain and enhance the health and beauty of
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androgen and genetic background as the cause for developing 

alopecia
7
. It is transmitted as an autosomal dominant trait. It 

occurs in appropriate age. Thus, scalp hair is normal in 

childhood and adolescence. Universally this is an extremely 

common disorder that roughly 50% men and perhaps as many 

women older than 40 years are involved. Almost all patients 

have an onset prior to age 40 yrs, although many of the patients 

(both male and female) show evidence of the disorder by age 30 

yrs
8
.  

 

Hence, hair disorder has become a major concern of doctors for 

restoring normalcy in the patients. The correct study, analysis 

and identification of medicinal plants from Ayurvedic texts have 

been showing many good results for the treatments of other 

chronic disorders. In a similar prospect, treatment for hair 

disorders (Khalita, Palita and I�drabidda/I�dralupta) as 

described in the B�hattrayi and M�dhav Cikits� need a 

coordinated study/research and attention of researchers, doctors 

and pharma companies. 

 

But unfortunately, many ambiguities are found over the correct 

botanical identification of Sanskrit names of plants described in 

the Ayurvedic texts due to many reasons, which has caused 

adulteration and no effect of the herbal drugs
9
. World Health 

Organization also currently encourages, recommends and 

promotes traditional herbal medicines in national health care 

programmes; as such drugs are easily available at low cost and 

inherently safer than the potent synthetic drugs
10

.  

 

The present study would help all concerns for the findings and 

correct botanical identification of Sanskrit plant names as per 

latest world order. 

 

Methodology 

Ancient medical texts - Caraka Sa�hit� (CS), Su�ruta Sa�hit� 
(SS) and A����ga H�dayam (AH) (B�hattrayi) and M�dhav 

Cikits� (MC) were studied from their recently published hard 

copy editions
11-14

 to enlist and identify correct botanical names 

of plants from the chapters under Kshudraroga and from the 

verses on Khalita, Palita and I�drabidda/I�dralupta. Sanskrit 

medical glossaries, dictionaries and commentaries were studied 

for correct understanding of the Sanskrit names of plants 

indicated in the complex verses. Similarly, Indian 

pharmacopoeia, Ayurvedic Pharmacopoeia of India (API)
15

,  

 

Ayurvedic Formulary of India (AFI)
16

, publications from 

AYUSH, CSIR
17

, and current taxonomic guidelines based on 

ICBN are referred to justify the correct botanical identifications 

of the listed plant species. In the table information of the plants, 

scientific name, family, vernacular name and Sanskrit name 

have been described for each species. The figures in the 

parentheses represent the authors in references who agree with 

this identification of the plant. Ayurvedic practitioners were in 

continuous interaction for the coordinated analysis of the texts 

and identification of drug parts. 

Result and discussion 

This study has attempted to highlight medicinal plants described 

for the treatments of Kshudraroga in the classical Sanskrit 

medical texts.  The knowledge of medicinal plants used by the 

common people from ancient times is well known due to the 

culture and traditions in India apart from the Ayurvedic 

practioners. It was interesting to note that some of the plants as 

listed in B�hattray� are not mentioned in M�dhav cikits� and 

vice versa (Table 1-4). The comparative study of medicinal 

plants given in M�dhava Cikits� and B�hattray� shows that there 

are total 43 plant species belonging to 31 families, which were 

considered independently and has only one plant group (Table-

4).  

 

The results also show that 27 species (63%) were used for 

Palita treatment; 13 species (30%) for both Palita and Khalita 

treatment and 21 species (49%) for I�dralupta treatment. There 

appears a great deal of uses of medicinal plants in the treatment 

of Kshudraroga. However, M�dhava Cikits� quoted verses 

treating of hair problems like Palita and I�dralupta rather than 

Khalita. (Table-2). Similarly, eleven plants are separately given 

in B�hattray� only (Table-3) for the hair disorder treatment. The 

habit diversity of these medicinal plants shows 12% climbers, 

16% shrubs, 37% trees and 35% herbs. 

 

The most probable and correct botanical identification of each 

plant (along with its synonyms) was also determined through 

literature survey and study of Ayurvedic formulary
16

. The 

official Sanskrit names of the medicinal plants used in 

Kshudraroga as given in the tables are as per API / AFI to avoid 

ambiguity. Hair disorders are effectively corrected with 

Ayurveda therapies – say pharma companies
31,35

 and have 

mentioned 30 Number of plants in their products, which are 

mentioned in the Sanskrit Medical texts studied. At the same 

time, new plant names (about 84) are added to the oil 

preparations for hair disorders by pharma companies, which are 

not mentioned in the classical texts. Further study could 

establish the reasons of new inclusions. However, the Ayurvedic 

medicinal market products show many discrepancies with 

respect to plant taxonomic identities, correct representations of 

Sanskrit and botanical names, parts used, quantity and forms of 

the components, etc. (Table-5). There is no mention of the texts 

from which the preparations are made for reference too.  

 

Ayurvedic medical practitioners, Pharmaceutical researchers 

and other researchers interested in herbal drugs have been 

studying various medicinal plants described in different post 

classical ayurvedic literature. Some of their publications
27,33,34,36

 

have thrown light on herbal preparations in rejuvenating hair 

growth etc. This present study will certainly benefit to 

Ayurvedic practitioners and pharmaceutical companies in 

selecting proper plant species for drug formulation and 

biotechnological methods of harvest, which will improve the 

efficacy of the marketed oil products or plant extracts dealing 

different hair problems. 
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Table-1: Plants for Kshudrarog Cikits� common in B�hattrayi and M�dhava Cikits�. 

Botanical Name Sanskrit name Vernacular names 
Name as 

AFI/API 

Abrus precatorius (Linn.)
18,19

 

(Leguminosae)
19

 

Guñj�, 

K�kananti
19

 

Gaungci, Gunci, Gunja(M) 

Ratti, Chirsi, Ghu	gci(H) 
Guñj� 

Albizia lebbeck (Benth.)
9,19

 

(Mimosaceae)
9, 19

 

iri�a9,19

 Siris(M), 
iris, Siri�a(H) 
iri�a 

Azardica indica (A.Juss.) 
1,14,15,18,19,20,21

 

(Meliaceae)
9,15,19,20,21,22,23

 

Ari��a, 

N��ba
15

 

Kadunimb, Nimb, Balantnimba, 

L��ba, Bakayan(M) 

Neem, Nim(H) 

N�m 

Cyperus rotundus (Linn.) 
1,9,15,16,18,19,21,24

 

(Cyperaceae)
15,16,18,19,21,25,26

 

Must�10
, Mustaka

19
, 

Payodhara
9
 

Moth�(M) 

N�garmoth�, Mustaka(H) 

 

Must� 

Eclipta alba (Linn.)
9,14,19,21,27

 

(Asteraceae)
9,19,27,28,29

 

Bh��graja
9,21,27

 

Bh��gar�9
, 

Bh��ga
19,27 

M�rkava
19 

Bha	gra, Maka(M), Bh��gar�, 
Bha	garaiya(H) 

Bh��gar�ja 

Emblica officinalis 

(Gaertn.)
9,10,19,20,21,27,28,29

 

Syn. Phyllanthus emblica (Linn.) 

(Euphorbiaceae)
1,8,19,21,23,27,30

 

�malak
20,21 

Dh�tr�phala
19

 

Dh�tr�19
 

Anvala, Avalkathi(M) 

��la, �uda, �ura, ��vra, ��vda, 

�onla, �mval�(H) 

�malak� 

Euphorbia prostrate (W. Ait)
9,16

 

(Euphorbiaceae)
9,15,16

 

Dugdhik�9,15,19
 

Gorakk�adugdh�15,19
 

Lah�n n�ytee, Lah�ndudhi(M) 

Duddhi, Dugdhik�, Chotidudhi(H) 
Dugdhik� 

Glycyrrhiza glabra (Linn.)
1,9,19,21,25,26

 

(Leguminosae/ Fabaceae) 
1,9,19,20,21,25,26

 

Yas�imadh�19,25
 

Madhuya���15,16
 

Madhuk
19,

 

Ya���v�y
19

 

Jestamadh(M) 

Mulethi, Mulathi, Muleti, M��h�lakd� 
Jethimadhu, Jethimadh, Mulha�h�(H) 

Ya��� 

Hemidesmus indicus (R. Br.)
9,19,21

 

(Asclepiadaceae)
9,19,21

 
S�riv�9,21

,sari
15

 
Uarsal, Ualsari(M) 

Anantmool(H) 

vetas�riv� 

Indigofera tinctoria (Linn.)
9,19,21,30

 

(Fabaceae/Leguminosae)
9,19,21,30

 
N�l�20

,N�l�n�15,16
 

Nili, Neel(M) 

Neela(H) 
N�l� 

Mongifera indica (Linn.)
14,16,21

 

(Anacarsdiaceae)
15,16,27

 
�mra

15,21,27
,Ch�ta

12
 

Aamba, Amba(M) 

Aam, Ama(H) 
�mra 

Nardostachys jatamansi (DC.)
9,18,19,28,29

 

(Valerianaceae)
1,9,18,19,21,28,29

 
Ke�i, M��s�9 

Ja��mansi(M) 

Balchha�, Ja��m�nsi, 

Balchara(H) 

 

Ja��m��s� 

Nelumbo nucifera (Gaertn.) 
9,18,23,24,27

 

(Nymphaeaceae)
9,19,23,27

 
U�phal, M�	�l�n9

 
Padma Kesar Kamal(M) 

Kamala Kanwal(H) 
M�	�l�n 

Nerium indicum (Mill.)
19,23

 

Syn. Nerium odorum(Soland) 

(Apocynaceae)
19,23,24

 

Karav�ra
19,23 Kanher(M) 

Kaner(H) 
Karav�ra 

Nymphae nouchali (Burm.)
19,23

 

(Nymphaeaceae)
19,23

 
N�lotphal

23
 

Neelkamal(M) 

Kui, Koi(H) 
Neelapadma 

Piper longum (Linn.)
1,9,18,21,23,24,27

 

(Piperaceae)
9,18,19,21,23,27,31,32

 

Pippal�9,26,31,32
 

 

Pimplimula(M), Pippal�, 
Pippalam�la Piparamula(H) 

Pippal�m�la 

Piper nigrum (Linn.)
1,9,19,23,27,31

 

(Piperaceae)
1,9,19,23,27,31

 

��a	a
9 

Marich
21,31

 

 

Miri, Kalimiri(M) 

K�l�mirc, Golmirc,Mirich(H) 

 

Marica 

Pongamia pinnata (Linn.)
18,19,23,27

 

(Leguminosae/Fabaceae)
19,23,25,27

 

Naktam�l�19,23
 

 

Karanja(M) 

Karanj, Dithouri, karuaini(H) 

 

Karañja 
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Rubia cardifolia (Linn.)
1,9,15,21,23,27

 

(Rubiaceae)
1,9,15,21,23,27

 

Mañji��h�9,15,21,23
 

 

Majistha,Manjistha(M) 

Majith, Manji��h� (H) 

 

Mañji��h� 

Santalum album (Linn.)
9,19,21,23,27

 

(Santalaceae)
9,19,21,23,27

 

Candana
15,18,21

 

Malaya
9
 

Candana(M) 

Sandal, Candana(H) 
Candana 

Semecarpus anacardium (Linn.)
15, 18, 23

  

(Anacardiaceae)
15,18,23

 
Bhall�ta

19,23
 

Bibba(M), 

Bhilawa(H) 
Bhall�taka 

Sesamum indicum (Linn.)
18,19,23

 

(Pedaliaceae)
18,19,21,23

 
Tila

18,21,23
 

Tila(M) 

Tila,Teel, 

Tili(H) 

Tila 

Solanum indicum (Linn.)
9,18,23,27

 

(Solanaceae)
9,18,23,27

 
B�hat�9,21,23

 

�aorl�,Dorale,Chichuriti(M) 

Ba�iKateri, Banbhanta, 

Van�bh�rta(H) 

 

B�hat� 

Terminalia arjuna (Roxb.) 
1,18,21,23,27,30

 

(Combreteaceae)
1,18,21,23,27,30

 
Arjuna

18,21,23
 

Arjuna, Sadada(M) 

Arjuna(H) 
Arjuna 

Tinospora cordifolia (Willd.) 
1,21,23,25,27

 

(Menispermaceae)
18,21,23,25,27

 

Gud�cik�,Am�t�, 

Chhinnaruh�15,18,
 

Gud�c�21
 

C�nnobhav�18,23
 

Guluchi , Guduchi(M) 

Giloyâ, Gurcha(H) 
Gud�c� 

Tribulus terrestris (Linn.)
 1,9,15,19,24,21,25

 

(Zygophyllaceae)
9,15,19,21,24,25

 

Gok�ura
9,21

 

Traika	�aka
15,18

 

Sarate, Gokharu(M) 

Gokhru(H) 
Gok�ura 

Valeriana wallichii (DC.)
1,15,19,24

 

(Valerianaceae)
1,17,19,21,24

 
Kut	ta

15,18
 

Tagar, Ganthode(M) 

Mu�khabala, Suga	dhabala, 

Tagar(H) 

Tagara 

 

Table-2: Plants for Palita and I�dralupta treatment recorded only in M�dhava Cikits� and not in B�hattrayi 

Botanical Name Sanskrit name Vernacular names Name as AFI/API 

Achyranthes aspera (Linn.) 
1,9,18,19,21,27,30

 

(Amaranthaceae)
9,15,18,19,21,27,30

 

Aagh�t
19, 


�khar�23
 

Aghada(M) 

Chirchita, Latjira(H) 
Ap�m�rga 

Ficus bengalensis (Linn.)
 15,18,21,23,32,33

 

(Moraceae)
12,13,26,31,32,33

 

Va�a15,18
 

Va�a�oha
18,23

 

Va�a(M) 

Bad,Barg�d(H) 
Barg�d 

Hibiscus rosa-sinensis (Linn.)
 15,18,23,32,34,35

 

(Malvaceae)
15,18,23,28,29,32,34,35

 

Japapu�pa
15,16

 J��va	d(M) Au�hul,Gu�hul, 

Java(H) 
Jap� 

Jasminum officinale (Linn.)
19,27,32

 

(Oleaceae)
18,19,27,31,32

 

J�ti
14,15

 Chameli(M) 

Jasmine, Chamelee(H) 

 

J�ti 

Schleichera trijuga (Willd)
32 

(Sapindaceae)
15,19,32

 

Lak�a32
 Ko��b(M) 

Kusum(H) 

Ko�am� 

 

Table 3: Plants for Palita, Khalita and I�dralupta treatment recorded only in B�hattrayi  and not in M�dhava Cikits� 

Botanical Name Sanskrit name Vernacular names 
Name as 

AFI/API 

Asparagus recemosus (Willd.) 
19,21,25,27,31,32

 

(Liliaceae)
1,19,21,25,27,31,32

 

 

V�ri
15,25

 


at�vari(M) 


arno�, Sat�var, Satam�li(H) 

t�vari 

Boerhavia diffusa (Linn.)
9,15,18,21,23,32

 

(Nyctaginaceae)
9,15,18,21,23,27,32

 
Punaranav�9,32

 

Ghetuli, Vasuchimuli, 

Khaparkhuti(M) 

Gadapurna, Lalpunarnava(H) 

Punaranav� 

Cedrus deodara (Roxb.)
9,18,19,25,32

 

(Pinaceae)
9,18,19,25,32

 

D�ru, 

Devad�ru
9,25

 

Devdar, Telya Dedaroo(M) 

Devdar, Devdaroo(H) 
Devad�ru 

Datura metel (Linn.)
15,18,19,24 

Syn. D. fastuosa 

(Linn.); D. alba (Ramph); D. Cornucopaea 

(Hort.)
18,23,32 

(Solanaceae)
15,19,32

 

Dhustuuraka
18

 

 

 

Dhatra(M) 

Dhatura(H) 
Dhatt�ra 

Ocium sanctum (Linn.)
1,19,24,27,31,32,34

 

(Lamiaceae)
19,24,27,31,32,34

 
Suras�19,32

 
Tulas(M) 

Tulasi(H) 
Tulas� 
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Plumbago zeylanica (Linn.)
1,9,19,24,27

 

(Plumbaginaceae)
9,15,19,24,27

 
Agn�, C�tr�k

15,21,23
 

C�traka(M) 

C�ra, C�tr�(H) 
Citraka 

Solanum surattense (Burm.f.) 
19,21,23,27,32

 

Syn.Solanum xanthocarpum (Schrad & 

Wendl)
9,21,25,27,32

 

(Solanaceae)
9,21,25,27,32

 

K�udr�vartak
9,19

 

Kan�ak�rika
9,21,23

 

Bhauringani, Ri�ghani, 

Bha�ka�eya, 

Kataringani(M) 

Laghukata�, Katali, Re�gan�, 
Bhatakataiya, Laghukata�, 
Cho�i ka�eri,  Ka�el�(H) 

Ka�tak�r� 

Symplocos racemosa (Roxb.)
9,16,19,21

 

(Symplocaceae)
9,19,21

 
Tilvaka

9
, Lodhra

9,19,21
 

Lodha, Lodhra(M) 

Lodha(H) 
Lodhra 

Syzygium cuminii (Linn.)
32

 Syn. Eugenia 

Jambolana (Lam.); E. cuminii (Druce.) 

(Myrtaceae)
15,19,27,32

 

Jamb�19
 

Jambul(M) 

Jamuna(H) 
Jamb� 

Terminalia chebula (Retz.)
 

1,9,18,19,20,21,22,25,27,31,32,32
 

(Combretaceae)
1,9,18,19,20,21,22,27,28,32

 

Pathy�9
 

Har�tak�9,21,25
 

Hirda, Har�tak�, Harda,  

Hireda, Hirda(M), 

Harre, Harar, Har�, Hard, 

Harre(H) 

Har�tak� 

Terminalia belerica (Roxb.) 
1,9,21,25,28,29,30

 

(Combretaceae)
9,18,19,20,21,25,28,29

 

Ak�a15,32
 

Bibh�taka
9,15,21

 

Vibh�tka
15,25,26,31 

 

Bahe�a(M) 

Bher�, 

Bahe�� 
Bhair�, F�nas(H) 

Bibh�taka 

 

Table-4: Group names 

Group Name Botanical Name Family Sanskrit Name 

Triphal� 
Emblica officinalis (Gaertn.) 

Terminalia bellirica Roxb. 

Terminalia chebula Retz. 

Euphorbiaceae 

Combretaceae 

Combretaceae 

Triphal� Amalak�, 
Bibh�taki, 

Har�tak� 
 

Table-5: Plant contents in the marketed hair oils 

Sr. 

No. 

Name of Oil and 

Company 

Names of the 

plants(Major) 
Botanical Name 

Parts used and 

form 
Quantity/ 100ml 

For Khalita     

1. 
Keshayam Oil (AVS) 

 

Svetakutuja 

Kaidarya 

Amalaki 

Bringaraja 

Guduci 

Nimba 

Brahmi 

Yasti 

Wrightia tinctoria 

Murraya koenigii 

Emblica officinalis 

Eclipta alba 

Tinospora cordifolia 

Azadirachta indica 

Bacopa monnieri 

Glycyrrhiza glabra 

Lf. Pst. 

Lf. Pst. 

Dr.Fr. Pst. 

Pl. Pst. 

St. Pst. 

Lf. Pst. 

Pl. Pst. 

Rt. Pst. 

5.00 gm 

4.00 gm 

3.00 gm 

3.00 gm 

0.30 gm 

3.00 gm 

3.00 gm 

1.00 gm 

2. 
Nilibhringadi Keratailam 

(AVS Kottakkal, Kerala) 

Nili 

Bhringarja 

Satakratulata 

Dhatriphala 

Yashti 

Gunja 

Indigofera tinctoria 

Eclipta prostrata 

Cardiospermum halicacabum 

Phyllanthus emblica 

Glycyrrhiza glabra 

Abrus precatorius 

Lf. Jce. 

Pl. Jce. 

Pl. Juc. 

Fr. Jce. 

Rt. Pst. 

Sd. Pst. 

100 ml 

100 ml 

100 ml 

100 ml 

2.08 gm 

2.08 gm 

3. 
Hairich Oil  (Capro labs, 

Banglore) 

Japakusum 

Bringaraja 

Tulasi 

Neela 

Bhoomyamalaki 

Kunduru 

Jyothishmathi 

Jathiphala 

Hibiscus rosa sinensis 

Eclipta alba 

Ocimum Sanctum 

Indigofera tinctoria 

Phyllanthus niruri 

Boswellia wahru 

Celastrus paniculata 

Myristica fragrans 

Fl. 

Lf. 

Hrb. 

Lf. 

Hrb. 

Rsn. 

Sd. 

Fr. 

4.40 gm 

2.00 gm 

2.00 gm 

1.20 gm 

1.20 gm 

1.20 gm 

1.20 gm 

2.00 gm 
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Katuka 

Saka 

Sahadevi 

Picrorrhiza kurroa 

Tectona grandis 

Vernonia cineria 

Rt. / St. 

Lf. 

Hrb. 

1.20 gm 

1.20 gm 

1.20 gm 

4. 

Bhrungamalakadi 

thailam (Vaidyaratnam 

Oushadhasala) 

NM 

NM 

NM 

Eclipta alba 

Phyllanthus emblica 

Glycyrrhiza glabra 

Pl. 

Pl. 

Rt. 

100 ml 

100 ml 

5.5 gm 

5. 

Khadi Herbal Oil  

[Gramodaya Ashram 

U.P] (Pure Amla) 

 

Amla 

Bringraj 

Brahmi 

Nagarmotha 

Lodhra 

Tulsi 

Neem 

Emblica officinalis 

Eclipta alba 

Bacopa monneria 

Cyperus rotundus 

Symplocos racemosa 

Ocimum sanctum 

Azadirachta indica 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

6. 

Mahabhringaraj Oil 

(Ramkrishna Vidyut 

Ayu.Pharmacy, Pune) 

Maka 

Brahmi 

Hirda 

Behda 

Amla 

Nagarmotha 

Jatamansi 

Eclipta alba 

Centella asiatica 

Terminalia Chebula 

Terminalia belerica 

Emblica officinalis 

Cyperus rotundus 

Nardostachys jatamansi 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

20 gm 

10 gm 

1 gm 

1 gm 

1 gm 

1 gm 

2.5 gm 

7. 
Sukesha Tail (Sri Sri 

Ayurveda Trust) 

Tila taila 

Amlaki 

Brahmi 

Bhringraj 

Hibiscus flower 

Sesamum indicum 

Phyllanthus officinalis 

Bacopa monnieri 

Eclipta alba 

Hibiscus rosa-sinesis 

Sd. Oil 

Fr. Pulp 

WP. Pwd. 

WP. Pwd. 

Fl. Pwd. 

22.9 gm 

54.0 gm 

27.02 gm 

27.02 gm 

1.88 gm 

8. 
Bhringamlakadi Taila 

(Sri Sri Ayurveda Trust) 

Bhringraj 

Amlaki 

Tila taila 

Yashtimadhu 

Eclipta alba 

Phyllanthus officinalis 

Sesamum indicum 

Glycyrrhiza glabra 

Pl. Pwd. 

Fr.Pulp Pwd 

Sd. Oil 

Rt. Pwd. 

24.96 gm 

24.96 gm 

100 ml 

6.24 gm 

9. 
Kesh Kanti oil 

(Patanjali) 

Brahmi 

Bhringraj 

Neem 

Baheda 

Hirda 

Giloy 

Gurhal pusp 

Amla 

Nagkesar 

Yashti Madhu 

Jatamansi 

Bacopa monnieri 

Eclipta alba 

Azadirachta indica 

Terminalia belerica 

Terminalia chebula 

Tinospora cordifolia 

Hibiscus rosa-sinensis 

Emblica officinalis 

Mesua ferrea 

Glycyrrhiza glabra 

Nardostachys jatamansi 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

2.0 gm 

2.0 gm 

1.0 gm 

1.0 gm 

1.0 gm 

1.0 gm 

1.0 gm 

1.0 gm 

0.5 gm 

0.5 gm 

0.5 gm 

10. 
Keratex (Dabur India 

Ltd. Rajasthan) 

Jyotishmati 

Brahmi 

Jatamansi 

Manjistha 

Tila taila 

Celastrus paniculatus 

Bacopa monnierri 

Nardostachys jatamansi 

Rubia cordifolia 

Sesamum indicum 

Sd. Ol. 

Pl. Pdr. 

Rz. Pdr. 

St. Pdr. 

Sd. Ol. 

4.97 ml 

2.40 gm 

0.32 gm 

0.12 gm 

94.50 ml 

11. 
Kach Mohini Hair Oil 

(Bluemax Pharma) 

Awala 

Bhringraj 

Jasvand 

Brahmi 

Korphad 

Methi 

Mehandi 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

20 gm 

30 gm 

50 gm 

15 gm 

30 gm 

20 gm 

10 gm 

12. 

 

 

Trichup (Vasu Health 

Care,Vadodara) 

Til Taila 

Yashtimadhu 

Jati 

Sesamum indicam 

Glycyrrhiza Glabra 

Jasminum Officinale 

Oil 

Rt 

Lvs 

80 gm 

16 gm 

1.6 gm 
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Mandukaparni 

Kamal 

Bhringaraj 

Neem 

Nagarmotha 

Amalaki 

Dhattura 

Japa 

Patola 

Jatamansi 

Centelia asiatica 

Nelumba Nucitera 

Eclipta alba 

Azadirachta Indica 

Cyperus rotundus 

Emblica offinalis 

Datura metel 

Hibiscus rosa-sinensis 

Trichosanthescucu merina 

Nardastachys jatamansi 

Panc. 

Flw 

Panc. 

Lvs 

Rt. 

Fr. 

Lvs. 

Fl. 

Panc. 

Rt. 

1.6 gm 

1.2 gm 

1.2 gm 

1.2 gm 

1.2 gm 

0.8  gm 

0.8 gm 

0.8 gm 

0.8 gm 

0.8 gm 

For Palita 

1. 
Kuntalakanti Tailam 

(AVS) 

Tila Tailam 

Vibhitaka 

Bhringarja 

Amalaka 

Nili 

Hribera 

Usira 

Hima 

Mustha 

Sesamum indicum 

Terminalia bellirica 

Eclipta prostrata 

Phyllanthus emblica 

Indigofera tinctoria 

Plectranthus vettiveroides 

Vetiveria zizanioides 

Santalum album 

Cyperus rotundus 

Sd. Ol. 

Fr. /Rt. Dct. 

Pl. Jce. 

Fr. Jce. 

Lf. Jce. 

Pl. Pst. 

Rt. Pst. 

Ht.Wd. Pst. 

Rt. Pst. 

100 ml 

100 gm 

100 gm 

100 gm 

100 gm 

1.25 gm 

1.25 gm 

1.25 gm 

1.25 gm 

2. Indulekha Bringha oil 

Nalikera 

Svetakutuja 

Bringharaja 

Amrita 

Amalaki 

Yashti 

Nimba 

Brahmi 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

750 gm 

121.2 gm 

11.8 gm 

11.8 gm 

1.18 gm 

0.187 gm 

7.5 gm 

11.8 gm 

3. 
Kesh King (SBS 

Biotech.) 

Amla 

Bhrungraj 

Manjishta 

Raktachandan 

Jatamansi 

Nimba 

Brahmee 

Haritaki 

Bhibhitika 

Lodhra 

Nagkeshar 

Yasti 

Emblica officinaalis 

Eclipta alba 

Rubia cordifolia 

Pterocarpus santalinus 

Nardostachys jatamansi 

Azadirachta indica 

Bacopa monnieri 

Terminalia chebula 

Terminalia bellirica 

Symplocos racemosa 

Mesua ferrea 

Glycyrrhiza glabara 

Dr.Fr. 

WP. 

St. 

Ht. wd. 

Rhz. 

Lf. 

Pl. 

Fr. 

Fr. 

St. 

Rt. 

Rt. 

20 gm 

20 gm 

20 gm 

20 gm 

20 gm 

20 gm 

20 gm 

10 gm 

10 gm 

10 gm 

10 gm 

10 gm 

4. 

Khadi Herbal Oil  

(Gramodaya Ashram 

U.P) (Pure Amla) 

 

Amla 

Bringraj 

Brahmi 

Nagarmotha 

Lodhra 

Tulsi 

Neem 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

5. 
Krupa Hair Oil (Krupa 

Oushadhalay,Ratnagir) 

Vargad 

Behda 

Hirda 

Brahmee 

Jaswand 

Bhrungraj 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

20 gm 

25 gm 

25 gm 

20 gm 

10 gm 

10 gm 

6. 
Mahabhringaraj Oil 

(Ramkrishna Vidyut 

Maka 

Brahmi 

Eclipta alba 

Centella asiatica 

NM 

NM 

20 gm 

10 gm 



International Research Journal of Biological Sciences ________________________________________________ISSN 2278-3202 

Vol. 6(2), 42-50, February (2017) Int. Res. J. Biological Sci. 

 International Science Community Association  49 

Ayu.Pharmacy, Pune) Hirda 

Behda 

Amla 

Nagarmotha 

Jatamansi 

Terminalia Chebula 

Terminalia belerica 

Emblica officinalis 

Cyperus rotundus 

Nardostachys jatamansi 

NM 

NM 

NM 

NM 

NM 

1 gm 

1 gm 

1 gm 

1 gm 

2.5 gm 

7. 
Abhinav G3 Ayurvedic 

Kesh tail 

Vata 

Amla 

Brahmi 

Neem 

Bhringraj 

Jatamansi 

Japa 

Methi 

Ficus bengalensis 

Emblica officinalis 

Bacopa monnieri 

Melia azadirachta 

Eclipta alba 

Nardostachys jatamansi 

Hibiscus rosa sinensus 

Trigonella foenangra 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

10 gm 

10 gm 

10 gm 

5 gm 

5 gm 

5 gm 

5 gm 

2.5 gm 

 

Conclusion 

This study has conclusively emphasized the variations observed 

between the guided medicinal plants in the Sanskrit medical text 

and the marketed hair oils by pharma companies. The wrong 

narration of botanical identities of plant names are also been 

highlighted to create awareness on the real and adulterant crude 

drug samples. 
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Abstract — Cloud computing is a new technology, which is 

rising rapidly in the market. In cloud computing many 

computers and servers are connected and are accessed via 

internet. Using cloud computing we access data, files, resources, 

application software, operating systems, databases, web servers 

etc. from anywhere at any time via internet. Cloud computing 

gets more work done in less time, with less people and with 

shared hardware and software. So, it gives great throughput 

with reduce cost. As cloud computing is based on sharing, it is 

necessary to allow only authorized users in cloud. In short, 

security is major concern in cloud computing. For 

authentication different traditional and biometrics techniques 

are used. Traditional techniques like password, OTP are easily 

attackable. So, researchers move to biometric techniques. 

Biometric techniques are more secure as it depends upon 

physiological and behavioral characteristics of user. This paper 

is a brief overview of different biometric authentication 

techniques used in cloud computing with their proposed 

methods and advantages.   

Keywords — Authentication, Cloud, Biometrics, Security, 

Identification, Verification 

I.  INTRODUCTION 

Cloud computing is a model for enabling ubiquitous, 
convenient, on-demand network access to a shared pool of 
configurable computing resources (e.g., networks, servers, 
storage, applications, and services) that can be rapidly 
provisioned and released with minimal management effort or 
service provider interaction [1]. The architecture of cloud 
computing is dependent on three core concepts namely, 
service models (SaaS, PaaS and IaaS), deployment models 
(public, private, community and hybrid) and several essential 
characteristics. 

Biometric Security is now days a very familiar and 
trustworthy security system which has a massive demand 
today and will not suffer any kind of digression in its want in 
the upcoming future [2]. 

II. CLOUD COMPUTING 

Cloud computing is the development of parallel 
computing, distributed computing, grid computing and 
virtualization technologies which define the shape of a new 
era [3]. The term cloud refers to a network or internet. In other 
words, we can say that the cloud is something, which is 
present at remote location. Cloud computing is also called as 
“the cloud”. Collection of computers and servers which are 
globally accessible through internet is called, “Cloud 
Computing”. Cloud computing is the delivery of on-demand 
computing resources–everything from applications to data 

centers – over the internet on a pay for use basis. The 
architecture of cloud as shown in fig. 1, 

 

Fig. 1 – Cloud Architecture 

A. Service Models 

SaaS, PaaS and IaaS are the basic service models of cloud 

computing, 

 

 SaaS – Software-as-a-Service (SaaS) is a way of 
providing software through the Internet. 

 PaaS – Platform-as-a-Service (PaaS) provides a 
platform in which to develop software applications. 

 IaaS – Main objective of any company is to reduce 
time and money. Infrastructure-as-a-Service (IaaS) 
model is used to fulfill these primary objectives. 

B. Deployment Models 

The cloud computing is based on several service models. 

These Deployment model define the type of access to the 

cloud. These deployment models are Public, Private, 

Community and Hybrid. 

 

 Public – This type of cloud model is available for all 
users. 

 Private – This type of cloud model is available only 
for private company users. 

 Community – This type of cloud model is shared by 
several companies and supports to a specific group. 

 Hybrid – This type of cloud model is a combination of 
two or more clouds. 
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C. Essential Characteristics 

The essential characteristics of the cloud computing model 
were defined by the National Institute of Standards and 
technology (NIST): On-demand self-service, Broad network 
access, Rapid elasticity, Measured service, Resource pooling. 

D. Merits of Cloud Computing 

There are several merits of cloud computing, some of 

them are listed below: 

 

 Up to date Software – With SaaS, the new versions of 
the software needed to run the business are made 
available to all customers as soon as they’re released. 

 Flexibility – Cloud-based services are useful for 
businesses with growing or fluctuating demands. 

 Cost Effective – There is no need to purchase 
equipment and other utilities to operate business. 

 24/7 Availability – If internet connection is available 
then user can access cloud services at any time. 

 Mobility – Users can access any cloud services from 
any location of the world. 

 Environment friendly – Because of fewer data centers 
worldwide remain so less impact on the environment. 

E. Challenges in Cloud Computing 

 The Cloud Security Alliance (CSA) has put together a list 
of most severe threats to cloud computing in 2016 [4] as 
shown in fig. 2,  

Fig. 2 – Top Cloud Computing Threats in 2016 

III. BIOMETRICS 

The term biometrics is derived from the Greek words bio 

meaning “life” and metrics meaning “to measure” [5]. Main 
role of biometrics is authentication and provide access only to 

authorized user. Biometric is the measurement and statistical 

analysis of people's physical and behavioral characteristics. 

 

 Physiological characteristics: It is the structural 
information of the human body such as face, 
fingerprints, Iris, hand or DNA. 

 Behavioral characteristics: It is the uniquely 
identifying and measurable patterns in human 
activities such as keystroke, voice or signature. 

 Identification system and Verification (authentication) 
system are two categories of biometric system. 
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A. Classification of Biometric Techniques 

 Depending upon characteristics of biometric, classification 
of different biometric techniques as shown in fig. 3, 

 

Fig. 3 – Classification of Biometric Techniques 

B. Basic Structure of Biometric System 

 Basic structure of biometric system as shown in fig. 4, 

 

Fig. 4 – Basic Structure of Biometric System 

 Any biometric system mainly consists of two phases 
namely, enrollment and verification. 

 Enrollment Phase – It consist of three stages i.e. 
capture, process and store. In capture stage, biometric 
sample is captured by using camera or scanner. In 
processing stage, extract different features from 
capture biometric sample by using different 
algorithms. In store stage, extracted features from 
biometric sample are stored on storage medium for 
further recognition or comparison purpose. 

 Verification phase – It also consist of three stages i.e. 
capture, process and compare. This phase mainly used 
for matching extracted features of captured biometric 
sample with stored features. If matched then 
verification is successful otherwise access is not 
allowed. 

 Table I shows comparative study of different biometric 
techniques based on different parameters: 

 

 

Table I. Comparative analysis of biometric techniques

Parameters 

B
io

m
et

ri
c 

T
ec

h
n
iq

u
es

 

Face Fingerprint Iris Tongue Keystroke Voice Signature 

Accuracy Medium Low High High High Low Medium Low 

Cost Medium Medium High High Low Medium Medium 

Device Camera Scanner Camera Camera Keyboard Microphone 
Optic Pen, Touch 

Panel 

Interference 
Facial Expression, 

Glasses 

Injury, Dirtiness, 

Roughness 
Glasses 

Fungous 

Infection 

Tiredness, 

Mood 
Noise, Cold 

Changeable or Easy 

Signature 

Reliability High High Very High High Low High High 

Acceptance High Medium 
Medium 

Low 
Medium Low High High 

Stability Medium High High High Medium Low Medium Low Medium Low 

Identification and 

Authentication 
Both Both Both Both Authentication Authentication Both 
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IV. BIOMETRICS IN CLOUD COMPUTING 

For providing security to cloud, we can use different 

techniques. Generally passwords are used for authentication. 

But passwords are easily attackable. This is cheapest as well 

as simplest technology. So we can use biometric 

authentication to provide security for cloud computing. 

Biometric authentication techniques, which are used for 

securing cloud computing as shown fig. 5, 

 

 
Fig. 5 – Biometric Techniques to Secure Cloud Computing 

 

A. Face Based Authentication 

Facial recognition (or face recognition) is a type of 

biometric software application that can identify a specific 

individual in a digital image by analyzing and comparing 

patterns [6]. These system mostly used for security purposes 

as well as used of these system rapidly increasing in other 

application areas. 

 

 Related Work 

Deepak S and Sai Goutham N [7] proposed face 
authentication or recognition system for securing mobile 
cloud. They have given five stages. These are: a) 
Registration of User: In this stage user will download 
mobile application. Then he will fill details with name and 
mail box ID. Mail box ID is authenticated. Entered data or 
information is stored in local cloud for further use. b) Face 
Capture: In this stage user will touch the mobile screen. 
Then mobile camera will be switched on. Mobile camera 
will capture face of user. c) Face Detection and Face 
Recognition: After capturing image, in this stage face will 
be identified from the captured image. Then face will be 
recognized by extracting features. Users face will be 
matched with face which is stored in database. d) Cloud 
Transfer: After matching face, image will be transferred to 
another cloud. Then after receiving image again it is 
transferred to user registered mail box ID. e) Screen 
Recording: In this stage recording starts after user 
activates application. It will record screen till application is 
deactivated. After deactivating application recording will 
stop. Recorded files will be stored in local memory. 

B. Fingerprint Based Authentication 

For century, humans are using finger prints for personal 

identification and access control. Fingerprint is made of a 

series of ridges and grooves on the palmar surface of the 

fingers [8]. Accuracy of finger print authentication has shown 

very high figure.  Finger prints of twins are also different so it 

increases rate of accuracy. 

 

 Related Work 

Samadhan Pagar, Vaibhav Gore, Darshan Sant and Pooja 

Satpute [9] proposed a multi-user authentication scheme 

based on cellular automata by using thumb authentication. 

In this scheme thumb is used as authentication for 

securing cloud computing.  Here whole data is stored by 

user along with the thumb image as security. The same 

user can download data with same thumb image to any 

other computer. Authors have proposed system for it. 

First thumb registration is done by user to facilitate under 

admin of system. After registering user will get thumb log 

in ID. To get login on system user can use thumb scan 

and get ID.  On the client side user can use thumb scan. It 

will generate user’s registered ID automatically if user is 
valid. Then user will login. It will generate 0 ID if user is 

invalid for unregistered users. And it will not proceed. 

User has to make registration on cloud server when thumb 

authentication is successful. Then user will fill details on 

cloud to get user id and password. Now user can do log in 

for cloud after registration is successful on cloud. 

 

Alaa Hussein Al-Hamami and Jalal Yousef AL-Juneidi 

[10] proposed multi finger biometric scheme. This 

scheme uses three finger templates of user’s choice and 
allocates single digit number for each of these three 

fingers. It is uses during registration of user. Elliptical 

algorithm is used to encrypt recorded images and it is 

stored at service provider’s end. Encryption algorithm is 

applied at three levels. a) Finger Print Images, b) Three 

Single Digit Numbers and c) Mapping of these Three to 

the Images. 

 

IehabALRassan and HananAlShaher [11] proposed 

fingerprint recognition system with mobile phone camera 

method. This method deals with how finger print 

recognition is used to secure mobile could is explained. 

Now a day there is very less work about using digital 

camera or web camera as sensor. To add separate 

fingerprint scanner or hardware will be very costly. So 

proposed system is used to get fingerprint image, through 

mobile camera for using finger print recognition system. 

In this method, first phase is enrolment phase. In this 

phase user provides fingertip to mobile phone camera. 

Then camera obtains fingerprint sample and extracted 

features by preprocessing sample. Then to verify user’s 
identity, it is stored in database for further comparison. 

Fingerprint image is given as input on login form.  The 

preprocessing image function is used to extract features. 

Then matching function is used to match between these 

features with features stored in database. User is accepted 

if matching is successful otherwise user is rejected. 
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C. Iris Based Authentication 

Iris recognition is a method of identifying people based 

on unique patterns within the ring-shaped region surrounding 

the pupil of the eye [12]. Mostly, as like face recognition, Iris 

recognition is often used for security related applications such 

as in airports, government buildings for entry or exit. Iris 

recognition technology is more accurate as compared to other 

biometric techniques. 

 

 Related Work 

D. Kesavaraja, D. Sasireka and D. Jeyabharathi [13] 

proposed Cloud Iris Verification system (CIVS). 

CIVS system is having five steps, Segmentation, 

Normalization, Enhancement, Feature Extraction, and 

Storing / Verification. First an eye image is obtained 

from a B/W CCD camera. Detect only iris region from 

an eye image and to get segmented iris, for that author 

uses canny edge detection, thresholding, and circular 

hough transform methods. Now normalization 

performs on segmented image to get proper iris image. 

Histogram stretching method is used for enhancement. 

Cumulative sum based analysis method used by 

authors to extract features from iris images and for 

verification purpose hamming distance method is 

used. Authors were tested CIVS server against webs 

servers with password security. From the analysis 

result it has been found that CIVS Server stands 

unique in providing secure service to the user 

compared to the other web servers. 

 

Nikhil Kumar, Dr. Yogesh Awasthi and Prof (Dr.) R. 

P. Agarwal [14] proposed fusion of fingerprint and iris 

biometric techniques to secure mobile cloud 

computing. In this model, when user login through 

fingerprint then binary code is generated. This 

generated binary code is stored in databases of service 

provider. Binary code is generated by the user hand, 

whenever user logins through fingerprint, which will 

be compared with stored binary code. If comparison 

result is true then user will get successful login. But 

authors said fingerprint will have low priority login 

process. So, they also proposed high priority login 

process by using iris biometric technique. At the time 

of account created with cloud, in that first need to 

complete enrollment process. In that, scan the iris by 

eye scanner. Then generated iris code will be stored in 

the database for matching. In recognition process, 

registered iris code and scanned iris code are 

compared using hamming distance. If matched then 

user successful login else access is denied. So, only 

authorized user can access the cloud. 

D. Tongue  Based Authentication 

The tongue is unique to each person in its shape and in its 

surface textures [15]. Tongue is an internal organ but it can 

be easily used for authentication. Tongue consists of seams, 

ridges and wrinkles. These are unique. As like eyes or 

fingerprints, tongue can’t be used without the person’s 
consent. 

 

 Related Work 

Sowmya Suryadevara, Shuchita Kapoor, Shweta 

Dhatterwal, Rohaila Naaz and Anand Sharma [16] 

proposed PCA based tongue recognition system for 

security. In this paper authors have divided their system 

into three parts i.e. User, Cloud Initialization and Private 

Matching Identification. In user part paillier encryption 

method is used for preprocessing of original image of 

tongue. Cloud initialization part deals with processing 

original image and to create subspaces as well as tongue 

template database through PCA algorithm. Private 

matching identification part is used to project, distance 

calculation and minimum distance finding purpose. 

E. Keystroke Based Authentication 

Keystroke dynamics is based on the habitual rhythm 

patterns in the way a person types [17]. It contains speed, 

time required between specific key, routine errors and the 

time required of that keys are released. 

 

 Related Work 

Mahnoush Babaeizadeh, Majid Bakhtiari, and Mohd 

Aizaini Maarof [18] proposed a multi-factor 

authentication method for mobile users in cloud 

environment to identify users. In this, first factor is 

username/password and second is keystrokes 

authentication. Steps to perform authentication: a) Login 

by valid username/password, b) application calculate the 

duration of keystroke, v) calculated duration will be 

encrypted by using Trusted Third Partner (TTP), and d) 

finally, all the values (username, password, keystrokes 

duration) will send to Cloud Service Provider (CSP). This 

technique doesn’t require any extra special tool therefore 
it is cheaper than other type of biometric authentication 

methods. 

F. Voice Based Authentication 

Voice recognition systems use characteristics of the voice 

like pitch, tone, frequency, etc. [19]. It is also called as 

speech recognition system. This technique is focuses on the 

differences of vocal tracts and learned speaking habits. This 

technology is less costly, easy to use and non-intrusive. Due 

to poor environment, it can create problem, also has low 

accuracy. 

 

 Related Work 

R. Gokulavanan and Dr. N. Shanthi [20] proposed Single 

Sign-On framework using OpenID model with voice 

biometric technique. OpenID is a Single Sign-On 

protocol. Because OpenID, there is no need to used 

separate login and password for every website. For that, 

first, it is necessary to register with an Identity Provider 

(IdP) then use same login to all OpedID enabled sites. As 

OpenID is a decentralized system. Once the user is 

successfully authenticated by identity provider, then 

identity provider gives unique URL for user. Now, to 

exchange the data, an IdP and a Relying party (RP) shared 

cryptographic key. IdP and RP use the Diffie-Hellman 

(DH) algorithm. Now the user is redirecting to the IdP 
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server, they log in and  authorize the Relying Party. Once 

login is performed into one site, they can be automatically 

logged into other sites.  

 

K. Marimuthu, D. Ganesh Gopal, Harshita Mehta, Aditya 

Rajan and P. Boominathan [21] proposed method to solve 

drawbacks of One Time Password (OTP) to prevent 

phishing attacks. They integrate voice biometric 

technique with one time password method. This solution 

contains two process namely, registration process and 

login process. To complete registration process, user 

needs to provide required details. Then perform 

CAPTCHA test to distinguish humans and computers. By 

using random function, unique username is generated. 

Now, need to supply voice password. Once the voice 

password is confirmed then all user’s details along with 
voice password is stored on the cloud. Finally, 

confirmation message is sent through an email. For login 

process, user needs to provide unique user Id. Once the 

user Id is verified then OTP is generated, stored on the 

cloud and also send to user through email. Once the user 

provides the OTP, then it compared to the cloud OTP. 

After the OTP is verified the user is need to provide the 

voice password. Again this voice password is compared 

to the voice password stored on the cloud. If matches the 

user can successfully login. 

G. Signature Based Authentication 

Signature recognition is used to authenticate user’s 
identity based on the traits of their unique signature. It is a 

behavioral characteristic of human. It may change during a 

period of time. 

 

 Related Work 

Hongwei Li, Yuanshun Dai and Bo Yang [22] proposed a 

Hierarchical Architecture for Cloud Computing (HACC), 

Identity-Based Encryption (IBE) and Identity-Based 

Signature (IBS). Finally, an Authentication Protocol for 

Cloud Computing (APCC) is constructed based on 

HACC, IBE and IBS. The HACC is consists of three 

levels. The top level is root Private Key Generator (PKG). 

The middle level is sub-PKGs. Each node in middle 

associates to a cloud storage service provider. The bottom 

level are users in the cloud computing. The main tasks of 

the IBE are encryption and decryption as well as main 

tasks of the IBS is signature and verification. APCC uses 

the RSA key exchange algorithm. In the APCC, the 

computation cost of client is one IBE encryption and one 

IBS signature as well as for server is one IBE decryption 

and one IBS signature verification, as well as the 

communication cost is only one IBS signature and one 

IBE cipher text as compared to SSL Authentication 

Protocol (SAP). Author performed simulation 

experiments on GridSim which is based on Java, it was 

shows that the authentication protocol is more lightweight 

and efficient than SAP. 

V. COMPARTIVE STUDY OF EXISITNG 

BIOMETRIC TECHNIQUES IN CLOUD COMPUTING 

Table II shows an overview of different biometric techniques 

proposed for secure cloud computing by different authors and 

its advantages: 

Table II. Proposed biometric techniques to secure cloud computing 
 

SN 
Type of Biometric 

Technique 
Name of the Paper Author(s) 

Proposed Method / 

Technique / Model / 
Scheme 

Advantage(s) 

1 Face Face Recognition using Cloud 

Based Security in Mobile Devices 

Deepak S and Sai 

Goutham N 

Face authentication or 

recognition system for 

securing mobile cloud 

The proposed system is 

easy to use and easy to 

implement 

2 Fingerprint The Thumb Authentication on 

Cloud Computing 

Samadhan Pagar, 

Vaibhav Gore, Darshan 

Sant and Pooja Satpute 

A multi-user 

authentication scheme 

based on cellular 

automata 

The proposed scheme 

was lightweight, secure 

and robust. The 

randomness quality is 

high 

3 Fingerprint Secure Mobile Cloud Computing 

Based-On Fingerprint 

Alaa Hussein Al-

Hamami and Jalal 

Yousef AL-Juneidi 

Multi finger biometric 

scheme 

The proposed scheme is 

simple and gives user 

multiple options for login 

4 Fingerprint Securing Mobile Cloud Using 

Finger Print Authentication 

IehabALRassan and 

HananAlShaher 

Fingerprint recognition 

system with mobile 

phone camera 

The proposed method is 

not only secure but also 

to protect from injection 

attacks 

5 Iris Cloud Software as a Service with 

Iris Authentic 

D. Kesavaraja, D. 

Sasireka and D. 

Jeyabharathi 

Cloud Iris Verification 

System (CIVS) 

The proposed system is 

relatively simple and 

secure 
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6 Iris Authenticating Cloud & Data 

Center with Iris 

Nikhil Kumar, Dr. 

Yogesh Awasthi and 

Prof (Dr.) R. P. Agarwal 

Fusion of biometric 

authentication 

techniques 

(Fingerprint and Iris) 

The proposed technique 

is highly reliable and 

secure 

7 Tongue Tongue as a Biometric Visualizes 

New Prospects of Cloud Computing 

Security 

Sowmya Suryadevara, 

Shuchita Kapoor, 

Shweta Dhatterwal, 

Rohaila Naaz and 

Anand Sharma 

PCA algorithm for 

tongue recognition 

The proposed method 

guaranties to be credible, 

efficient and low-

complex 

8 Keystroke Authentication Method through 

Keystrokes Measurement of Mobile 

users in Cloud Environment 

Mahnoush Babaeizadeh, 

Majid Bakhtiari, and 

Mohd Aizaini Maarof 

Multi-factor 

authentication method 

The proposed method is 

improved the security and 

privacy 

9 Voice Cloud User Voice Authentication 

enabled with Single Sign-On 

framework using OpenID 

R. Gokulavanan and Dr. 

N. Shanthi 

 

OpenID protocol with 

voice biometric 

authentication 

technique 

The proposed technique 

provides seamless and 

transparent login process 

10 Voice A Novel Way of  Integrating Voice 

Recognition and One Time 

Passwords to Prevent Password 

Phishing Attacks 

K. Marimuthu, D. 

Ganesh Gopal, Harshita 

Mehta, Aditya Rajan 

and P. Boominathan 

Voice password with 

One Time Password 

(OTP) 

The proposed method is 

highly secure and robust 

as well as increases 

effectiveness 

11 Signature Identity-Based Cryptography for 

Cloud Security 

Hongwei Li, Yuanshun 

Dai and Bo Yang 

IBE and IBS for 

HACC with an APCC 

The proposed method 

achieves great scalability 

 

VI. CONCLUSION 

Cloud computing is mostly based on two concepts, first is 
sharing and second is pay for use. Cloud computing provides 
variety of services like Iaas, SaaS, and PaaS. So, it is very 
important to allow only authorized users to access these 
rendered services in cloud. To provide cloud services only to 
the authorized user, secure authentication is necessary in cloud 
computing. There are so many traditional authentication 
techniques available like password, OTP etc. but still it has 
some drawbacks like at times password techniques are not 
feasible, password can be easily stolen by hacker or if user 
uses complex password, user may forget that password etc. So 
it is a better option to use biometric authentication techniques 
rather than traditional authentication techniques. The security 
level of cloud provider in terms of secure authentication is 
much improved by using biometric authentication system. 
This paper contains various biometric authentication 
techniques which are proposed by different authors for cloud 
computing environment. We elaborately examine all these 
proposed methods. From our observation, we conclude that 
the biometric authentication techniques give novel solutions to 
authenticate user in cloud computing. Also, it offers a good 
foundation for further research for providing security in cloud 
computing. 
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Abstract— To monitor production and assess plantation 

value, oil palm plantation managers must know how many trees 

are on their plantations, which range in size from less than 40 

hectares to as much as 75,000 hectares. Currently, workers are 

deployed to the plantations to count trees manually. The cost of 

manual counting is low, but accuracy is doubtful. Using digital 

image processing technique, design graphical user interface for 

automated tree counting in oil palm plantations. Performance 

analysis is done by applying receiver operating characteristic 

curve. Automated tree counting in oil palm plantations is already 

done by The Centre for Remote Imaging, Sensing and Processing 

(CRISP) at the National University of Singapore and they have 

got 90 % result. But using proposed speeded up robust feature 

(SURF) algorithm we have got 95 % accuracy. 

Keywords— Oil palm plantations, counting trees, digital image 

processing techniques 

I.  INTRODUCTION  

Remote sensing is the measurement of object properties on 
Earth’s surface using data acquired from aircraft and satellites. 
It attempts to measure something at a distance, rather than in 
situ, and, for this research’s purposes, displays those 
measurements over a two-dimensional spatial grid, i.e. images. 
Remote-sensing systems, particularly those deployed on 
satellites, provide a repetitive and consistent view of Earth 
facilitating the ability to monitor the earth system and the 
effects of human activities on Earth. There are many 
electromagnetic (EM) band-length ranges Earth’s atmosphere 
absorbs. The EM band ranges transmittable through Earth’s 
atmosphere are sometimes referred to as atmospheric windows.  

    The human eye only detects, viz. the reflective solar 
radiance humans actually see, that part of the EM scale in the 
band length range 0.4 – 0.7 µm. But remote sensing technology 
allows for the detection of other reflective and radiant (e.g. 
thermal) energy band-length ranges that reach or are emitted by 
Earth’s surface, and even some Earth’s atmosphere reflects, e.g. 
the EM reflective qualities of clouds. Hence, for viewing 
purposes red, green, and blue (RGB) false color assignments 
are used to express the reflective qualities of objects in these 
EM band-length groups, and the combination and mixing of 

these false color assignments express the true physical 
reflective qualities of all objects present in an image.   

A. Remote Sensing Applied to Vegetation Classification 

Vegetation is important because it provides a basic 
foundation for all living beings. Classifying vegetation, using 
remote sensing, is valuable because it can determine vegetation 
distribution and occurrence and how such factors as moisture, 
latitude, elevation above sea level, length of the growing 
season, solar radiation, temperature regimes, soil type and 
drainage conditions, topographic aspect and slope, prevailing 
winds, salt spray and air pollutants influence it. Remote sensing 
can also be used to detect and prevent the spread of damaged 
and stressed plants. 

Components that are involved in classifying vegetation 
include images received from satellites, remote sensing images 
and airphotos, chemical properties and physical properties 
recorded for the vegetation (including surface texture, 
roughness and local slope properties). 

Interpretation of satellite images of vegetation becomes 
easier if the researcher understands what plants and tree species 
are native to the area, and what influences their growth and 
distribution. Seasonal differences and plant transitional zones 
will influence the remote sensing image. Of course, if the 
money is available, field work should still be undertaken, to 
provide specific information that can't be obtained from the 
images. 

There are several factors that influence the reflectance 
quality of vegetation on satellite and remote sensing images. 
These include brightness, greeness and moisture. Brightness is 
calculated as a weighted sum of all the bands and is defined in 
the direction of principal variation in soil reflectance. Greeness 
is orthogonal to brightness and is a contrast between the near-
infrared and visible bands. It is related to the amount of green 
vegetation in the scene. Moisture in vegetation will reflect more 
energy than dry vegetation. 

Leaf properties that influence the leaf optical properties are 
the internal or external structure, age, water status, mineral 
stresses, and the health of the leaf. It is important to note that 
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the reflectance of the optical properties of leaves are the same, 
regardless of the species. What may differ for each leaf, is the 
typical spectral features recorded for the three main optical 
spectral domains; leaf pigments, cell structure and water 
content. 

Electromagnetic wavelengths affect different parts of plant 
and trees. These parts include leaves, stems, stalks and limbs of 
the plants and trees. The length of the wavelengths also play a 
role in the amount of reflection that occurs. Tree leaves and 
crop canopies reflect more in the shorter radar wavelengths, 
while tree trunks and limbs reflect more in the longer 
wavelengths. The density of the tree or plant canopy will affect 
the scattering of the wavelengths.  

Within the electromagnetic spectrum, bands will produce 
different levels of reflectance rates. For example, in the visible 
bands (400 - 700 nm), a lower reflectance will occur as more 
light will be absorbed by the leaf pigments than reflected. The 
blue (450 nm) and red (670 nm) wavelengths include two main 
absorption bands that absorb two main leaf pigments.  

The images created by remote sensing will be influenced by 
these factors: quality, scale and season of photography, film 
type and background. Other factors that influence vegetation 
classification are time of day, sun angle, atmospheric haze, 
clouds, processing errors of transparencies/prints and errors in 
interpretation the images. 

B. Oil Palm Tree 

 Oil palm is an important plantation crop in the tropical 
regions. In world vegetable oil trade, palm oil is second only to 
soybean oil. In 1999, world production of palm oil was 20.5 
million tons, compared to 24.7 million tons of soybean oil. Oil 
palm plantation managers are potential users of high-resolution 
imagery. 

 

C. Multispectral imaging system 

The sensor is a multichannel detector with a few spectral 
bands. Each channel is sensitive to radiation within a narrow 
wavelength band. The resulting image is a multilayer image 
which contains both the brightness and spectral (colour) 
information of the targets being observed. Examples of 
multispectral systems are: QuickBird, LANDSAT MSS, 
LANDSAT TM, SPOT HRV-XS, IKONOS MS 

 

Fig 2: Spectra signature 

Typical reflectance spectrum of vegetation. The labelled 
arrows indicate the common wavelength bands used in optical 
remote sensing of vegetation: A: blue band, B: green band, C: 
red band, D: near IR band, E: short-wave IR band. 

II. METHODOLOGY 

To monitor production and assess plantation value, oil palm 
plantation managers must know how many trees are on their 
plantations, which range in size from less than 40 hectares to as 
much as 75,000 hectares. Currently, workers are deployed to 
the plantations to count trees manually. The cost of manual 
counting is low, but accuracy is doubtful. Using digital image 
processing technique, detection and counting is done. 
Following are the mathematical formations. 

 
 

Fig 1: Workflow for Identification and Counting Trees from Oil Palm Plantations 

 

Pre-Processing  

Intensity Transformation 

Threshold 

Count Tree (using SURF) 

Multispectral Image 

of Oil Palm 
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A. Green Channel Separation 

In Preprocessing taken Green channel from rgb image because 

Green channel has high Intensity as compared to Red and Blue. g =  G(R + G + B)              (1) 

B. Enhancement  

    For Image Enhancement Histogram Equalization is used h(v) =  round ( cdf(v)−cdfmin(M×N)− cdfmin  × (L − 1))           (2) 

Here cdfmin  is the minimum value of the cumulative 

distribution function, M × N gives the image's number of pixels 

and L is the number of grey levels. 

C. Intensity Transformation Function (Remove Shadow) 

Then for removing the shadow we have used Intensity 

Transformation function  

s = T(r)            (3) 

Where T is Transformation and r is Intensity  

D. Detect SURFFeatures (For Counting of Tree) 

Then for counting the trees, used the Speed up Robust Features 

 𝐼∑(𝑥, 𝑦) =  ∑𝑖=0𝑖≤𝑥
 ∑𝑗=0𝑗≤𝑦

 𝐼(𝑥, 𝑦)              (4) 

Given an input image I and a point (x; y) the integral image 𝑰∑ 

is calculated by the sum of the values between the point and the 

origin.  

III. RESULT 

By using MATALB 2013a and Image processing technique 
design one graphical user interface for Automated Tree 
Counting in Oil Palm Plantations. And for classification 
receiver operating characteristic curve is used and this 
algorithm archives 95% true positive rates. 

A. Receiver Operating Characteristic Curve 

A receiver operating characteristic (ROC) or simply ROC 
curve, is a graphical plot which illustrates the performance of a 
binary classifier system as its discrimination threshold is varied. 
It is created by plotting the fraction of true positives out of the 
total actual positives (TPR = true positive rate) vs. the fraction 
of false positives out of the total actual negatives (FPR = false 
positive rate), at various threshold settings. TPR is also known 
as sensitivity or recall in machine learning. 

Table 1: Receiver Operating Characteristic (ROC) Curve 

Sr.  

No 

Image 

Object 

Manual 

Classification 

TP TN FP FN 

1 Tree 1 Tree is 

visually good 

1 0 0 0 

2 Tree 2 Tree is 

visually good 

1 0 0 0 

3 Tree 3 Tree is 

visually good 

1 0 0 0 

4 Tree 4 Tree is not 

visually good 

1 0 0 0 

 

 

Figure 3:  Receiver Operating Characteristic Curve 

IV. CONCLUSION 

Vegetation is important because it provides a basic 
foundation for all living beings. Remote sensing can also be 
used to detect and prevent the spread of damaged and stressed 
plants. Using digital image processing technique and 
MATLAB 2013a software, we design graphical user interface 
for automated tree counting in oil palm plantations. 
Performance analysis is done by using receiver operating 
characteristic curve. Proposed algorithm got 95 % accuracy for 
counting the trees. 
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Abstract

Aim: This study was aimed at identifying Indian field isolates of Avibacterium paragallinarum on both molecular as well 
as serological levels that cause infectious coryza in chickens.

Materials and Methods: Species-specific polymerase chain reaction (HPG-2 PCR), and 16S ribosomal RNA (rRNA) 
sequencing were employed for molecular identification. Whereas, multiplex PCR technique was used for serological 
identification of Indian field isolates of A. paragallinarum.

Results: All three field isolates were identified as A. paragallinarum using HPG-2 PCR. The species-specific PCR results 
were validated using 16S rRNA sequencing. The partial 16S rRNA sequences obtained from all three isolates showed 
96-99% homology with the NCBI database reference strains of A. paragallinarum. The aligned partial sequences of 16S 
rRNA were submitted to GenBank, and accession numbers were obtained. Multiplex PCR-based molecular serotyping 
showed that there are three serotypes of field isolates of A. paragallinarum, namely, strain IND101 is serovar A, strain 
IND102 is serovar B, and strain IND103 is serovar C.

Conclusion: HPG-2 PCR, 16S rRNA sequencing, and multiplex PCR are proved to be more accurate, sensitive, and reliable 
diagnostic tools for molecular and serological identification of A. paragallinarum field isolates. These diagnostic methods 
can substitute conventional cultural characterization and would be much valuable to formulate quick and correct prevention 
and control measures against this detrimental poultry pathogen.

Keywords: Avibacterium paragallinarum, HPG-2 PCR, infectious coryza, multiplex polymerase chain reaction, India, 
16S ribosomal RNA sequencing.

Introduction

Avian infectious coryza is an acute upper respi-
ratory disease in chickens manifested by common 
symptoms such as nasal discharge, sneezing, facial 
edema, and conjunctivitis [1]. It is a cosmopolitan dis-
ease observed wherever extensive poultry operations 
exist. The disease increases cull formation in broil-
ers and reduce egg production in layers substantially 
(10-40%) [2]. It indicates bacterial disease control is 
an important issue in poultry farms [3,4]. Infectious 
coryza is caused by Gram-negative short rod bacte-
rium Avibacterium paragallinarum. The bacterium is 
a slow-growing and fastidious organism needs NAD 
(factor V) for in vitro growth [5]. A. paragallinarum 
is classified into three serotypes, i.e., serovars A, B, 
and C [6].

Commonly, A. paragallinarum gets masked and 
overgrown by other hemophilic organisms belongs to 
family Pasteurellaceae such as Avibacterium avium, 
Avibacterium gallinarum, and Avibacterium volan-
tium [7]. Conventionally, the disease is diagnosed 
merely by symptoms and confirmed by isolating the 
organism in culture with satellite growth [8].

There is a possibility that regular diagnos-
tic methods are not effective and can misinter-
pret infectious coryza with other poultry diseases. 
To overcome this situation, there is a need to use 
more sensitive and accurate method for diagnosis 
and confirmation of A. paragallinarum. At present, 
many alternative approaches such as species-spe-
cific polymerase chain reaction (HPG-2 PCR) [9], 
DNA Restriction endonuclease analysis [10], ribo-
typing [11], ERIC-PCR [12], real-time PCR [13], 
and 16S ribosomal RNA (rRNA) sequencing [7,14] 
are employed and found to be more precise and sen-
sitive identifying tools for A. paragallinarum. The 
serovar level recognition of A. paragallinarum is 
widely carried out using HA-HI test [6]. Recently, 
the multiplex PCR-based molecular serotyping is 
also getting popular for molecular serotyping of 
causative agent [15].
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In India, infectious coryza was first reported 
in the 1950s. Since then, it is one of the commonly 
found diseases in many poultry pockets of the coun-
try [16-19]. Unfortunately, the information about 
outbreaks and disease prevalence is very scanty due 
to tedious isolation procedure and fastidious nature 
of this organism [20]. However, modern diagnostic 
approaches are observed to be more successful in 
the authentic identification and characterization of 
A. paragallinarum at the molecular level to control 
disease. To control bacterial diseases, different strat-
egies can be implemented in poultry farms [21-23].

The present study was conducted on species-spe-
cific PCR and 16S rRNA sequencing for identifica-
tion of A. paragallinarum field isolates. Multiplex 
PCR-based molecular serotyping was also performed 
for very first time in India to sort A. paragallinarum 
field isolates on serological level. The identified three 
isolates used in this study were previously isolated 
and studied for their virulence pattern by the present 
authors from different geographical locations of India 
between the years 2012 and 2015 [24,25].

Materials and Methods

Ethical approval

No ethical approval was necessary to conduct 
this study.

Isolates

Three chosen Indian field isolates of A. para-
gallinarum were characterized by authors in the course 
of 2012-2015 [24,25]. The isolates were revived from 
storage and used for molecular characterization.

DNA isolation

Brain-heart infusion broth supplemented 
with 1% (W/V) sodium chloride, 0.0025% (W/V) 
reduced nicotinamide adenine dinucleotide, and 1% 
(V/V) filter-sterilized chicken serum were inocu-
lated with single colony of each isolate and kept 
for overnight incubation at 37°C. The DNA was 
extracted from overnight grown bacterial cultures 
using DNeasy Blood and Tissue DNA Kit (Qiagen, 
Germany).

HPG-2 PCR confirmation

The retrieved cultures were reconfirmed for 
A. paragallinarum by performing species-spe-
cific PCR (HPG2-PCR). A set of primers F1 
(TGAGGGTAGTCTTGCACGCGAAT) and R1 
(CAAGGTATCGATCGTCTCTCTACT) were used to 
amplify species-specific 500 bp fragment of A. para-
gallinarum [9].

Amplification and sequencing of 16S rRNA

The genomic DNA extracted in the previous 
steps was used as template DNA. Bacterial 16S region 
gene was amplified using standard PCR reaction. The 
primer pair 27F (AGAGTTTGATCMTGGCTCAG) 
and 1492R (TACGGYTACCTTGTTACGACTT) was 
used in a PCR reaction with an annealing temperature 
of 57°C. After amplification, products were purified 

using Invitrogen PCR product purification kit (Life 
Technologies, USA) and were directly sequenced 
using an ABI PRISM BigDye Terminator V3.1 kit 
(Applied Biosystems, USA). The sequences were 
analyzed and edited using Sequencing Analysis V5.2 
Software (Applied Biosystems, USA) and compared 
with already published sequences in the GenBank, 
NCBI, with the help of BLAST tool [26]. The 
sequences were also submitted to GenBank, NCBI, to 
obtain unique accession number.

Multiplex PCR

The genomic DNA extracted was further used 
as PCR template for multiplex PCR method. Briefly, 
the PCR reactions were performed for a total vol-
ume of 25 µl containing 100 ng of template DNA, 
1× PCR buffer, 0.2 mM of each dNTP, 0.2 µM Page 
serovar-specific primers, and 1.25 units of DNA Taq 
polymerase. The sequences of primers used for ampli-
fication of DNA are as follows:

Primer Sequence (5’-3’) Amplicon 

size (kbp)

ABC 

forward

GGCTCACAGCTTTATGCAACGAA -

A reverse CGCGGGATTGTTGATTTTGTT 0.8

B reverse GGTGAATTTCACCACACCAC 1.1

C reverse TAATTTTCTTATTCCCAGCATCAATACCAT 1.6

The amplification steps were carried out as 
per the standard protocol, and PCR products were 
analyzed using 2% (W/V) agarose gel electrophore-
sis [15].

Results and Discussion

HPG-2 PCR confirmation

HPG2-PCR is a sensitive and reliable method 
for species-specific identification of A. paragalli-
narum [27]. All three isolates after HPG2-PCR pro-
duced species-specific 500 bp product (Figure-1). This 
report is similar to the earlier reports [9,16,27,28].

Figure-1: Haemophilus paragallinarum 2 polymerase 
chain reaction confirmation of Avibacterium paragallinarum 

(Lane 1 and 2: No template control, Lane 3, 4, and 5: 

A. paragallinarum isolates, Lane 6: 100 bp plus DNA 
Ladder, and Lane 7: Reference strain of A. paragallinarum).
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Amplification and sequencing of 16S rRNA

The sequences obtained from all three isolates 
showed 96-99% homology with the NCBI database 
reference strains of A. paragallinarum. The aligned 
partial sequences of 16S rRNA were submitted to 
GenBank and accession numbers were obtained 
(Table-1). These results are in concurrence with the 
previous findings [14,26].

Multiplex PCR

In this test, bacterial HMTp210 gene was ampli-
fied using standard PCR reaction. The set of four 
primers including ABC forward, A reverse, B reverse, 
and C reverse were used.

DNA sample of strain IND101 showed ampl-
icon of size 0.8 Kbp which corresponds to detec-
tion of serovar A. Further, strain IND102 and strain 
IND103 generated amplicons of size 1.1 Kbp and 
1.6 Kbp, respectively, which matched to serovar B 
and serovar C (Figure-2 and Table-2). These reports 
of serovar identification of A. paragallinarum are in 
agreement with other reports [29,30].

For preventive measure and a better understanding 
of a disease, it is essential to identify pathogen on sero-
var level. Infectious coryza is caused by all three sero-
vars of A. paragallinarum, i.e., serovars A, B, and C. 
In this study, for the very first time, multiplex PCR for 
serological classification of Indian A. paragallinarum 
was introduced. Through the use of multiplex PCR, 
this study notably reconfirms the co-occurrence of A. 
paragallinarum serovar B in India [24]. However, ear-
lier report had expressed only A. paragallinarum sero-
var A and serovar C are prevalent in India [19]. Hence, 
the present study and application of multidimensional 
modern tools to identify and confirm A. paragalli-
narum serotypes found effective.

Conclusion

In this study, three field isolates of A. para-
gallinarum were confirmed for their identity using 
species-specific PCR (HPG-2 PCR) and 16S rRNA 
sequencing. The isolates were also characterized on 
the serological level using multiplex PCR method. 
Both identification tools are found to be more effec-
tive and reliable in identification and differentiation of 
A. paragallinarum field isolates from other nonpatho-
genic avian Haemophili and respiratory pathogens. 
The multiplex PCR analysis of these isolates revealed 
the co-occurrence of all three serotypes, i.e., A, B, 
and C of A. paragallinarum in India. Application of 
the present technique found to be simple and sensitive 
for serological identification of A. paragallinarum. 
Finally, the application of these next-generation diag-
nostic tools would be much valuable to formulate 
quick and correct prevention and control measures 
against this detrimental poultry pathogen.
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Abstract— Detection and diagnosis of lung cancer from chest radiographs is one of the most important and difficult task for the 

radiologists. In this paper, combination of statistical texture and moment invariant features are used to classify the lung cancer 

images. These features are extracted from JSRT raw chest X-ray images. The proposed approach is built on two-level 

architecture. In the first level architecture images are sharpened and segmented to extract the region of interest i.e. lung from the 

ribs using image processing techniques. In second level architecture, statistical texture and moment invariant based features are 

extracted depending on the shape characteristics of the region. These features are used as input pattern to the Fuzzy Hypersphere 

Neural Network (FHSNN) classifier. The experimental result shows that proposed approach is superior in comparison with only 

statistical texture features in terms of recognition rate, training and testing time. 
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I.  INTRODUCTION  

Your body is made up of tiny building blocks called cells. 

When these cells change and grow out of control, it is called 

Cancer. Normal cells grow when your body needs them, and 

die when your body does not need them any longer. Cancer 

is made up of abnormal cells that grow even though your 

body doesn't need them. In most cancers, the abnormal cells 

grow to form a lump or mass called a tumor. These cells are 

often round in shape and are in bright contrast in chest X-

rays. The detection and diagnosis of lung cancer has been a 

tedious task in medical image analysis over the past few 

decades. However, determination of cancerous tumors in its 

initial stage is essential for its early cure.  

Various technologies have been raised to identify lung 

cancer at early stage. Computer Tomography (CT) is one of 

the more effective methods of detecting and diagnosing the 

lung cancer. In past research, it is observed that artificial 

neural networks, two level neural classifiers, hybrid lung 

nodule detection have been widely used for detection of 

lung cancer in medical images. Also the Computer Aided 

Diagnosis (CAD) system attracts more and more attention 

for early detection of lung cancer. Most common problem 

encountered during identification of lung nodules is the 

overlapping of ribs. Several rib suppression techniques have 

been proposed in recent research literature. However, by 

considering the cost limitation and safety precautions, X-ray 

diagnosing is more preferred by the radiologist. 

In this paper, we used combination of statistical texture and 

moment invariant features to classify the lung cancer 

images. The proposed approach is built on two-level 

architecture. In first level architecture, image processing 

techniques such as median filtering, thresholding are used to 

sharpen the images to extract the region of interest. In 

second level architecture, combination of statistical texture 

and moment invariant features are extracted from the 

suspected area. These features are used as input pattern to 

the Fuzzy Hypersphere Neural Network which is built by 

using hypersphere fuzzy sets. The experimental results show 

that the proposed technique achieves a considerable rate of 

classification in terms of recognition rate, training and recall 

time. 

This paper is organized as follows: Section 2 discusses the 

related work done in this area; Section 3 describes the lung 

cancer diagnosis system in brief. Section 4 presents 

experimental results and discussions. Finally, conclusions of 

the research are drawn in Section 5. 

 

II. RELATED WORKS 

M.N. Gurcan, et al.[1] has developed a computer-aided 
diagnosis (CAD) system for lung nodule detection on 
thoracic helical computed tomography (CT) images. The k-
means clustering technique has been used by them to 
identify lung regions. Also rule-based classifiers are 
designed here to distinguish nodules and normal structures 
using 2D and 3D features. K. Kanazawa, et al.[2] presented 
an automatic diagnostic system to detect lung nodules from 
helical CT images of thorax. Kanazawa, Kubo, and Niki [3] 
used helical CT images for lung cancer and described 
Computer Aided Diagnosis system. This technique executes 
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in two stages – analysis stage and diagnosis stage. In first 
stage, it extracts and analyses the features of lung and 
pulmonary blood vessel regions using image processing 
methods and in second stage, according to the features, rules 
are defined and those are then applied to identify the tumor 
region. Chiou, Lure, Ligomenides [4] designed a Hybrid 
Lung Nodule Detection (HLND) system based on artificial 
neural network architecture to improve diagnostic accuracy 
and speed of lung cancerous pulmonary radiology. This 
HLND system includes different phases of processing and 
the extracted features are classified using artificial neural 
networks. Yamomoto et al. [5] proposed image processing 
for computer-aided diagnosis of lung cancer by CT (LSCT). 
In this new LSCT technique, the author attempts to reduce 
the image information considerably to be displayed for the 
doctor with the help of image processing techniques. Zhou, 
Jiang, Yang and Chen [6] presented artificial neural network 
ensembles to detect cancer cells in specimen images of 
needle biopsies. According to the author, this technique 
achieves a high rate of nodule cell identification. Also it 
reduces the false negative identification rate. Yeny, Helen 
and Yeong [7] stated about Hybrid lung segmentation in 
chest CT images for computer aided diagnosis. The system 
first separates lungs and airways by an inverse seeded region 
growing and linked component labelling method. Secondly, 
three-dimensional region growing method is used to 
eliminate trachea and large airways from the lungs. In the 
final phase, exact lung region borders are obtained by 
subtracting the outcome of the second phase from that of the 
first phase. For pattern recognition and classification, 
artificial neural networks and fuzzy neural networks have 
been used widely. Penedo, Carreira, Mosquera, and Cabello 
[8] provided a computer-aided diagnosis scheme that 
depends on two-level artificial neural network (ANN) 
architecture. The outcome of this network is thresholded at a 
particular level of importance to provide a positive 
identification. Lin and Yan [9] stated a neural fuzzy model to 
formulate the diagnosis rules for identifying the pulmonary 
nodules. Initially, series of image processing methods to 
segment the lung area and obtain the region of interest are 
used. Next, features are obtained from region of interest and 
the nodules are detected with diagnosis rules that are formed 
with the help of neural fuzzy model. Patrick Simpson [10] 
has proposed supervised learning neural network classifier 
named fuzzy min-max neural network (FMN) that utilizes 
fuzzy sets as pattern classes. He has also proposed 
unsupervised fuzzy min-max clustering neural network [11]. 
Kulkarni and Sontakke [12] have proposed Fuzzy 
Hypersphere Neural Network (FHSNN) classifier that 
utilizes fuzzy sets as pattern classes and each fuzzy set is a 
union of fuzzy set hyperspheres. Kulkarni, Doye and 
Sontakke [13] have proposed a general fuzzy hypersphere 
neural network classifier which is an extension of fuzzy 
hypersphere neural network. It works in similar manner. 
Mundada, Murade, Vaidya and Swathi [14] used artificial 
neural network based software fault prediction technique to 
handle estimated solutions to optimization and search 
problems. 

III. LUNG CANCER DIAGNOSIS SYSTEM 

The diagnosis system for lung cancer detection is depicted in 

Fig. 1. Images are obtained from the public Standard Digital 

Image Database, JSRT. These images consist of 154 lung 

nodules (100 malignant cases, 54 benign cases), and 93 non-

nodules. These images contain nodules within the range 5-

60mm. In first level, pre-processing including normalization 

of size, filtering to enhance the contrast is done on the raw 

chest X-ray images. For diagnosis and analysis of lung 

nodules, separation of lung fields from the background is 

necessary. 

For this, lung field masks as shown in Fig. 2.b. are prepared 

manually. Further, multiplication of lung field masks with 

the original X-ray image is carried out to separate lung fields 

from the background as shown in Fig. 2.c. On these 

separated lungs, Otsu’s method [15] of thresholding is 

applied which chooses the threshold to minimize the intra-

class variance of the black and white pixels as shown in Fig. 

2.d. After that, the proposed approach performs a connected 

component analysis on the thresholded image which creates 

a connected group from a set of pixels. Shape characteristics 

or circularity index of the connected group is computed as 

(1) to see whether it is a tumor or not. The circularity index 

is 1 only for circles and is less than 1 for any other shape. 

2

4

i

i

i R

A
c


    (1) 

Where
iA  is the area, 

iR  is the perimeter of the i
th
 connected 

component.  
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After identifying the suspected area which shows a high 

probability of being a nodule, the second level of proposed 

approach starts. 

Second level extracts the statistical texture and moment 

invariant features of the suspected area. These are 

categorized as first order statistical texture features and 

second order statistical texture features.  The first order 

statistical texture features include average gray level, 

average contrast, Measure of smoothness, Third moment, 

Measure of uniformity and Entropy. While the second order 

statistical texture features are extracted using Gray-level Co-

occurrence Matrix GLCM as in [15]. GLCM is a statistical 

method of examining texture of an image that considers the 

spatial relationship of pixels. It characterizes texture of an 

image by computing how often pairs of pixel with specific 

values occur in the image. For this, different angles are used 

which computes 1) the local variations in the GLCM, 2) 

correlation for the joint probability occurrence of the 

specified pixel pairs, 3) energy for the sum of squared 

elements and d) homogeneity for the closeness of the 

distribution of elements in the GLCM. 

Similarly, geometrical moment invariants have been used as 

features for this system which helps in shape recognition and 

classification. Invariant shape recognition is performed by 

classification in the multidimensional moment invariant 

feature space. Several techniques have been developed that 

derive invariant features from moments for object 

recognition and representation. These moment invariant 

values are invariant with respect to translation, scale and 

rotation of the shape. 

  is the two dimensional moment of the function f(x,y). 

The order of the moment is (p+q), where p and q are both 

natural numbers, is implemented as, 

 

),( yxfyxm
x y
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To normalize for translation in the image plane, the image 

centroids are used to define the central moments. The co-

ordinates of the center of gravity of the image are calculated 

using equation (2) and are given by: 
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The central moments can then be defined in their discrete 

representation as: 
         (4) 

 

The moments are further normalized for the effects of 

change of scale using the following formula: 
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where the normalization factor .1)2/(  qp  From the 

normalized central moments a set of seven values can be 

calculated and are defined by: 
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These seven invariant moments, , 1≤ I ≤7, are computed over 
the shape boundary and its interior region. 

 

IV. EXPERIMENTAL RESULTS 

 

To evaluate the proposed approach, all the data samples are 

divided into five subsets according to the subtlety of nodule, 

    

(a)                          (b) 

   

(c)                          (d) 

Fig. 2. Stages of  suspected area detection. (a) Original image 
(b) Manually created lung masks (c) Segmented lung fields 
after multiplication (d) Image after thresholding. 
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which are subtle1 through suble5. The subtlety of the images 

are categorized as obvious, relatively obvious, subtle, very 

subtle and extremely subtle by expert radiologists. The main 

reason behind choosing these data sets is that they evaluate 

different capabilities of a pattern classifier. The experimental 

results are computed and the quantitative analysis is done. 

Table 1 depicts the percentage recognition rate of lung 

cancer classification using Fuzzy Hypersphere Neural 

Network (FHSNN) classifier. The average recognition rate 

of proposed technique is 83.35, which is better as compared 

with statistical features, as depicted in last row of Table 1. 

Also, the recognition rate for subtle1, 4 and 5 are better, 

whereas for subtle 2 and 3 are less. The average number of 

hyperspheres created by proposed approach is more as 

compared with only statistical texture features. 

Table 2 summarizes the Timing analysis of training and 

testing for FHSNN Classifier. The average training and 

testing time taken for classification is less as compared with 

only statistical texture features. The proposed approach takes 

0.2206 and 0.2153 seconds respectively for training and 

testing as depicted in last row of Table 2. The average 

training and testing time difference is of 0.0034 and 0.0017 

seconds respectively. 

 
Table 1. Percentage Recognition Rate using FHSNN 

Data Set 

Statistical Texture 

features 

Statistical and Moment 

Invariant  features 

Test 

Accuracy 
(%) 

No. of HPs 
Test 

Accuracy (%) 
No. of HPs 

Subtle1 66.66 16 93.75 18 

Subtle2 100 14 89.68 15 

Subtle3 79.16 19 58.33 17 

Subtle4 50 08 75 11 

Subtle5 100 08 100 08 

Average 79.16 13 83.35 14 

 
Table 2. Time Analysis 

Data Set 

Statistical Texture 

features 

Statistical and Moment 

Invariant  features 

Training 

Time  (Sec) 

Recall 

Time (Sec) 

Training 

Time  (Sec) 

Recall Time 

(Sec) 

Subtle1 0.2220 0.2160 0.2375 0.2204 

Subtle2 0.2263 0.2178 0.2103 0.2137 

Subtle3 0.2311 0.2188 0.2251 0.2180 

Subtle4 0.2296 0.2246 0.2151 0.2177 

Subtle5 0.2110 0.2079 0.2153 0.2068 

Average 0.2240 0.2170 0.2206 0.2153 

 

Hence, this approach gives better recognition rate in terms of 

less training and recall time along with higher recognition 

rate and it can be effectively used for lung cancer or any 

medical image classification and detection. 

 

V.  CONCLUSION 

This paper emphasis on using a combination of Statistical 

texture and Moment Invariant features to classify lung 

cancer image. The outcome of this approach concludes that 

the Statistical texture and Moment Invariant features in 

combination gives better result in terms of classification 

accuracy, training time and testing time.  

The proposed work can be further expanded with other 

neural network classifiers and it will be interesting to 

observe the results. Also, other medical imaging data set can 

be collected and all the available classifiers can be compared 

for the optimum accuracy and performance time.  
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ABSTRACT 

WSNs have limited computational power, limited memory 
and battery power this increases the complexity and leads 
to need for data aggregation method. The main goal of data 
aggregation algorithms is to gather and aggregate data in an 
energy efficient manner, so that lifetime of network is 

increased. When WSN sensing an event the redundant data 
will be detected and collected this need to increase in 
communication cost and energy consumption of network 
so, in this work the DRINA (a novel data routing for In-
network Aggregation) protocol has some advantages like a 
reduced number of messages for setting up a routing tree, 
high aggregation rate, maximized number of overlapping 
routes. The DRINA algorithm was compared with two 
other algorithms: (InFRA) The Information Fusion-based 

Role Assignment and Shortest Path Tree (SPT) algorithms 
it provides best result. 

Keywords 

Wireless sensor networks, DRINA, InFRA, SPT. 

1. INTRODUCTION 

A Wireless sensor networks (WSNs) contains hundreds or 
thousands of sensor nodes. They are used to monitor the 
sensing field and collect information from physical or 
environmental condition, and pass the collected data 
through the network to a main location such as temperature,  
pressure, vibration, pollutants or motion at distinct places 
[1] [2]. WSNs have been used in various application areas 
like military, security, critical infrastructure system, 

communication and health [3][4].WSNs are also a special 
type of ad hoc networks. The wireless medium can be 
formed by infrared, radio or optical media. WSN are data 
driven networks and generate large information that needed 
to be forward generally in multihop pattern towards a sink 
node, where sink node performs a role of controlling station 
[5]. The data aggregation aware routing algorithms play an 
essential role in WSN. Data aggregation is an effective 

technique for saving energy in WSNs, for more efficient 
and effective data gathering with a minimum use of 
resources, sensor nodes should be configured to smartly 
report data by making local decision[6][7].   

In-network data aggregation is main technique supported 
by wireless sensor networks.  In-network data aggregation 
is the global process of gathering and routing information 
through a multi-hop network, processing data at the 

intermediate nodes by reducing resource consumption and 
increasinging the network lifetime. In-network data 
aggregation can be used due to the redundancy in raw data 
gathering, decrease the communication cost and forward 
only smaller aggregated data towards sink node since it 
leads directly to energy saving and extend the network 
lifetime. The main use of data aggregation is to reduce the 

data redundancy, communication cost and increase data 
accuracy and save energy [8]. 

The main challenge of WSN is how to guarantee the data 

delivery even node failures and interruption in 
communication. These failures become more critical when 
aggregation is performed. Whenever one of these packets is 
lost a considerable amount of information will also be lost. 
Realization of sensor network needs to satisfy the 
constraints introduced by the factors such as fault tolerance, 
to overcome these challenges the DRINA algorithm is used 
for WSNs. This paper is organized as follows in section 

2.literature Review. Section 3 introduction of DRINA 
algorithm .In section 4 simulation and performance analysis 
scenarios section 5 conclusions and future work.  

2. LITERATURE REVIEV 

Three main timing strategies are found in the literature 
given below[9][10]. 

Periodic simple aggregation: Each node waits for a 
predefined period of time while aggregating all received 
data packet and then forward a single packet with the result 
of the aggregation.  

Periodic per-hop aggregation: This approach requires 
each node to know the number of its children’s. It is quite 
similar to the periodic simple aggregation, but the 
aggregated data packets transmitted as soon as the node 
hears from all of its children. In this case some children’s 
packet being lost. 

Periodic per-hop adjusted aggregation: In this strategy 
adjusts the transmission time of a node according to this 
node’s position in the gathering tree. 
 
Various approaches have been proposed to provide data 
aggregation during the routing in WSNs. Some of them are 
tree-based approach, cluster-based approach and structure-
less approach.  
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2.1 Tree-Based Approaches 

Tree-based protocols build a traditional shortest path 
routing tree, it uses the Shortest Path Tree (SPT) algorithm 
[11]. This is a very simple strategy to build a routing tree in 
a distributed fashion. In Shortest path tree (SPT) data 

aggregation scheme, each source sends its information to 
the sink along the shortest path. This approach has some 
drawbacks, For instance, when a packet is lost at any level 
of the tree, data from the whole sub tree will be lost 
because of this tree-based approaches require a fault 
tolerance mechanism to reliably forward the aggregated 
data the Greedy Incremental Tree (GIT) [12] approach was 
proposed.  

The Greedy Incremental Tree (GIT) algorithm was 
proposed that based on directed diffusion. The GIT 
algorithm establishes an energy-efficient path and greedily 

attaches other sources onto the established path. In the GIT 
strategy, nodes send their information as in the SPT 
algorithm, when the first event is detected and, for every 
new event, the information is routed using the shortest path 
to the current tree.In the TAG algorithm, parents notify 
their children about the waiting time for gathering all the 
data before transmission. Data aggregation is implemented 
in a real-world testbed and the Tiny Aggregation Service 
(TAG) approach is established [13] [14]. 

 

2.2 Cluster-Based Approaches 

Cluster-based schemes [15] also consist of a hierarchical 
organization of the network. In these approaches, nodes are 
divided into clusters. Special nodes, referred to as cluster-
heads, which are elected to aggregate data locally and 
forward the aggregation result to the sink node. In the Low-
Energy Adaptive Clustering Hierarchy (LEACH) algorithm 
[16]. In this algorithm, cluster heads can act as aggregation 
points and they communicate directly to the sink node. 
LEACH-based algorithm limits the size of the network. 

The Information Fusion-based Role Assignment (InFRA) 
algorithm builds the shortest path tree that maximizes 

information fusion. When multiple nodes detect the same 
event, they organize themselves into clusters. A 
disadvantage of the InFRA algorithm is the information 
about the event must be flooded throughout the network to 
inform other nodes about its occurrence and to update the 
aggregated coordinators – distance for each new event that 
arises in the network   DRINA algorithm is also a cluster – 
based approach, but it works differently from the InFRA 

algorithm, that it does not flood a message to the whole 
network whenever a new event occurs. DRINA builds a 
routing tree with the shortest paths that connect all source 
nodes to the sink while maximizing data aggregation. 

 

2.3 Structure-Less Approaches  

A structure-less approach uses the Data-Aware Anycast 
(DAA) algorithm [17], uses anycast to forward packets to 
one-hop neighbors that have packets for aggregation. This 

approach does not guarantee aggregation of all packets, the 
cost of transmitting packets with no aggregation increases 
in larger networks. 

3.  DRINA: Data Routing For In-

Network Aggregation for WSNs 

The DRINA algorithm is a cluster based technique. It 
exploits data aggregation technique in which all source 
nodes connects with the sink via shortest path. When 

source node has to send data to the sink node, they form a 
cluster. One cluster head is elected from cluster. It 
aggregates all the data from remaining nodes in cluster and 
forms path up to sink node via shortest path Routing tree 
cost and communication cost for DRINA is less. Different 
nodes have different role in the network.  

1) Coordinator: - These nodes collect all data 
packets from collaborator nodes, aggregate them 

and forward towards sink node.  

2) Collaborator:-These nodes send data packets to 
the coordinator node.  

3)  Relay:-These are middle nodes between 
coordinator and sink.  

4)  Sink:-It is gateway to monitoring centre and 
interested in data collected from coordinators    
and Collaborators. 

This algorithm constructs the routing tree in terms of hops.  

It involves three phases. The following Fig (1) shows the 
architecture of DRINA 
. 

 
            

             Fig (1): DRINA Architecture 
  

3.1 Hop Tree Construction phase 

 In this phase, the distance from the sink to each node is 
computed in hops. This phase is started by the sink node 
sending, by means of a flooding, the Hop Configuration 
Message (HCM) to all network nodes. This HCM consists 

of two fields: HopToTree Value and Node Identifier.  
HopToTree value is a value which is a distance from the 
sink. It constructs the route depending on the minimum 
HopToTree value from the sink. If already constructed, 
route has minimum HopToTree value than the present 
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HopToTree value then the route never changes. Previous 

route must be preferable. 

 Algorithm 1: HOP tree Configuration Phase 

1. Node sink send a broadcast of HCM messages 
with value of HopToTree = 1; 

2. for each u є Ru do 
3. if HopToTree (u) > HopToTree (HCM) and First 

Sending (u) then 

4. NextHopu  ←  IDHCM ; 
5. HopToTreeu ← HopToTreeHCM + 1; 

6. IDHCM ← IDu; 

7. HopToTreeHCM ← HopToTreeu;  

8. Node u sends a broadcast message of the HCM 

with the new values; 
9. First Sendingu ← false;  

10. End 
11. Else 
12. Node u discards the received massage HCM; 
13. End 
14. end 

 

3.2 Cluster Formation 

After the hop tree construction, cluster election algorithm 
should be made. The main thing in this cluster formation is 
to select the cluster head. Based on the following criteria: 1. 

Cluster head is a node which is immediate to the sink. 2. If 
one node is immediate to the sink, then the tie arises. 
Basically each node contains the ID (identifier).The node 
which has least possible ID will revolve as a cluster head. 
3. If tie arises, precedent constructed shortest route as a 
cluster head. This node is in turn dispatched to the neighbor 
Next Hop node. This process is reciprocated until all the 
nodes in the network have reached. After routes are 
established, HopTree is updated. Relay nodes are bonded 
for this process.  

Algorithm 2: Cluster formation and 

leader election 

1. Input: S  
2. Output: u  
3. for each u є S do 
4. roleu ← coordinator; 
5. Announcement of event detection; 

6. foreach w є Nu do 
7. if HopToTree (u) >HopToTree(w) then 
8.  roleu ← collaborator; 
9. Node u retransmits the MCC message received 

from node w 
10.  End 
11. else if HopToTree (u) = HopToTree(w) Λ ID(u) 

>  ID(w)  then 
12. roleu ← collaborator ; 
13. Node u retransmits the MCC message received 

from node w; 

14. End 
15. else 
16. Node u discards the MCC message received from 

w; 
17.  End 
18. End 
19. end 

3.3 Routing Formation and Hop Tree 

Updates 

 In this phase the elected group leader i.e. coordinator starts 
establishing the new route, that means the coordinator 
sends a route establishment message to its NextHop node. 
When the NextHop node receives a route establishment 
message, it retransmits the message to its NextHop and 

starts the hop tree updating process. These steps are 
repeated until either the sink is reached or a an already 
established route is found. The routes are created by 
choosing the best neighbor at each hop. The choices for the 
best neighbor are twofold: 

1) When the first event occurs, the node that leads 
to the shortest path to the sink is chosen.  

2) Choose the best neighbor is the one that is 

already part of an established route. 

This process helps to increase in aggregation data. 
When the route is established, the hop tree updating 
phase is started. The main goal of this phase is to 
update the HopToTree value of all nodes so they can 
take into consideration the newly established route. 
This is done by the new relay nodes that are part of 
an established route. These nodes send an HCM 
message (by means of a controlled flooding) for the 

hop updating. The whole cost of this process is the 
same of a flooding, i.e., each node will send only one 
packet. This algorithm for the hop updating follows 
the same principles of the hop tree building 
algorithm, described in Section 3. 

Algorithm 3. Route establishment and hop tree update 

1. Leader node v of the new event sends a message 
REM to its NextHop 

2. Repeat 
3. if u = NextHopv  then 
4.  HopToTreeu ←  0 ; 

5. Roleu ← Relay ; 

6. Node u sends the message REM to its NextHopu;  

7. Node u broadcast the message HCM with the 
value of HopToTree = 1; 

8.  Nodes that receive the HCM message send by 
node u, will run the command line 2 until the 14            
of Algorithm 1; 

9.  End 
10.  until find out the sink node or a node belonging 

to the routing structure already established; 
11.  Repeat 

12.  if sonsu  >  1 then 
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13. Aggregates all data and sends it to the nexthopu ; 
14.  if  Roleu  =  Relay then 
15. Execute the route repair mechanism  
16. End 
17.  End 
18. Else 

19. send data to nexthopu ; 
20. if  Roleu  =  Relay then 
21. Execute the route repair  mechanism 
22.  End 
23.  End 
24. until the node has data to transmit/retransmit; 

3.4 Route Repair Mechanism 

The Route Repair Mechanism means sender nodes waits 
for a predefined time period to receive a packet delivery 
conformation, when the conformation is not received by the 

sender node a new destination node is selected and the 
message is retransmitted through that node. The route 
created to send the data toward the sink node is unique and 
efficient since it maximizes the points of aggregation and, 
consequently, the information fusion. However, because 
this route is unique, any failure in one of its nodes will 
cause disruption, preventing the delivery of several 
gathered event data. Possible causes of failure include low 
energy, physical destruction, and communication blockage. 

Some fault-tolerant algorithms for WSNs have been 
proposed in the literature. Some are based on periodic 
flooding mechanisms [18] [19], and rooted at the sink, to 
repair broken paths and to discover new routes to forward 
traffic around faulty nodes. This mechanism is not 
satisfactory in terms of energy saving because it wastes a 
lot of energy with repairing messages. Furthermore, during 
the network flooding period, these algorithms are unable to 
route data around failed nodes, causing data losses. 

DRINA algorithm offers a piggybacked, ACK-based, route 
repair mechanism, which consists of two parts: failure 

detection at the Next Hop node, and selection of a new 
Next Hop When a relay node needs to forward data to its 
NextHop node, it simply sends the data packet, sets a 
timeout, and waits for the retransmission of the data packet 
by its NextHop. This re-transmission is also considered an 
ACK message. If the sender receives its ACK from the 
NextHop node, it can infer that the NextHop node is alive 
and, for now, everything is ok. However, if the sender node 

does not receive the ACK from the NextHop node within 
the predetermined timeout, it considers this node as offline 
and another one should be selected as the new NextHop 
node. For this, the sender chooses the neighbor with the 
lowest hop-to-tree level to be its new NextHop; in case of a 
tie, it chooses the neighbor with the highest energy level. 
After that, the sender updates its routing table to facilitate 
the forwarding of subsequent packets. As an example, a 

disrupted route is shown in Fig (2). After the repairing 
mechanism is applied, a newly partial reconstructed path is 
created as depicted in Fig (3). 

 

Fig (2): Region with destroyed nodes 

                       Fig (3): Repaired path  

4. SIMULATION AND  

PERFORMANCE ANALYSIS   

4.1 Simulation: 

The simulation scenario of DRINA algorithm shows the 
following results. Fig (4) shows simulation window having 
thirty nodes and it work for assign node to elect cluster 
head. Firstly the sink node send  HCM  (Hop Configuration 
Message) to whole network by flooding method. Once 
election of cluster head is completed the cluster formation 

phase will be start by choosing the coordinator, 
collaborator and relay node. The leader node is one that is 
closest to the sink node. The leader is coordinators that 
collects the data from different nodes and send that 
collected data to the sink node, which is shown in Fig (5).   
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Fig (4): Assign node to elect cluster head 

 

Fig (5):  Formation of cluster and cluster head selection 

4.2 Performance Analysis 

In this section, the DRINA algorithm compares its 
performance to other two known routing algorithms: the 
InFRA and SPT algorithms. The performance of DRINA 
algorithm evaluate under the following metrics: 

1. Packet delivery rate. 

2. Control overhead. 

3. Routing tree cost. 

4.1.1. Packet delivery rate:  

PDR (Packer Delivery Rate) is expressed as a ratio of Total 
number of packets sent by all sources to the total number  

packets received by the sink. PDR indicates the quality of 
the routing tree built by algorithms. DRINA have more 
PDR than SPT and InFRA algorithms. The fig (6) shows 
the performance of these three algorithms. The  nature of 

graph is number of nodes verses PDR shows that as the 
number of nodes increases the PDR also increases. 

 

Fig (6): Graph with Number of Nodes Vs PDR 

 4.1.2. Control overhead:  

CO (Control Overhead) is expressed as the ratio of total 
number of control packets forwarded by the sender to the 

number of data packets delivered to the receivers. The 
following graph shows the performance of SPT, InFRA and 
DRINA algorithms. The nature of graph is number of nodes 
verses control overhead shows that as the number of  nodes 
increases control overhead of DRINA decreased. The 
nature of graph is shown in Fig (7). 

 

.Fig (7): Graph With Number of Nodes Vs 

Control_overhead 

4.1.3. Routing Tree Cost: 

The routing tree cost is calculated by the number of edges 
constructed by the algorithm. . The nature of graph is 
number of nodes verses routing tree cost shows that as the 
number of nodes increases tree cost of DRINA increases. 
The nature of graph is shown in Fig (8). The routing tree 
performance of SPT, InFRA and DRINA algorithms shown 
below. 
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Fig (8): Graph With Number of Nodes Vs Tree_cost 

5.  CONCLUSION: 

Data Routing for In-Network Aggregation (DRINA) is 
efficient and reliable data aggregation aware routing 
protocol for WSNs. This algorithm is compared with 
InFRA and SPT algorithms. The comparison parameters 
are scalability, communication costs, delivery efficiency, 
aggregation rate, and aggregated data delivery rate. The 

comparison clearly shows that total number of packets 
transmitted in DRINA is very much less than InFRA and 
SPT. So, the energy consumption for DRINA algorithm is 
less than other two compared algorithms .The obtained 
Packet delivery ratio shows that DRINA sends data in 
reliable way as it use Route Repair Mechanism technique. 
Small amount of packets are lost during simulation. 

Thus an overall simulation result concludes that DRINA 

can increase network life as it required low energy and tree 
cost. Also, show that the proposed algorithm has some key 
aspects required by WSNs algorithms such as maximized 
number of overlapping routes, high aggregation rate, 
Reliable data aggregation and transmission. 
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ABSTRACT 
The tracking of motion of color object and detection of objects 

in real time video sequences is the important task in computer 

vision, video processing, image processing, intelligent system, 

etc. In this paper, we proposed Continuously Adaptive Mean 

Shift (CAMSHIFT) tracking with Color, Scale and Direction. 

In the CAMSHIFT the scale of the kernel is automatically 

altered in accordance with the object scale, and also follows the 

object direction accurately, when an initial adoption of the 

object shape is provided. The proposed method tracks the 

object accurately and efficiently. 

Keywords 
Continuously Adaptive mean shift, object tracking, color, scale, 

direction kernel. 

1. INTRODUCTION 
Nowadays, Automatic Color Object Detection and Learning is 

used in a wide range of fields, such as intelligent machines, 

multimedia, video-data compression, industry production, 

military affairs and so on. Accordingly, it is of great real 

significance and application value to investigate in object 

tracking. Many Methods are used to track the object in videos. 

Mean shift tracking [1][2][3] is one of the robust methods for 

object tracking and learning. Its flexibly combines the 

technologies of image processing, auto control and information 

science, forms a new technology of real time detection of 

moving object, extraction of location information of the object 

and tracking of it.  

Moreover, rapid progress in technologies of signal processing, 

image processing, sensor development, robotics, and computer 

vision provides reliable software and hardware for the 

capturing and processing of images or videos in real time.  

Detecting moving object is difficult due to its Complex object 

shapes or change in motion, moving direction, non-rigid or 

articulated nature of objects, partial or full object occlusions, 

illumination changes in image, Real-time processing 

requirements, Noise in video or Audio etc. Continuously 

Adaptive mean shift [4][6] tracking uses mean shift tracking 

with adaptive filtering to detect moving objects shape and to 

track object throughout video scene. 

2. SYSTEM OVERVIEW 
The proposed system takes video as input from video database.  

Selected video is divided into consecutive image frames 

[9][10][12]. Select first frame as a target model and mark the 

object to track. Apply the proposed algorithm for detection and 

Learning of the object thought the video sequence. The 

Architecture of the proposed system is shown in fig 1.1   

 

Fig. 1.1: The architecture of proposed System 

3. MEAN SHIFT TRACKING 
Mean shift is a non-parametric feature-space analysis technique 

for locating the maxima of a density function [5]. It is used for 

analysis of cluster in computer vision and image processing [3]. 

Mean shift tracking starts from the position of model in the first 

/current frame (Target Model), and then find the best candidate 

in neighborhood frame by maximizing similarity function [11] 

as shown in fig. 1.2.  

 

 

 

 

 

 
Fig. 1.2: Mean shift tracking process 
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3.1 Target Model 
Target is usually represented as an ellipse or rectangle in object 

tracking. We denote by n,....,1i

*

i }X{   the normalized pixels in 

target model, centered at the origin point. 
q̂

is the target model 

and uq̂
is the probability of the color u in the target model is 

derived from, 

   m,....,1uu
}{q̂q̂




   (1) 

  
]u)x(b[

n
kq̂ *
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Where 
)x(b *

i  the color bin index of
)x( *

i , δ is the Kronecker 

delta function, k(x) the differentiable, anisotropic, convex, 

monotonically decreasing kernel profile. The normalization 

constant C is derived by,     
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     (3) 

3.2 Candidate Model 
Let us denote by 

hn,....,1i

*

i }X{ 
 pixel locations of the target 

candidate, centered at y in the current frame. By employing the 

same weighting function, k, the probability of the color u in the 

target candidate at position y are given by 

   
m,....,1uu

}{ )y(P̂)y(P̂


   (4) 

by 
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Where P̂ (y) is the target candidate model, 
uP̂ (y) is the 

probability of the color u in the target candidate region, h is the 

bandwidth of kernel density estimation function; Ch is the 

normalization function which is independent of y.   
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3.3 Similarity Measure 
The similarity measure is based on Bhattacharya coefficient [7]. 

Bhattacharya coefficient is used to find likelihood of the target 

model and target candidate as follows, 





m

1u

uu

T

y q̂)y(p̂
q̂.)y(p̂

)y(p̂
cos]q̂),y(p̂[  (7) 

 Using equation (5) and (7) we obtain, 

The distance between P̂ (y) and q̂  is defined as, 

]q̂),y(P̂[1]q̂),y(p̂[d      (8) 

3.4 Similarity function (Distance) 

Minimization 
The minimization of distance ]q̂),y(p̂[d  (8) being equivalent 

to maximizing Bhattacharya coefficient [7][8] in equation (9). 

The search for a new target is initialized with the target position 

y0. Taylor expression around )y(p̂ 0
gives, 
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Where, 
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To minimize a distance (8), is to maximize the second term in 

equation (10). The second term represents the density estimate 

computed with kernel profile k at y, with the data being 

weighted by wi (11). 

3.5 Color and Scale Adaption 
The similarity measure we design is based on color, scale and 

direction information. The probability of color in a target model 

is given by equation (2) and the probability of color in the 

candidate model is given by equation (5). The problem is to 

find the discrete location in the candidate model whose 

associated density is the closest to density in the target model. 

We achieve this by using (8). 

If the object enlarges or shrinks abruptly in the adjacent frames, 

then it is difficult to track object accurately. Suppose candidate 

region is bigger or smaller than target region, then we simply 

change window size of kernel profile to minimize distance.   

4. ALGORITHM 
The maximization of similarity measure based on mean shift 

can be achieved by following algorithm, 

1) Derive Target model  
m,....,1uu

}{q̂q̂


  and initialize 

the location y0 of the target model. 

2) Calculate target candidate model 
m,....,1uu

}{ )
0

y(P̂)y(P̂


  in 

the current frame. 

3) Calculate the weight vector {wi}i=1,…,m using equation (11). 

4) Derive the new position y1 of target candidate model using 

following,  
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 Update 
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and evaluate  
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5. EXPERIMENTAL RESULTS 
The proposed Continuously Adaptive Mean Shift with Color, 

Scale and Direction algorithm is then tested by using real video 

sequences. The first video is an ellipse sequence (Fig. 1.3) 

where the object has clearly a scale and orientation (direction) 

changes. 

The proposed algorithm tracks the ellipse well in the sequence. 

Scale refers to the size of the object and the orientation is 

direction of the object. The first frame of the sequence was 

used to define the target model and the rest frames were used 

for testing. It can be seen that the proposed method achieves 

good estimation accuracy. 

Fig.1.3: An ellipse sequence Tracking 

The second video is a keratocyte sequence (Fig. 1.4 The 

algorithm tracks the keratocyte well in the sequence.  

 

Fig. 1.4:  keratocyte sequence Tracking 

6. CONCLUSION 
The algorithm uses the advantages of mean shift tracking, such 

as simplicity, efficiency, real data analysis and robustness 

[3][12]. The Continuously Adaptive Mean Shift algorithm with 

Color, Scale and Direction detect and track the object robustly. 

The proposed system will be used for robots or intelligent agent 

to detect and track moving color objects in real-time 

environment, such as human. The system will also use for 

surveillance, traffic monitoring, investigation and so on.     
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