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Preface

The First International Conference on Big Data Analytics and Intelligent Technologies held during March
1& 2, 2018, at the Madurai Kamaraj University, Madurai, Tamil Nadu, India.

Madurai Kamaraj University is on its persistent journey for the past 51 years and is accorded with the
status of "University with Potential for Excellence” - A status conferred by the University Grants
Commission .

In this world of digital era we all know that the Data are being generated every moment at a phenomenal
and ever growing rate. Social media plays a vital role in generating volume of images and text
documents. This has created an avalanche effect in the digital media and we all know that these data
need to be stored and analyzed effectively and efficiently.

Big data analytics is the process of examining large and varied data sets -- i.e.,, data with properties of
Volume, Variety, Velocity and Veracity- to uncover hidden patterns, unknown correlations, market
trends, customer preferences and other useful information that can help organizations make more-
informed business decisions. Big data analytics applications enable data scientists, predictive modelers,
statisticians and other analytics professionals to analyze growing volumes of structured transaction data,
plus other forms of data that are often left untapped by conventional business intelligence (BI) and
analytics programs.

Research in the area of Big Data Analytics focus on the theory development, novel and innovative
techniques and suitable solutions of big data analytics in broad domains as the traditional approaches
are not powerful enough to handle the issues. Research in the area of Intelligent Techniques focus on the
theories and t techniques of building computer systems, which capture the intelligent behaviors in
complex environments.

The papers in this proceeding address challenges and best practices related to Big data Analytics and
Intelligent Technologies. All the papers published in the proceedings have undergone a plagiarism check
and a blind review process.

The papers are organized as :

Session 1 - Big Data Analytics

Session 2 - Internet of Things

Session 3 - Image Processing and Biometrics
Session 4 - Smart Systems

We would like to thank our Resource Persons, Reviewers, Committee Members for their contribution for
organizing the Conference. Our special thanks to the authors and participants of the conference. We
would like to extend our thanks to Dr. Marjan Hericko and Dr. Muhamed Turkanovic, University of
Maribor, Slovenia for their support. The relentless work of editorial team members is highly appreciated
and acknowledged. The hard work contributed by the research scholars of the Department of Computer
Science P. Aruna Saraswathy and M.Sivakami made the papers worthy of publication.

The Proceedings will be beneficial for the researchers in the domain of Big Data Analytics and Intelligent
Technologies.

G. Arumugam
M. Thangaraj
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Novel Comparative Analysis of Performance Metric in OSPF and EIGRP in a Real
Secured Network Environment

1Prasanya Devi.P, 2Ravindran.M
L2Department of Computer Science, Government Arts College,Melur,
Tamil Nadu State,India.

ABSTRACT — In today’s world, with increasing usage of computer networks and internet, the importance of Network,
computers, information security and data security is obvious. Usual intrusion detection and prevention systems are hasty in the sense
that they use a set of signatures, which lift at the same rate as new techniques are exposed, to identify malicious traffic patterns.
Wireshark is chosen as a tool for traffic analysis in our local network real-time environment. We Find that TCP control and data
traffic have high correlation levels during benign normal application. We find entropy calculation, port probability, flow distribution
for our real-time network datasets and compare OSPF routing protocol and EIGRP routing protocol for achieving performance
metrics in the Network environment. Data centers are experiencing an increase in network security threats resulting in the loss of
revenue, productivity, and business opportunity. Comprehensive security policies and architectures that include network-based
intrusion detection systems (NIDS) are a means to combat this expanding threat. NIDS perform analysis of all traffic passing on a
network segment or subnet.

Keywords: — OSPF, EIGRP, Network Intrusion Detection (NID), Network Vulnerability (NV).

Introduction

The world is becoming more inter connected with the advent of the Internet and new working Technology,
Network Security (NS) is becoming a great importance because of intellectual property that can be easily acquired
through the internet. An effective network security plan is developed with the understanding of security issues.

Potential attackers, needed level of security, and factors that make a network vulnerable to attack. To lessen the
vulnerability of the computer and the network there are many products available. These tools are encryption,
authentication mechanisms, intrusion detection, security management and firewalls Information security is the process
of protecting information. It protects its availability, privacy and integrity. Access to stored information on computer
databases has increased greatly. More and More computers get connected to both private and public networks whether
most of traffic is generated by traditional data transfer applications such as HTTP, NNTP or FTP. This consequently made
TCP/IP the most widely used protocol for computer network and accounts for vast majority of the Traffic over wide area
network particularly the Internet.1

EIGRP and OSPF are dynamic routing protocols used in practical networks to disseminate network topology to
the adjacent routers. There are various numbers of static and dynamic routing protocols available but the selection of
appropriate routing protocol is most important for routing performance. The right choice of routing protocol is
dependent on several parameters. In this paper, we implement two routing protocols, namely EIGRP and OSPF, and
further do performance evaluation for real-time applications.

The emergence of high speed internet access and government plans to push the broadband to homes and
universities has increased the importance of IP networks. The type of traffic on networks changes rapidly with the
development of new technologies such as network APPS and pear-to-peer Network setups etc. Such new applications
have caused rapidly increased the traffic burden on core Internet routers and the need to monitor the traffic types,
which had not been fully considered in development of protocols, has play an important role of network architecture
design.

The network intrusion detection system(IDS) can be placed at a choke point such as the company’s connection
to a trunk line, or it should be placed on each of the hosts that are being monitored to protect from intrusion. Intrusion,
incident and attack are three terms that we frequently come across while discussing Intrusion Detection System
Aims and Objectives

The performance of each routing protocol is different from each other. Among all routing protocols, we
choose EIGRP and OSPF routing protocols for doing performance evaluation for real-time traffics. The main aim of
this work is to evaluate which protocol, EIGRP or OSPF, is most suitable to route in real-time traffic:

To discuss about different features of the routing protocols.

To implement the proposed routing protocols in IP networks.

To select the quantitative metrics such as convergence activity, end-to-end delay, packet delay variation,

flow size distribution.

To analyze the protocol performance theoretically and by simulation

Packets Information
A. Packet Filtering (Pf)

When a packet is received, it is first decoded to extract the information list used for filtering [1]. At each node of
the search tree, the packet is checked against the Boolean expression of the children of this node. The packet is directed
to the node whose Boolean expression is satisfied .This process goes on till a leaf is reached. The action associated with
this segment is updated as well.

1 | IJRAR- International Journal of Research and Analytical Reviews Research Paper
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B. Packets Information Log

Consider a queue Q. The neighbor routers rb, rc feed data in queue Q. Each Q has the order by which the packets
should enter along with its associated information. Each router maintains a log record. Let Qi be the traffic before
entering the queue and Qou: be the traffic after leaving the queue. At any instant time, the traffic is represented as

R(Qqp(t),LF)

where
1. gp(t) is the predicted state of queue at any time‘t’.
2.l is the traffic before entering the queue by the information collected from neighbouring routers
(rb, rc).
3. D is the traffic after leaving the queue, collected at router rd.

If R(Q,qp(t),LF) is false and the routers are not protocol faulty, then the packets are dropped maliciously at time
‘t’. Each packet forwarded maintains a log record which includes:

Header name P

IP address (from where it was forwarded)

Packet size(no. of routers it should traverse) ps

Time at which it arrived at the router

Three criteria could be used for predicting the state of the Packet P:

If P came from F, then the packet is leaving Q

If P came from I (P traversed D), the packet is entering the Q and will exit at qp+ps

If P came from I (P hasn’t traversed D), the packet is entering the final Queue and is received at the

destination.

To detect how the attack occurred, two conditions have to be satisfied :
Buffer limit(B) is maintained at each router. If B<qp+ps, then the packet P is dropped due to congestion.
Otherwise, the packet P is dropped due to malicious access.
C.Confidence Value (Cv) Test
We introduce a term Cv which is the probability of an attack to occur. If a packet P is dropped at time t at queue
length gp, then Cv is raised. This is suitable only for a single packet is lost.
We use the following terms :

gs(t) - size of the queue for packet P

ps - size of the packet P

glim - max size of queue

X - new malicious packet inserted

Cv is calculated as below:

Cv = Prob(Packet P to be dropped)

= Prob( more space in the queue)

= Prob(gs(t)+ps < qlim)

= Prob(X+qp(t)+ps < glim)

= Prob(X < glim-qp(t)-ps)

= Prob(Y < (qlim-gp(t)-ps-p) /o)

Random variable Y= (X- p) /o

=Prob(Y <y)

y = (qlim-gp(t)-ps- u)/ o

= (1+erf(y/V2))/2

Intrusion Detection System (IDS)

Intrusion Detection Systems (IDS) are established based on the types of attack [2] that are most
commonly used. Network intrusions consist of packets that are introduced cause problems for the following
reasons.

* To consume resources uselessly
* To gain system knowledge that can be exploited in later attacks.
* To interfere with any system resources intended function.

A. Classification Of Intrusion Detection Systems (IDS)

Intrusion Detection System briefly classified into two main categories:

1. Host Based Intrusion Detection: HIDSs evaluate information found on a single or
multiple host systems, including contents of operating systems, system and application files.
2. Network Based Intrusion Detection: NIDSs evaluate information captured from network
communications, analysing the stream of packets which travel across thenetwork.

B. Vulnerability-Assessment (IDS)

There are two basic models used to analyze the events and discover attacks:

Misuse detection model - Intrusion Detection System detect intrusions by looking for similar
activities

such as vulnerabilities or known intrusion signatures.

Anomaly detection model - IDS detect intrusions by searching « abnormal » network traffic.

Research Paper I[JRAR- International Journal of Research and Analytical Reviews | 2
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The misuse detection model is commonly referred as IDS commercial tool; always Vendors must update
intrusion signatures. Anomaly detection based IDS model have the capability to detect attack symptoms without
specifying attack models, but these models are very sensitive to false alarms. In the present study we have
utilized the proposed IDS approach’s based on the anomaly detection model.

Network Vulnerablity (NV)

An attack has connectivity with will have some level of vulnerability in network. Network Vulnerability (NV) [3]
is impossible to eliminate entirely. One of the faction is, an attacker who knows about a security flow in the software
that the network relies on that is unknown to the network administration. On being the network s are secured, in the
mean time vulnerability occurs because of many hosts are administer by primary users of the system, who may lack the
proper training to configure a secure computer system.

For the question-How the hosts are damaged by the network attacker, This gives the answer as Network
attackers normally start their work by searching for vulnerability on the host they can communicate with on the target’s
network. When they use to increase the vulnerability on level of the host vulnerability in discovered. Thus the attacker
can damage the communication channel those are in secure.

INTERIOR VERSES EXTERIOR ROUTING PROTOCOLS

Some routing protocols are designed to be used within an organization, while other routing protocols are
designed for use between organizations. The current lead Interior Gateway Protocol (IGP) is OSPF. Other Interior
Gateway Protocols include IS-IS, RIP, and EIGRP.

Path Vector BGP
Protocol
+ RIP

Distance Vector <

/ Protocal

IGRP || EIGRP

ANVAN

Routing
Link State OSPF
Routing
Protocol
1S-1S

FIG 1: Interior Vs. Exterior Routing Protocols

A.DISTANCE VECTOR PROTOCOL

Distance vector protocols are based on two algorithms that are Bellman-Ford or Ford Fulkerson. The distance
vector protocols choose the best path to a remote network by judge the distance. To be the best route each time least
number of hops (routers) is determined.

fo/0

Routing ¥ Routing
Table Table

A

Each Router share their routing
Table with each other

FIG 2: Distance vector routing protocol
B. Link State Routing Protocols
Link State protocols are also called shortest path first (SPF) or distributed database protocols, are build
approximately a well-known algorithm of graph theory, E.W. Dijkstra's shortest path first algorithm. In the form of Link
State Advertisement (LSA) each router shares its link information. Link state information is used by a link state router to
generate a topology map and in the topology to choose the finest path to the destination. SPF tree is then applied to the
LSDB to reach the destination to find the best path and the best path is then added to the routing table.
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FIG 3: Example of SPF within Link State Protocols

C.Difference Between Distance Vector Protocol (DVP) And Link State Protocol(LSP)
In Table 1 we differentiate DVP and LSP as follows

DISTANCE VECTOR PROTOCOL(DVP)

LINK STATE PROTOCOL(LSP)

DSP is used in small networks, and it has a
limited number of hops

LSP is used in larger networks, and it has
unlimited number of hops.

DSP has a high convergence time

In LSP convergence time is low.

In DSP periodically advertise updates

In LSP advertises only new changes in a network.

advertises only the directly connected routers
and full routing tables

Advertise the wupdates, and flood the
advertisement.

Loop is a problem, and it uses split horizon, route

Link state has no loop problems.

poisoning and hold down as loop preventing
techniques,

TABLE1: Difference between Distance Vector Protocol And Link State Protocol

D.Open Shortest Path First (OSPF)

Open shortest path first [4]is a routing protocol that was developed try the interior Gateway
protocol(IGP)working group of the Internet Engineering task firce for Internet protocol(IP)networks.OSPF is a link state
routing protocol that is used to distribute information within a Single Autonomous System(AS).

= Area(A)-is a collection of networks ,hosts and routers all contained within an autonomous system.

= Border Router(BR)-At the border of an autonomous system special routers summarize the information
about the area and send it to other ares.

=  BackBone(BB)-Among the areas inside an autonomous system is a special area called BackBone; all the
areas inside an autonomous system must be connected to the backbone.

= Backbone Router(BBR)-The router inside the backbone.

Each OSPF router stores the local network connection state with Link State Advertisement (LSA) and advertises
to the entire AS. LSA is a packet that contains all relevant information regarding a router's links and the state of those
links. Each router receives the LSA generated by all routers within the AS. The LSA collection then forms Link State
Database (LSDB). Each LSA is the description of the surrounding network topology of a router. Hence, the LSDB reflects
the AS network topology.Based on the link-state database, each router or system calculates a shortest-path spanning
tree, with itself as the root, using the SPF algorithm. OSPF has five different packet types. Each packet has a specific
purpose in OSPF route.

1. Hello packet.
Database description.
Link state request packet.
Link state update.
Link state acknowledgment packet.
E. Enhanced lnterlor Gateway Routing Protocol ( EIGRP)

EIGRP [5]is a CISCO proprietary protocol, which is an improved version of the interior gateway routing protocol
(IGRP).EIGRP is being used as a more scalable protocol in both medium and large scale network. EIGRP is said to be an
extensively used IGRP where route computation is done through Diffusion update Algorithm (DUAL)[6]. However,
EIGRP can also be considered as hybrid protocol because of having link state protocol properties

EIGRP uses the following four key technologies that combine to differentiate it from other routing technologies:

1) Neighbour discovery/recovery mechanism: Enables routers to dynamically learn about other routers on their
directly attached networks

2) Reliable transport Protocol: It is responsible for guaranteed, ordered delivery of EIGRP packets to all neighbours

Vi N
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3) DUAL Finite State Machine: DUAL embodies the decision process for all route computations
4) Protocol Dependent Modules: EIGRP’s protocol-dependent modules are responsible for network layer protocol-
specific requirements
Implementation
A. Transmission Time (Tt)
In fig 4. We illustrate the transmission time(Tt) difference between EIGRP and OSPF

100%
100%
99%
99%
98%
ANMOWAN MO0 A
NIDROMIND VO MO
AdHAN NN

FIG 4: Transmission Time (Tt)

B. Variable Bit Rate(VBR) For Source To Destination
In fig 5, We illustrate the Variable Bit Rate (VBR) for source to destination packet transfer with time duration in

microseconds(ms) .
Variable Bit Rate(VBR)

1400
1200

Bytes A<-B
Duration

BytesB->A
o
S8

1 4 7 1013 16 19 22 25 28 31
Duration(ms)

FIG 5: Variable Bit Rate(VBR)

C. Bandwidth (BW) for OSPF&EIGRP

OSPF sends partial updates when a link-state change occurs. The updates are flooded to all routers in the area.
In a quiet network, OSPF is a quiet protocol. In a network with substantial topology changes, OSPF minimizes the
amount of bandwidth used..Enhanced IGRP uses partial updates. Partial updates are generated only when a change
occurs; only the changed information is sent, and this changed information is sent only to the routers affected. The
following fig 6.Shows the comparison of Bandwidth (BW) [7]calculation in OSPF and Bandwidth (BW) calculation in
EIGRP for our given experimental setup real time Network environment. This shows the end result as Enhanced IGRP is
very efficient in its usage of bandwidth.

Sample Bandwidth for OSPF & EIGRP

%

EIGRP BW
=
o
o
o
o
o

2
OSPF BW 175

FIG 6: Sample Bandwidth For Ospf &Eigrp
E. Latency(Delay)
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The following fig. 6 shows the delay time for our given experimental setup real time Network environment
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FIG7:Latency(Delay)

F. Flow Size Distribution(fs)

The following fig 7.Shows the Flow Size Distribution (fs) for our given experimental setup real time Network
environment

Flow size
Distribution(fs)
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FIG 8: Flow Size Distribution(FS)

G. Entropy Calculation

The following fig 8.Shows the Entropy calculation for our given experimental setup real time Network
environment.
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FIG 9: ENTROPY CALCULATION

H. Entropy Table Based On Autonomous System (AS) Network
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The following Table 2we calculate the Entropy for the dataset in our real time network environment and
achieve the probability result 0.993453 and normalization factor results 2.7007 on large data of about 1,250,322 .

Entropy

Address A Address B calculation | Latency(ms)
192.168.xx.149 | 192.168.xx.253 | 0.000873 | 0.05
192.168.xx.4 192.168.xx.253 | 0.003055 | 0.72
192.168.xx.124 | 192.168.xx.978 | 0.000873 | 0.05
192.168.xx.149 | 192.168.xx.253 | 0.003055 | 0.74
192.168.xx.149 | 192.168.xx.12 | 0.000873 | 0.05
192.168.xx.12 | 192.168.xx.189 | 0.003055 | 0.72
192.168.xx.149 | 192.168.xx.103 | 0.000873 | 0.03
192.168.xx.4 192.168.xx.217 | 0.003055 | 0.69

probability

entropy 0.993453

TABLE 2: Entropy Table Based On Autonomous System (AS) Network

Future Work and Conclusion

The performance of packet delay variation for EIGRP is better than for OSPF. We observed that the packet delay
variation of OSPF network is high while the one of EIGRP network is low with available network load. In future Security
analysis for both OSPF and EIGRP is also done.

We have implemented a compromised router detection protocol that dynamically infers, based on measured
traffic rates and buffer sizes, the number of congestive packet losses that will occur. Subsequent packet losses can be
attributed to malicious actions. Our protocol maintains log record and helps the user to know where the packet loss
happened in the topology of the network. It also tells us whether it is due to malicious access or traffic congestion.

Many continuous-time and discrete-time traffic models have been developed based on traffic measurement
data. The choice of traffic models involves at least two major considerations. The first consideration is accuracy.
Accurate traffic models should include not only source behavior but also possible policing or congestion avoidance. The
second consideration is ease of queuing analysis. Traffic models are useful only if network performance can be
evaluated. It is always possible to evaluate network performance via computer simulations, but analysis is preferred
whenever analysis is tractable

Our analysis on the packet capture and filter (Pf) is the initial attempt on various routing protocol to enhance
bandwidth, to reduce delay and throughput analysis. Our study may be enhanced to different graph models for easy
analysis of network vulnerability and security within a human - computer community using the idea of association and
connectedness.
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Detection of Gait Abnormality with EELM

1M.Pushpa Rani, 25.A.Vajiha Begum
12Department of Computer Science, Mother Teresa Women'’s University, TamilNadu, Kodaikanal

Ul i1 discases are characterized by progressive nervous system dysfunction which create severe gait abnormalities.
Improper diagnosis of brain disorder can lead to inappropriate treatment and serious consequence on patient health. Diagnosis of
diseases is presently based on neurologist observation is tough for early detection. Hence Gait analysis is an effectual tool for the
early analysis and identification of brain disorder by computational techniques. Hence for the effective identification of neurological
disorder, machine intelligence-based gait analysis technique is proposed in this work to gain the advantages of fast and accurate
identification of the gait bound diseases.

Keywords: Gait Analysis; Enhanced Extreme Learning Machine; Brain Disorder.

L INTRODUCTION

Gait is basically the pattern of movement, means how we walk and the studies stating that every person has
a unique gait pattern[14]. Examination of human gait patterns can afford useful information related to the physical and
neural functions, and it may pay way for the analysis of brain disorders in extreme conditions [10,11]. Thus, the analysis
of human gait patterns is essential to recognize and classify the type of brain disorder of the patients.

Alzheimer’s Disease(AD), Huntington's Disease(HD), Parkinson’s Disease(PD), Amyotrophic Lateral
Sclerosis(ALS), stroke, paraneoplastic disorders and multiple sclerosis are some of the neurological disorders [1,15]. The
nervous system controls the process of walking. If a portion of neural network that controls this process is damaged, can
cause to produce abnormal movement in the person, is the primary feature of neurodegenerative disease [2].

Accurate diagnosis of these diseases in fast way help the patient to receive the appropriate care as soon as
possible. Additionally, identifying the disorder in a more simplified way will help the doctors in the early analysis and
treatment process. To achieve this objective machine intelligence-based gait analysis technique is proposed, shows how
the human gait is related to neurological disorder classification. The proposed work is divided into Feature extraction
phase, Classification phase and Identification phase.

Initially the gait video is preprocessed and the gait features are extracted with suitable feature selection
technique. Then the extracted features are ranked to avoid redundant features. The ranked features are used for the
training and testing process with the Enhanced Extreme Learning Machine (EELM) technique for the classification of the
brain disorders. Then intelligent based gait analysis technique is used for the perfect identification of particular
neurological disorders by comparing with the standard gait patterns in the database. For comparison of the gait pattern
of patients suffering from brain disorder, a healthy control group is taken. The stride intervals of the foot areanalyzed
and compared for identification of disease, using machine learning based techniques.

IL LITERATURE SURVEY

Pushpa Rani et al,[12] presents, a fast and effectual classification method called the Extreme Learning
Machine(ELM) algorithm to classify the abnormal gait patterns. The t-test ranking algorithm is used for the classification
of gait patterns. The study shows that when the number of categories for the classification task is large, ELM attains
better and stable classification accuracy with less training time comparative to SVM. This system shows the result of
ELM with PCA gives accuracy of 97.98% and T-Test gives the maximum accuracy of 99.21%.

Huang et al.[6] presents the kernelized version of ELM (KELM), which shows no randomness in providing
connection weights between input and hidden layers. The Comparative result shows that KELM can achieve better
performance with easier implementation and faster training speed in different classification tasks compared to SVM.

Hui-LingChen et al.,[8] proposed an efficient hybrid method, mRMR-KELM for early diagnosis of Parkinson’s
disease (PD). ELM and KELM used best possible parameters to train the ideal models for PD diagnosis with the help of
mRMR filter for feature selection. It is noted that mRMR-KELM achieves the very optimistic classification accuracy of
96.47% via 10-fold cross-validation (CV) analysis can distinguish well enough between patients with PD and healthy
persons.

Pushpa Rani [5] proposed a method Hybrid Extreme Learning Machine (HELM) which chooses the input
weights and biases for the hidden nodes were constructed with the use of Analytical Network Process (ANP) algorithm.
Experimental results prove that the Hybrid Extreme Learning Machine (HELM) technique for human gait pattern
classification results in higher accuracy compared to the existing ELM and SVM techniques.

Yunfeng Wu et al. [13] presents a statistical study on the gait stride interval in ALS. The two statistical
parameters such as the mean of the left foot step interval and the improved method of Kullback-Leibler divergence, from
the probability density functions (PDF) of stride interval is estimated. This study got result of 82.8% accuracy by
differentiating the gait patterns of the ALS patients and healthy control groups with the support of least-squares support
vector machine (LS-SVM).

The studies show the possibility of gait being used in the classification and identification of neurological
disorders, involving high computational cost, increased time with less accuracy rate. To overcome the above limitations,
it is proposed to design and implement machine learning based gait analysis techniques targeting improved
performance with minimum cost.

Research Paper I[JRAR- International Journal of Research and Analytical Reviews | 8




[ SPECIAL ISSUE JULY 2018] e ISSN 2348 -1269, Print ISSN 2349-5138
http://ijrar.com/ Cosmos Impact Factor 4.236.

111 IDENTIFICATION OF GAIT ABNORMALITY
The gait analysis method is proposed to identify the neurological disorders consists of three phases namely
feature extraction phase, classification phase and identification phase. The feature extraction phase deals with
preprocessing of gait video, silhouette feature extraction and ranking of gait features. The classification and
identification phase deals with the training and testing of collected ranked gait features and finally identify the type of
brain disorders.The block diagram of proposed system for Analysis of Gait abnormality is shown in Figure 1.
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Fig1. Block Diagram of proposed system for Analysis of Gait abnormality
A. Feature Extraction Phase:
First step of the proposed method comprises of preprocessing of gait video, silhouette features extraction
and ranking of gait features.
1) Preprocessing:

Initially gait video is taken and the adaptive gait silhouette extraction technique [4] is used to obtain the walking
figure from the gait video. The median based background elimination method is applied and then some morphological
operations are used to correct the noises and extracting the particular regions of silhouette image. The silhouette images
are normalized to original size to do the feature extraction simpler and in slighter time.

2) Silhouette Feature Extraction:

The outermost Contour technique is applied here for the improved extraction of silhouette feature which
collects the pixel from the contour region [9]. The right end pixel and the left end pixel on the outline region in every row
of a silhouette image is measured as Outermost Contour. The centroid of the Outermost Contour is considered and the
number of pixel on the outermost contour is noted. The desired silhouette features are detected and extracted by
calculating the distance between each outermost contour pixel and the centroid.

3) Ranking of Gait Features:

Then ranking of gait features is performed by mRMRalgorithm to select and rank the essential features and
avoid selecting redundant features for improved performance.
Minimum Redundancy Maximum Relevance (mRMR):

The mRMR is a feature selection filter technique implemented to select features which are associated to the
target class (maximum relevance) and non-redundant subset features (minimum redundancy) [3]. The correlations
between selected features and target class is discovered by using the collected common information. This mRMR
technique is implemented to choose features based on maximizing the joint dependency of top ranking unique features
on the target class and avoids choosing redundant features. The optimization standard of mRMR is as follows:

_ ; |
i .
Jmax. I(x,.¢) k-1,\,;§_c.HH‘x-""'} L)

where X is the complete set of gait features, c is the target class feature, xjis the jth feature, Sk.1 is the set of
top k-1 features designated in the previous iterations, I is the mutual information, I (xj, c) and I (xi, xj) show common
information between distinct features x;with class ¢ and common information between features x; and x;
correspondingly.
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B. Classification Phase:

The classification of neurological disorders is done with the training and testing of collected ranked gait
features. The Enhanced Extreme Learning Machine (EELM) technique is implemented for the classification purposes
which combines the concept of ELM and SRC techniques. This technique avoids random input and provides choosing
suitable inputs and hidden biases for gaining better result.

The learning speed of the Extreme Learning Machine(ELM) is extremely fast while it cannot handle noise
well, whereas Sparse Representation based Classification(SRC) method illustrates eminent robustness to noise while it
suffers high computational cost. In order to overcome their drawbacks and include their particular advantages, this
work proposes an approach of combining ELM and SRC technique for classification of normal and abnormal gait patterns
with minimum time.

C. Identification Phase:

The identification phase deals with particular recognition of the type of neurological diseases based on the gait
patterns. For the accurate identification of brain disorders, intelligence-based gait analysis technique is implemented.
For comparison of the gait pattern of patients suffering from neurological disorder, a healthy control group is taken. The
stride intervals of the foot are compared for identification of particular brain disorder. The particular identification of
the type of brain diseases based on the gait patterns is done by Sparse Representation based Classification(SRC)
technique.

Iv. RESULT AND DISCUSSION
The proposed work deals with the classification and identification of neurological disorder using gait
analysis techniques. The data used in this study are gained from the CGA normative gait database. The Figure 2 shows
the stride times of the healthy persons and persons with brain disorders [7]. It shows that the stride times associated
with brain disorders are more flexible and have maximum deviation.

The table I illustrates the comparison of classifiers based on classification accuracy of movement disorders.
This illustrates that the proposed EELM algorithm gives improved accuracy rate than the other methods. This study
shows that the EELM has a higher accuracy rate of 99.3%, while that of other classifiers. The Figure 3 shows the
graphical representation of classification accuracy of brain disorders for each classifier.
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Fig. 2. Stride Time for each type of diseases
TABLEI:

COMPARISION OF CLASSIFIERS BASED ON CLASSIFICATION ACCURACY

CLASSIFIERS | ACCURACY (%)
SVM 94.5
ELM 95.8
HELM 99.2
EELM 99.3
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Fig 3. Histogram of classification accuracy for each classifier.

The table II shows the comparison of classifiers based on the time of classification of the gait bound
disease. The result shows that the EELM algorithm have minimum time for classification of brain disorders but other
classifiers show more time for classification. These analysis reveals that the EELM classified the disease at 0.36 sec,
while that of other classifiers. The Figure 4 gives the histogram representation of time of classification of brain
disorders by each classifier.

TABLE II:
COMPARISION OF CLASSIFIERS BASED ON CLASSIFICATION TIME

CLASSIFIERS TIME (sec)
SVM 0.87
ELM 0.69
HELM 0.38
EELM 0.36
1 Time
5 ~JVALUE]
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Fig 4. Histogram of classification time for each classifier.
V. CONCLUSION

An automatic diagnosis method for the classification and identification of brain disorders using gait analysis
technique is proposed. This will result in the early diagnosis and treatment process for the neurological disorder. The
proposed method deals with feature extraction, classification and identification phases for the detection of gait
abnormality. The Enhanced Extreme Learning Machine (EELM) technique is implemented by the combination of
Extreme Learning Machine (ELM) and Sparse Representation based Classification (SRC) for the training and testing of
gait features and for the identification of brain diseases in particular. The EELM technique achieves higher classification
accuracy with minimum time and less computational cost than the other algorithms for improved identification of gait
diseases. In future some advanced machine learning algorithms can be implemented to enhance the classification
accuracy added with reduced training time.
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ABSTRACT Text Mining and Natural Language Processing form the core concepts of the emerging area - Sentiment Analysis.

The increase in the use of Internet and Web have made its users rely on online for all their essential services like healthcare, products,

fashion, education etc. They also express their opinions, feelings or attitudes towards a particular concept, service or brand new
products as reviews, ratings, YouTube comments, debates, social network sharing etc. Sentiment Analysis is used to find the polarity
of the opinions of the users in those sources. The choice of suitable approach of analysis and algorithms for sentiment analysis,
classification and polarity detection makes its application more effective. This paper discusses on the available Sentiment Analysis
approaches, algorithms and research areas emerging in this field. The dataset for sentiment analysis is normally stored in
traditional databases but this paper introduces an emerging concept of NoSQL database MongoDB which handles real time data like
user reviews and comments in an efficient and effective manner . It also proposes a hybrid architectural model of sentiment analysis
to extract the advantages of its component approaches.

Keywords: sentiment analysis, feature selection, sentiment classification, lexicon approach, MongoDB

I. INTRODUCTION

Sentiment Analysis also known as Opinion mining or Emotion Al refers to the use of natural language processing,
text analysis, computational linguistics and biometrics to systematically identify, extract, quantify and study afftective
states and subjective information from social media, blogs, ratings and reviews. It is an emerging field of research in text
mining.The increase in the use of web and internet drives the need for Sentiment Analysis because users most often
express their opinions or feelings as textual data. It aims to determine the attitude of a speaker, writer or other subject
with respect to some topic or the overall contextual polarity or emotional reaction to a document, interaction or event.
The attitude may be a judgement, evaluation, affective state or intended emotional communication.

Sentiment Analysis is a classification task that detects the sentiment of a text based on its polarity as Positive or
Negative or Neutral, Good or Bad, Subjective or Objective. Based on the level of text selected for analysis Sentiment
Analysis is mainly classified as - Document level, Sentence Level or Aspect Level. Document level classifies the whole
document about a single topic as expressing positive or negative or neutral sentiment. Sentence Level analysis is
performed on each sentence of a document to find whether it is objective or subjective. Aspect level analysis identifies
the individual entities and their aspects in a document and then finds the polarity of each aspect of the entities. A single
entity may have different polarities for different aspects. For example a user review may express a positive opinion on
one aspect of a hotel but a negative opinion of another aspect of the same hotel. So aspect level analysis is used in
applications where a detailed study of the opinions are essential.

Sentiment Analysis is largely performed on text but recent focus is on multimedia content with audio, video and
images. The main sources of data for sentiment analysis are from the Internet like product reviews, ratings, tweets,
debates, stock market information, news articles, youtube comments, amazon, social networking sites and some
benchmark datasets. Sentiment Analysis is used in Business Intelligence, Bias identification of new sources, identifying
appropriate advertisement content, politics, law, sociology, psychology, beauty, fashion, sports, health, traveller’s
experiences with hotels, tourist spots, airlines[1] etc. Sentiment Analysis faces certain challenges in analyzing dynamic
events due to fast paced data, domain dependent classification techniques, use of contents like hashtags, emoticons,
links, sarcasm etc., location oriented analysis, trustworthiness of user or robot reviews etc. [2]

Research Areas on Sentiment Analysis are mainly focused on Feature Selection, Sentiment Classification, Cross-
Domain analysis, Emotion Detection, Resource Development etc. [3][4]. In this paper we discuss on the first three
techniques of sentiment analysis mentioned above. This paper is organized as follows, Section 2 describes about Feature
Selection, section 3 discusses about Sentiment Classification, section 4 explains Cross-Domain Analysis,section 5
discusses on MongoDb database, section 6 reviews the existing literature on sentiment analysis, section 7 presents the
proposed architecture and section 8 presents the conclusion.

I1. FEATURE SELECTION
A. Preprocessing
The preliminary step of Feature Selection is preprocessing of input text. The preprocessing methods used are[5][6]:
- Handling Negations like won't, can’t etc.
Deletion of URL links.
Removing repeated letters in words Ex. Cooool to cool.
Expanding acronyms.
Removing stop words like the, is, at etc.
Removing numbers.
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Upper case to lower case conversion.
B. Features
The features extracted from an input text can be categorized as - Sentiment Features, Punctuation Features, Syntactic
Features, Semantic Features, Unigrams, Pattern-Related Features, Top words etc.[7]
a) Sentiment Features: Features that decide the sentiment polarity of the text like positive or negative words,
emoticons, hashtags etc.
b) Punctuation Features: Features related to the use of punctuation mark like comma, fullstop, semicolon, colon,
exclamation marks, parenthesis, apostrophe, double quotes etc.
¢) Syntactic Features: Features like particles, interjections, pronouns, nouns, adjectives, verbs, adverbs etc.
d) Semantic Features: Features that reveal the meaning of words and the logic behind it like highly sentimental
words, uncertainty words, opinion words or expressions etc.
e) Unigrams: Words that are used to represent the similar meanings, words that are given in a broader or specific
sense etc.
f) Stemming Features: Parts of Speech words that have the same root word.
g) Top Words: Words that appear frequently in the training set.

C. Feature Selection and Weighting Methods
The features selected using feature selection methods are weighted using Feature Presence(FP) or Feature
Frequency(FF) methods. FP method calculates feature value by considering only their presence or absence. FF method
counts the number of features in the input text.

1) Mutual Information (MI) : Mutual Information method selects features that are informative of their classes
and are not unevenly distributed among the sentiment classes. It concentrates on terms that appear less frequently in
the input data. It is given by eqn (1). as

Mi(fc) = ¥ ¥ P(fc) log P(fc) (1)
ceC f P(f)P(c)

where P(f,c) indicates the joint probability distribution function, P(f) and P(c) denotes the marginal probability
distributions of f and ¢, and C is the classes: POSITIVE and NEGATIVE.

2) Information gain(1G):Information gain calculates whether a feature is relevant for sentiment analysis by
analyzing its presence or absence in the text. It is calculated using eqn(2) as
IG(f,c) = -X P(c) log P(c) + X P(f) X P(c|f) log P(c|f) (2)
cC f.f c,C
P(c|f) is the joint probability where class C and feature fis occur together. P(c) denotes the marginal probability.

3) Chi-square (x? ): Chi-square is a measure of the deviation of the observed count of a frequency from the
expected counts[3]. It is measured using eqn(3) as

-YX)2

2 = N(WZ-YX)

(W+Y)(X+Z)(W+X)(Y+Z)

W, X, Y, Z denotes the frequencies, indicates the presence or absence of feature in the sample. W is the count of
samples in which feature f and c occurred together. f is the feature and c is the class. The following table shows what
each symbol W, X, Y, Z indicates

(3)

TABLE: I
2x2 CONTINGENCY TABLE OF FEATURE (F) AND CLASS(C)
c ¢’
f w " X
T Y Z

4) TF-idf(Term Frequency-Inverse Document Frequency) :TF-idf is a weighting scheme that measures a word
relevance in the dataset based on the frequency of appearance of word in the sample. It is calculated using eqn(4) as
TF-idf = t; xlog ( M) 4)
df;

TF-idf; is the weight of a term i,t;; is the frequency of term i in sample j. N is the total number of samples in the corpus. df;
is the number of samples containing term i.

III. SENTIMENT CLASSIFICATION
Sentiment Classification techniques can be broadly classified into Machine Learning Approach, Lexicon

Based Approach and Hybrid Approach.

A. Machine Learning Approach
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This approach makes use of syntactic and/or linguistic features for classification. It consists of a training set and a test
set of data. Based on the training set classification the test data is classified. This approach is classified as:Supervised
Learning, Unsupervised Learning and Semi-supervised Learning. A hybrid of the above learning methods can also be

performed.
1) Supervised Learning : The sample data is classified into known class labels. The commonly used classifiers are
Decision Tree Classifiers, Linear Classifiers, Rule Based Classifiers and Probabilistic Classifiers. Decision Tree

Classifiers builds by continuously splitting the data based on a certain parameter to form a tree structure. The tree has
two components - decision nodes and leaves. The decision nodes denote data split and decision leaves are the decisions
or final outcomes. An example of Decision Tree Algorithm is ID3 - Iterative Dichotomiser. Linear Classifiers classifies
based on the value of alinear combination of the characteristics .It is the fastest and most commonly used type of
classifier. The two popular algorithms in this are Support Vector Machine(SVM) and Neural Network(NN) Algorithms.
SVM determines linear separators in the search space which best separates the different classes. Text data is ideally
suited for SVM classification because of its sparse nature and they tend to correlate to one another and get organized
into linearly separable categories. It is best suited for classifying reviews according to their quality. NN  takes real
vectors as inputs. Words in input text should be represented in the form of real vectors which is a function of the word
frequencies in the document. This is well suited for identifying non-linear patterns where there is no one-to-one
relationship between input and output. It is a model of artificial neurons built across two or three layers. A set of weights
are associated with each neuron to compute a function of its input. Rule Based Classifier models the data space with a
set of rules. Based on the criteria to generate rules the training set constructs all the rules. The two criteria that govern
the rule construction process are support and confidence. Support is the number of instances of the training set which
are relevant to the rule. Confidence is the conditional probability of the rule that is satisfied. Probabilistic Classifier
outputs a probability distribution of input over a set of classes. Popular algorithms in this classifier are Naive Bayes
Classification, Bayesian Network, Maximum Entropy classifer. Naive Bayes Classifier computes posterior probability of a
class based on the word distribution in the document. It makes use of Bayes theorem to predict the probability of a class
and Naive’s assumption that all features are independent. Bayesian Network model is a directed acyclic graph whose
nodes are random variables and edges represent conditional dependencies. This model assumes that all the features are
fully related. This is less frequently used because of its computation complexity. Maximum Entropy Classifier is based on
Principle of Maximum Entropy which selects the model with maximum entropy value from all the models that fits the
current state of knowledge of the training data.

2) Unsupervised Learning:This approach of machine learning also has training set and test set but classifies data
into unknown class labels. This method reveals the structure or relationship between different inputs. Clustering is the
most common method of unsupervised learning which groups the input data into different clusters and puts the new
input into the appropriate cluster. This method is more challenging because same data may be placed in different
clusters depending upon the clustering process. Algorithms that can be used are Expectation Maximization, k- Means
etc.

3) Semi-supervised Learning: In this approach some data is classified with known labels and a part of data is
classified with unknown labels. A majority of the real life applications are representatives of this type of learning. Some
of methods used are Generative models, Discriminative models like Smoothness, Graph/Manifold regularization method
etc. Both Supervised and Unsupervised algorithms can be used.

B. Lexicon Based Approach
This approach is based on the idea that the polarity of a sentence is calculated from the polarity of the words in the text.
This may be Dictionary Based Approach or Corpus Based Approach.

1) Dictionary Based Approach : The word of a text are matched with a lexicon. The lexica is constructed with a few
seed words with positive and negative sentiments. The construction continues by searching synonyms, antonyms, n-
grams from online dictionaries. The process continues until no more words are found. Now the lexica is built completely.
This method fails to give domain or context specific meanings.

2) Corpus Based Approach : This approach finds context specific opinion words. It makes use of seed list of opinion
words to find more words from a large corpus. It also considers connective words AND, OR, BUT, HOWEVER etc to
determine two adjectives are of same or different orientations. Statistical or semantic approach are the two concepts of
this approach. Statistical approach[8] makes use of statistical techniques to find the polarity of words by determining the
frequency of occurrence of words, co-occurrence of words etc. Semantic approach[9] depends on different
principles for computing similarity between words and assign similar sentiment values to semantically close words.
Both semantic and statistical methods can be used in combination as a hybrid method.

IV. CROSS-DOMAIN ANALYSIS

Cross-domain analysis is the process of adapting a classifier which is trained using class labels of one domain
(source domain) to classify the test data of another domain(target domain). For example trained data from a book
review may be used to test the data extracted from a movie review. The trained source domain data can be used alone
or in combination with some trained target domain data to handle test data of the target domain. For example trained
data from one product review can be used to analyse untrained data of another product review. Cross-domain analysis
poses many technical challenges because sentiment analysis is highly domain-specific. Moreover words or phrases that
frequently in one domain might not appear or less frequently appear in another domain. The interpretation of a word in
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one domain might give a different meaning in another domain. A classifier whose performance is excellent in one
domain might be very poor when applied to another domain. The polarity of words might differ from source domain to
target domain. For example the word ‘Cheap’ has positive polarity in the case of a hotel or product but it represents
negative polarity in movie reviews where the user may comment the story line of the movie shows the cheap mentality
of the writer. There are a variety of techniques used for Cross-Domain Analysis- Spectral Feature Alignment(SFA)
Algorithm, Structured Correspondence Learning(SCL) Algorithm, Joint Sentiment Topic Model, Deep Learning, Topic
Modeling, Thesaurus Based Approaches, Case Based Reasoning Approach, Feature Based Approach, Graph Based
Approach, Distance Based Modeling, Domain Similarity and Complexity Approach, Knowledge-Enhanced Meta- Classifier
Model etc.[4].

V. MONGODB

Traditional relational databases were initially used for handling data. But big data deals with an enormous
amount of data with key features as velocity, veracity, volume and variety. Data may be of different formats and often
semi structured or unstructured. These factors challenges the traditional databases and they failed to provide adequate
solutions . This lead to the concept of NoSQL database which is a non-relational databases that eliminates the concepts of
the normal tables, rows, columns etc. NoSQL databases is designed to handle huge amount of data and variety of data
with proper time and cost constraints. Some of the usecase where the NoSQL databases used are social network graphs,
search and retrieval etc. MongoDB, a NoSQL database, is a cross-platform, document oriented, open source database. It
stores data in collections made of individual documents. Documents in this database are in schemaless binary
representation of J[SON format called BSON. It best suits to big data analytics because it proves effective in handling
unstructured data and extracts full cloud computing and storage benefit by providing automatic sharding facility to store
large amount of data in cloud. It also enables location based data analytics and operations, get real time data reporting
and analytics, Capitalize on sensor data and connected devices, Powering content management systems (CMS),
Push out new versions of mobile apps fast, Personalize data to tailor user’s experiences . It also supports the
regular database features like adhoc queries, indexing, aggregation, scaling, replication, load balancing, programming
languages support especially Java etc. MongoDB has official drivers for major programming languages and development
environments. MongoDB is well apt for real time analysis from user reviews, comments, browsing history, youtube
comments, social networking site information etc. To summarise MongoDB is able to meet the data challenges of today
which cannot be accomplished well with relational databases.

V1. REVIEW OF LITERATURE

A. RESOURCE BUILDING

Lorenzo Gatti et al.[10] derived SentiWords lexicon based on the prior polarity computation. The lexica was trained
using Warr data set. The performance of the lexica was tested using classification and regression in SemEval and
TreeBank data sets. The lexica experimentally proved of having high precision and high coverage than manually
annotated sentiment lexicas with a precision accuracy of 0.602. Supervised Learning algorithm SVM is the process of
building the lexica.

B. Sentiment Preprocessing

Wanxiang Che et al. [11] proposed a framework Sent_Comp as a preprocessing tool to compress the sentences used for
Aspect-Based Sentiment Analysis. This tool classifies lexicons in each sentence based on nine rules for Chinese language
and decides ‘delete’ or ‘reserve’ of lexicons and thus compresses sentence making it shorter and easier to parse. Corpora
database is used for evaluating the tool and it proved to be domain independent and effective for Aspect Based Analysis
with a good performance indicator values for precision, recall, F-score etc.

C. Sentiment Analysis

Xiaojiang Lei et al.[12] proposed a Sentiment Based Rating Prediction Method(RPS) for user reviews on products based
on three factors user sentiment similarity, interpersonal sentimental influence and item’s reputation similarity. Corpus
Based Statistical based LDA algorithm. The dataset used is Yelp. This method was experimentally proved to improve
recommendation performances and proves that these three factors make great contribution to rating prediction.
Yoonjung Choi et al.[13] investigated a knowledge based coarse-grained +/- effect Word Sense Disambiguation(WSD)
approach to recognize whether word instances in a corpus are used with + effect, -effect or Null senses. This is done by
constructing a coarse grained sense inventory by grouping senses and developing selectional preferences for sense
group. This disambiguates the sense of a word in different contexts. The LDA algorithm is used which is a Corpus Based
Statistical Approach. The performance was tested in Senseval-3 dataset and experimentally proved to disambiguate
words with an accuracy of 0.83.

Wei Zhao et al.[14] proposed a novel deep learning framework for product review sentiment classification using weak
supervision signals. This paper focussed on developing two deep learning frameworks- WDE-CNN and WDE-LSTM using
Supervised Learning approach. The data for study as Amazon user reviews. WDE-LSTM proved to be capable of
modelling long term dependencies in sentences and WDE-CNN was more efficient.

Rui Xia et al.[15] devised a distantly supervised learning framework for continuous sentimental analysis of social media
sites. This method uses emoticons to label data and extracts four different types of knowledges. The algorithms used are
Naive Bayes, Logistic Regression and PMI-SO in Twitter and the Chinese blog Weibo. The results showed the method was
feasible and efficient for distant learning.
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Mauro Dragoni et al.[16] presented a novel neural word embedding approach to exploit linguistic overlap between
domains and build models for extracting polarity inference for documents of multiple domains. This paper summarises
the whole review as a single distributed vector and identifies domain as a parallel task using a Supervised Learning
approach. The approach is experimentally evaluated using Dranziera dataset and has shown an efficient precision, recall
and f1 indicator.

Wei Wang et al.[17] studied the impact of the text content at various levels like title, blurb, first 100 words, detailed
descriptions of crowdfunding projects using Lexical Based Approach and Supervised Learning algorithms like
Association Rule mining, Conditional Random Field(CRF) and Support Vector Machine(SVM).The result showed that
positive sentiment in the blurb and detailed description plays a vital role in promoting the crowdfunding campaigns.
Ngot Bui et al.[18] analysed the reasons of sentiment polarity change in user discussion threads in a Cancer Survivor
Network. A Probabilistic Kripke Structure representation was used to represent and reason about prime causes of
sentimental change. Support Vector Machine and Logistic Regression Classifiers of Supervised Learning Approach were
used. The choice of classification threshold and classifier used decides the validity of this classification method.

Zhen Hai et al. [19] proposed a Supervised Joint Aspect and Sentiment Modeling Approach to model reviews and ratings,
identify aspect level sentiments and predict overall sentiment of reviews. The dataset for study was taken as user
reviews from Amazon CD and Game Reviews and Hotel Reviews from Trip Advisor. The model predicted sentiments at
higher accuracy value.

Lanshan Zhan et al. [20] proposed a Dynamic Sentiment- Topic(DST) model which detects dynamic topics and also
analyses the shift of public sentiment towards a specific topic by depiction using Probability Graph Model. The dataset
taken for study was Chinese blog Weibo and algorithm Expectation Maximization was used. DST performance better in
terms of perplexity which is the measure of the model’s prediction ability.

Yonggan Li et al. [21] devised multiple algorithms to perform emotion sentence identification and classification, emotion
tendency classification and emotion expression extraction of Weibo Sentiment Analysis. It proposed an unsupervised
topic sentiment mixture algorithm for emotion detection Weibo Blog. The emotion factor extraction accuracy was on an
average 70%.

Si Shi et al.[22] proposed a hierarchical framework for realtime tracking of Chinese Blog using complex event
processing. It converts the microblog text to emotional microblog, classifies it and summarises mood using Online Batch
Window Technique periodically. Naive Bayes and SVM algorithms were used. The average latency per event was stable
at 2000ns which proves the effectivenss of the framework proposed.

Farman Ali et al. [23] developed a ontology based and SVM based information extraction and recommendation system
for social robots to recommend for disabled user queries by considering the items polarity.

Mondher Bouazizi et al. [7] proposed a novel approach of classification of Twitter data into multiple sentiment classes
and developed a tool SENTA for performing the classification. OpenNLP was used for feature extraction and Random
Forest Classifier as used for classification. The performance indicators like accuracy, precision, recall, F-Measure showed
improved results in the classification process.

Rita Georgina Guimaraes et al.[24] suggested age group as the most relevant parameter to sentimentally analyse user
writings in Social Networks. A model based on Deep Learning was proposed for this. The proposed model was
compared with the other popular algorithms like Multilayer Perceptron, Decision Trees, Random Forest, SVM and DCNN
was able to classify better with a F-Measure value of 0.940.

Mondher Bouazizi et al. [25] proposed a pattern- based approach to classify sarcastic and non-sarcastic text of Twitter
data. Feature Extraction was done using OpenNLP and Classification using SVM. The experimental results showed good
performance indicator values.

D. Sentiment Classification

Zhang Yangsen et al. [26] studied a Recurrent Neural Network Sentiment Classification for Chinese MicroBlogs which
helps to learn the deep structure of a sentence in blog reviews.

Yanghui Rao [27] proposed a Multi-labeled sentiment topic model- CSTM for adaptive social emotion classification by
distinguishing context independent background theme and contextual theme of the input data.

Fangzhao Wu et al.[29] proposed a multi-domain sentiment classification approach which collaboratively decomposes
the sentiment classifier into general sentiment knowledge and domain specific sentiment knowledge. It exploits
sentiment relatedness between different domains to handle insufficiently labelled data. It extracts general sentiment
knowledge using global model and specific sentiment using domain specific model. It proposed an Accelerated algorithm
based on FISTA and a paralled algorithm to train dataset. Amazon dataset was taken for study. The parallel algorithm
was effective in training the dataset. This models classification as a convex optimization problem. The time complexity
was found to be less.

E. Cross Domain Analysis

Danushka Bollegala et al.[28] constructs a model for cross-domain sentiment classification. It constructs a cross domain
classifier based on three objective functions that capture distributional properties of pivots of both domains , label
constraints of source domain and geometric properties of unlabeled documents in source and target domains.

Vil. PROPOSED ARCHITECTURE
Based on the analysis performed on the above papers a novel Hybrid model for sentiment analysis is proposed
which combines the benefits of two popularly used approaches - Lexicon Based Approach and Supervised Machine
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Learning Approach. A lexicon based analysis is performed by splitting up the input data into sentences which is further
tokenized and cleaned to form a bag of words. These words are then compared with any standard lexicons like Sentinet
to assign sentiment score. Based on the score assigned the polarity of the word is determined as negative, positive or
neutral. In machine learning approach the various types of features are extracted from the input data. The features
undergo a preprocessing phase of feature reduction, feature selection, assigning weight to features according to its
significance in the input and feature clustering to group related features. The input data is then divided into training data
and test data. The training data undergoes a classification process. Depending on the classifier chosen using a rule or
function a score is assigned to features. The highest score assigned decides the sentiment class to which the feature
belongs. The trained model is used to assign class to the test data. The results of the two approaches are combined to
develop the hybrid model that reveals the overall sentiment of the document and also highlights the polarity of specific
words in different aspects. The dataset of the analysis will be stored in the recently developing MongoDB database. This
database stores data as collections and documents which are non-schema based. This is well suited for storing
unstructured user comments and reviews. This is a NoSQL database so the data retrieval process will be easier and
efficient than the regular databases which uses a strict SQL format for retrieval. The model devised will be implemented
and experimentally evaluated for its performance in the near future.
ARCHITECTURE DIAGRAM FOR THE PROPOSED MODEL
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Vii1. CONCLUSION

The detailed study of literature performed in this paper shows the significance of the various approaches in
various contexts and their performance levels in different experimental environments. This review has also introduced
to the recently emerging NoSQL database concept with reference to MongoDB database. This database is efficient in real
time data analytics of user reviews and comments which are unstructured. The data for the implementation is to be
stored in cross-platform, document oriented, open source MongoDB database. This review has enabled to propose a
hybrid approach of sentimental analysis which utilizes the positive aspects of both Lexicon Based and Machine Learning
Approaches of Sentiment Analysis. From the study, the proposed work uses the most successfully proven OpenNLP for
feature extraction and SVM classifier or Naive Bayes classifier for Machine Learning. Various lexicon based approaches
will be comparatively studied to identify the best method and standard lexicon to achieve higher performance. What
features to be selected and what weightage should be given to it will be analysed and identified in further study. The
illustrated framework is under implementation applying different features and weights for the considered algorithms
for achieving higher performance and accuracy.
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ABSTRACT Now a day'’s use of internet has been increased tremendously. Every day internet users generate 2.5 quintillion

bytes of data from various sources, and thus leads to Big data analytics. Web usage mining is the type of web mining activity that
involves discovering user access pattern from web log data. Web usage mining has three phases such as Data Preprocessing, Data
Discovery and Data Evaluation. In this paper we have mainly focused on Data preprocessing. Data preprocessing is an important
phase of Web usage mining phase, which is required to handle unstructured, heterogeneous and unwanted (noisy) nature of log
data. Preprocessing consists of four phases namely, Data Extraction, Data Cleaning, User identification, Session Identification and
Path completion. Identification of user session circumference and to extract travel path set in path completion processes are most
important in the web mining for predictive prefetchning of user next request based on their navigational behaviour and
recommended overall user interested pages. This paper presents techniques to identify the user sessions and also includes the work
to extract entire travel path set for every users through session times. Learning graph is also constructed based on user maximal
access sequence for predictive prefetching without searching the server page. The result shows the overall user interest pages and
which pages are accessed by more than user, those prediction used to web administrator for improving their performance as well
as economic. The analysis with Vizhamurasu News site server logs shows that the proposed approach provides better results in
terms of time complexity and accuracy for hit rate prediction. The existing preprocessing and prediction algorithms are efficient
but that are not scalable because when we increasing size of log file and also take much more computation time compared to
proposed parallel computing techniques.

Keywords: Web Mining, Preprocessing, Session Identification, Path Completion, Learning Graph and Recommendation

Introduction

Today internet is playing important role in our daily life, because millions of data generated in various ways.
Those amounts of data on WWW are huge therefore it is very critical to store and manage, that leads to big data. It also
produces problem in data accessing [1]. Web site is a group of web pages. Web pages may be text, images audio and
videos. Whenever user accesses any website, log files are generated. Log file have information about each user access.
Data stored in web log files in various formats like NCSAs Common log file format, W3C Extended log file or IIs log file
formats. These log files are different types such as Error logs, Referrer logs and Access logs. Log files are located in
different places like web server, proxy server and client browser. Analysis of these log files helps to extract knowledge
about navigation behaviors of web user, increasing performance of web site, by improving web site design. Web mining
is the applications of data mining techniques to discover data from web documents and services. The internet business
model, which provides efficient way to accessibility of customer with less resources with minimum expenses [2]. So Web
usage mining is to take hold of analyzes behavior patterns of web user. Web users are extracted by access patterns. The
above processes are done by web logs, those loges are noisy and uncertain, so log files are needed to be cleaned.
Preprocessing is an important and complex of the web architecture because which takes 80% of works. It includes the
process of Data Cleaning, User identification, Session Identification and Path completion construction of user
transactions. Data Cleaning is the process of removing irrelevant and duplication records. User Identification is the task
of associating pages with same [P address, User agent and Operating system.  User Identification is defined as a
sequence of actions made by one user for a single navigation. A user made one or more sessions during a period of time.
Path completion task is to identify missing pages and used to fill missing reference pages in a session. We analyzed
various methods of user session Identification and Path completion process. We construct a learning graph based on
user session sequences, which helps to predicting the user access patterns.

The organization of the paper is as follows: In Section III, architecture for preprocessing process is proposed. In section
1V, description of methodologies and an algorithm is proposed for different phases of preprocessing and learning graph
construction. Section V shows the experimental results of proposed algorithm for Viahz Murasu web server logs. The
section VI deals with comparative analysis of existing and proposed methods. Finally, concluded the paper in section VII.

Related Works

In general, user session identification processes are analysed by the most common methods such as timeout,
maximal forward reference and reference length. Shanta H Biradar proposed [3] Maximal forward reference method
based on reference length, time window and content pages for analyzing users sessions and travel path transactions are
also constructed. In [4] proposed an algorithm for every user travel path using referrer information. Nirali Honest, Anti
Patel, Ban kim and Patel [5] proposed path completion technique for University website through navigational behaviour
and discovering patterns of user activities. In [6] proposed a new algorithm for User Session Identification (USIDALG)
for the activities related to the User, and Session Identification based on Access history list. They constructed learning
graph to predictive perfecting user next request without searching the whole web server. Mingming Zhou [7] describes

21 | IJRAR- International Journal of Research and Analytical Reviews Research Paper




[ SPECIAL ISSUE JULY 2018] E ISSN 2348 -1269, PRINT ISSN 2349-5138
http://ijrar.com/ Cosmos Impact Factor 4.236

the preprocessing techniques on e-learning logs for educators who are investigating student online reading behaviour
using sequential pattern analysis. Priyanka Verma et al. Murat Ali Bayir et al. [8] analyzed mobile operators in Turkey
server logs for prediction of user session. They measure the success of next page prediction through comparison of C-
SRA, S-SRA, Navigation oriented and Time oriented methods. The experiments show that C-SRA is better in prediction
among other three methods. Neelima et al. [9] presents algorithm for data cleaning, user identification and session
identification and analyzed the performance in terms of web logs. Vikram Singh Chauhan et al. [10] discussed about the
existing methods for pre-processing and applied navigation and time based techniques for session identification through
parallel computing. They proved least time for completion compared with other methods. Mingming Zhou [11]
describes the preprocessing techniques on e-learning logs for educators who are investigating student online reading
behaviour using sequential pattern analysis. Priyanka Verma et al. [12] analyses the problems in existing techniques of
cleaning and user identification. They also proposed possibility of improving performance of cleaning and user
identification with experiments. The experiment shows that the quality is improved for user identification with the help
of reduced unwanted log size. In paper [13] online reading behaviour are predicted based on events along with time
dimension such as opening a window, closing window and clicking hyperlink. In paper [14] improved K-means
clustering algorithm is used for identifying internet user behavior based on IP address, user-agent and time taken.
Sessions are clustered according to their co-occurrence parameters in paper [15]. Recommender system is one among
the essential applications of Web usage mining. The main objectives of Recommendation system are to present a
structure with the feature of automatic recommendation on the basis of user’s navigation patterns on the web. Paper
[16] proposed product based Recommendation system for both registered and unregistered user, based on burst time
visited. Paper [17] evaluate different websites in order to provide good recommendation by availability of information
using personalized resource genitor extended algorithm. Paper [18] proposed hybrid page ranking model based on user
historic accessed page. Paper [19] proposed weighted K-means clustering for MovieLens data set. Paper [20] focuses on
providing real time dynamic recommendation to all registered and unregistered visitors of websites.

Proposed System
The above survey indicates the following issues in the existing Preprocessing techniques:

The existing methods are only sufficient to static pages for user sessions identification.
User sessions are made by unvisited pages also.

More Computation time for large data set.

More memory space needed.

To generate recommendation pages.

In this work, system is proposed to solve the above issues. The Proposed system is based on Viahz Murasu server side
logs. The server site structure is shown in figure 1.

www.vizhemumsu com

Chome > <> (comory ) Sty oed

Halferly m @ @ @
G~ @@ -'

waad

Holly Waod
Fig: 1 Web site Structure

In general, log file is automatically created and maintained by web server whenever user access the web site with
request for documents (HTML, PHP), images, text and other objects. This contains information about the user click
stream on the website. Web logs are represented in any one of the available formats. In this work, extended common log
format is used to represent the web logs. There are various attributes in web server raw log such as IP address, date and
time of request, authentication details, Referrer URL, URL requested, browsing agent, status code, number of bytes
transferred, access method, operating system and so on. Table 1 shows the sample web server log in extended common
log format.
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5 7:04:30 017 ttp://vithya vizharmirasu com/indee php id=2 3&prvhase=/indax php Mozilla'5 0 (Windows NT 6.1; ov:34.0) Gecka20100101
@;mggl. :43- 52'- 134124 GET, 1502298290

Table 1: Sample log entry from Vizhamurasu web server
Data preprocessing is an important phase, it can be done by the processes such as Data Extraction, Data Cleaning, User
Identification, Session Identification and Path Completion. In data extraction phase, log files are gathered from various
web servers based on time duration for analysis. In data cleaning process only needed entries are extracted from raw
server logs. User Identification phase is used to identify unique user through IP Address, browsing agent, operating
system, and query string. Session identification annex set of request crated by unique user during his/her sessions. In
path completion phase, missing user requests that are not logged into a log file (cached in client / proxy server side) are
identified and complete navigation path for all these sessions are framed. The proposed architecture for preprocessing
the server side web logs is depicted in fig. 1.
_
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% Raw server side logs
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Fig: 2 Preprocessing model for web data i

Proposed Preprocessing Methodologies

The raw vizhamurasu news website server logs are experimented in this stage. The web usage mining data are
usually taken from three parts: server level, client level, and proxy level. Among them, the server level is the most
convenient to predict user browsing behaviour in web usage mining. In general, the data preprocessing task involves
data extraction, data cleaning, user identification, session identification and path completion.

Phase: I Data Extraction and Fusion Algorithm:

Data Extraction includes the merging of log files because the data size is too big, access data stored in different
server those logs are collected from different sources. In this work, we have collected access log data in a variety of log
files named as access _logl, access_log2....access log N from different Web servers. After that data are extracted
according to specified time interval. In this work, six months logs from 16-05-2017to 16-12-2017 are gathered.

Input: merged log fils, start o end o
Qutput: reduced sortad log fils and within tims interval
Begin
Current tima= Date and time
for everv entrv in log fil= do
Fzad wab log W= {wy, wa...., % }; of 0 instancas
If {Given current o »= start o) and (Given current o == and =) then
Sort file according to its dats and tima
Stored in new tabla
End if
End

Phase 2: Data Cleaning Algorithm

Data cleaning is the second step in our proposed methodology to remove all unwanted data. This method is used
in data mining analysis more efficiently. The cleaned data include removal of unsuccessful requests, request with
irrelevant HTTP methods like 404, 300, etc., removal of multimedia records such as video, graphics , image etc thus file
extension is .js, .mp3, .jpeg etc. Robot or spider and uninterested session from log file are removed.
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Impwmt: Storsd newr tabla
Owutput: Fafine Log fila
Beagin
class
Faad fislds {status codas) do
For svery in log fils _tabls
If Miathod = [(GET or POST] and then s=t all fi=lds
Else
Fila_axt el jpee.pnejpetif mp3 css_js swiico cei] and
Eobot_sxt € [robot.txt] then
Eeamovwa this sntry from log fila
End if
End

Phase 3: User Identification Algorithm

Cleaned log files are further processed for user identification process. The aim of this process is to recognizing every
user's access characteristics. Different users are identified by different IP addresses. User Identification based on IP
address provides poor result because different users use same IP address, and same IP address can be used by different

Browsers. So some more entries such as user query string, Url, operating system, number of time accessed particular url
is also considered for user identification.

Input: Fefine log table
Output: identification ofuser
Begin
Mapper class
Fead fieldsin dataset
For each entryinlogtable do
If current IP, O3S, Browsing Agent. user Cuery string are notin ListofTF
then addthe cinrent IPin ListofIF  then mark whole record as a newuser and assisn newuser ID

Else assignthe gld userlD

Endif
End

Phase 4: Session Identification Algorithm

A sequence of pages seen by a user during one visit is called session. Session is called as grouping the different
actions of a single user in the web log files. When a new user starts page browsing, a new session is created. In user
session identification methods, the most of the researchers are used Timeout, Reference Length and Maximal Forward
Reference methods. Many researchers assume 30 minutes time duration between two pages requests. If predefines time
exceeded then new session is started mechanically. In Reference Length method the amount of time a user spends on a
page is based on whether the page is an auxiliary or content page. In Maximal Forward Reference, each session is the set
of page sequences from the first page to final page before a backward reference is made.

o o o
Input: user identified tabla

Duiput: identification of user sessions
Bzgin

Manper class
Faad fizlds in data sat

For sach antry in log tabls do

If current session tima =30, raferyg]. Date, Time and query stingMNaxtrequast pags are not in ListofsassignlD assien new sessionllD) for that log
entry then mark whole racord as a new session and assign new sgssionlD)

Increment szssionlD) i
Elsa

Assien the old sgssioniD
End if
Eaducer class
Count the go,pf session made by singls user
Count go.of user ars mads sams sassions

End

& = o
Phase 5: Path completion Algorithm

In Path completion Phase, missing user requests that are not logged into a log file due to proxy / client side

caching or use of back button to retrieve a page etc, are analyzed and complete user navigation path is framed for each
and every session.
We have analyzed and complete user navigation path is framed for each and every session. The aim of path completion
task is to provide better result of data preprocessing and improve mined pattern’s quality. In this work missing pages
are included in the user access path, duplicate pages are removed in successive access session and name of the pages are
mapped with page number. Consider a path sequence P={p1,p2...pn}, here n is the last page in a single session travel set.
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Input: User Sassion identified table
Output: The complate traval sat session fila
Bagin
hiapper Class
F=ad fislds in data set
For sach antry in log table do
Fead user session USID, USID= {UU1, U2 Un) whers n is the total number of sessions.
Take the first [Jr] from ths user sassion of accessad pages pi= {pl. p2, ... .D0}
MMaximum number of traversed page in a single session.
Caleulste the langth of page
If current path= link dstails, stora the usernams, pags number, pags nama
Find the previous and next pagz number and pags name of links if the path
Than
FReplace the actual name of the path
Elsa
Don't add in the path
End if
Fapeat the above steps for all sessions.
End
To maks 2 complets user navigation path is framed for 2ach and avery individual yser s2ssion.

Experimental Results

We have collected one lakh access logs from Vizhamurasu Web server. In the first step, log files are merged into
a single log file. We have used Regular expression (Rex) for log field extraction. All implementations are done on
UBUNTU 12.04, 64 bit operating system with 8GB Ram and Intel core 13 processor. The table 2 depicts sample raw web

server logs.

b p
106.66.169.22 1 52p 3:45:39 201 7 hitp:/vithva. vizharmurasu com’category php, id=6 &prevpags=/catagorv.php Mozilla'5 0 (Linwx; Android 3.0.2; vive
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Table: 2 Raw sample logs from vizhamurasu web server

These logs contain unwanted details like multimedia and robotic files. After the completion of data cleaning process, the

cleaned web server log file is prepared to load into Hbase server. The cleaned logs are shown in fig. 3
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Fig: 3 Cleaned log file

Then individual user is identified based on the IP Address, Browsing Agent, OS, Date, time and User query string. The

results are depicted in fig. 4
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Fig : 4 User Identification
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The each user sessions are identified based on date, query sting, url, content and the time spent on each page. The fig. 5
shows the number of sessions for each user.

Fig; 5 Session Identification

The user sessions are identified based on their spending time in particular page, date and time.

than 30 seconds, it’s considered next session for the same user shown in fig.6 as an example.
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Fig; 6 User Session for all IP Address

The table 3 shows the result path of one user session before path completion.for access

IP Address Date Time Access Content/URL/ Query String Referrer page
number
106.77.172.107 | 08/10/2018 9:14 http://vithya.vizhamurasu.com/economics.php | 4
08/10/2018 9:44 http://vithya.vizhamurasu.com/category.php| | 2
23/09/2017 10:20 http://vithya.vizhamurasu.com/bank.php| 6
23/09/2017 10:27 http://vithya.vizhamurasu.com/realestate.php | 8

Table: 3 Access path of one user session
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Table 4 shows the result of the complete access path of corresponding user session. Our proposed path completion
algorithm, appends the missing path using referrer number available in the web access log to each user session to

enerate complete path.

User’s access path 106.77.172.107
Page sequence 4-2-6-8
Combination 2-3-4,1-2,1-2-3-4-6, 4-6-8
Path completion 2-3-4-6-8

Table: 4 Complete Access Path of User Sessions

In fig.7 shows the result of user complete access for every user sessions.
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Fig: 7 Complete Access Path of User Sessions

Recommendation System

The aim of transaction identification is to identify user access frequency for predictive prefetching of user next request.
Here two types of transactions are considered, i.e, travel path and content path .The figure 8 shows the number of times
the particular path is accessed by a user. The learning graph is constructed from these accessed sequences and shown in
figure 9 and figure 10. Figure 9 shows the learning graph for IP address 117.222.157.35 and the overall recommended
learning graph is shown in figure 10. This learning graph is used for predicting the user next request, while the user is

with the current pa

€.
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Fig: 9 learning for IP address 117.222.157.35
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Fig: 10 learning graph for overall recommended Access pages

Comparative study

For assessing the performance of proposed method, two metrics are considered. One is time and another is hit
rate accuracy. The proposed methods shows better performance because of the parallel computing techniques used and
Hbase for storing unimaginable data set over MYSQL by existing methods. The analysis of comparison of overall
execution time taken by existing Preprocessing algorithms and our proposed algorithm is depicted in figure 11.
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Fig:11 Comparison of execution time for overall Preprocessing phases

The figure 12 depicts the analysis of prediction accuracy comparison between our proposed algorithm and existing
methods.
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Fig: 12 Comparison of Prediction Accuracy level between Existing and proposed algorithms
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In figure 13 depicts the performance metrics analysis of prediction accuracy comparison between our Proposed and
existing algorithms.
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Conclusion

Web site is considered the most important tool for advertisement in web areas. One can identify user navigation
behavior by the log records which is stored whenever user access the website. Log file includes heterogeneous,
unstructured and large amount of data. It is necessary to perform Preprocessing before applying mining algorithm. The
main goal of the Preprocessing is to cleaning and extraction of only needed data. We have proposed algorithm for Data
Extraction, Data Cleaning, User identification and Session identification and path completion. Construction of learning
graph is used to predict the user most interested pages. The existing methods deal with the static pages for user sessions
identification and unvisited pages also predicted. In existing methods used only time metrics for prediction of user
interesting pages it's not predict with high accuracy. In proposed method used more accuracy metrics such as time,
navigation pattern, page weight and frequency of access. So high accuracy is achieved compared with existing methods.
We proved that existing algorithms are not scalable because when we increasing size of log file and also take much more
computation time compared to proposed parallel computing techniques and also get good accuracy level of prediction to
user next requested pages.
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ABSTRACT E-learning is one of the distance learning methods via World Wide Web (WWW). The learner and instructor

interact via learning content through the web. There are many of search techniques available today but retrieving meaningful
information is difficult. However to retrieve accuracy and meaningful information intelligently, semantic web technologies are
playing a major role. Also, semantically implemented e-learning system with Recommendations will effectively suggest and guide the
learner for choosing the course as their need. After the preprocessing and filtering methods, list of recommendations are generated
by using recommendation engine. In this work, a survey and different approaches of recommendation system for semantic web-based
model in E-learning system is discussed. Collaborative Recommender System (CRS) for E-learning with the heuristic information
retrieval technique is introduced to choose the right course for the right time. Based on different metrics CR System works with
different indexing methods and clustering process to semantically group and retrieve the related materials of the course effectively.
An experimental evaluation showed that the recommendation accuracy of the proposed system(CRS) was much higher than that of
the other (non-CF) method in all four evaluation criteria (recall, precision, and half-life utility).

Keywords - Domain Ontology, E-learning, Recommendation, Semantic Web, OWL, RDF

I.  INTRODUCTION

Information Retrieval with semantic approach [31], [32] is the main issue nowadays. E-learning is a new-type
education form characterized mainly of online interactive learning by taking the learners as the subject and utilization of
the network technology, multimedia technology and other modern information technical means [37], [38]. E-learning
provides abundant learning resources for students, who can receive the education as they need conveniently
overcoming the limitations of time and space, presenting great flexibility and convenience. E-Learning recommendation
system helps learners to make choices without sufficient personal experience of the alternatives [59].Collaborative
Recommendation is suitable for learners in E-learning forum based on its performance metrics[65].

The basic architecture for e-learning process is shown in fig. 1. In this architecture, the academia interacts
directly with the E-Learning main page. The Tutor manages the curriculum with E-Learning. Ontology construction is
made for courses in E-learning. Adaptivity and assessments are updated through indexing. Knowledge base is in the
repository and the ontology editor is used for the ontology construction for the elearning courses. Personalization is
done for the elearning courses based on ontology creation. The main phases of elearning system is given below,

[ Assessments E-Learning Curriculum Design
(.
1
[ Adaptivity ] Ontology Recommendatio ]
Construction -

N

Fig.1 Basic E{[.earning Archif ecture

[ Repositories ] [ Searching ]

II. SURVEY OF SEMANTIC E-LEARNING

Ontology Based Text Mining (OBTM) method is used to cluster the data according to their similarities. This method
is efficient and effective for clustering the courses [1], [2]. Information Retrieval [3] with OBTM method not only used for
text documents, it is also used to extract the posts on Social Networking Websites (SNW) [4]. In Social Network Analysis,
OBTM method is used to analyze the unstructured data. In SNW, E-Learning [5] is the emerging technology nowadays.
The importance of clustering process in E-Learning system is discussed in [6]. Text mining goal is to derive high quality
information from text. The Weighted Text Graph based Text Mining Ontology make the effective Statistical Report in
Text [7]. The preprocessing steps such as stop word removal, stemming, TF-IDF, clustering are discussed in [9], [20]. In
order to save both space and time, the stop words are dropped at indexing time and then ignored at search time.
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Stemming reduces the dictionary size, that is, the number of distinct terms needed for representing a set of documents
[10], [21]. From the preprocessed text data the term-frequency was identified. But for the concept weight based
calculation the k-Means clustering algorithms is used to comparing with other. Concept Based indexing technique with
dynamic weight is used to effectively identify the document [11].

There are many ontology extraction tools available, for example TETDM [16] provide the Text Mining Skills for
the Beginners. Text-To-Onto and On-To-Gen tools, which are fulfill the functional specifications. The Text-to-onto miner
uses OWL as the container to hold the relationships [9]. Querying Text Based Documents in Ontology Repositories is an
important task. The process of Clean, populate, enrich a knowledge base repository exploited to answer a complex
queries [10].

The Ontology Based Information Extraction (OBIE) is the application of automatic text grading system to
identify the correct and incorrect statements [11], [12]. The OBIE retrieved the data in relational databases using query
process [22]. The variability of correct and incorrect statements can be reduced through the use of a hybrid
configuration. Selection of research projects is an important research topic in research and development (R&D) project
management [13]. Ontology Based Information Retrieval(OBIR) is capable of handling the numerous variations in same
identity[17], and the keyword matching domain ontology are discussed in [18], [19]. The common Indexing includes
Term frequency (TF) and Inverse document frequency (IDF). TF means repeated words are strongly related to content;
IDF means uncommon term, which is more important in the documents. Indexing of the fetched web contents using RDF,
OWL languages for effective information retrieval is the key issue of research nowadays. In deploying full text indexation
technique for web contents, it is better to index the pages using ontology. Ontology based indexing will have small size
[14].

In the OBTM method, ranking the results is also analyzed [23]. There are many ranking algorithms available.
First, querying and keyword matching and the page-rank method is implemented [27]-[29]. After analyzing the basic
concepts of OBTM the E-Learning with Semantic concepts are discussed. E-Learning architecture provides semantic-
based services to students and tutors, in particular ways to browse and obtain information through web services.

Ontology is commonly encoded [8], [18] using Web Ontology Language (OWL) and Resource Description Format
(RDF) with ontology Editor. There are more than 50 kinds of ontology editor, such as Protégé [88], Ontolingua, Apollo,
Onto Studio, Swoop and Top Braid Composer. Among all Protégé is the free, open source ontology editor based on
relationship, data properties, concepts and annotation property. Word Net [30] is a lexical database [31] for the
common English dictionary. It is used to improve the quality of clustering. Word Net covers polysemy and synonymy for
text representation. Word Net semantic similarity measured the word sense disambiguation.

Table 1, Table 2, and Table 3 shows the survey of few existing clustering algorithms, Indexing algorithms and
Recommendation approaches.

TABLE 1
ANALYSIS OF CLUSTERING ALGORITHMS
Clustering Algorithms Merits Demerits
K-Means|8] High cluster Speed Non-hierarchical
Self Organized Map[9] Large, complex data sets Always  requires  nearby
similar points
H-Agglomerative [23] Easy to implement, quality | Difficult to identify the
of clusters number of clusters
Particle Swarm Optimization[84] | Low computational cost Too slow while clustering
TABLE 2
ANALYSIS OF INDEXING ALGORITHMS
Indexing Strategy Description Limitations
Triple store[38] (S,P,0) stored in Triples form Slow execution, requires
many self joins
Vertical Partitioning[50] Different table for all triples Stored the data in different
table
Property Table[16] Data is stored in relational table | Unable to handle multi
valued attributes

The paper is organized as follows. Section 3 deals with the proposed methodology for E-learning process. In
section 4 performances of our proposed methodology is analyzed. Finally, concluded the paper in section 5.

IL PROPOSED METHODOLOGY
The main aim of this work is learning the courses systematically with the help of indexing and recommendation
techniques. The resultant Collaborative Recommender System (CRS) is shown in fig. 2.
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Fig.1 CRS System

The phases involved in our Semantic based educational system PCRS is:

process.

0 Preprocessing
0 Clustering
0 Indexing
0 Recommendation
0 Collaborative Recommendation(CR)
0 Content Based Recommendation(CBR)
0 Demographic Recommendation(DR)
0 Utility Based Recommendation(UBR)
0 knowledge Based Recommendation(KBR)
0 Ontology creation
0 Ontology Tools
0 Word net Ontology

A. Preprocessing
In this phase, the different document preprocessing methods are analyzed and applied for e-Learning

1) Format conversion: The documents are converted from the original to the desired one (like doc, img,
pdf and so on).

2) Stop word Removal: In this phase, we remove the terms which are not useful for our content (i.e,, is,
by, under, that, etc.). Figure 3 shows the sample stop word removal process.

3) Stemming: We reduce the prefix and suffix terms of the word (i.e., running->run). Figure 4 shows the
sample stemming process.

4) White Space Removal: We reduce the white spaces to save our memory storage.

5) Part-of-Speech tagging (POST): The terms of the document compared with the dictionaries (i.e,
names, verbs, adjectives, etc.,)

6) User Intervention: After all the preprocessing, the human intervention can be useful to improve the
processing steps.

B. (Clustering

After preprocessing process, the courses are clustered using K_Means Algorithm.

C. Indexing

Indexing parses and stores data to facilitate fast and accurate information retrieval. Tf - Idf can use a term-

document matrix which describes the occurrences of terms in documents; it is a sparse matrix whose rows

correspond to terms and whose columns correspond to documents. A typical example of the weighting of the
elements of the matrix is tf-idf (term frequency-inverse document frequency): the weight of an element of the
matrix is proportional to the number of times the terms appear in each document, where rare terms are up
weighted to reflect their relative importance.
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D. Recommendation
This section mainly focused on different Recommendation methods such as Collaborative, Content based,
Demographic, Utility based and knowledge based algorithms and finally proposed which one is best.

1) Collaborative Recommendation

The weight given to a Learning Object(LO) is determined by the correlation between that LO and the
LO for whom to make a prediction. As a measure of correlation the Pearson correlation coefficient can be used.
In this example a positive rating has the value 1 while a negative rating has the value -1, but in other cases a

¥,

rating could also be a continuous number. The ratings of LO X and Y of the item k are written as I" and ",
while X and ¥ are the mean values of their ratings. The correlation between X and Y is then given by:
2. —X)T, -¥)
rX.¥)=——%

J?{X' XTI

In this formula k is an element of all the items that both X and Y have rated.

2) Content based Recommendation

The content-based filtering systems are mostly used with the text documents. A standard approach for
term parsing selects single words from documents. The vector space model and latent semantic indexing are
two methods that use these terms to represent documents as vectors in a multi dimensional space.

3) Demographic Recommendation

A demographic recommender provides recommendations based on a demographic profile of the user.
Recommended products can be produced for different demographic niches, by combining the ratings of users in
those niches.

4) Utility based Recommendation

Utility-based recommender systems provide recommendations based on the computation of the utility
of each item for the user. Some utility-elicitation methods have been developed on the basis of multi-attribute
utility theory (MAUT) to represent a decision maker’s complete preference

5) Knowledge based Recommendation

Knowledge-based recommender systems (knowledge based recommenders) [12l are a specific type
of recommender system that are based on explicit knowledge about the item assortment, user preferences,
and recommendation criteria (i.e., which item should be recommended in which context)

E. Ontology creation
Ontology is created with the use of Word Net English dictionary. Ontology is created with the concept

like” is-a”, "part-of”, “sub-of” relations. It shows the relationship between the concepts that are holynym,
hypernym, hyponym, synonym, etc. Ontology creation with different methods are focused in this paper[90].

IIL EXPERIMENTAL RESULTS
The experimental results of preprocessing, clustering, indexing and ontology creation processes are
shown in the following figures:
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Fig. 1 Stopword Removal
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Fig. 3 Ontology Creation

Iv. COMPARATIVE ANALYSIS
In this section, the performances of our system CR is compared with other Recommendations systems.

A. Dataset

For an experimental dataset, we extracted classes from RDF and OWL class library of J2SE (Java 2 Platform
Standard Edition) Software Development Kit with the use of Protégé. We selected 150 commonly used learning
object as programs P={p1, p2, .., pm,} and 120 classes as library class files L={11, 12, ..., In}, which is a subset of P. The
number of library class files n is smaller than that of programs m because we excluded 40 library class files (from L)
that were not used by any program in P, Consequently, we made 150x120 size dataset from them.

Based on 150 commonly used learning objects the recommendation algorithms are classified under accuracy,
instance used, user based, material based, link analysis with the rank 1 to 10.

Algorithms CR CBR DR UBR KBR
Accuracy 1 2 2 4 5
Instance Based 2 4 6 4 7
User Based 2 1 4 6 3
Material Based 2 3 4 5 6
Link analysis 1 1 3 4 5

Table.1 Ranking for Recommendation Algorithms

B. Precision of each method
Based on rank the precision value of different recommendations is analyzed for learning objects.
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Fig. 1 Precision of each method

C. Half-life utility of each method

The half-life utility metric attempts to evaluate the utility of a recommendation list to a user. It is based
on the assumption that the likelihood that a user examines a recommended object decays exponentially with the
object's ranking. There is a 50% chance that the user will eventually examine it. This utility can be further
normalized by the maximum utility (which is achieved when the user's all known ratings appear at the top of
the recommendation list).

45
40
z el
=2 A A e
£ 20 + —#-CBR
s 5 | DR
I 10 -
5 =>—UBR
0 “—=KBR
1 2 3 4
No.Of Learning Objects
Fig.2 Half Life Utility
D. Recall of each method
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Fig.4 Recall of each method
E. The relation between recall and precision
Precision and recall are the most popular metrics based on this. For a target user i, precision and recall

of recommendation, Pi(L) and Ri(L), are defined as
Pi(L) =di(L)/ L, Ri(L) = di(L) /Di
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Where di(L) indicates the number of relevant objects (objects collected by i that are present in the
probe set) in the top-L places of the recommendation list, and Di is the total number of i’s relevant objects.
Averaging the individual precision and recall over all users with at least one relevant object, we obtain the mean
precision and recall, P(L) and R(L), respectively
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Fig.5 Comparison of Precision and Recall

V. CONCLUSIONS AND FUTURE WORK

Research works in the field of E-Learning is represented by a broad spectrum of applications, ranged
from virtual classrooms to remote courses or distance learning. Web-based courses offer obvious advantages
for learners by making access to educational resource very fast, just-in-time and relevance, at any time or place.
In this paper, based on our previous work, we present the Semantic Web-Based model for our e-learning
system. In addition we present an approach for developing a Semantic Web-based e-learning system, which
focus on the RDF data model and OWL ontology language. Compared with other Recommendation systems, CRS
gives the better performance based on the Precision and Recall. In future, Recommendation process in CRS is to
be incorporated.

REFERENCES

1. Jian Ma, Wei Xu, Yong-Hong Sun, Efraim Turban, Shouyang Wang, and Ou Liu An, “Ontology-Based Text-Mining Method to
Cluster Proposals for Research Project Selection” IEEE Transactions On Systems, Man, And Cybernetics - Part A:Systems And
Humans, Vol.42, No.3, May 2012.

2. Gong Guangming, Jiang Yanhui, Wang Wei, Zhou Shuangwen, "A Clustering Algorithm Based on the Text Feature Matrix of
Domain-Ontology”, Third International Conference on Intelligent System Design and Engineering Applications,2013.

3. Aarti Singh, Anu Sharma, “A Framework for Semantics and Agent Based Personalized Information Retrieval in Agriculture”
978-9-3805-4416-8,2015

4. K. M. Sam, C. R. Chatwin,” Ontology-Based Text-Mining Model For Social Network Analysis” 978-1-4673-0110-7/12/$31.00
©2012 IEEE

5. Osmar R.ZaianeJun Luo,”Towards Evaluating Learner’'s Behaviour in a Web-Based Distance Learning
Environment”,IEEE,ISBN:0-7695-1013-2,2001.

6. Hamid Mousavi, Deirdre Kerr, Markus Iseli, Carlo Zaniolo,” Mining Semantic Structures from Syntactic Structures in Free
Text Documents”, IEEE International Conference on Semantic Computing, 2014.

7. Deepak Agnihotri, Kesari Verma, Priyanka Tripati, "Pattern and Cluster Mining on Text Data”,2014 Fourth International
Conference on Communication Systems and Network Technologies.

8. S.Suguna, B.Gomathi, "Comparison between Clustering Algorithms Based On Ontology Based Text Mining Techniques”,
International Journal of Advanced Research in Computer Science.

9. S.Logeswari, Dr.K.Premalatha, "Biomedical Document Clustering Using Ontology based Concept Weight” 2013 International
Conference on Computer Communication and Informatics (/CCCI -2013), Jan. 04 -06, 2013, Coimbatore, INDIA

10. T.Preethi, Mrs.R.Lakshmi, ”"An Implementation of Clustering Project Proposals on Ontology based Text Mining Approach”

11. Vicky Min-How Lim, Tong-Ming Lim, Wong Siew Fan, "Text-to-Onto Miner: A Concept Driven and Interval Controlled
Ontology Builder” 2013 10th International Conference on Information Technology: New Generations

12. Alda Canito, Paulo Maio and Nuno Silva,”An Approach for Populating and Enriching Ontology-based Repositories” 2013 24th
International Workshop on Database and Expert Systems Applications

13. Jie Tao, Amit V. Deokar, Omar F. El-Gayar, "An Ontology-based Information Extraction (OBIE) Framework for Analyzing
Initial Public Offering (IPO) Prospectus”

14. Fernando Gutierrez, Dejing Dou, Adam Martini, Stephen Fickas and Hui Zong, "Hybrid Ontology-based Information
Extraction for Automated Text Grading” 2013 12th International Conference on Machine Learning and Applications

15. Devendra Singh Rathore Dr. R.C.Jain Babita Ujjainiya, ” A Text Mining Method for Research Project Selection using KNN”,
978-1-4673-6126-2/13/$31.00_c 2013 IEEE

16. Vandana Dhingra, Komal Kumar Bhatia, "SemIndex : Efficient Indexing mechanism for Ontologies”,978-1-4799-5173-
4/14/$31.00©2014 IEEE

17. G. Arumugam, S. Suguna ,”Optimal Algorithms for Generation of User Session Sequences Using Server Side Web User

Logs”,Published in IEEE Explorer - June 2009. Pages: 1-6, ISBN: 978-2-9532-4431-1 (Paris Conference).

37

| IJRAR- International Journal of Research and Analytical Reviews Research Paper




[ SPECIAL ISSUE JULY 2018] E ISSN 2348 -1269, PRINT ISSN 2349-5138
http://ijrar.com/ Cosmos Impact Factor 4.236

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

Rina Nakagochi, Kayo kawamoto,Wataru sunayama, "Acquissition of Text-Mining Skills for Beginners Using TETDM”,2013
IEEE 13th International Conference on Data Mining Workshops.

Yujie Yang, Yunpeng Cai, Wenshu Luo,Zhifeng Li, Zhenghui Ma, Xioolu Yu and Halibo Yu, "An Ontology- based Approach for
Text Mining of Stroke Electronic Medical records”,2013 IEEE International Conference on Bioinformatics and Biomedicine.
HAO-DI LI,QING-CAI CHEN,XIAO-LONG WANG,”A COMBINED MEASURE FOR TEXT SEMANTIC SIMILARITY”, Proceedings of
the 2013 International Conference on Machine Learning and Cybernetics,Tianjin,14-17 July,2013

Feng Hu,Yu-feng Zhang, "Text Mining Based on Domain Ontology”,2010 International on E-Business and E-Government

Ning Zhong, Yuefeng Li, and Sheng-Tang Wu,” Effective Pattern Discovery for Text Mining” IEEE Transactions On Knowledge
And Data Engineering, Vol. 24, No. 1, January 2012.

Yao-Tang Yu,Chien-Chang Hsu,”A Structured Ontology Construction By Using Data Clustering And Pattern Tree Mining”,
Proceeings of the 2011 International Conference on Machine Learning and cybernetics.

Luis Tari, Jo" rg Hakenberg, Yi Chen, Tran Cao Son, Graciela Gonzalez, and Chitta Baral , “Incremental Information Extraction
Using Relational Databases” IEEE Transactions On Knowledge And Data Engineering, Vol. 24, No. 1, January 2012.

Chunchen Liu, Jiangiang Li,” Semantic-based Composite Document Ranking”, 2012 IEEE Sixth International Conference on
Semantic Computing.

Qi Yul,Cao Jiang2,Wang Jianxin2,” Automatic Evaluation of Domain-Specific Ontology Based on Ontology Co-relation
Network”, 2013 Fifth Conference on Measuring Technology and Mechatronics Automation

Poonam Chahal, Manjeet Singh, Suresh Kumar,” Ranking of Web Documents using Semantic Similarity” 2013 International
Conference on Information Systems and Computer Networks .

Wenhu Tangl, Long Yan2, Zhen Yang2, Qinghua Henry Wu1l,2,” Improved document ranking in ontology-based document
search engine using evidential reasoning”, Published in IET Software Received on 1st February 2013,Revised on 10th April
2013,Accepted on 24th April 2013 doi: 10.1049/iet-sen.2013.0015

Jinwoo Kim, Dennis MeLeod, “A 3-Tuple Information Retrieval Query Interface with Ontology based Ranking”, IEEE IRI1 2012
Liu Xinhua, Zhang Xutang, Li zhongkai, “A Domain Ontology-based Information Retrieval Approach for Technique
Preparation”, Elsevier, International Conference on Solid State Devices and Materials Science,2012.

Tingting Wei, Yonghe Lu, Huiyou Chang, Qiang Zhou, "A Semantic Approach for Text Clustering using Wordnet and Lexical
Chains”, Expert Systems with Applications 42,pp.2264-2275,2015.

Tugba Ozacar, "A tool for producing structured interoperable data from product features on the web”, Elsevier, Information
Systems,Vol.56,pp:36-54,2016.

Miriam Fernandez, Ziqi Zhang, Vanessa Lopez, Victoria Uren, Enrico Motta, “Ontology Augmentation: Combining Semantic
web and Text Resources” ACM 978-1-4503-0396-5,2010

Andrea Zielinski, Jurgen Bock, “A Case Study on the Use of Semantic Web Technologies for Learner Guidance”, ACM 978-1-
4503-3473-0,2015.

W.Yan, C.Zanni-Merk, D.Cavallucci, P.collet, “An ontology-based approach for inventive problem solving”, Elsevier,
Engineering Applications of Artificial Intelligence,Vol.27,pp:175-190,2014

Li Yaxiong, Zhang Jiangiang, Dan Hu, “Text Clustering Based on Domain Ontology and Latent Semantic Analysis”, IEEE,
International Conference on Asian Language Processing,2010.

David Monk, "Using Data Mining for e-Learning Decision Making”, The Electronic Journal of e-Learning ,Volume 3 Issue 1,pp
41-54,ISSN:1479-4403,2005.

P.Sheba Alice ,A.M.Abirami, A.Askarunisha, "A Semantic Based Approach to Organize eLearning through Efficient
Information Retrieval for Interview Preparation”,ICRTIT,IEEE,ISBN:978-1-4673-1601-9,2012.

Santi Caballe, David Britch, Leonard Barcalli, Fatos Xhafa, "A Methodological to Provide Effective Web-based Training by
using Collaborative Learning and Social Networks”, Eighth International Conference on Complex, Intelligent and Software
Intensive Systems,IEEE,ISBN:978-1-4799-4325,2014.

Reema Sikka, Amita Dhankhar, Chaavi Rana, "A Survey Paper on E-Learning Recommender System”, International Journal of
Computer Applications, Volume 47-No.9,June 2012.

Daniela Resende Silva, Marina Teresa Pires Vieira, "Using Data Warehouse and Data Resources for ongoing Assessment of
Distance Learning” , IEEE,0-473-08801-0,2002

Leticia dos santos Machado, Karin Becker, “Distance Education: a Web Usage Mining Case Study for the Evaluation of
Learning Sites” Proceedings of the 3 rd IEEE International Conference on Advanced Learning Technologies,0-7695-1967-
9,2003.

Divna krpan, Slavomir Stankov, "Educational Data Mining for Grouping Students in E-learning System”, Proceedings of the
ITI 34th Int. Conf. on Information Technology Interfaces, doi:10.2498 June 25-28,2012

Sana HAMDI, Alda LOPES GANCARSKI, Amel BOUZEGHOUB, Sadok BEN YAHIA, “Enriching Ontologies from Folksonomies for
eLearning: DBpedia case”, 12th [EEE International Conference on Advanced Learning Technologies, DOI 10.1109,2012.

Isabel Guitart, Joaquim More, Jordi Duran, Jordi Conesa, David Baneres, David Ganan, A Semi-automatic system to detect
relevant learning content for each subject”,International conference on Intelligent Networking and Collaborative system”,
IEEE ,iSBN:978-1-4673-7695-2,2015.

Charles Tijus, Francois Jouen, Sebastien Poitrenaud, Anna Scius-Bertland, Pierre Collet, Michelle Molina, Paul Bourgine,
"Know-How modeling for e-Learning”, IEEE RIVF International Conference on Computing & Communication Technologies -
Research, Innovation, and for the Future, 978-1-4799-1350-3,2013.

Zaffer Ahmed Shaikh, Shakeel Ahmed Khoja, “Towards Guided Personal Learning Environments”, IEEE 14t International
Conference on Advanced Learning Technologies, 978-1-4799-4038, 2014.

Osmar R.Zaiane, Jun Luo, “Towards Evaluating Learners’ Behaviour in a Web-Based Distance Learning Environment” 0-
7965-1013-2,IEEE 2001.

Chakkrit Snae, Michael Brueckner, “Ontology-Driven E-Learning System Based on Roles and Activities for Thai Learning
Environment”, Interdisciplinary Journal of Knowledge and Learning Objects, Volume 3,2007

G.Suresh Kumar, G.Zayaraz, “Concept relation extraction using Naive Bayes classifier for ontology-based question answering
systems”, Journal of King Saud University - Computer and Information Sciences, pp:13-24,1319-1578,2015.

Research Paper I[JRAR- International Journal of Research and Analytical Reviews | 38




[ SPECIAL ISSUE JULY 2018] e ISSN 2348 -1269, Print ISSN 2349-5138

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

http://ijrar.com/ Cosmos Impact Factor 4.236.

51. Quanyu Wang, Xingen Yu, Guilong Li, Guobin Lv, “ Ontology-Based Ecological System Model for e-Learning”, International
Journal of Information and Technology, Vol 2, No.6,D01:10.7763,2012

52. Mohamed Koutheair Khribi, Mohamed Jemni, Olfa Nasraoui, “Automatic Recommendations for E-Learning Personalization
Based on Web Usage Mining Techniques and Information Retrieval”, Educational Technology & Society,12(4),pp:30-42,ISSN
1436-4522,2009

53. Margo Hanna, “Data mining in the e-learning domain”, Campus-Wide Information Systems, Vol 21,NO.1 pp.29-
34,001:10.1108/10650740410512301,ISSN 1065-0741,2004

54. TORSTEN LEIDIG, “L3 - Towards an Open Learning Environment”, ACM Journal of Educational Resources in Computing,
Vol.1, No.1, Article #5,11 pages,2001

55. Changjie Tang, Rynson W.H.lau, Qing Li, "Personalized Courseware Construction Based on Web Data Mining”,0-7695-0577-
5,IEEE,2000

56. A Sai sabitha, Deepti Mehrotra, “A Push Strategy for delivering of Learning Objects using meta data based association
analysis(FP-Tree)”,JEEE International Conference on Computer Communication and InformaticsJan 04-
06,Coimbatore,India,978-1-4673-2907-1,2013

57. Martina Holenko Diab, Natasa Hoic-Bozic, "Recommender System for Web 2.0 supported eLearning”, IEEE Global
Engineering Education Conference,Turkey,978-1-4799-3190-3,2014.

58. Vincenza Carchiolo, Alessandro Longheu, Michele Malgeri and Giuseppe Mangioni, "Courses Personalization in an E-learning
Environment”, Proceedings of the 3 rd International Conference on Advanced Learning Technologies,0-7695-1967-9,2003

59. Huiyi Tan,Junfei Guo, "E-learning Recommendation system”, IEEE International Conference on Computer Science and
Software Engineering,978-0-7695-3336-0,2008

60. Sana HAMDI, Alda LOPES elf ,"Enriching Ontologies from Folksonomies for eLearning:DBpedia case”,12 th International
Conference on Advanced Learning Technologies,IEEE,ISBN:978-0-7695-4702-2,IEEE Computer Society,2012.

61. Sarma Cakula, Maija Sedlenieece, "Development of a Personalized e-Learning model using methods of Ontology”, ICTE in
Regional Development, Dec, ,pp:113-120,1877-0509, 2013

62. B.Saleena, S.K.Srivatsa, “Using concept similarity in cross ontology for adaptive e-Learning systems”, Elsevier, Journal of King
Saud University - Computer and Information Sciences, 1319-1578,pp:1-12,2015.

63. Marija Blagojevic, Zivadin Micic, “A web-based intelligent report e-learning system using data mining techniques”, Elsevier,
Computers and Electrical Engineering, vol.39, pp:465-474,2013.

64. Javier Enrique Rojas Moreno, “Adaptation of Learning Strategies in Learning Objects for using Learning Styles”, Elsevier,
International Conference on Future Computer Supported Education, IERI Procedia, Vol.2, pp:808-814,2012.

65. Eugenijus Kurilovas, Inga Zilinskiene, Valentina Dagiene, “Recommending suitable learning paths according to learners’
preferences:Experimental research results”, Elsevier, Computers in Human Behavior,vol.51,pp:945-951,0747-5632,2014.

66. Anbuselvan Sangodiah and Lim Ean Heng ,” Integration of Data quality Component in an Ontology Based Knowledge

Management Approach for E-learning System”, IEEE International Conference on Computer and Information Science,pp.105-
108,978-1-4673-1938-6,2012.

Sungjin Cho, Jeon-Young Kang, Ansar-Ul-Haque Yasar, Luk Knapen, Tom Bellemans, Davy Janssens, Geert Wets, Chul-Sue
Hwang, “An Activity-based Carpooling Micro simulation using Ontology”, Elsevier, The 4t International Conference on
Ambient Systems, Networks and Technologies,vol.19,pp:48-55,2013.

Arundhati Walia, Neeraj Singhal, A.k.Sharma,”A Novel E-learning Approach to add more Cognition to Semantic Web”, IEEE
International Conference Intelligence & Communication Technology, 2015.

Sharifullah Khan, Muhammad Safyan, "Semantic matching in hierarchical ontologies”, Elsevier, Journal of King Saud
University - Computer and Information Sciences,Vol.26,pp:247-257,2014.

Fabio Augusto Procopio de Paiva, Jose Alfredo Ferreira Costa, Claudio Rodrigues Muniz Silva, "A Hierarchical Architecture
for Ontology Based Recommender Systems”, BRICS Congress on Computational Intelligence & 11th Brazillian Congress on
Computational Intelligence,2013.

Frank Goossen, Wouter IJntema, Flavius Frasincar, “News Personalization using the CF-IDF Semantic Recommender”, ACM
978-1-4503-0148-0,2011.

YAO TANG YU, CHIEN-CHANG HSU, “A STRUCTURED ONTOLOGY CONSTRUCTION BY USING DATA CLUSTERING AND
PATTERN TREE MINING” IEEE Proceedings of the 2011 International Conference on Machine Learning and Cybernetics,
Guilin, 2011.

S.C. Punitha, K. Mugunthadevi, and M. Punithavalli , “Impact of Ontology based Approach on Document Clustering”
International Journal of Computer Applications (0975 - 8887) Volume 22- No.2, May 2011.

Feng Hu, Yu-Feng, “Text Mining Based on Domain Ontology”, IEEE International Conference on E-Business and E-
Government, 2010.

Smita Bachal, Prof.S.M.Sangave, “Survey on An Ontology-Based Text-Mining Method to Cluster Proposals for Research
Project Selection”, International Journal of Advanced Research in advanced Engineering,Vol.1,Issue 2,April 2014.

S.Subbaiah, ” Extracting Knowledge using Probabilistic Classifier for Text Mining”, Proceedings of the 2013 International
Conference on Pattern Recognition, Informatics and Mobile Engineering, February 2013.

Jie Lu, Dianshuang Wu, Mingsong Mao, Wei Wang, Guangquan Zhang, “Recommender system application developments : A
survey”, Elsevier, Decision Support Systems,Vol.74,2015.

Nikolas Galanis, Enric Mayol, Marc Alier, Francisco Jose Garcia-Penaivo, “Supporting, evaluating and validating informal
learning. A social approach”, Elsevier, Computers in Human Behavior,Vol.55,pp:596-603,2016

Katerina Kostolanyova, Stepanka Nedbalova, ”Individualization of foreign language teaching through adaptive
eLearning”,Springer International Publishing Switzerland,pp.159-170,2016

Markus Krause,”A Behavioral Biometrics based Authentication Method for MOOC,s that is Robust against Imitation
Attempts”,ACM,2014

39

| IJRAR- International Journal of Research and Analytical Reviews Research Paper




[ SPECIAL ISSUE JULY 2018] E ISSN 2348 -1269, PRINT ISSN 2349-5138
http://ijrar.com/ Cosmos Impact Factor 4.236

81.

82.
83.
84.
85.

86.

87.

88.
89.

90.

Johann M.Marquez-Baarja, Guillaume Jourjon, Alexander Mikroyannidis, Christos Tranoris, John Domingue, Luiz A.DaSilva, ”
FORGE: Enhancing eLearning and Research in ICT through remote experimentation”, IEEE Global Engineering Education
Conference, 2014

Marta A rguedas, FatosXhafa, Thanasis Daradoumis, "An Ontology about emotion awareness and affective feedback in
elearning” IEEE International Conference on Intelligent Networking and Collaborative Systems,2015

Angel Fidalgo-blanco, Maria Luisa Sein-Echaluce, Francisco Jose Garcia-Penalvo, Miguel Angel Conde-Gonzalez, "Learning
Content management systems for the definition of adaptive learning environments”, IEEE, 2014

Sara Alaee, Fattaneh Taghiyareh, "A Semantic Ontology-based Document Organizer to Cluster eLearning Documents”, IEEE
Second International Conference on Web Research,2016

Sohail Sarwar, Zia Ul Qayyum, Muhammad Safyan and Rana Faisal Munir , "Ontology Based Adaptive,Semantic E-Learning
Framework”, Springer Science Business Media Singapore,2016

Jose Angel Olguin, Francisco Javier Carrilo Garcia,Ma. De la Luz Carrilo Gonzalez,Antonia Mireles Medina, Julio Garcia
Cortes,”Expert system to engage CHAEA Learning Styles, ACRA Learning Strategies and Learning Objects into an E-Learning
Platform for Higher Education Students”, Springer International Publishing AG 2017

Karsten 0.Lundqvist, Guy Pursey and Shirley Williams,” Design and Implementation of Conversational Agents for Harvesting
Feedback in eLearning Systems”, Springer-Varlag Berlin Heidelberg 2013

The Protégé Ontology Editor and Knowledge Acquisition System. [Online]. Available: http://protege .stanford.edu/

Fabio Augusto Procopio de paiva, "A Hierarchical Architecture for ontology based Recommender systems”, Brics Congress on
Computational Intelligence & 11 th Brazillian Congress on Computational Intelligence,978-1-4799-3194-1,2013.
Suguna,Sundaravdivel,Gomathi,” A Novel Semantic Approach in E-learning Information Retrieval System”, 2nd IEEE
International Conference on Engineering and Technology (ICETECH), 17th & 18th March 2016, Coimbatore, TN, India.

Research Paper I[JRAR- International Journal of Research and Analytical Reviews | 40




[ SPECIAL ISSUE JULY 2018] e ISSN 2348 -1269, Print ISSN 2349-5138
http://ijrar.com/ Cosmos Impact Factor 4.236.

Quality Determination of Indian Pulse Seed using Imaging Techniques

1SalomeHemacChitra H, 2Thangaraj M, 3Suguna S

1Dept of Computer Science, Sri Meenakshi Govt. Arts College for Women (A),

Madurai - 625 002, Tamil Nadu
2Dept of Computer Science, Madurai Kamaraj University, Madurai,

Madurai - 625 021, Tamil Nadu

3Dept of Computer Science, Sri Meenakshi Govt. Arts College for Women (A),
Madurai - 625 002, Tamil Nadu

salomechitra 2@yahoo.com

thangarajmku@yahoo.com

kt.suguna@gmail.com

ABSTRACT eed is the most basic entity of agriculture, which governs the quality and yield of its production. Without good
seeds the investment on fertilizers, water, pesticides, and other inputs will not be worth. It is necessary to improve the
quality of seed for ensuring the high efficiency, quality and productivity of agriculture production. The four basic parameters for
the seed quality is Physical qualities of the seed within the specific seed variety, Physiological qualities which refers to the aspects of
performance of the seed, Genetic quality which relates to specific genetic characteristics of seed variety and Seed Health which refers
to the presence of diseases and pests within a seed variety. The traditional method for quality determination of the seeds in
industries is human-intensive and time-consuming while analyzing the quality parameters like Vigorness, Germination level, foreign
particles, trueness of the seed, etc. In existing, the color trueness of the seed is evaluated by Histogram Color Pixel Intensity,
Vigorness of the seed is estimated using textural pattern analysis and binarization method is used to determine the Germination
level of the seed. Thus in this paper, Seed Color Purity Analysis, Vigorness Analysis, Germination Emergence Analysis are considered
for determining the quality aspects of the pulse seeds. The above stated quality aspects are analyzed through four processing
components such as Image Acquisition, Pre-processing, Quality Analysis and Quality Results. Our proposed method outperforms in
94% than existing method in terms of performance accuracy ratio, recognition rate and reliability rate.

Keywords: Indian pulse seed, image processing techniques, quality analysis, vigorness, thermal image, germination emergence.

Introduction

The seed is the first determinant of the future plant development and it is the master key to success with the
good crop productivity with increase in the economical profits. Benefits from the breeding can only be transferred to the
farmer if good quality seed is released, and farmers expected outcome is achieved through only by quality trueness of
seed varieties. Presently, the seed quality determined by involving the seed into various stress tests and immerses the
seed into various chemical solutions that could distort the originality of seed. To overcome these disputes, our seed
quality determination method involving an image analysis techniques to avoid distortion of a pulse seed. The variety
testing of pulse seed may be aimed to identify variety, to discriminate different varieties, to check the genetic purity or to
provide a characterization of the variety. Germination capability and seed vigor are the key objective to achieve good
cropping. To measure the seed quality assessment, many factors are considered in the germination test, for instance,
seed quality additives, species purity, physical purity, pests and infection, seed germination and seed vigor. Though, it
is extremely complex to recognize which kind of seeds should be superior used in seed germinations. Thus, this study
is applied the image processing and computer vision method instead of using only human visualization. The
traditional way to behavior the germination test, vigor test and purity test is based on human capability, it takes times
and high labor to conduct the quality test in the seed quality control process. Thus this context introduces a frame
for determining the quality aspects of the Pulse seed in more accurate and efficient manner. The image analysis
techniques are included to reduce the manual process for the analysis of quality pulse seed for good cropping. This
system employed with various form of image set like true color Image, Thermal image and Gray-scale images for the
better quality determination that would guarantee for the high-quality harvesting. The morphological features are
extracted and evaluated to analyze the aspects of the quality would satisfy an assured quality of the pulse. The remaining
concepts of this context are described in the following chapters. In section 2, the related work is discussed. The section 3
declared the proposed methodology. In section 4, the results and discussion is illustrated.

RelatedWork

The paper [1], provides the quality of rice grains based on its size and use the different varieties of rice grains for testing.
The scheme is developed using set of images and are categorized using decision-tree based classification technique. The
consequences are established to be expectant. In paper [2], proposed a technique that distinct with the assist of
automated image processing mechanism on MATLAB. In these paper three parameters; types of wheat, Foreign Particle
and Admixture of Agmark values are distorted over to computerized structure for advanced quality examination of
wheat. The paper [3], discussed and suggested another method in rice grading for Malaysia’s type of rice using image
processing method based on several features like is length, color and shape. In paper [4], analysis is performed on
basmati rice granules to evaluate the performance using image processing and Support vector machine (SVM) is
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L]
implemented based on the features extracted from rice granules for classification grades of granules. The paper [5] deals
with the quality assessment of rice grains based on its size. Based on the size the grains are graded as (grade 1, grade 2
and grade3). Here they considered different varieties of rice grains for testing like Basmati, sona masuri, boiled rice, egg
rice etc and classified using decision tree based classification.

The paper [6] represents an approach to determine the quality of rice seed by identified the impurities in the rice seed
with texture analysis and linear binary pattern. The paper [7] presented evaluation of moisture content of cereals by
texture analysis in image processing. The paper [8] represented an approach for quality determination by evaluating
germination emergence by color and morphological measurement. In paper [9], proposed method for quality
assessment of Indian Basmati rice grains using Top-hat Transformation which attained high quantity of accuracy in
prospering the effects of the Non-uniform Illumination than Computer revelation Inspection. Paper [10] proposes a
model that uses color and geometrical features as characteristics for categorization. The rating of rice illustration is
completed according to the dimension of the grain kernel and presence of impurities. The paper [11], developed a
system for automated seed vigor assessment. This system contains a flatbed scanner which is used to capture the
images of seedlings; this scanner is interfaced with computer. The images obtained were processed by computer
to calculate the vigor index based on sample mean of various statistics acquired from morphological features of
the image seedlings. The system was tested for lettuce seedlings grown in dark for three days. In paper [12]
proposed an image processing computer application to automatically assess the vigor of three-day-old soybean
seedlings. The soybean seedlings were segmented from the background and converted into various digital formats.
These representations were used to segment the seedlings into normal and abnormal categories. The normal seedlings
are further processed to perform length measurement. The paper [13] developed a system for computer-aided image
analysis of digital images to evaluate seedling growth as a measure of seed vigor. The paper [14] proposed image
processing techniques for grading of rice samples based on their sizes. Image thus acquired is then converted to binary
image to which they apply morphological functions and by finding the possessions of the associated mechanism in the
image the things features were removed. Based on the substance features, stem graphs were designed and the grain
seeds which have smaller values than a threshold were redundant. At last they compute the percentage of full time-
span grains in the sample image to status the quality. In paper [15] proposed image processing techniques for
identifying two varieties of rice based on their shape and size. Image of a sample grains spread on the black or
butter paper were arrested using a digital camera, the edge recognition function were achieved to compute the
Geometric parameters. Based on these constraints they classified rice seeds into three parts namely normal, long and
small rice seeds and exhibited the count of normal, long and small rice seeds on screen.

Proposed Methodology

The proposed method considered ten varieties of Indian Pulse Seed namely COBLK6, RG7, COGR8, CO5, CORG6 and
COCP7. Each of these seeds are pre-processed and deployed for quality analysis. In the manual process an experts
inspect the individual pulse seed, based on the features like major axis length, minor axis length and its area and
then grade the pulse seed. The same features are used in automated method for grading of the pulse. In addition to this,
the features of the varieties of the seed is extracted from the image set and included for the quality determination
analysis. Traditionally, the quality of pulse seed is analyzing using manual process which leads to much time-consuming
and more labor-intensive, but the computer aided vision system is established to reduce the time consumption in
determining the quality aspects of the pulse seed.

Farmer’s expected outcome is achieved through only by quality trueness of seed varieties. Presently, the seed
quality determined by involving the seed into various stress tests and immerses the seed into various chemical solutions
that could distort the originality of seed. To overcome these disputes, the seed varietal identification involving image
analysis techniques is proposed to avoid distortion of a pulse seed. The variety testing of pulse seed may be aimed to
identify variety, to discriminate different varieties, to check the genetic transparency or to afford a classification of the
variety. Germination capability and seed vigor are the key objective to achieve good cropping.

Thus in this paper, a novel frame for determining the quality aspects of the pulse seed is recognized which includes:
Seed Color Purity Analysis
Vigorness Analysis
Germination Emergence Analysis

Fig 1 shows the framework for Quality Determination procedure for Indian Pulse Seed,. The steps involved here are
Image Acquisition, Pre-processing, Quality analysis and Quality results.
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Quality Results

Color Purity Moisture Status Germination Emergence

Fig1l. Framework for Quality Determination of Indian Pulse Seed

Seed Color Purity Analysis
The seed color purity analysis of the pulse seed is analyzed to classify and grade the seed by its quality using its color.
The manual process of color purity would lead to decrease in test accuracy, expensive, human errors and time-
consuming, but this system of quality determination would provide accurate and error-less purity results of the pulse
seed. Fig 2 shows components of seed color purity analysis.

RGB Color
Input Image

Fig.2.Process Flow of Seed Color Purity Analysis

Image Acquisition

In this module, the images of the pulse seed was capture using high-quality camera and stored as the image set. This unit
consists of digital CCD camera and illumination unit consisting of two lamps adjusted at angle with respect to a seed
position for correct field view of camera and a base covered with black cloth for placing seed samples. All images are
300dpi resolution and 240 x 218 pixels in PNG format. The resulted images show relatively bright with dark
background. Fig.3 shows a sample data set for healthy and unhealthy seeds for further processing.

Healthy pulse seed sample set Unhealthy pulse seed sample set

CO00%e Dfetw

Fig.3.Indian Pulse Sample Dataset of healthy and unhealthy seeds

Pre-processing

The image pre-processing step is used to enhance the representation and to improve the quality of the image for
the quality analysis. The input image for this color purity analysis would be RGB color image and it is pre-processed to
obtain the color pixel intensity for the analysis of color purity. The Median Filter is pertained to improve the quality of
the pulse seed image. It is often desirable to perform noise reduction on the image. Such noise reduction is the step used
to enhance the image for the later processing. Then the images are rescaled to 128 x128 pixels using Bi-cubic
Interpolation technique. At last the resized image is processed to remove the effect of color variations using
Normalization. The normalization that changes the range of pixel intensity values which normalizes the poor contrast
due to glare. Fig.4 shows the result set for our proposed seed color purity method.
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Pre-Precessing

Fig.4. Image Result for Pre-processing in color purity determination

Quality Analysis

The applications of computer image processing in the fields of pulse seed clarity test efficiently advance the
technical level of the seed purity recognition. In this processing component, the quality of the seed is evaluated based on
the color pixel intensity for various seed varieties. Color pixel intensity for RGB is extracted from the sample healthy and
unhealthy sample seed images. Then the color pixel intensity is classified as Healthy Seed-color purity and Unhealthy
Seed-color purity and framed seed color palette for various seed. It decides that the extracted color intensity of the
preprocessed test seed images is matched with healthy seed color palette classified color intensity would define the
seed as good for cultivation and the case doesn’t satisfy the color intensity would reject the pulse seed.
Quality Results

The evaluated color pixel intensity for sample seed varities is classified as a Color Palette and shown in Fig.5.
This representation of color palette (a) and (b) depicts the color shade for the Healthy Seed and Defeated Seeds. This
classified color shade is compared with the color intensity value of the test sample pulse seed image. This module
obtains accurate color purity of the healthy pulse seed when compared with the existing technique and decline the
unhealthy seeds that don’t satisfy the range of the strong color-shade.

gl X X

B e ey
[ [} ]

oo e® ®

PO e

(@) (b)
Fig. 5 Color palette representation of pulse seed: (a) Healthy Seed (b) Dameged Seed

Vigorness Analysis

Vigor analysis is a significant module of seed testing because it's more sensitive test than germination,
and because loss of vigor may be noted much earlier than loss of germination and also essential for seed production
companies and commercial growers to evaluate and develop production and post-harvest techniques, to make
inventory management and sales decisions and to justify premium prices to have confidence in the performance of their
crops . The components of the vigorness analysis as shown in Fig.6.

Image Acquisition

Thermal Image of
pulse seed RGE Color Image of
T pulse seed
| Obtain RCE Color Range | I
Evaluate Seed Area in
1 Fresh
Obrtain Blue Color 1
Range Evaluatiog Seed area
1 afrer Soak
Find Blue Pixel 1
Threshtld Obtain Seed
Roundness Factor
| obrain Moisture Level I
T Evaluating Water
uptake ratio
Evaluare Moldsture
Kate

!

Determine Quality of
Pulse Seed

Fig 6. Process Flow of Vigorness Analysis of Pulse Seed
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Moisture content is the most essential aspect manipulating objective and automatic possessions of pulse crop seeds.
Seeds may lose or attract water during and after grinding. In this work, the vigorness test is performed using RGB
color image and thermal image. The roundness factor is employed in RGB image to analyze the vigorness ratio and
the blue pixel intensity value is evaluated from the thermal image, then the blue pixel intensity is processed to find
out the water uptake or moisture content ratio from the pulse seed.

Image Acquisition
Moisture pulse seed Image acquisition of this unit is processed like previous acquisition procedure as stated in
section 3.1.1 for various time intervals like Ohr, 6hrs, 12hrs, 18hrs and 24hrs. Thermal images of seed samples were
taken with the IR camera (SC7600; FLIR Systems) that had a resolution of 320x240 pixels. Thermal image system
can record the temperature. Thermal images have hot and cold spots which are used to predict the moisture content
level of the pulse seed image easily. A sample set used for seed roundness factor analysis is same as Fig.3 in section
3.1.1. And sample set for thermal image processing is shown in Fig.8.

Pre-Processing
The input image might be either RGB color Image or Thermal Image. The pre-processing is employed after the image
acquisition for further process of vigorness test. In this component, pre-processing is the process used to enhance
the images which are increasing the chances for success of other processes. The pre-processing includes two
different processes for analyzing the vigorness of the seed using thermal image and RGB color image. The soaked
Pulse seed RGB image is pre-processed by smoothening and contrast enhancement. The thermal image is pre-
processed to obtain the RGB color ranges from the RGB channels. From this color range, the blue color threshold
value is evaluated. This technique engaged to detect the blue color pixel values from the images contains RGB color
pixels, because the blue color portion of the thermal images of the pulse seed depicts the moisture content. The blue
color pixel area of the pulse seed image is detected using color threshold value. The threshold value that selects the
blue pixel section from the image by thresholding the blue pixel values and automatically situating other colors R, G
by zero would be eliminated.

Quality Analysis
Moisture content in the seed is required to be adequate for the seedling growth. If less than the range it doesn’t
germinate and also if it is superior to the moisture range then it may petrify. After the pre-processing of thermal
image of the pulse seed, evaluated the blue color mean intensity value. This mean intensity value would extract the
blue pixel range of the image and depicts the water uptake level of the seed. Then the moisture content level is
evaluated to find out the quality of seed that is further used for germination process and for the cultivation. The
moisture content ratio is evaluated by the equ.1:

Moisture Ratio (M) = Total Image size (S) x100 ----- (D

Blue Pixel Ratio(R)

The estimated moisture ratio is verified with moisture ratio range to qualify the seed and evaluate the water uptake
of the seed. If the moisture ratio is between 7% to 9 % then the seed is determined as quality seed for healthy
cropping elsewhere, the seed is declined to be low-quality that is not good for cultivation and doesn’t met the level
of water uptake.

In the second phase, the pre-processed RGB color pulse seed image is contributed as the input image. Seed can be
represented by its swelling and growth, which can be measured by means of ROI property in image analysis
techniques. The morphology shape of the seed is elongated in corresponding dimensions. Swelling process could be
measured the increase in size (area, perimeter, roundness, spericity, geometrical diameter) and shape. The seed
growth is observed and analyzed the quality of the seed by its area. For evaluating the vigor assessment the
roundness factor is employed. The water uptake ratio or moisture content ratio determines the germination aspect
of the pulse seed.

Quality Results
The Fig.7 depicts the analysis of seed roundness factor over time interval. This segmented image would illustrate
that the roundness area and the diameter of the seed would increase for the good vigor assessment. This would
come to a decision with good quality seeds and decline the bad seeds.
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Fig.7.Pulse seed vignorness by roundness factor determination
In Fig. 8, the sample thermal image set for vigorness analysis is shown. Fig 8, (a) (b) (c) (d) depicts the sample seed
image that defines the moisture content in term of blue color pixel over Oh ,6h, respectively

=2 =] = e
(@) (b) (0 (d) (e)

Fig. 8. Sample of Thermal image for wet and dry pulse seed (a) (b) (c) (d) (e) Moisture seed water uptake by 6h,
12h, 18h and 24h.

The Fig 9 shows the detection of moisture region by thresholding the blue color pixel for wet seed.

(b)

(a)

] (d) (e)
Fig. 9. (a)(b)(c)(d) detection of moisture region by blue pixel thresholding
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Fig.10. (a)(b)(c)(d) Seed Roundness Increase in Area observed in Time for every 4 hours
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The increase in roundness area for the set of sample in time is observed for every 6 hrs during water treatment as
shown in Fig.10. The increase in roundness area depicts that the seed would uptake sufficient water in certain time for
its further vigorness.

Germination Emergence Analysis

Germination is distinct as “the appearance and improvement of seedling to a phase where the features of its necessary
structures specify whether or not it is proficient to expand promote into a plant under constructive conditions in the
soil”. Germination is usually approved out in germination cabinet under prohibited surroundings.

Seed vigor has been determined by both germination rate and seedling increase time. Germination rate events
the rapidity of germination which is generally signified by time to 50% germination, while seedling growth rate
is evaluated on a real time basis by measuring rate of elongation of the radical per unit time. A vigor test cannot
replace a germination test but rather supplements it with more information about seed quality. Naturally, the
germination test will approximately forever have the superior result because the assessment constraints are more
pardoning than those used in the vigor test; so the germination analysis notifies producers how their seed will execute
in optimal conditions.

Image Acquisition
In this module, the images of the pulse seed was capture using high-quality camera and stored as the image set is
depicted in the section 3.1.1. Fig.11 shows a component for evaluation of germination emergence.

I‘ RGE Color Image ‘I
L ]

I‘ Gray-Scale Conversion ‘I
*

I‘ Binary Image Conversion ‘I
L 2

Extract Elongation Length using
Roundness factor

|

I‘ Evaluate Elongation Rate ‘I
]

I‘ Evaluate Germination Rate ‘I

Fig 11. Process Flow of Germination Emergence

Pre-processing
The RGB color image of the pulse seed is input for this process component. The RGB image is pre-processed by Gray-
scale Conversion for the noise removal of the original image. The gray-scale conversion is undergone for the process
of enhance the image to situate the germination emergence rate. Then the binary conversion is handled with this
image. The binary conversion of the image leads to identify the complex edges from the image. Typically the colors
used for the binary image are black and white. The color used for the objects in the image is white (foreground) and
the rest of the image will be filled by the color black (background). This would assist in find out the elongation
length and analyze the quality of germination of the pulse seed using imaging techniques.
Quality Analysis

A digital image of a pulse seed can be regarded as a two-dimensional object which can be measured in size,
shape and color density during the progress stage of germination by computer image examination skill. Seed
transforms its organic structure passing from a quiescent stage to a proliferating one, and any morphological
dissimilarity can be connected with the equivalent distinction of seed geometry and color space mechanism.
The germination emergence test that includes the identification of seeds such as Normal Germinants, Abnormal
Germinants and Ungerminated seeds. The cumulative number of seeds which have developed into seedlings of
normal and healthy appearance with all essential structures of a seedling is referred to as Normal Germinants.
The cumulative number of seeds which have germinated during test period but in which seedlings show
abnormal or unhealthy appearance is known as Abnormal Germinants. Ungerminated Seed which have not
germinated by the end of test period which contains dead seeds, hard seeds and empty seeds.

After the pre-processing completion the binary image is employed with imaging technique of roundness factor to
extract the elongation portion from the image. The roundness factor eliminates the seed part from the image and
extracts the elongation radicle from the image. Finally the elongation radicle area is evaluated to find the elongation
rate for the pulse seed using this elongated image. The elongation length of the seed is evaluated for the elongation
rate which congregates the sufficient range of the elongation rate. The radicle length of the seed must be between
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20% and 80% approximately. If the length leads to less than 20% of its rate then the seed doesn’t germinated and
the seed is declined for the cultivation.
Quality Results

The germination rate for the pulse seed area is illustrated in this section. The elongation rate for the subclasses of
the germination seed is defined in the fig 12. This Fig 12 illustrates the Gray-scale and binary image for the
germinated seed image. Here the roundness is detected for the germinated seed to evaluate elongation rate. Then
the elongation length of the seed is extracted by the roundness factor to evaluate the elongation rate. Vigorness
index is also important factor for quality determination. Vigor index is obtained by geometrical parameter like seed
length and germination rate in %. Germination rate and vigor is obtained by the following formula (2) and (3)

Germination rate % = (Number of seedling seeds/Number of total seeds) X100 __ (2)
Vigor index (VI) = [seedling length (cm) x germination percentage] _ 3)

ik

L
|
(@ (b) () (4
Fig.12 Germination emergence determination
(a) Gray-scale Image (b) binary Image (c) Roundness detection (d) Elongation length

Radicle Length

Performance Evaluation

The performance of our proposed quality analysis technique on the India Pulse seed would be analyzed in this
section. The seed area of set of samples is observed for the vigorness assessment is evaluated in time using the
parameters roundness, sphericity and geometrical diameter which might increase or stable in certain time period
and listed in the Table 1.

Pulse Seed Sample eh 12h 24h
Roundness |Spericity| Geometrical Diameter] Roundness |Spericity | Geometrical Diameter | Roundness Spericity Geometrical Diameter,

vigna munga 1.1a 0.5025 9.5799 Z.18 0.7541 10.8802 Z.38 0.5461 11.2621
vigha rmungo 1.12 05289 9.66085 2.12 0.7244 10.3311 3.33 0.5767 10.51z26
vigna Radiata 1.06 0.5138 9.3303 2.18 0,7021 11,5727 Z2.25 0,.58024 11.6167
vigna radiata 1.07 0.5011 7.4562 2.57 0o.7652 10.9335 Z.96 0.8203 11.1587
vigna unguiculata 1.32 0.5023 5.3233 2.34 0.7z283 10,2377 Z.72 0.5514 10.6326
vigna unguiculata 1.538 0.5035 9.2462 2.05 0.7554 10.6696 Z.54 0.5454 10.5345
Cajanus cajan 1.27 05126 9.25586 2.9z 0.7167 10,6281 3.12 0.58211 10,5105
cajanus cajan 1.19 05114 9.8819 Z.67 0.5967 10.8799 3.01 0.5085 11.14585
vigna rmungo 1.33 0.5226 9.9124 Z.92 0.7424 10.4579 3.34 0.58235 10.8919
vigna mungo 1.35 05342 9.53216 2.05 0.7425 10,1527 Z.82 0.5591 10.3592

Table.1 Vigorness assessment geometrical parameter
The Table 2 shows the RGB color range for the thermal image of the pulse seed. This table illustrates that the color
region in the thermal image would be within the range of this table to determine the vigorness. From this Table, the blue
color threshold value is obtained to evaluate the moisture ratio.

Color ColorRange
Red 0-124

Green 3-218
Blue 0-135

Table 2. RGB Color pixel range from thermal Image

The Table 3 illustrates the moisture level in % for the quality seed and unquality seed. The high-quality seed must
acquire 7% to 9% of moisture content, but in low-quality seed the moisture content might be less than 7% will be
declined.

Pulse Seed quality Moisture level in %
Viable Seed 7%-9%
Non-Viable Seed <7%

Table.3. Moisture level ratio for quality determination of pulse seed

The table 4 depicts that RGB pixel range in thermal image for the dry seed image samples to determine the water uptake
level. The table shows the RGB pixel range for the thermal images for the dry seed and soaked seed is evaluated. The
RGB pixel range of the soaked seed would be evaluated for the specific time interval. This would depict the moisture
content uptake of the seed samples. The blue pixel range for dry seed lays between 16 and 22 shows the moisture ratio
of unqualified seed and also blue pixel range lies between 118 and 124 shows the moisture ratio of qualified seed .
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Condition

Dry
Seed
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Pulse Seed

Condition

Soaked Seed

vl D W N R

Image

Image

Red Pixel

198

205

187

180

184

Red pixel
6h | 12 | 24h
20 [ 19 | 196
20 | 18 | 188
20 [ 18 | 179
21 |21 | 198
21 | 21 | 207

Green pixel
186

177
187
187
174

Green pixel Range

6h 12h | 24h
154 | 186 | 177
157 | 177 | 156
152 | 155 | 160
157 140 | 135
157 | 154 | 135

Blue pixel

18
22

17
16
17

Blue pixel Range For

6h
80
102
90
65
87

12h
112
108
115
102
107

24h
124
120
123
122
118

Moisture
<4

<5

<3

<3

<3
Moisture
Ratio

>9

>7

>8

>7

>8

Seed
NV

NV
NV
NV
NV
Seed

< < < <<

V-Viable Seed, NV - Non Viable Seed
Table.4. RGB pixel range for dry and wet seed over time interval
This table 5defines the final germination rate of the seed image. The variety of the sample images of the pulse seed is
analyzed and the germination growth rate is calculated in % .In this table table5 seed image in lot D is the most
vigorness and seed image in lot E is the least vigorness as they have the high and low vigor index respectively.

Seed Lot Germination Rate% Seedling Length Vigor Index Vigor status
Germination Rate Seedlength Vigor
A 79 85 6715 Hiqgh-vigor
B 48 56 2688 Low- vigor
(4 86 74 6364 High- vigor
D 88 91 8008 High- vigor
E 55 45 2475 Low- vigor

Table.5.Germination emergence evaluation

V COMPARITIVE ANALYSIS

In this section, our proposed IPSQD-2(Indian Pulse Seed Quality Determination-2) method is compared against existing
method IPSQD-1(Indian Pulse Seed Quality Determination-1) in terms of Performance Accuracy ratio, Regocnition Rate
and Reliability Rate for quality analysis of Indian Pulse Seed.
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Fig.13. Performance accuracy ratio for Quality seed analysis
The performance accuracy ratio is measured in the Fig 13. The quality parameters (Color Purity, Vigorness and
Germination) of pulse seed is evaluated and compared with existing IPSQD-1 methodologies to measure the
Performance Accuracy Ratio. The quality parameters of the proposed IPSQD-2 methods provide accurate results with
less-time consumption when compared with the existing methods. The HCT methods have some lack in detecting the
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quality seeds and unquality seeds in accurate manner. Thus this system, evaluates the quality parameters with high-
quality approach to classify the defeated and healthy seeds.
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Fig.14. Recognition rate for quality analysis methods

In Fig 14 the recognition rate for the quality of the seed is shown. The recognition rate is based on the time and accurate
ratio. The proposed methods would provide high-recognition rate for both healthy and defeated seeds from the image
set when compared with the existing methods.
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Fig.15 Reliability rate for quality analysis methods

The reliability ratio for the quality aspects for the different image set type is shown in the Fig 15. The reliability ratio is
measured based on the outcome of the quality aspects for both normal image set and defeated complex set. The existing
methods would lack in providing healthier outcome for the complex set. Thus these proposed methods would provide
enhanced and reliable results based on both normal and complex image set.

Figure 16 shows the quality recognition rate for various quality aspects such as color purity, vigorness and germination
emergence with the sample pulse seed varieties that gives sensibly high detection rate.
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