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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
1,2Department 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).

IntroductionThe 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 acquiredthrough 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 thevulnerability 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 processof protecting information. It protects its availability, privacy and integrity. Access to stored information on computerdatabases has increased greatly. More and More computers get connected to both private and public networks whethermost of traffic is generated by traditional data transfer applications such as HTTP, NNTP or FTP. This consequently madeTCP/IP the most widely used protocol for computer network and accounts for vast majority of the Traffic over wide areanetwork particularly the Internet.1EIGRP and OSPF are dynamic routing protocols used in practical networks to disseminate network topology tothe adjacent routers. There are various numbers of static and dynamic routing protocols available but the selection ofappropriate routing protocol is most important for routing performance. The right choice of routing protocol isdependent on several parameters. In this paper, we implement two routing protocols, namely EIGRP and OSPF, andfurther do performance evaluation for real-time applications.The emergence of high speed internet access and government plans to push the broadband to homes anduniversities has increased the importance of IP networks. The type of traffic on networks changes rapidly with thedevelopment of new technologies such as network APPS and pear-to-peer Network setups etc. Such new applicationshave 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 architecturedesign. The network intrusion detection system(IDS) can be placed at a choke point such as the company’s connectionto 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 ObjectivesThe performance of each routing protocol is different from each other. Among all routing protocols, wechoose EIGRP and OSPF routing protocols for doing performance evaluation for real-time traffics. The main aim ofthis 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 ofthe search tree, the packet is checked against the Boolean expression of the children of this node. The packet is directedto the node whose Boolean expression is satisfied .This process goes on till a leaf is reached. The action associated withthis segment is updated as well.
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B. Packets Information LogConsider a queue Q. The neighbor routers rb, rc feed data in queue Q. Each Q has the order by which the packetsshould enter along with its associated information. Each router maintains a log record. Let Qin be the traffic beforeentering the queue and Qout be the traffic after leaving the queue. At any instant time, the traffic is represented asR(Q,qp(t),I,F)where1. qp(t) is the predicted state of queue at any time‘t’.2. I 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),I,F) 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 routerThree 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 thedestination.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) TestWe introduce a term Cv which is the probability of an attack to occur. If a packet P is dropped at time t at queuelength qp, then Cv is raised. This is suitable only for a single packet is lost.We use the following terms :qs(t) – size of the queue for packet Pps – size of the packet Pqlim – max size of queueX – new malicious packet inserted
Cv is calculated as below:Cv = Prob(Packet P to be dropped)= Prob( more space in the queue)= Prob(qs(t)+ps ≤ qlim)= Prob(X+qp(t)+ps ≤ qlim)= Prob(X ≤ qlim-qp(t)-ps)= Prob(Y ≤ (qlim-qp(t)-ps-μ)/σ)
Random variable Y= (X- μ)/σ=Prob(Y ≤ y)y = (qlim-qp(t)-ps- μ)/ σ= (1+erf(y/√2))/2

Intrusion Detection System (IDS)Intrusion Detection Systems (IDS) are established based on the types of attack [2] that are mostcommonly used. Network intrusions consist of packets that are introduced cause problems for the followingreasons.* 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 ormultiple host systems, including contents of operating systems, system and application files.2. Network Based Intrusion Detection: NIDSs evaluate information captured from networkcommunications, 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 similaractivitiessuch as vulnerabilities or known intrusion signatures.
 Anomaly detection model - IDS detect intrusions by searching « abnormal » network traffic.
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The misuse detection model is commonly referred as IDS commercial tool; always Vendors must updateintrusion signatures. Anomaly detection based IDS model have the capability to detect attack symptoms withoutspecifying attack models, but these models are very sensitive to false alarms. In the present study we haveutilized 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 softwarethat the network relies on that is unknown to the network administration. On being the network s are secured, in themean time vulnerability occurs because of many hosts are administer by primary users of the system, who may lack theproper training to configure a secure computer system.For the question-How the hosts are damaged by the network attacker, This gives the answer as Networkattackers normally start their work by searching for vulnerability on the host they can communicate with on the target’snetwork. When they use to increase the vulnerability on level of the host vulnerability in discovered. Thus the attackercan damage the communication channel those are in secure.
INTERIOR VERSES EXTERIOR ROUTING PROTOCOLSSome routing protocols are designed to be used within an organization, while other routing protocols aredesigned for use between organizations. The current lead Interior Gateway Protocol (IGP) is OSPF. Other InteriorGateway Protocols include IS-IS, RIP, and EIGRP.

FIG 1: Interior Vs. Exterior Routing Protocols
A.DISTANCE VECTOR PROTOCOLDistance vector protocols are based on two algorithms that are Bellman-Ford or Ford Fulkerson. The distancevector protocols choose the best path to a remote network by judge the distance. To be the best route each time leastnumber of hops (routers) is determined.

FIG 2: Distance vector routing protocol
B. Link State Routing ProtocolsLink State protocols are also called shortest path first (SPF) or distributed database protocols, are buildapproximately a well-known algorithm of graph theory, E.W. Dijkstra's shortest path first algorithm. In the form of LinkState Advertisement (LSA) each router shares its link information. Link state information is used by a link state router togenerate a topology map and in the topology to choose the finest path to the destination. SPF tree is then applied to theLSDB 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 alimited number of hops LSP is used in larger networks, and it hasunlimited 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 routersand full routing tables Advertise the updates, and flood theadvertisement.Loop is a problem, and it uses split horizon, routepoisoning and hold down as loop preventingtechniques, Link state has no loop problems.
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 Gatewayprotocol(IGP)working group of the Internet Engineering task firce for Internet protocol(IP)networks.OSPF is a link staterouting 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 informationabout the area and send  it to other ares.
 BackBone(BB)-Among the areas inside an autonomous system is a special area called BackBone; all theareas 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 advertisesto the entire AS. LSA is a packet that contains all relevant information regarding a router's links and the state of thoselinks. Each router receives the LSA generated by all routers within the AS. The LSA collection then forms Link StateDatabase (LSDB). Each LSA is the description of the surrounding network topology of a router. Hence, the LSDB reflectsthe AS network topology.Based on the link-state database, each router or system calculates a shortest-path spanningtree, with itself as the root, using the SPF algorithm. OSPF has five different packet types. Each packet has a specificpurpose in OSPF route.1. Hello packet.2. Database description.3. Link state request packet.4. Link state update.5. Link state acknowledgment packet.

E. Enhanced Interior 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 anextensively 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 propertiesEIGRP 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 theirdirectly attached networks2) Reliable transport Protocol: It is responsible for guaranteed, ordered delivery of EIGRP packets to all neighbours
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3) DUAL Finite State Machine: DUAL embodies the decision process for all route computations4) 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

FIG 4: Transmission Time (Tt)

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

FIG 5: Variable Bit Rate(VBR)
C. Bandwidth (BW) for OSPF&EIGRPOSPF 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 theamount of bandwidth used..Enhanced IGRP uses partial updates. Partial updates are generated only when a changeoccurs; only the changed information is sent, and this changed information is sent only to the routers affected. Thefollowing fig 6.Shows the comparison of Bandwidth (BW) [7]calculation in OSPF and Bandwidth (BW) calculation inEIGRP for our given experimental setup real time Network environment. This shows the end result as Enhanced IGRP isvery efficient in its usage of bandwidth.
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The following fig. 6 shows the delay time for our given experimental setup real time Network environment

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 Networkenvironment

FIG 8: Flow Size Distribution(FS)

G. Entropy CalculationThe following fig 8.Shows the Entropy calculation for our given experimental setup real time Networkenvironment.

FIG 9: ENTROPY CALCULATION
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The following Table 2we calculate the Entropy for the dataset in our real time network environment andachieve the probability result 0.993453 and normalization factor results 2.7007 on large data of about 1,250,322 .Address A Address B Entropycalculation Latency(ms)192.168.xx.149 192.168.xx.253 0.000873 0.05192.168.xx.4 192.168.xx.253 0.003055 0.72192.168.xx.124 192.168.xx.978 0.000873 0.05192.168.xx.149 192.168.xx.253 0.003055 0.74192.168.xx.149 192.168.xx.12 0.000873 0.05192.168.xx.12 192.168.xx.189 0.003055 0.72192.168.xx.149 192.168.xx.103 0.000873 0.03192.168.xx.4 192.168.xx.217 0.003055 0.69
probability
entropy 0.993453TABLE 2: Entropy Table Based On Autonomous System (AS) Network

Future Work and ConclusionThe performance of packet delay variation for EIGRP is better than for OSPF. We observed that the packet delayvariation of OSPF network is high while the one of EIGRP network is low with available network load. In future Securityanalysis for both OSPF and EIGRP is also done.We have implemented a compromised router detection protocol that dynamically infers, based on measuredtraffic rates and buffer sizes, the number of congestive packet losses that will occur. Subsequent packet losses can beattributed to malicious actions. Our protocol maintains log record and helps the user to know where the packet losshappened 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 measurementdata. 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. Thesecond consideration is ease of queuing analysis. Traffic models are useful only if network performance can beevaluated. It is always possible to evaluate network performance via computer simulations, but analysis is preferredwhenever analysis is tractableOur analysis on the packet capture and filter (Pf) is the initial attempt on various routing protocol to enhancebandwidth, to reduce delay and throughput analysis. Our study may be enhanced to different graph models for easyanalysis of network vulnerability and security within a human – computer community using the idea of association andconnectedness.
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Detection of Gait Abnormality with EELM

1M.Pushpa Rani, 2S.A.Vajiha Begum
1,2Department of Computer Science, Mother Teresa Women’s University, TamilNadu, Kodaikanal

ABSTRACTB rain diseases 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.

I. INTRODUCTIONGait is basically the pattern of movement, means how we walk and the studies stating that every person hasa unique gait pattern[14]. Examination of human gait patterns can afford useful information related to the physical andneural functions, and it may pay way for the analysis of brain disorders in extreme conditions [10,11]. Thus, the analysisof 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 LateralSclerosis(ALS), stroke, paraneoplastic disorders and multiple sclerosis are some of the neurological disorders [1,15]. Thenervous system controls the process of walking. If a portion of neural network that controls this process is damaged, cancause 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 aspossible. Additionally, identifying the disorder in a more simplified way will help the doctors in the early analysis andtreatment process. To achieve this objective machine intelligence-based gait analysis technique is proposed, shows howthe human gait is related to neurological disorder classification. The proposed work is divided into Feature extractionphase, Classification phase and Identification phase.Initially the gait video is preprocessed and the gait features are extracted with suitable feature selectiontechnique. Then the extracted features are ranked to avoid redundant features. The ranked features are used for thetraining and testing process with the Enhanced Extreme Learning Machine (EELM) technique for the classification of thebrain disorders. Then intelligent based gait analysis technique is used for the perfect identification of particularneurological disorders by comparing with the standard gait patterns in the database. For comparison of the gait patternof patients suffering from brain disorder, a healthy control group is taken. The stride intervals of the foot areanalyzedand compared for identification of disease, using machine learning based techniques.
II. LITERATURE SURVEYPushpa Rani et al.,[12] presents, a fast and effectual classification method called the Extreme LearningMachine(ELM) algorithm to classify the abnormal gait patterns. The t-test ranking algorithm is used for the classificationof gait patterns.  The study shows that when the number of categories for the classification task is large, ELM attainsbetter and stable classification accuracy with less training time comparative to SVM. This system shows the result ofELM 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 providingconnection weights between input and hidden layers. The Comparative result shows that KELM can achieve betterperformance 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’sdisease (PD). ELM and KELM used best possible parameters to train the ideal models for PD diagnosis with the help ofmRMR filter for feature selection. It is noted that mRMR-KELM achieves the very optimistic classification accuracy of96.47% via 10-fold cross-validation (CV) analysis can distinguish well enough between patients with PD and healthypersons. Pushpa Rani [5] proposed a method Hybrid Extreme Learning Machine (HELM) which chooses the inputweights 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 patternclassification 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 statisticalparameters such as the mean of the left foot step interval and the improved method of Kullback-Leibler divergence, fromthe probability density functions (PDF) of stride interval is estimated. This study got result of 82.8% accuracy bydifferentiating the gait patterns of the ALS patients and healthy control groups with the support of least-squares supportvector machine (LS-SVM).The studies show the possibility of gait being used in the classification and identification of neurologicaldisorders, 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 improvedperformance with minimum cost.
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III. IDENTIFICATION OF GAIT ABNORMALITYThe gait analysis method is proposed to identify the neurological disorders consists of three phases namelyfeature extraction phase, classification phase and identification phase. The feature extraction phase deals withpreprocessing of gait video, silhouette feature extraction and ranking of gait features. The classification andidentification phase deals with the training and testing of collected ranked gait features and finally identify the type ofbrain disorders.The block diagram of proposed system for Analysis of Gait abnormality is shown in Figure 1.

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 extractionand ranking of gait features.1) Preprocessing:Initially gait video is taken and the adaptive gait silhouette extraction technique [4] is used to obtain the walkingfigure from the gait video. The median based background elimination method is applied and then some morphologicaloperations are used to correct the noises and extracting the particular regions of silhouette image. The silhouette imagesare 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 whichcollects the pixel from the contour region [9]. The right end pixel and the left end pixel on the outline region in every rowof a silhouette image is measured as Outermost Contour. The centroid of the Outermost Contour is considered and thenumber of pixel on the outermost contour is noted. The desired silhouette features are detected and extracted bycalculating 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 andavoid 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 thetarget class (maximum relevance) and non-redundant subset features (minimum redundancy) [3]. The correlationsbetween selected features and target class is discovered by using the collected common information. This mRMRtechnique is implemented to choose features based on maximizing the joint dependency of top ranking unique featureson the target class and avoids choosing redundant features. The optimization standard of mRMR is as follows:

where X is the complete set of gait features, c is the target class feature, xjis the jth feature, Sk-1 is the set oftop k-1 features designated in the previous iterations, I is the mutual information, I (xj, c) and I (xi , xj) show commoninformation between distinct features xjwith class c and common information between features xj and xj,correspondingly.
(1)
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B. Classification Phase:The classification of neurological disorders is done with the training and testing of collected ranked gaitfeatures. The Enhanced Extreme Learning Machine (EELM) technique is implemented for the classification purposeswhich combines the concept of ELM and SRC techniques. This technique avoids random input and provides choosingsuitable inputs and hidden biases for gaining better result.The learning speed of the Extreme Learning Machine(ELM) is extremely fast while it cannot handle noisewell, whereas Sparse Representation based Classification(SRC) method illustrates eminent robustness to noise while itsuffers high computational cost. In order to overcome their drawbacks and include their particular advantages, thiswork proposes an approach of combining ELM and SRC technique for classification of normal and abnormal gait patternswith minimum time.
C. Identification Phase:The identification phase deals with particular recognition of the type of neurological diseases based on the gaitpatterns. 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. Thestride intervals of the foot are compared for identification of particular brain disorder. The particular identification ofthe type of brain diseases based on the gait patterns is done by Sparse Representation based Classification(SRC)technique.
IV. RESULT AND DISCUSSIONThe proposed work deals with the classification and identification of neurological disorder using gaitanalysis techniques. The data used in this study are gained from the CGA normative gait database. The Figure 2 showsthe stride times of the healthy persons and persons with brain disorders [7]. It shows that the stride times associatedwith 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 studyshows that the EELM has a higher accuracy rate of 99.3%, while that of other classifiers. The Figure 3 shows thegraphical representation of classification accuracy of brain disorders for each classifier.

Fig. 2. Stride Time for each type of diseases
TABLE I:

COMPARISION OF CLASSIFIERS BASED ON CLASSIFICATION ACCURACY

CLASSIFIERS ACCURACY (%)SVM 94.5ELM 95.8HELM 99.2EELM 99.3
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IV. RESULT AND DISCUSSIONThe proposed work deals with the classification and identification of neurological disorder using gaitanalysis techniques. The data used in this study are gained from the CGA normative gait database. The Figure 2 showsthe stride times of the healthy persons and persons with brain disorders [7]. It shows that the stride times associatedwith 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 studyshows that the EELM has a higher accuracy rate of 99.3%, while that of other classifiers. The Figure 3 shows thegraphical representation of classification accuracy of brain disorders for each classifier.

Fig. 2. Stride Time for each type of diseases
TABLE I:

COMPARISION OF CLASSIFIERS BASED ON CLASSIFICATION ACCURACY

CLASSIFIERS ACCURACY (%)SVM 94.5ELM 95.8HELM 99.2EELM 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 bounddisease. The result shows that the EELM algorithm have minimum time for classification of brain disorders but otherclassifiers 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 braindisorders by each classifier.
TABLE II:

COMPARISION OF CLASSIFIERS BASED ON CLASSIFICATION TIME

CLASSIFIERS TIME (sec)SVM 0.87ELM 0.69HELM 0.38EELM 0.36

Fig 4. Histogram of classification time for each classifier.
V. CONCLUSIONAn automatic diagnosis method for the classification and identification of brain disorders using gait analysistechnique is proposed. This will result in the early diagnosis and treatment process for the neurological disorder. Theproposed method deals with feature extraction, classification and identification phases for the detection of gaitabnormality. The Enhanced Extreme Learning Machine (EELM) technique is implemented by the combination ofExtreme Learning Machine (ELM) and Sparse Representation based Classification (SRC) for the training and testing ofgait features and for the identification of brain diseases in particular. The EELM technique achieves higher classificationaccuracy with minimum time and less computational cost than the other algorithms for improved identification of gaitdiseases. In future some advanced machine learning algorithms can be implemented to enhance the classificationaccuracy added with reduced training time.

REFERENCES1. Sandra Amor, Fabiola Puentes, David Baker, Paul van der Valk, "Inflammation in neurodegenerative diseases", Immunology, 2010Feb; 129(2): 154–169.2. T. Carletti, D. Fanelli, A. Guarino, A new route to non invasive diagnosis in neurodegenerative diseases?, Neuroscience Letters 394(2006) 252–255

90

95

100

Ac
cu

ra
cy

 (%
)

0

0.2

0.4

0.6

0.8

1

Cl
as

sif
ica

tio
n

Ti
m

e 
(s

ec
)

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

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

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 bounddisease. The result shows that the EELM algorithm have minimum time for classification of brain disorders but otherclassifiers 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 braindisorders by each classifier.
TABLE II:

COMPARISION OF CLASSIFIERS BASED ON CLASSIFICATION TIME

CLASSIFIERS TIME (sec)SVM 0.87ELM 0.69HELM 0.38EELM 0.36

Fig 4. Histogram of classification time for each classifier.
V. CONCLUSIONAn automatic diagnosis method for the classification and identification of brain disorders using gait analysistechnique is proposed. This will result in the early diagnosis and treatment process for the neurological disorder. Theproposed method deals with feature extraction, classification and identification phases for the detection of gaitabnormality. The Enhanced Extreme Learning Machine (EELM) technique is implemented by the combination ofExtreme Learning Machine (ELM) and Sparse Representation based Classification (SRC) for the training and testing ofgait features and for the identification of brain diseases in particular. The EELM technique achieves higher classificationaccuracy with minimum time and less computational cost than the other algorithms for improved identification of gaitdiseases. In future some advanced machine learning algorithms can be implemented to enhance the classificationaccuracy added with reduced training time.

REFERENCES1. Sandra Amor, Fabiola Puentes, David Baker, Paul van der Valk, "Inflammation in neurodegenerative diseases", Immunology, 2010Feb; 129(2): 154–169.2. T. Carletti, D. Fanelli, A. Guarino, A new route to non invasive diagnosis in neurodegenerative diseases?, Neuroscience Letters 394(2006) 252–255

90

95

100

SVM ELM HELM EELM

[VALUE] %
[VALUE] %

[VALUE] % [VALUE] %

Classifiers

ACCURACY (%)

[VALUE]

[VALUE]

[VALUE] 0.36

0

0.2

0.4

0.6

0.8

1

SVM ELM HELM EELMClassifiers

Time

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

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

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 bounddisease. The result shows that the EELM algorithm have minimum time for classification of brain disorders but otherclassifiers 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 braindisorders by each classifier.
TABLE II:

COMPARISION OF CLASSIFIERS BASED ON CLASSIFICATION TIME

CLASSIFIERS TIME (sec)SVM 0.87ELM 0.69HELM 0.38EELM 0.36

Fig 4. Histogram of classification time for each classifier.
V. CONCLUSIONAn automatic diagnosis method for the classification and identification of brain disorders using gait analysistechnique is proposed. This will result in the early diagnosis and treatment process for the neurological disorder. Theproposed method deals with feature extraction, classification and identification phases for the detection of gaitabnormality. The Enhanced Extreme Learning Machine (EELM) technique is implemented by the combination ofExtreme Learning Machine (ELM) and Sparse Representation based Classification (SRC) for the training and testing ofgait features and for the identification of brain diseases in particular. The EELM technique achieves higher classificationaccuracy with minimum time and less computational cost than the other algorithms for improved identification of gaitdiseases. In future some advanced machine learning algorithms can be implemented to enhance the classificationaccuracy added with reduced training time.

REFERENCES1. Sandra Amor, Fabiola Puentes, David Baker, Paul van der Valk, "Inflammation in neurodegenerative diseases", Immunology, 2010Feb; 129(2): 154–169.2. T. Carletti, D. Fanelli, A. Guarino, A new route to non invasive diagnosis in neurodegenerative diseases?, Neuroscience Letters 394(2006) 252–255



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

Research Paper IJRAR- International Journal of Research and Analytical Reviews 12

3. Peng, H., F. Long, and C. Ding, Feature selection based on mutual information: Criteria of Max-Dependency, Max-Relevance, andMin-Redundancy. IEEE Transactions on Pattern Analysis and Machine Intelligence, 2005. 27(8): p. 1226-1238.4. M.Pushpa Rani and G.Arumugam, "An Efficient Gait Recognition System for Human Identification using Modified ICA",International Journal of Computer Science and Information Technology ,Vol 2, No I, pp55-67,2010.5. M.Pushpa Rani, "Abnormal GAIT classification using hybrid ELM," 2014 IEEE 27th Canadian Conference on Electrical and
Computer Engineering (CCECE), Toronto, ON, 2014, pp. 1-8.6. Huang, G.B., et al., Extreme Learning Machine for Regression and Multiclass Classification IEEE Transactions on Systems Man andCybernetics Part B-Cybernetics, 2012. 42(2): p. 513-529.7. The National Institutes of Health-sponsored Research Resource for complex physiological signalshttps://www.physionet.org/physiobank/database/gaitndd/8. Hui-LingChen et al.,"An efficient hybrid kernel extreme learning machine approach for early diagnosis of Parkinson׳sdisease",Elsevier,NeurocomputingVolume 184, 5 April 2016, Pages 131-1449. Lili Liu et al.,"Gait Recognition Based on Outermost Contour", International Journal of Computational Intelligence Systems, Vol. 4,No. 5 (September, 2011)10. Rueterbories J, Spaich EG, Larsen B, Andersen OK. Methods for gait event de- tection and analysis in ambulatory systems. MedEng Phys 2010;32:545–52. doi: 10.1016/j.medengphy.2010.03.007 .11. Yang M, Zheng H, Wang H, McClean S, Hall J, Harris N. A machine learning approach to assessing gait patterns for complexregional pain Syndrome. Med Eng Phys 2012;34:740-746. doi: 10.1016/j.medengphy.2011.09.018.12. M. Pushpa Rani, G.Arumugam, "Children Abnormal GAIT Classification Using Extreme Learning Machine", Global Journal ofComputer Science and Technology,Vol. 10 Issue 13 (Ver. 1.0) October 2010, p. 66.13. Yunfeng Wu and Sin Chun Ng," A PDF-Based Classification of Gait Cadence Patterns in Patients with Amyotrophic LateralSclerosis" 32nd Annual International Conference of the IEEE EMBS ,Buenos Aires, Argentina, August 31 - September 4, 201014. M Pushparani and D Sasikala, “A Survey of Gait Recognition Approaches Using PCA and ICA”,Global Journal of Computer Scienceand Technology, May 201215. Athisakthi, Dr.M.Pushparani, A, “Detection of Movement Disorders Using Multi SVM”, Global Journal Of Computer Science AndTechnology, Feb 2013.



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

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

Proposed Architecture for Sentiment Analysis in MongoDB Database

1V.Lakshmi Praba, 2M.Bhuvaneswari1 Assistant Professor, Rani Anna Govt. College For Women, Tirunelveli, India2 Research Scholar, Reg.No: 17224012162051, Research Department of Computer Science, Rani AnnaGovernment College for Women, Manonmaniam Sundaranar University, Abishekapatti, Tirunelvel - 627012,Tamil Nadu, India.
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 AI refers to the use of natural language processing,text analysis, computational linguistics and biometrics to systematically identify, extract, quantify and study afftectivestates and subjective information  from social media, blogs, ratings and reviews. It is an emerging field of research in textmining.The increase in the use of web and internet drives the need for Sentiment Analysis because users most oftenexpress their opinions or feelings  as textual data. It aims to determine the attitude of a speaker, writer or other subjectwith 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 orNegative or Neutral, Good or Bad, Subjective or Objective. Based on the level of text selected for analysis SentimentAnalysis is mainly classified as – Document level, Sentence Level or Aspect Level. Document level classifies the wholedocument about a single topic  as expressing positive or negative or neutral sentiment. Sentence Level analysis isperformed on each sentence of a document to find whether it is objective or subjective. Aspect level analysis identifiesthe individual entities and their aspects in a document and then finds the polarity of each aspect of the entities. A singleentity may have different polarities for different aspects. For example a user review may express a positive opinion onone aspect of a hotel but a negative opinion of another aspect of the same hotel. So aspect level analysis is used  inapplications 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 andimages.  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 somebenchmark datasets. Sentiment Analysis is used in Business Intelligence, Bias identification of new sources, identifyingappropriate advertisement content, politics, law, sociology, psychology, beauty, fashion, sports, health, traveller’sexperiences with hotels, tourist spots, airlines[1] etc.  Sentiment Analysis faces certain challenges in analyzing dynamicevents 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 threetechniques of sentiment analysis mentioned above. This paper is organized as follows, Section 2 describes about FeatureSelection, section 3 discusses about Sentiment Classification, section 4 explains Cross-Domain Analysis,section 5discusses on MongoDb database,  section 6  reviews the existing literature on sentiment analysis, section 7 presents theproposed architecture and section 8 presents the conclusion.II. FEATURE SELECTION

A. PreprocessingThe 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.



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

Research Paper IJRAR- International Journal of Research and Analytical Reviews 14

 Upper case to lower case conversion.
B. FeaturesThe features extracted from an input text can be categorized as – Sentiment Features, Punctuation Features, SyntacticFeatures, 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.c) 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 sentimentalwords, 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 specificsense 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 MethodsThe features selected using feature selection methods are weighted using Feature Presence(FP) or FeatureFrequency(FF) methods. FP method calculates feature value by considering only their presence or absence. FF methodcounts the number of features in the input text.1) Mutual Information (MI) : Mutual Information method  selects features that are informative of their classesand are  not unevenly distributed among the sentiment classes. It concentrates on terms that appear less frequently inthe input data. It is given by eqn (1). asMI(f,c) = ∑   ∑   P(f,c)   log P(f,c) (1)cϵC   f P(f)P(c)where P(f,c) indicates the joint probability distribution function, P(f) and P(c) denotes the marginal probabilitydistributions of f and c, and C is the classes: POSITIVE and NEGATIVE.2) Information gain(IG):Information gain calculates whether a feature is relevant for sentiment analysis byanalyzing its  presence or absence in the text . It is calculated using eqn(2) asIG(f,c)   = - ∑  P(c)   log   P(c)   +   ∑   P(f)   ∑   P(c|f)   log   P(c|f) (2)c,c f,f           c,cP(c|f) is the joint probability where class C and feature f is occur together. P(c) denotes the marginal probability.3) Chi-square (χ2 ): Chi-square is a measure of the deviation of the observed count of a frequency from theexpected counts[3].  It is measured using eqn(3) asχ2 (f,c)      = N(WZ-YX)2 (3)(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 ofsamples in which feature f and c occurred together. f is the feature and c is the class. The following table shows whateach symbol W, X, Y, Z indicates TABLE: I2×2 CONTINGENCY TABLE OF FEATURE (F) AND CLASS(C)c ĉf W Xf Y Z4) TF-idf(Term Frequency-Inverse Document Frequency) :TF-idf  is a weighting scheme that measures a wordrelevance in the dataset based on the frequency of appearance of word in the sample. It is calculated using eqn(4) asTF-idfi =   ti,j x log   ( N ) (4)dfiTF-idfi is the weight of a term i,ti,j is the frequency of term i  in sample j. N is the total number of samples in the corpus. dfiis the number of samples containing term i.
III. SENTIMENT CLASSIFICATIONSentiment Classification techniques can be broadly classified into Machine Learning Approach, LexiconBased 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 testset of data. Based on the training set classification the test data is classified. This approach  is classified as:SupervisedLearning, Unsupervised Learning and  Semi-supervised Learning. A hybrid of the above learning methods can also beperformed.1) Supervised Learning : The sample data is classified into known class labels. The commonly used classifiers areDecision Tree Classifiers, Linear Classifiers, Rule Based Classifiers and Probabilistic Classifiers. Decision TreeClassifiers builds by continuously splitting the data based on a certain parameter to form a tree structure. The tree hastwo components - decision nodes and leaves. The decision nodes denote data split and decision leaves are the decisionsor final outcomes.  An example of Decision Tree Algorithm is ID3 – Iterative Dichotomiser.  Linear Classifiers classifiesbased on the value of a linear combination of the characteristics .It is the fastest and most commonly used type ofclassifier. 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 ideallysuited for SVM classification because of its sparse nature and they tend to correlate to one another and get organizedinto linearly separable categories. It is best suited for classifying reviews according to their quality. NN takes realvectors as inputs. Words in input text should be represented in the form of real vectors which is a function of the wordfrequencies in the document. This is well suited for identifying non-linear patterns where there is no one-to-onerelationship between input and output. It is a model of artificial neurons built across two or three layers. A set of weightsare associated with each neuron to compute a function of its input.  Rule Based Classifier models the data space with aset of rules. Based on the criteria to generate rules the training set constructs all the rules. The two criteria that governthe rule construction process are support and confidence. Support is the number of instances of the training set whichare relevant to the rule. Confidence is the conditional probability of the rule that is satisfied.  Probabilistic Classifieroutputs a probability distribution of input over a set of classes. Popular algorithms in this classifier are Naïve BayesClassification, Bayesian Network, Maximum Entropy classifer. Naïve Bayes Classifier computes posterior probability of aclass based on the word distribution in the document. It makes use of Bayes theorem to predict the probability of a classand Naïve’s assumption that all features are independent. Bayesian Network model is a directed acyclic graph whosenodes are random variables and edges represent conditional dependencies. This model assumes that all the features arefully related. This is less frequently used because of its computation complexity. Maximum Entropy Classifier is based onPrinciple of Maximum Entropy which selects the model with maximum entropy value from all the models that fits thecurrent state of knowledge of the training data.2) Unsupervised Learning:This approach of machine learning also has training set and test set but classifies datainto unknown class labels. This method reveals the structure or relationship between different inputs. Clustering is themost common  method of unsupervised learning which groups  the input data into different clusters and puts the  newinput into the appropriate cluster. This method  is more challenging because same data may be placed in differentclusters depending upon the clustering process. Algorithms that can be used are Expectation Maximization, k- Meansetc. 3) Semi-supervised Learning: In this approach some data is classified with known labels and a part of data isclassified with unknown labels. A majority of the real life applications  are representatives of this type of learning.  Someof methods used are Generative models, Discriminative models like Smoothness, Graph/Manifold regularization methodetc. Both Supervised and Unsupervised algorithms can be used.
B. Lexicon Based ApproachThis 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 fewseed 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 opinionwords to find more words from a large corpus. It also considers connective words AND, OR, BUT, HOWEVER etc todetermine two adjectives are of same or different orientations. Statistical or semantic approach are the two concepts ofthis approach. Statistical approach[8] makes use of statistical techniques to find the polarity of words by determining thefrequency of occurrence of words, co-occurrence of words etc. Semantic approach[9] depends on differentprinciples 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 ANALYSISCross-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 bookreview may be used to test the data extracted from a  movie review. The trained source domain data  can be used aloneor in combination with some trained target domain data to handle test data of the target domain. For example traineddata from one product review can be used to analyse untrained data of another product review. Cross-domain analysisposes many technical challenges because sentiment analysis is highly domain-specific. Moreover  words or phrases thatfrequently 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 onedomain might be very poor when applied to another domain. The polarity of words might differ from source domain totarget domain. For example the word ‘Cheap’ has positive polarity in the case of a hotel or product but it representsnegative polarity in movie reviews where the user may comment the story line of the movie shows the cheap mentalityof 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, TopicModeling, Thesaurus Based Approaches, Case Based Reasoning Approach, Feature Based Approach, Graph BasedApproach, Distance Based Modeling, Domain Similarity and Complexity Approach, Knowledge-Enhanced Meta- ClassifierModel etc.[4].
V. MONGODBTraditional relational databases were initially used for handling data. But big data deals with an enormousamount of data with key features as velocity, veracity, volume and variety. Data may be of different formats and oftensemi structured or unstructured. These factors challenges the traditional databases and they failed to provide adequatesolutions . This lead to the concept of NoSQL database which is a non-relational databases that eliminates the concepts ofthe normal tables, rows, columns etc. NoSQL databases is designed to handle huge amount of data and variety of datawith 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. Itstores data in collections made of individual documents.  Documents in this database are in schemaless binaryrepresentation of JSON format called BSON. It best suits to big data analytics because it proves effective in handlingunstructured data and extracts full cloud computing and storage benefit by providing automatic sharding facility to storelarge amount of data in cloud.  It also enables location based data analytics and operations, get real time data reportingand 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 theregular database features like adhoc queries, indexing, aggregation, scaling, replication, load balancing, programminglanguages support especially Java etc. MongoDB has official drivers for major programming languages and developmentenvironments. MongoDB is well apt for real time analysis from user reviews, comments, browsing history, youtubecomments, social networking site information  etc. To summarise MongoDB is able to meet the data challenges of todaywhich cannot be accomplished well with relational databases.
VI. REVIEW OF LITERATURE
A. RESOURCE BUILDINGLorenzo Gatti et al.[10] derived SentiWords lexicon based on the prior polarity computation. The lexica was trainedusing Warr data set. The performance of the lexica was tested using classification and regression in SemEval andTreeBank data sets. The lexica experimentally proved of having high precision and high coverage than manuallyannotated sentiment lexicas with a precision accuracy of 0.602. Supervised Learning algorithm SVM is the process ofbuilding the lexica.
B. Sentiment PreprocessingWanxiang Che et al. [11] proposed a framework Sent_Comp as a preprocessing tool to compress the sentences  used forAspect-Based Sentiment Analysis. This tool classifies lexicons in each sentence based on nine rules for Chinese languageand decides ‘delete’ or ‘reserve’ of lexicons and thus compresses sentence making it shorter and easier to parse. Corporadatabase is used for evaluating the tool and it proved to be domain independent and effective for Aspect Based Analysiswith a good performance indicator values for precision, recall, F-score etc.
C. Sentiment AnalysisXiaojiang Lei et al.[12] proposed a Sentiment Based Rating Prediction Method(RPS) for user reviews on products basedon three factors user sentiment similarity, interpersonal sentimental influence and item’s reputation similarity. CorpusBased Statistical based LDA algorithm. The dataset used is Yelp.  This method was experimentally proved to improverecommendation 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 byconstructing a coarse grained sense inventory by grouping senses and developing selectional preferences for sensegroup. This disambiguates the sense of a word in different contexts. The LDA algorithm is used which is a Corpus BasedStatistical Approach. The performance was tested in Senseval-3 dataset and experimentally proved to disambiguatewords with an accuracy of 0.83.Wei Zhao et al.[14] proposed a novel deep learning framework for product review sentiment classification using weaksupervision signals. This paper focussed on developing two deep learning frameworks- WDE-CNN and WDE-LSTM usingSupervised Learning approach. The data for study as Amazon user reviews. WDE-LSTM proved to be capable ofmodelling 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 mediasites. This method uses emoticons to label data and extracts four different types of knowledges. The algorithms used areNaive Bayes, Logistic Regression and PMI-SO in Twitter and the Chinese blog Weibo. The results showed the method wasfeasible 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 betweendomains and build models for extracting polarity inference for documents of multiple domains. This paper summarisesthe whole review as a single distributed vector and identifies domain as a parallel task using a Supervised Learningapproach. The approach is experimentally evaluated using Dranziera dataset and has shown an efficient precision, recalland f1 indicator.Wei Wang et al.[17] studied the impact of the text content at various levels like title, blurb, first 100 words, detaileddescriptions of crowdfunding projects using Lexical Based Approach and Supervised Learning algorithms likeAssociation Rule mining, Conditional Random Field(CRF) and Support Vector Machine(SVM).The result showed thatpositive 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 SurvivorNetwork. A Probabilistic Kripke Structure representation was used to represent and reason about prime causes ofsentimental change. Support Vector Machine and Logistic Regression Classifiers of Supervised Learning Approach wereused. 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 userreviews from Amazon CD and Game Reviews and Hotel Reviews from Trip Advisor. The model predicted sentiments athigher accuracy value.Lanshan Zhan et al. [20]  proposed a Dynamic Sentiment- Topic(DST) model which detects dynamic topics and alsoanalyses the shift of public sentiment towards a specific topic by depiction using Probability Graph Model. The datasettaken for study was Chinese blog Weibo and algorithm Expectation Maximization was used. DST performance better interms 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, emotiontendency classification and emotion expression extraction of Weibo Sentiment Analysis. It proposed an unsupervisedtopic sentiment mixture algorithm for emotion detection Weibo Blog. The emotion factor extraction accuracy was on anaverage 70%.Si Shi et al.[22] proposed  a hierarchical framework  for realtime tracking of Chinese Blog using complex eventprocessing. It converts the microblog text to emotional microblog, classifies it and summarises mood using Online BatchWindow Technique periodically. Naive Bayes and SVM algorithms were used. The average latency per event was stableat 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 systemfor 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 classesand developed a tool SENTA for performing the classification. OpenNLP was used for feature extraction and RandomForest Classifier as used for classification. The performance indicators like accuracy, precision, recall, F-Measure showedimproved results in the classification process.Rita Georgina Guimaraes et al.[24]  suggested age group as the most relevant parameter to sentimentally analyse userwritings in Social Networks. A model based on Deep Learning  was proposed for this. The proposed model wascompared with the other popular algorithms like Multilayer Perceptron, Decision Trees, Random Forest, SVM and DCNNwas 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 Twitterdata. Feature Extraction was done using OpenNLP  and  Classification using SVM. The experimental results showed goodperformance indicator values.
D. Sentiment ClassificationZhang Yangsen et al. [26] studied a Recurrent Neural Network  Sentiment Classification for Chinese MicroBlogs whichhelps 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 bydistinguishing 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 decomposesthe sentiment classifier into general sentiment knowledge and domain specific sentiment knowledge. It exploitssentiment relatedness between different domains to handle insufficiently labelled data. It extracts general sentimentknowledge using global model and specific sentiment using domain specific model. It proposed an Accelerated algorithmbased on FISTA and a paralled algorithm to train dataset. Amazon dataset was taken for study. The parallel algorithmwas effective in training the dataset. This models classification as a convex optimization problem. The time complexitywas found to be less.E. Cross Domain AnalysisDanushka Bollegala et al.[28] constructs a model for cross-domain sentiment classification. It constructs a cross domainclassifier based on three objective functions that capture distributional properties of pivots of both domains , labelconstraints of source domain and geometric properties of unlabeled documents in source and target domains.
VII. PROPOSED ARCHITECTUREBased on the analysis performed on the above papers a novel Hybrid model for sentiment analysis is proposedwhich 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 furthertokenized and cleaned to form a bag of words. These words are then compared with any standard lexicons like Sentinetto assign sentiment score. Based on the score assigned the polarity of the word is determined as negative, positive orneutral. In machine learning approach the various types of features are extracted from the input data. The featuresundergo a preprocessing phase of feature reduction, feature selection, assigning weight to features according to itssignificance in the input and feature clustering to group related features. The input data is then divided into training dataand test data. The training data undergoes a classification process. Depending on the classifier chosen using a rule orfunction a score is assigned to features. The highest score assigned decides the sentiment class to which the featurebelongs. The trained model is used to assign class to the test data. The results of the two approaches are combined todevelop the hybrid model that reveals the overall sentiment of the document and also highlights the polarity of specificwords in different aspects. The dataset of the analysis will be stored in the recently developing MongoDB database. Thisdatabase stores data as collections and documents which are non-schema based. This is well suited for storingunstructured user comments and reviews. This is a NoSQL database so the data retrieval process will be easier andefficient than the regular databases which uses a strict SQL format for retrieval. The model devised will be implementedand experimentally evaluated for its performance in the near future.
ARCHITECTURE DIAGRAM FOR THE PROPOSED MODEL
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VIII. CONCLUSIONThe detailed study of  literature performed  in  this  paper  shows the significance of  the various approaches invarious contexts and their performance levels in different experimental environments.  This review has also introducedto the recently emerging NoSQL database concept with reference to MongoDB database. This database is efficient in realtime data analytics of user reviews and comments which are unstructured. The data for the implementation is to bestored in cross-platform, document oriented, open source MongoDB database. This review has enabled to propose ahybrid approach of sentimental analysis which utilizes the positive aspects of both Lexicon Based and Machine LearningApproaches of Sentiment Analysis. From the study, the proposed work uses the most successfully proven OpenNLP forfeature extraction and SVM classifier or Naïve Bayes classifier for Machine Learning. Various lexicon based approacheswill be comparatively studied to identify the best method and standard lexicon to achieve higher performance. Whatfeatures to be selected and what weightage should be given to it will be analysed and identified in further study. Theillustrated framework is under implementation applying different features and weights for the considered algorithmsfor 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

IntroductionToday 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 alsoproduces problem in data accessing [1]. Web site is a group of web pages. Web pages may be text, images audio andvideos.  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 fileformats. These log files are different types such as Error logs, Referrer logs and Access logs. Log files are located indifferent places like web server, proxy server and client browser. Analysis of these log files helps to extract knowledgeabout navigation behaviors of web user, increasing performance of web site, by improving web site design. Web miningis the applications of data mining techniques to discover data from web documents and services.  The internet businessmodel, which provides efficient way to accessibility of customer with less resources with minimum expenses [2]. So Webusage mining is to take hold of analyzes behavior patterns of web user.  Web users are extracted by access patterns. Theabove 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 theprocess of Data Cleaning, User identification, Session Identification and Path completion construction of usertransactions. Data Cleaning is the process of removing irrelevant and duplication records.  User Identification is the taskof associating pages with same IP address, User agent and Operating system.    User Identification is defined as asequence 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 analyzedvarious methods of user session Identification and Path completion process. We construct a learning graph based onuser 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 sectionIV, description of methodologies and an algorithm is proposed for different phases of preprocessing and learning graphconstruction.  Section V shows the experimental results of proposed algorithm for Viahz Murasu web server logs. Thesection VI deals with comparative analysis of existing and proposed methods.  Finally, concluded the paper in section VII.
Related WorksIn 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 methodbased on  reference length, time window and content pages for analyzing users sessions and travel path transactions arealso constructed. In [4] proposed an algorithm for every user travel path using referrer information.  Nirali Honest, AntiPatel, Ban kim and Patel [5] proposed path completion technique for University website through navigational behaviourand 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 learninggraph to predictive perfecting user next request without searching the whole web server. Mingming Zhou [7] describes
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the preprocessing techniques on e-learning logs for educators who are investigating student online reading behaviourusing sequential pattern analysis.  Priyanka Verma et al. Murat Ali Bayir et al. [8] analyzed mobile operators in Turkeyserver 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 predictionamong other three methods. Neelima et al. [9] presents algorithm for data cleaning, user identification and sessionidentification and analyzed the performance in terms of web logs.  Vikram Singh Chauhan et al. [10] discussed about theexisting methods for pre-processing and applied navigation and time based techniques for session identification throughparallel 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 readingbehaviour using sequential pattern analysis.  Priyanka Verma et al. [12] analyses the problems in existing techniques ofcleaning and user identification. They also proposed possibility of improving performance of cleaning and useridentification with experiments.  The experiment shows that the quality is improved for user identification with the helpof reduced unwanted log size. In paper [13] online reading behaviour are predicted based on events along with timedimension such as opening a window, closing window and clicking hyperlink. In paper [14] improved K-meansclustering 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 amongthe essential applications of Web usage mining. The main objectives of Recommendation system are to present astructure 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 timevisited. Paper [17]  evaluate different websites in order to provide good recommendation by availability of informationusing personalized resource genitor extended algorithm. Paper [18] proposed hybrid page ranking model based on userhistoric accessed page. Paper [19] proposed weighted K-means clustering for MovieLens data set.  Paper [20] focuses onproviding real time dynamic recommendation to all registered and unregistered visitors of websites.
Proposed SystemThe 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 sidelogs. The server site structure is shown in figure 1.

In general, log file is automatically created and maintained by web server whenever user access the web site withrequest for documents   (HTML, PHP), images, text and other objects.  This contains information about the user clickstream on the website.  Web logs are represented in any one of the available formats. In this work, extended common logformat is used to represent the web logs. There are various attributes in web server raw log such as IP address, date andtime of request, authentication details, Referrer URL, URL requested, browsing agent, status code, number of bytestransferred, access method, operating system and so on. Table 1 shows the sample web server log in extended commonlog format.
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Table 1: Sample log entry from Vizhamurasu web serverData preprocessing is an important phase,  it can be done by the processes such as Data Extraction, Data Cleaning, UserIdentification, Session Identification and Path Completion. In data extraction phase, log files are gathered from variousweb servers based on time duration for analysis.  In data cleaning process only needed entries are extracted from rawserver logs. User Identification phase is used to identify unique user through IP Address, browsing agent, operatingsystem, and query string. Session identification annex set of request crated by unique user during his/her sessions.  Inpath completion phase, missing user requests that are not logged into a log file (cached in client / proxy server side) areidentified and complete navigation path for all these sessions are framed. The proposed architecture for preprocessingthe server side web logs is depicted in fig. 1.

Fig: 2   Preprocessing model for web data

Proposed Preprocessing MethodologiesThe raw vizhamurasu news website server logs are experimented in this stage. The web usage mining data areusually taken from three parts: server level, client level, and proxy level. Among them, the server level is the mostconvenient to predict user browsing behaviour in web usage mining. In general, the data preprocessing task involvesdata 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 differentserver those logs are collected from different sources. In this work, we have collected access log data in a variety of logfiles named as access _log1, access_log2…..access log N from different Web servers. After that data are extractedaccording to specified time interval. In this work, six months logs from 16-05-2017to 16-12-2017 are gathered.

Phase 2: Data Cleaning AlgorithmData cleaning is the second step in our proposed methodology to remove all unwanted data. This method is usedin data mining analysis more efficiently. The cleaned data include removal of unsuccessful requests, request withirrelevant HTTP methods like 404, 300, etc., removal of multimedia  records such as video, graphics , image etc thus fileextension is .js, .mp3, .jpeg etc. Robot or spider and uninterested session from log file are removed.
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Phase 3: User Identification AlgorithmCleaned log files are further processed for user identification process. The aim of this process is to recognizing everyuser‘s access characteristics. Different users are identified by different IP addresses. User Identification based on IPaddress provides poor result because different users use same IP address, and same IP address can be used by differentBrowsers. So some more entries such as user query string, Url, operating system, number of time accessed particular urlis also considered for user identification.

Phase 4:  Session Identification AlgorithmA sequence of pages seen by a user during one visit is called session. Session is called as grouping the differentactions of a single user in the web log files. When a new user starts page browsing, a new session is created. In usersession identification methods, the most of the researchers are used Timeout, Reference Length and Maximal ForwardReference methods. Many researchers assume 30 minutes time duration between two pages requests. If predefines timeexceeded then new session is started mechanically. In Reference Length method the amount of time a user spends on apage is based on whether the page is an auxiliary or content page. In Maximal Forward Reference, each session is the setof page sequences from the first page to final page before a backward reference is made.

Phase 5: Path completion AlgorithmIn Path completion Phase, missing user requests that are not logged into a log file due to proxy / client sidecaching or use of back button to retrieve a page etc, are analyzed and complete user navigation path is framed for eachand every session.We have analyzed and complete user navigation path is framed for each and every session. The aim of path completiontask is to provide better result of data preprocessing and improve mined pattern’s quality. In this work missing pagesare included in the user access path, duplicate pages are removed in successive access session and name of the pages aremapped with page number. Consider a path sequence P={p1,p2....pn}, here n is the last page in a single session travel set.



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

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

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

Table: 2 Raw sample logs from vizhamurasu web serverThese logs contain unwanted details like multimedia and robotic files. After the completion of data cleaning process, thecleaned web server log file is prepared to load into Hbase server. The cleaned logs are shown in fig. 3

Fig: 3   Cleaned log fileThen individual user is identified based on the IP Address, Browsing Agent, OS, Date, time and User query string.  Theresults are depicted in fig. 4
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Fig  : 4  User IdentificationThe each user sessions are identified based on date, query sting, url, content and the time spent on each page. The fig. 5shows the number of sessions for each user.

Fig; 5 Session IdentificationThe user sessions are identified based on their spending time in particular page, date and time.  If a user can spent morethan 30 seconds, it’s considered next session for the same user shown in fig.6 as an example.

Fig; 6 User Session for all IP AddressThe 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

number106.77.172.107 08/10/2018 9:14 http://vithya.vizhamurasu.com/economics.php 408/10/2018 9:44 http://vithya.vizhamurasu.com/category.php| 223/09/2017 10:20 http://vithya.vizhamurasu.com/bank.php| 623/09/2017 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 completionalgorithm, appends the missing path using referrer number available in the web access log to each user session togenerate complete path. User’s access path 106.77.172.107Page sequence 4-2-6-8Combination 2-3-4, 1-2,1-2-3-4-6, 4-6-8Path completion 2-3-4-6-8
Table: 4   Complete Access Path of User SessionsIn fig.7 shows the result of user complete access   for every user sessions.

Fig: 7 Complete Access Path of User Sessions

Recommendation SystemThe 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 timesthe particular path is accessed by a user.  The learning graph is constructed from these accessed sequences and shown infigure 9 and figure 10.  Figure 9 shows the learning graph for IP address 117.222.157.35 and the overall recommendedlearning graph is shown in figure 10. This learning graph is used for predicting the user next request, while the user iswith the current page.

Fig: 8 User session sequences for IP Address 117.22.157.35

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

Comparative studyFor assessing the performance of proposed method, two metrics are considered. One is time and another is hitrate accuracy. The proposed methods shows better performance because of the parallel computing techniques used andHbase for storing unimaginable data set over MYSQL by existing methods. The analysis of comparison of overallexecution time taken by   existing Preprocessing algorithms and our proposed algorithm is depicted in figure 11.

Fig:11 Comparison of execution time for overall Preprocessing phasesThe figure 12 depicts the analysis of prediction accuracy comparison between our proposed algorithm and existingmethods.

Fig: 12 Comparison of Prediction Accuracy level between Existing and proposed algorithms
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Fig: 10 learning graph for overall recommended Access pages
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Fig: 10 learning graph for overall recommended Access pages
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In figure 13 depicts the performance metrics analysis of prediction accuracy comparison between our Proposed andexisting algorithms.
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ConclusionWeb site is considered the most important tool for advertisement in web areas. One can identify user navigationbehavior 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. Themain goal of the Preprocessing is to cleaning and extraction of only needed data. We have proposed algorithm for DataExtraction, Data Cleaning, User identification and Session identification and path completion. Construction of learninggraph is used to predict the user most interested pages. The existing methods deal with the static pages for user sessionsidentification and unvisited pages also predicted. In existing methods used only time metrics for prediction of userinteresting 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 morecomputation time compared to proposed parallel computing techniques and also get good accuracy level of prediction touser next requested pages.
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Semantic Web based Recommender System in E-learning System
1B.Gomathi, 2M.Thangaraj, 3S. Suguna1Research Scholar, Madurai Kamaraj University2Professor, Department of Computer Science, Madurai Kamaraj University3Assistant Professor, Sri Meenakshi Govt. Arts College for Women (A), Madurai-2, kt.suguna@gmail.com

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. INTRODUCTIONInformation Retrieval with semantic approach [31], [32] is the main issue nowadays. E-learning is a new-typeeducation form characterized mainly of online interactive learning by taking the learners as the subject and utilization ofthe network technology, multimedia technology and other modern information technical means [37], [38]. E-learningprovides abundant learning resources for students, who can receive the education as they need convenientlyovercoming the limitations of time and space, presenting great flexibility and convenience.  E-Learning recommendationsystem helps learners to make choices without sufficient personal experience of the alternatives [59].CollaborativeRecommendation 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 interactsdirectly with the E-Learning main page. The Tutor manages the curriculum with E-Learning. Ontology construction ismade for courses in E-learning. Adaptivity and assessments are updated through indexing. Knowledge base is in therepository and the ontology editor is used for the ontology construction for the elearning courses. Personalization isdone for the elearning courses based on ontology creation. The main phases of elearning system is given below,

Fig.1 Basic E-Learning Architecture
II. SURVEY OF SEMANTIC E-LEARNINGOntology Based Text Mining (OBTM) method is used to cluster the data according to their similarities. This methodis efficient and effective for clustering the courses [1], [2]. Information Retrieval [3] with OBTM method not only used fortext 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 qualityinformation from text. The Weighted Text Graph based Text Mining Ontology make the effective Statistical Report inText [7]. The preprocessing steps such as stop word removal, stemming, TF-IDF, clustering are discussed in [9], [20]. Inorder 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 basedcalculation the k-Means clustering algorithms is used to comparing with other. Concept Based indexing technique withdynamic 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 forthe Beginners. Text-To-Onto and On-To-Gen tools, which are fulfill the functional specifications. The Text-to-onto mineruses OWL as the container to hold the relationships [9]. Querying Text Based Documents in Ontology Repositories is animportant task. The process of Clean, populate, enrich a knowledge base repository exploited to answer a complexqueries [10].The Ontology Based Information Extraction (OBIE) is the application of automatic text grading system toidentify the correct and incorrect statements [11], [12]. The OBIE retrieved the data in relational databases using queryprocess [22]. The variability of correct and incorrect statements can be reduced through the use of a hybridconfiguration. Selection of research projects is an important research topic in research and development (R&D) projectmanagement [13]. Ontology Based Information Retrieval(OBIR) is capable of handling the numerous variations in sameidentity[17], and the keyword matching domain ontology are discussed in [18], [19]. The common Indexing includesTerm 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 indexationtechnique 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 basicconcepts 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 onrelationship, data properties, concepts and annotation property.  Word Net [30] is a lexical database [31] for thecommon English dictionary. It is used to improve the quality of clustering. Word Net covers polysemy and synonymy fortext 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 andRecommendation approaches.
TABLE 1

ANALYSIS OF CLUSTERING ALGORITHMS
Clustering Algorithms Merits DemeritsK-Means[8] High cluster Speed Non-hierarchicalSelf Organized Map[9] Large, complex data sets Always requires nearbysimilar pointsH-Agglomerative [23] Easy to implement, qualityof clusters Difficult to identify thenumber of clustersParticle Swarm Optimization[84] Low computational cost Too slow while clustering

TABLE 2
ANALYSIS OF INDEXING ALGORITHMS

Indexing Strategy Description LimitationsTriple store[38] (S,P,O) stored in Triples form Slow execution, requiresmany self joinsVertical Partitioning[50] Different table for all triples Stored the data in differenttableProperty Table[16] Data is stored in relational table Unable to handle multivalued attributesThe paper is organized as follows.  Section 3 deals with the proposed methodology for E-learning process.  Insection 4 performances of our proposed methodology is analyzed.  Finally, concluded the paper in section 5.
II. PROPOSED METHODOLOGYThe main aim of this work is learning the courses systematically with the help of indexing and recommendationtechniques. The resultant Collaborative  Recommender System (CRS) is shown in fig. 2.
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Preprocessing

`
Fig.1 CRS SystemThe phases involved in our Semantic based educational system PCRS is:

o Preprocessing
o Clustering
o Indexing
o Recommendation

o Collaborative Recommendation(CR)
o Content Based Recommendation(CBR)
o Demographic Recommendation(DR)
o Utility Based Recommendation(UBR)
o knowledge Based Recommendation(KBR)

o Ontology creation
o Ontology Tools
o Word net Ontology

A. PreprocessingIn this phase, the different document preprocessing methods are analyzed and applied for e-Learningprocess. 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 thesample 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 theprocessing steps.
B. ClusteringAfter preprocessing process, the courses are clustered using K_Means Algorithm.
C. IndexingIndexing 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 rowscorrespond to terms and whose columns correspond to documents. A typical example of the weighting of theelements of the matrix is tf-idf (term frequency–inverse document frequency): the weight of an element of thematrix is proportional to the number of times the terms appear in each document, where rare terms are upweighted to reflect their relative importance.
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D. RecommendationThis 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 RecommendationThe weight given to a Learning Object(LO) is determined by the correlation between that LO  and theLO 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 arating could also be a continuous number. The ratings of LO X and Y of the item k are written as and ,while and are the mean values of their ratings. The correlation between X and Y is then given by:

In this formula k is an element of all the items that both X and Y have rated.
2) Content based RecommendationThe content-based filtering systems are mostly used with the text documents. A standard approach forterm parsing selects single words from documents. The vector space model and latent semantic indexing aretwo methods that use these terms to represent documents as vectors in a multi dimensional space.
3) Demographic RecommendationA 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 inthose niches.
4) Utility based RecommendationUtility-based recommender systems provide recommendations based on the computation of the utilityof each item for the user. Some utility-elicitation methods have been developed on the basis of multi-attributeutility theory (MAUT) to represent a decision maker’s complete preference
5) Knowledge based RecommendationKnowledge-based recommender systems (knowledge based recommenders) [1][2] are a specific typeof 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 creationOntology is created with the use of Word Net English dictionary. Ontology is created with the conceptlike” 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].
III. EXPERIMENTAL RESULTSThe experimental results of preprocessing, clustering, indexing and ontology creation processes areshown in the following figures:

Fig. 1 Stopword Removal
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D. RecommendationThis 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 RecommendationThe weight given to a Learning Object(LO) is determined by the correlation between that LO  and theLO 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 arating could also be a continuous number. The ratings of LO X and Y of the item k are written as and ,while and are the mean values of their ratings. The correlation between X and Y is then given by:

In this formula k is an element of all the items that both X and Y have rated.
2) Content based RecommendationThe content-based filtering systems are mostly used with the text documents. A standard approach forterm parsing selects single words from documents. The vector space model and latent semantic indexing aretwo methods that use these terms to represent documents as vectors in a multi dimensional space.
3) Demographic RecommendationA 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 inthose niches.
4) Utility based RecommendationUtility-based recommender systems provide recommendations based on the computation of the utilityof each item for the user. Some utility-elicitation methods have been developed on the basis of multi-attributeutility theory (MAUT) to represent a decision maker’s complete preference
5) Knowledge based RecommendationKnowledge-based recommender systems (knowledge based recommenders) [1][2] are a specific typeof 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 creationOntology is created with the use of Word Net English dictionary. Ontology is created with the conceptlike” 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].
III. EXPERIMENTAL RESULTSThe experimental results of preprocessing, clustering, indexing and ontology creation processes areshown in the following figures:

Fig. 1 Stopword Removal
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Fig. 2 Stemming Process

Fig. 3 Ontology Creation
IV. COMPARATIVE ANALYSISIn this section, the performances of our system CR is compared with other Recommendations systems.

A. DatasetFor an experimental dataset, we extracted classes from RDF and OWL class library of J2SE (Java 2 PlatformStandard Edition) Software Development Kit with the use of Protégé. We selected 150 commonly used learningobject as programs P={p1, p2, ..., pm,} and 120 classes as library class files L={l1, l2, ..., ln}, which is a subset of P. Thenumber 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 KBRAccuracy 1 2 2 4 5Instance Based 2 4 6 4 7User Based 2 1 4 6 3Material Based 2 3 4 5 6Link analysis 1 1 3 4 5Table.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 methodThe half-life utility metric attempts to evaluate the utility of a recommendation list to a user. It is basedon the assumption that the likelihood that a user examines a recommended object decays exponentially with theobject's ranking. There is a 50% chance that the user will eventually examine it. This utility can be furthernormalized by the maximum utility (which is achieved when the user's all known ratings appear at the top ofthe recommendation list).

Fig.2 Half Life Utility
D. Recall of each method

Fig.4 Recall of each method

E. The relation between recall and precisionPrecision and recall are the most popular metrics based on this. For a target user i, precision and recallof recommendation, Pi(L) and Ri(L), are defined asPi(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 theprobe 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 meanprecision and recall, P(L) and R(L), respectively

Fig.5 Comparison of Precision and Recall
V. CONCLUSIONS AND FUTURE WORKResearch works in the field of E-Learning is represented by a broad spectrum of applications, rangedfrom virtual classrooms to remote courses or distance learning. Web-based courses offer obvious advantagesfor 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-learningsystem. In addition we present an approach for developing a Semantic Web-based e-learning system, whichfocus on the RDF data model and OWL ontology language. Compared with other Recommendation  systems, CRSgives the better performance based on the Precision and Recall. In future, Recommendation process in CRS is tobe incorporated.
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Quality Determination of Indian Pulse Seed using Imaging Techniques
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ABSTRACT Seed 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.

IntroductionThe seed is the first determinant of the future plant development and it is the master key to success with thegood crop productivity with increase in the economical profits. Benefits from the breeding can only be transferred to thefarmer if good quality seed is released, and farmers expected outcome is achieved through only by quality trueness ofseed varieties. Presently, the seed quality determined by involving the seed into various stress tests and immerses theseed into various chemical solutions that could distort the originality of seed. To overcome these disputes, our seedquality determination method involving an image analysis techniques to avoid distortion of a pulse seed. The varietytesting of pulse seed may be aimed to identify variety, to discriminate different varieties, to check the genetic purity or toprovide a characterization of the variety. Germination capability and seed vigor are the key objective to achieve goodcropping. 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, itis extremely complex to recognize which kind of seeds should be superior used in seed germinations.  Thus,  this  studyis  applied  the image  processing  and  computer  vision  method  instead  of using  only  human  visualization.  Thetraditional  way  to  behavior  the germination test, vigor test and purity test is based on human capability, it takes timesand high  labor  to  conduct  the  quality  test  in  the  seed  quality control process. Thus this context introduces a framefor determining the quality aspects of the Pulse seed in more accurate and efficient manner. The image analysistechniques are included to reduce the manual process for the analysis of quality pulse seed for good cropping. Thissystem employed with various form of image set like true color Image, Thermal image and Gray-scale images for thebetter quality determination that would guarantee for the high-quality harvesting. The morphological features areextracted and evaluated to analyze the aspects of the quality would satisfy an assured quality of the pulse. The remainingconcepts of this context are described in the following chapters. In section 2, the related work is discussed. The section 3declared the proposed methodology. In section 4, the results and discussion is illustrated.
RelatedWorkThe 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. Theconsequences are established to be expectant. In paper [2], proposed a technique that distinct with the assist ofautomated image processing mechanism on MATLAB. In these paper three parameters; types of wheat, Foreign Particleand Admixture of Agmark values are distorted over to computerized structure for advanced quality examination ofwheat. The paper [3], discussed and suggested another method in rice grading for Malaysia’s type of rice using imageprocessing method based on several features like is length, color and shape. In paper [4], analysis is performed onbasmati rice granules to evaluate the performance using image processing and Support vector machine (SVM) is
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implemented based on the features extracted from rice granules for classification grades of granules. The paper [5] dealswith the quality assessment of rice grains based on its size. Based on the size the grains are graded as (grade 1, grade 2and grade3). Here they considered different varieties of rice grains for testing like Basmati, sona masuri, boiled rice, eggrice 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 seedwith texture analysis and linear binary pattern. The paper [7] presented evaluation of moisture content of cereals bytexture analysis in image processing. The paper [8] represented an approach for quality determination by evaluatinggermination emergence by color and morphological measurement. In paper [9], proposed method for qualityassessment of Indian Basmati rice grains using Top-hat Transformation which attained high quantity of accuracy inprospering the effects of the Non-uniform Illumination than Computer revelation Inspection. Paper [10] proposes amodel that uses color and geometrical features as characteristics for categorization. The rating of rice illustration iscompleted according to the dimension of the grain kernel and presence of impurities. The paper [11], developed asystem for automated seed vigor assessment. This system contains a flatbed scanner  which  is  used  to  capture  theimages  of seedlings;  this  scanner  is  interfaced  with  computer. The  images  obtained  were  processed  by  computerto calculate  the  vigor  index  based  on  sample  mean  of various  statistics  acquired  from morphological features  ofthe  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  soybeanseedlings. 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 seedlingsare further processed to perform length measurement. The paper [13] developed a system for computer-aided  imageanalysis  of  digital  images  to  evaluate seedling  growth  as  a  measure  of  seed  vigor. The paper [14] proposed imageprocessing techniques for grading of rice samples based on their sizes. Image thus acquired is then converted to binaryimage to which they apply morphological functions and by finding the possessions of the associated mechanism in theimage the things features were removed. Based on the  substance  features,  stem  graphs  were  designed  and  the  grainseeds  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  foridentifying  two  varieties  of  rice  based  on  their  shape  and size.  Image  of  a  sample  grains  spread  on  the  black  orbutter  paper  were  arrested  using  a  digital  camera,  the  edge recognition function were achieved to compute theGeometric parameters. Based on these constraints they classified rice seeds into three parts namely normal, long andsmall rice seeds and exhibited the count of normal, long and small rice seeds on screen.
Proposed MethodologyThe proposed method considered ten varieties of Indian Pulse Seed namely COBLK6, RG7, COGR8, CO5, CORG6 andCOCP7. Each of these seeds are pre-processed and deployed for quality analysis. In the manual process an expertsinspect the individual pulse seed,  based  on  the  features  like  major  axis  length, minor  axis  length and  its  area andthen  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 determinationanalysis. Traditionally, the quality of pulse seed is analyzing using manual process which leads to much time-consumingand more labor-intensive, but the computer aided vision system is established to reduce the time consumption indetermining the quality aspects of the pulse seed.Farmer’s expected outcome is achieved through only by quality trueness of seed varieties. Presently, the seedquality determined by involving the seed into various stress tests and immerses the seed into various chemical solutionsthat could distort the originality of seed. To overcome these disputes, the seed varietal identification involving imageanalysis techniques is proposed to avoid distortion of a pulse seed. The variety testing of pulse seed may be aimed toidentify variety, to discriminate different varieties, to check the genetic transparency or to afford a classification of thevariety. 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 AnalysisFig 1 shows the framework for Quality Determination procedure for Indian Pulse Seed,. The steps involved here areImage Acquisition, Pre-processing, Quality analysis and Quality results.
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Fig 1. Framework  for Quality Determination of Indian Pulse Seed

Seed Color Purity AnalysisThe 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 pulseseed. Fig 2 shows components of seed color purity analysis.

Fig.2.Process Flow of Seed Color Purity Analysis
Image AcquisitionIn this module, the images of the pulse seed was capture using high-quality camera and stored as the image set. This unitconsists of digital CCD camera and illumination unit consisting of two lamps adjusted at angle with respect to a seedposition for correct field view of camera and a base covered with black cloth for placing seed samples. All images are300dpi resolution and 240 x 218 pixels in PNG format. The resulted images show relatively bright with darkbackground. 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

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

Pre-processingThe image pre-processing step is used to enhance the representation and to improve the quality of the image forthe quality analysis. The input image for this color purity analysis would be RGB color image and it is pre-processed toobtain the color pixel intensity for the analysis of color purity. The Median Filter is pertained to improve the quality ofthe pulse seed image. It is often desirable to perform noise reduction on the image. Such noise reduction is the step usedto 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 contrastdue to glare. Fig.4 shows the result set for our proposed seed color purity method.

Color Purity

HCPI

HSV Conversion
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Fig.4. Image Result for Pre-processing in color purity determination
Quality AnalysisThe applications of computer image processing in the fields of pulse seed clarity test efficiently advance thetechnical level of the seed purity recognition. In this processing component, the quality of the seed is evaluated based onthe color pixel intensity for various seed varieties. Color pixel intensity for RGB is extracted from the sample healthy andunhealthy sample seed images. Then the color pixel intensity is classified as Healthy Seed-color purity and UnhealthySeed-color purity and framed seed color palette for various seed. It decides that the extracted color intensity of thepreprocessed test seed images is  matched with healthy seed color palette classified color intensity would define theseed as good for cultivation and the case doesn’t satisfy the color intensity would reject the pulse seed.
Quality ResultsThe 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. Thisclassified color shade is compared with the color intensity value of the test sample pulse seed image. This moduleobtains accurate color purity of the healthy pulse seed when compared with the existing technique and decline theunhealthy seeds that don’t satisfy the range of the strong color-shade.

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

Vigorness AnalysisVigor  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 productioncompanies and commercial growers  to  evaluate  and  develop production  and  post-harvest  techniques,  to  makeinventory management and sales decisions and to justify premium  prices to have confidence in the performance of theircrops . The components of the vigorness analysis as shown in Fig.6.

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 RGBcolor image and thermal image. The roundness factor is employed in RGB image to analyze the vigorness ratio andthe blue pixel intensity value is evaluated from the thermal image, then the blue pixel intensity is processed to findout the water uptake or moisture content ratio from the pulse seed.
Image AcquisitionMoisture pulse seed Image acquisition of this unit is processed like previous acquisition procedure as stated insection 3.1.1 for various time intervals like 0hr, 6hrs, 12hrs, 18hrs and 24hrs. Thermal images of seed samples weretaken with the IR camera (SC7600; FLIR Systems) that had a resolution of 320x240 pixels. Thermal image systemcan record the temperature. Thermal images have hot and cold spots which are used to predict the moisture contentlevel of the pulse seed image easily. A sample set used for seed roundness factor analysis is   same as Fig.3 in section3.1.1. And sample set for thermal image processing is shown in Fig.8.
Pre-ProcessingThe input image might be either RGB color Image or Thermal Image. The pre-processing is employed after the imageacquisition for further process of vigorness test.  In this component, pre-processing is the process used to enhancethe images which are increasing the chances for success of other processes. The pre-processing includes twodifferent processes for analyzing the vigorness of the seed using thermal image and RGB color image. The soakedPulse 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 thresholdvalue is evaluated. This technique engaged to detect the blue color pixel values from the images contains RGB colorpixels, because the blue color portion of the thermal images of the pulse seed depicts the moisture content. The bluecolor pixel area of the pulse seed image is detected using color threshold value. The threshold value that selects theblue pixel section from the image by thresholding the blue pixel values and automatically situating other colors R, Gby zero would be eliminated.
Quality AnalysisMoisture content in the seed is required to be adequate for the seedling growth. If less than the range it doesn’tgerminate and also if it is superior to the moisture range then it may petrify. After the pre-processing of thermalimage of the pulse seed, evaluated the blue color mean intensity value. This mean intensity value would extract theblue pixel range of the image and depicts the water uptake level of the seed. Then the moisture content level isevaluated to find out the quality of seed that is further used for germination process and for the cultivation. Themoisture content ratio is evaluated by the equ.1:Moisture Ratio (M) = Total Image size (S)    x 100 ----- (1)Blue Pixel Ratio(R)The estimated moisture ratio is verified with moisture ratio range to qualify the seed and evaluate the water uptakeof the seed. If the moisture ratio is between 7% to 9 %  then the seed is determined as quality seed for healthycropping elsewhere, the seed is declined to be low-quality that is not good for cultivation and doesn’t met the levelof water uptake.In the second phase, the pre-processed RGB color pulse seed image is contributed as the input image. Seed can berepresented by its swelling and growth, which can be measured by means of ROI property in image analysistechniques. The morphology shape of the seed is elongated in corresponding dimensions. Swelling process could bemeasured the increase in size (area, perimeter, roundness, spericity, geometrical diameter) and shape. The seedgrowth 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 aspectof the pulse seed.
Quality ResultsThe Fig.7 depicts the analysis of seed roundness factor over time interval. This segmented image would illustratethat the roundness area and the diameter of the seed would increase for the good vigor assessment. This wouldcome to a decision with good quality seeds and decline the bad seeds.
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Fig.7.Pulse seed vignorness by roundness factor determinationIn Fig. 8, the sample thermal image set for vigorness analysis is shown. Fig 8, (a) (b) (c) (d) depicts the sample seedimage that defines the moisture content in term of blue color pixel over 0h ,6h , respectively

(a)                          (b) (c)                             (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.

(a) (b)                                 (c)                            (d)                                 (e)

Fig. 9 . (a)(b)(c)(d) detection of moisture region by blue pixel thresholding

(a)
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(b)

(c )

(d)
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 asshown in Fig.10. The increase in roundness area depicts that the seed would uptake sufficient water in certain time forits further vigorness.
Germination Emergence AnalysisGermination is distinct as “the appearance and improvement of seedling to a phase where the features of its necessarystructures specify whether or not it is proficient to expand promote into a plant under constructive conditions in thesoil”. 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  eventsthe  rapidity  of  germination which  is  generally  signified  by  time  to  50% germination,  while  seedling  growth  rateis  evaluated on a  real  time  basis  by  measuring  rate  of  elongation of the radical per unit time. A vigor test cannotreplace a germination test but rather supplements it with more information about seed quality.  Naturally,  thegermination  test  will  approximately  forever have  the  superior  result  because  the  assessment constraints  are  morepardoning  than  those  used  in the vigor test; so the germination analysis notifies producers how their seed will executein optimal conditions.

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

Fig 11. Process Flow of Germination Emergence

Pre-processingThe 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 processof enhance the image to situate the germination emergence rate. Then the binary conversion is handled with thisimage. The binary conversion of the image leads to identify the complex edges from the image. Typically the colorsused for the binary image are black and white. The color used for the objects in the image is white (foreground) andthe rest of the image will be filled by the color black (background). This would assist in find out the elongationlength and analyze the quality of germination of the pulse seed using imaging techniques.
Quality AnalysisA  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.  Seedtransforms  its  organic structure passing from a quiescent stage to a proliferating one,  and  any  morphologicaldissimilarity  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, AbnormalGerminants and Ungerminated seeds. The  cumulative  number of  seeds  which  have  developed  into seedlings  ofnormal  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 showabnormal or unhealthy appearance is known as Abnormal Germinants. Ungerminated Seed which  have  notgerminated  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 toextract the elongation portion from the image. The roundness factor eliminates the seed part from the image andextracts the elongation radicle from the image. Finally the elongation radicle area is evaluated to find the elongationrate for the pulse seed using this elongated image. The elongation length of the seed is evaluated for the elongationrate 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 andthe seed is declined for the cultivation.
Quality ResultsThe germination rate for the pulse seed area is illustrated in this section. The elongation rate for the subclasses ofthe germination seed is defined in the fig 12. This Fig 12 illustrates the Gray-scale and binary image for thegerminated seed image. Here the roundness is detected for the germinated seed to evaluate elongation rate. Thenthe elongation length of the seed is extracted by the roundness factor to evaluate the elongation rate. Vigornessindex is also important factor for quality determination. Vigor index is obtained by geometrical parameter like seedlength 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) X 100   ______ (2)Vigor index (VI)  =   [seedling length (cm) × germination percentage]             ______(3)

(a) (b)    (c)         (d)
Fig.12 Germination emergence determination

(a) Gray-scale Image (b) binary Image (c) Roundness detection (d) Elongation length

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

Table.1 Vigorness assessment geometrical parameterThe Table 2 shows the RGB color range for the thermal image of the pulse seed. This table illustrates that the colorregion in the thermal image would be within the range of this table to determine the vigorness. From this Table, the bluecolor threshold value is obtained to evaluate the moisture ratio.
Color ColorRangeRed 0-124Green 3-218Blue 0-135

Table 2. RGB Color pixel range from thermal ImageThe Table 3 illustrates the moisture level in % for the quality seed and unquality seed. The high-quality seed mustacquire 7% to 9% of moisture content, but in low-quality seed the moisture content might be less than 7% will bedeclined.
Pulse Seed quality Moisture level in %Viable Seed 7%-9%Non-Viable Seed <7%

Table.3. Moisture level ratio for quality determination of pulse seedThe table 4 depicts that RGB pixel range in thermal image for the dry seed image samples to determine the water uptakelevel. The table shows the RGB pixel range for the thermal images for the dry seed and soaked seed is evaluated. TheRGB pixel range of the soaked seed would be evaluated for the specific time interval. This would depict the moisturecontent uptake of the seed samples. The blue pixel range for dry seed lays between 16 and 22 shows the moisture ratioof unqualified seed and also blue pixel range lies between 118 and 124 shows the moisture ratio of qualified seed .
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V-Viable Seed, NV – Non Viable Seed
Table.4.   RGB pixel range for dry and wet seed over time intervalThis table 5defines the final germination rate of the seed image. The variety of the sample images of the pulse seed isanalyzed and the germination growth rate is calculated in % .In this table table5 seed image in  lot D is the mostvigorness and seed image in lot E is the least vigorness as they have the high and low vigor index respectively.

Seed Lot Germination Rate%
Germination Rate
%

Seedling Length
Seedlength
in mm

Vigor Index Vigor status
Vigor

A 79 85 6715 High-vigor
B 48 56 2688 Low- vigor
C 86 74 6364 High- vigor
D 88 91 8008 High- vigor
E 55 45 2475 Low- vigor

Table.5.Germination emergence evaluation

V COMPARITIVE ANALYSISIn this section, our proposed IPSQD-2(Indian Pulse Seed Quality Determination-2) method is compared against existingmethod IPSQD-1(Indian Pulse Seed Quality Determination-1) in terms of Performance Accuracy ratio, Regocnition  Rateand Reliability Rate for quality analysis of Indian Pulse Seed.

.
Fig.13. Performance accuracy ratio for Quality seed analysisThe performance accuracy ratio is measured in the Fig 13. The quality parameters (Color Purity, Vigorness andGermination) of pulse seed is evaluated and compared with existing IPSQD-1 methodologies to measure thePerformance Accuracy Ratio. The quality parameters of the proposed IPSQD-2 methods provide accurate results withless-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.

Fig.14. Recognition rate for quality analysis methodsIn Fig 14 the recognition rate for the quality of the seed is shown. The recognition rate is based on the time and accurateratio. The proposed methods would provide high-recognition rate for both healthy and defeated seeds from the imageset when compared with the existing methods.

Fig.15 Reliability rate for quality analysis methodsThe reliability ratio for the quality aspects for the different image set type is shown in the Fig 15. The reliability ratio ismeasured based on the outcome of the quality aspects for both normal image set and defeated complex set. The existingmethods would lack in providing healthier outcome for the complex set. Thus these proposed methods would provideenhanced 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 germinationemergence with the sample pulse seed varieties that gives sensibly high detection rate.
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