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Preface 

Data warehousing and Data Mining are amongst the emerging trends of the day. India being the world’s 
second most populous country, is a very significant contributor of data related to medical care, 
agriculture and many more, which have tremendous value in respect of social welfare and development. 

Natural resource conservation, minimum risk agriculture, quality medical care have been most 
fundamental requirements that determine the status of the welfare of the society. Domain knowledge 
clubbed with IT, can infuse precision and quickness and work wonders. Traditionally 'Statistics', and now 
'data mining' in the modern days of ICT adoption, have been providing information support to critical 
decision makers. This certainly will have a significant influence on performance of both the medical 
sector and agricultural sector, in addition to contributing to growth of IT sector itself. Best foot in this 
regard has been already put forth by the Allana Institute of Management Sciences in bringing together 
experts from Medicine, Agriculture, Biology and IT. 

We have received more than 50 contributions out of which 21 were selected for publication in the 
proceedings. Seven papers are on medical informatics, four are on agro informatics, one is on 
Bioinformatics which is included in the medical informatics part, seven were on business management 
and generic concepts. The domains range from application of data mining to Unani diagnostics to 
processing of patent information. This Proceedings can be a useful resource for the research workers, 
students, IT professionals and academia alike. This publication is one of the series of quality technical 
publications the MCA department of AIMs is planning to bring out in the coming years. Our target would 
be mainly to produce value added books which aim at supporting interdisciplinary research and learning 
of subjects which are primarily interdisciplinary with IT as one of the components. 

Such a product would not have become a reality without support from many. We would like to thank 
Hon P.A. Inamdar, President MCE Society Mrs. A.P. Inamdar Vice President MCE society, Dr.Prof. R. 
Ganesan Director Allana Institute of Management sciences for the valuable infrastructural support. We 
are also thankful and acknowledge efforts of Prof Jawed Khan the chief organizer of the conference and 
his team members of organizing committee for such a wonderful conference. We will also thank all the 
participants for their contribution. The Technical contribution were reviewed and evaluated by our 
reviewers and the members of editorial board, we thank them for their invaluable contribution. Finally we 
thank our Excel India Publishers, New Delhi for careful handling of the manuscript both at the editorial 
and Production stages. 

 
Editors 

Dr. H.S. Acharya 
Prof. M.M. Junaid 

Prof. Shaikh Ashfak Ibrahim





Foreword 

Medical practitioners, drug discoverers, biotechnologists, agricultural scientists and practitioners, and 
business men are always on the search for innovative ideas. The ideas which may help them improve 
current processes, and take better risk free decisions. When a doctor diagnoses, minimization of the 
consequences of a wrong decision are always at the back of his mind. When a biotechnologist searches 
for a new sequence possibility of a better drug design is his ultimate goal. When an agricultural scientist 
looks for patterns in the past data he is looking for better practices with minimum risk and assured 
returns. They are fully aware of the uncertainties which are needed to be tackled. They need to unearth 
these from the huge past data that is lying with them in most cases. 

Data mining, which is also fondly called as patterns analysis on large sets of data, uses tools like 
association, clustering, segmentation and classification for helping better estimations and reliable 
inferences. Analysis of the data help the business firms to discover new ways to lower costs while 
improving the product and delivery methods with better chance of countering the competition. It is a race 
where speed with which you discover new processes, new patterns is what lets you successfully compete. 

A deep understanding of the knowledge hidden in the organizational data is vital to a firm’s 
competitive position and organizational decision-making. Traditional data analysis methods often involve 
manual work and interpretation of data that is slow, expensive and highly subjective. Data Mining 
enables firms to make calculated decisions by assembling, accumulating, analyzing and accessing 
corporate data. It uses variety of tools like query and reporting tools, analytical processing tools, and 
Decision Support System (DSS). 

Data mining has been used extensively in the banking and financial markets. In the banking industry, 
it is heavily used to model and predict credit fraud, to evaluate risk to perform trend analysis, to analyze 
profitability, as well as to help with direct marketing campaigns. 

In agriculture, data related to production, consumption, agricultural marketing, fertilizer 
consumption. Seeds, prices (wholesale as well as retail) technology, agricultural census, marketing 
regions, live stock, crops, agricultural credit, plant protection, watershed, area under productions yields, 
land use statistics, finance and budget etc, can be mined to reach to important conclusions and then to 
take decisions based on these conclusions. 

Progress in data mining applications and its implications are manifested in the areas of information 
management in healthcare, health informatics, epidemiology, patient care and monitoring systems, 
assistive technology, large-scale image analysis to information extraction and automatic identification of 
unknown classes. Various algorithms associated with data mining have significantly helped to understand 
medical data more clearly, by distinguishing pathological data from normal data, for supporting decision-
making as well as visualization and identification of hidden complex relationships between diagnostic 
features of different patient group. 

The first    National Conference on Data Mining (NCDM-2011), held in Feb 2011  was aimed at 
bringing researchers in data mining   from diversified domains.  The current conference NCDM-2013  is 
the second in the series planned by us. We received an overwhelming response from the enthusiastic 
participants. The Policy of Allana Institute of Management Sciences is to nurture and promote talent in 
research. This volume is a direct outcome of the effort. I congratulate my staff who have put in lot of 
efforts in bringing up this publication and sincerely hope the contents will be a helpful to all those who 
want to pursue research in the area of data mining. 

Dr. Prof. R. Ganesan 
Director 

Allana Institute of Management Sciences
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Neutrosophic Logic 

Abdul Quaiyum Ansari 
Department of Electrical Engineering, 

Jamia Millia Islamia, New Delhi–110025, India 
e-mail: aqansari@ieee.org

I. INTRODUCTION 

Starting with the old Boolean Logic in which 
every expression has two mutually exclusive states 
true/false, many variants of it were proposed as the 
researchers moved forward in the quest to find 
representations of human way of thinking, which is 
mostly ambiguous and vague. Thus came the Fuzzy 
Logic by Lotfi Zadeh in 1965, Intuitionistic Fuzzy 
Logic by K. Atanassov in 1983, Vague Sets by Gau 
and Buehrer in 1993, Interval-valued Fuzzy Sets by 
Sambuc in 1975, etc.Of all this, the fuzzy logic is the 
most dominant entry in the domain of logics and it has 
been time and again tested and proved by many 
researchers that it holds the potential of taking 
imprecise inputs and giving precise outputs providing 
a closer representation of real world executions. As 
computer simulations of real world working and 
human interpretations is an active thrust area; where 
in computers are handicapped to manipulate only 
precise valuations, the Neutrosophic Logic qualifies 
to replace all sorts of existing logics. The 
neutrosophic logic is a generalized one that 
encompasses all others as its special instances and is 
better suited to simulate human way of thinking with 
uncertainty and vagueness.  

II. CHRONICLE OF DIFFERENT LOGICS 

Prof. L. Zadeh had revolutionized the field of 
logics by proposing a novel multi-valued logic, fuzzy 
logic in 1965 where each element in fuzzy set had a 
degree of membership. It also has the provision of 
allowing linguistic variables whose truth values may 
vary between 0 and 1; in contrast to two values of 
classical logic.  

L-fuzzy sets were suggested by Gougen in 1967 
[6] in which any L-fuzzy set A is associated with a 
function µA from the universe X to lattice L, Interval-
valued fuzzy set (IVFS) which are special case of L-
fuzzy sets were given by Sambuc in 1975 [9], Belnap 
in 1977 defined four-valued logic [8] to cope with 
multiple information sources, with parameters truth 
(T), false (F), unknown (U), and contradiction (C).  

Fuzzy logic was extended by K. Atanassov in 
1983 [7] to Intuitionistic fuzzy sets on universe X 
where for any set A, x Є X, μA(x) + νA (x) ≤ 1, where 
μA(x), νA (x) refers to membership and 
non-membership values, respectively of element x 
to set A. 

Vague sets defined by Gau and Buehrer in 1993 
[10], are characterized by a truth and false 
membership functions and is a set of objects, each of 
which has a grade of membership whose value is a 
continuous subinterval of [0,1]. Concept of interval-
valued intuionistic fuzzy set (IVIFS) was given by 
Atanassov in 1999, where in IVIFS on universe X as 
an object A, such that 

A={(x, MA (X), NA (x)), x Є X},  
with MA : X Int([0,1]) and NA:X Int([0,1]) 
and for all x є X, sup MA (X) + sup NA (x) ≤ 1 
Quite recently, Neutrosophic Logic was proposed 

by Florentine Smarandache [5] which is based on 
non-standard analysis that was given by Abraham 
Robinson in 1960s. Neutrosophic Logic was 
developed to represent mathematical model of 
uncertainty, vagueness, ambiguity, imprecision, 
undefined, unknown, incompleteness, inconsistency, 
redundancy, contradiction. All the factors stated are 
very integral to human thinking, as it is very rare that 
we tend to conclude/judge in definite environments, 
imprecision of human systems could be due to the 
imperfection of knowledge that human receives 
(observation) from the external world. Imperfection 
leads to a doubt about the value of a variable, a 
decision to be taken or a conclusion to be drawn for 
the actual system. Multiple factors could lead to 
uncertainty like incomplete knowledge (ignorance of 
the totality, limited view on a system because of its 
complexity), stochasticity (the case of intrinsic 
imperfection where a typical and single value does not 
exist), or the acquisition errors (intrinsically imperfect 
observations, the quantitative errors in measures). 

III. DEFINITION OF NEUTROSOPHIC SET 

A logic in which each proposition is estimated to 
have the percentage of truth in a subset T, the 
percentage of indeterminacy in a subset I, and the 
percentage of falsity in a subset F, where T, I, F are 
defined above, is called Neutrosophic Logic[2]. 

Let T, I, F be standard or non-standard real 
subsets of ]-0, 1+[,with  

sup T = t_sup, inf T = t_inf, 
sup I = i_sup, inf I = i_inf, 
sup F = f_sup, inf F = f_inf, 
and 
n_sup = t_sup+i_sup+f_sup, 
n_inf = t_inf+i_inf+f_inf. 
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The sets T, I, F are not necessarily intervals, but 
may be any real sub-unitary subsets: discrete or 
continuous; single-element, finite, or (countably or 
uncountably) infinite; union or intersection of various 
subsets; etc. 

They may also overlap. The real subsets could 
represent the relative errors in determining t, i, f  
(in the case when the subsets T, I, F are reduced  
to points). 

Statically T, I, F are subsets. 
We use a subset of truth (or indeterminacy, or 

falsity), instead of a number only, because in many 
cases we are not able to exactly determine the 
percentages of truth and of falsity but to approximate 
them: for example a proposition is between 30-40% 
true and between 60-70% false, even worst: between 
30-40% or 45-50% true (according to various 
analyzers), and 60% or between 66-70% false. 

A subset may have one element only in special 
cases of this logic. 

Constants: (T, I, F) truth-values, where T, I, F are 
standard or non-standard subsets of the nonstandard 
interval]-0, 1+[, where ninf = inf T + inf I + inf F ≥ -0, 
and nsup = sup T + sup I + sup F ≤ 3+. 

IV. FOCAL THEORY OF NEUTROSOPHIC LOGIC 

Neutrosophic logic proposes that between an idea 
<A> and its opposite <Anti-A>, there exists a gamut 
of continuous power spectrum of neutralities which 
can be represented by <Neut-A> [3]. This important 
concept of range of neutralities is missing in fuzzy 
logic and other allied logics, as fuzzy logic is 
concerned about membership and non-membership of 
a particular element to a particular class; and does not 
deal with indeterminate nature of data acquired that 
could happen due to various reasons as discussed in 
section I. 

If <α> be an attribute, for a proposition <P> and a 
referential system {R}, applying Neutrosophic logic 
yields (T, I, F)]-0, 1+[3. Then: 

-<P> is T% <α>, I% indeterminate or <Neut-α>, 
and F% <Anti-α>. 

-It can be shown that <α> is at some degree 
<Anti-α>, while <Anti-α> is at some degree <α>. 

The concept of fuzzy logic is constrained with the 
fact that non-membership value=1-membership value. 
In contrast to this advantage of utilizing Neutrosophic 
logic is that in comparison to other logic, it is not 
confined to range of [0,1], and well distinguishes 
between absolute true/false values from relative 
true/false values. As neutrosophic logic has the 
provision of assigning>1 as well as <1 values to its 
neutrosophic components, (t,i,f), so whenever for any 
tautology t/i/f >1, would imply absolute 
true/indeterminate/false similarly whenever t/i/f <1, 

would imply conditional(relative) truth/ 
indeterminacy/ falsity. This mechanism of assigning 
over boiling values (>1) or under dried values (<0) 
helps in justifying dissimilarity between 
unconditionally true (t > 1, and f < 0 or i < 0) and 
conditionally true propositions (t ≤ 1, and f ≤ 1 or  
i ≤ 1) [4]. 

V. ANALYTICAL COMPARISON OF NEUTROSOPHIC 
LOGIC TO OTHER LOGICS 

Neutrosophic logic is far better representation of 
real world data/executions due to the following 
reasons:  

a) Fuzzy logic though ensures multiple 
belongingness of a particular element to 
multiple classes with varied degree but 
capturing of neutralities due to indeterminacy 
is missing, further data representation using 
fuzzy logic is limited by the fact that 
membership and non-membership value of 
an element to a particular class should sum 
up to 1.  

b) Similarly other allied logics like Lukasiewicz 
logic considered three values (1, 1/2, 0), Post 
considered m values, etc, but all are 
handicapped with the constraint that values 
can vary in between 0 and 1 only. No 
extension beyond 1 or value less than 0 is 
permitted. 

c) Intuitionistic fuzzy logic though deal with 
indeterminacy parameter related to a 
particular element, but this fact is still 
paralyzed with the condition that, for any 
element x, indeterminacy value (x)=1 – 
[membership value(x)+ non-membership 
value(x)]. Also there is no provision of 
distinguishing between relative and absolute 
truth/indeterminacy/falsity.  

d) In a rough set, an element x that is on the 
boundary-line cannot be classified neither as 
a member of a particular class nor of its 
complement with certainty but this element 
can be very well represented by neutrosophic 
logic, x (T,I,F) with T,I,F being standard or 
non-standard subsets of the nonstandard 
interval ]-0, 1+[ 

VI. MATHEMATICAL SIMPLIFICATION OF 
NEUTROSPOHIC LOGIC TO OTHER LOGICS 

When the sets are reduced to an element only 
respectively, then,  

t_sup = t_inf = t, i_sup = i_inf = i, f_sup = f_inf = 
f,and n_sup = n_inf = n = t+i+f 

Hence, the neutrosophic logic generalizes: 
-theBoolean logic (for n = 1 and i = 0, with t, f 

either 0 or 1); 



Evolution of Data Warehousing Domain  5 

-themulti-valued logic (for 0 ≤ t, i, f ≤ 1); 
-thefuzzy logic (for n = 1 and i = 0, and 0 ≤ t, i,  

f ≤ 1) 
-theIntuitionistic fuzzy set, for (t+i+f=1 and 

0≤i<1) 

VII. REAL EXAMPLE 

For example : for a given proposition “ Movie 
ABC would be hit”, human brain certainly in this 
situation cannot generate precise answers in terms of 
yes or no, as indeterminacy is the sector of 
unawareness of a proposition’s value, between truth 
and falsehood; undoubtedly neutrosophic components 
best fit in the modeling of simulation of human brain 
reasoning.  

Also as neutrosophy allows the provision of 
reflecting the dynamics of things and ideas; the 
proposition “Movie ABC would be hit” does not 
mean fixed value components structure; the truth 
value of the proposition may change from place to 
place. For example: proposition “ Movie ABC would 
be hit” may yield neutrosophic components 0% true, 
0% indeterminate and 100% false in north India and 
may yield (1,0,0) in south India. 

Neutrosophy also allows change in values with 
respect to the observer, For example: proposition 
“Movie ABC would be hit” may yield neutrosophic 
components (.60,.30,.20) if observed by any film 
critic and results would differ; like (.30,.15,.80) if 
analyzed by other critic. 

For this reason only percent of indeterminacy is 
required and the neutrosophic probability  
(using subsets-not numbers-as components) should be 
used for better representation: it is a more natural and 
justified estimation. Furthermore, using neutrosophic 
logic helps in conceptualizing the differences between 
absolute and relative values of truth/ indeterminacy/ 
falsity in a much better way. 

VIII. CONCLUSION 

As it is clear that all theories that propose logical 
interpretations cannot ever be freed of paradoxes [1], 
it becomes utter mandatory and clear that a 
generalized logic is required that represents two 
extremes (true and false) and also is capable of 
encompassing continuous spectrum of neutralities, 
that can happen due to various levels of overlapping 
imprecision and misunderstandings; which as of date 
is best represented by Neutrosophic logic.  

Since as revealed in the previous section that 
Neutrosophic logic includes varied range of logics, so 
there seems a possibility of potential conversion of 
generalizing logic specific systems to more 
indiscriminate logical systems that can exhibit 
different logical behaviors depending on the nature of 
the problem being solved; which is possible by 
integrating neutrosophic logic in systems.  

Neutrosophic logic is a strict framework to 
measure the truth, indeterminacy, and falsehood-ness 
that closely resembles human psychological behavior. 
The current systems which are dedicated to do human 
brain simulations using other existent logics that are 
constrained due to their strict conditions, as 
predominant ones have been discussed in section V. 

So definitely neutrosophic logic holds its chance 
to be experimented and utilized for real world 
executions and human psychology simulations. 
Neutrosophic logic can also be used to design 
inference system or creating hybrid architectures like 
neuro-neutrosophic systems. 
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National Animal Disease Reporting System-
Foundation for Disease Forecasting Models 

Pratibha Lokhande 
Scientist E, National Informatics Centre, 

Government of India, New Delhi 
The livestock sector has emerged as the key driver of 
agricultural growth in the country. It has immense 
potential. India has a large animal population. As per 
Livestock Census (2003), India has 485 million of 
livestock and a one-time count of 489 million poultry. 
Livestock also plays an important role in India’s 
economy, contributing (along with fisheries) 5.21% to 
the country’s GDP and 31.6% to the agriculture GDP in 
2007–08. 

The biggest impediment to growth of this sector, 
however, is the large-scale prevalence of diseases such 
as Foot and Mouth Disease (FMD), Haemorrhagic 
Septicaemia (HS), Black Quarter (BQ) in cattle, 
Enterotoxaemia, Peste des Petits Ruminants (PPR) & 
Sheep-Goat Pox in sheep and goats and Swine Fever in 
pigs, which drastically affect the productivity of 
animals. The presence of animal diseases also deters 
domestic and foreign investment in the livestock sector. 
These diseases not only wreck havoc on the existing 
stock but also constrain market access to our livestock 
sector. 

The economic impact of the diseases in livestock 
include direct losses due to mortality, reduced 
production in terms of milk, meat, wool, hide and skins, 
as well as indirect loss due to abortions, subsequent 
infertility, sterility, and deterioration of semen quality. 

At present, an animal disease is primarily recorded 
by the veterinary doctor working in a Government 
hospital/ dispensary on the basis of clinical diagnosis. 
This information is passed on to the Taluka/ Block level 
and then to the District and the State veterinary 
authorities. Disease information is also generated from 
the disease diagnostic laboratories at the District, State 
or regional level on the basis of laboratory diagnosis. 
Finally, information from State level is transmitted to 
the Central Government, i.e., the Department of Animal 
Husbandry, Dairying & Fisheries (DADF) in New 
Delhi. The DADF notifies the World Animal Health 
Organisation (OIE) and other international 
organizations, as appropriate. The present system of 
animal disease reporting is shown below 
diagrammatically: 

I. EXISTING SYSTEM OF ANIMAL DISEASE REPORTING 

The manual system of disease reporting is neither 
timely nor complete. Sometimes there is under 

reporting and non-reporting. Many times animal 
diseases assume serious proportion before control and 
containment steps can be initiated, thereby causing 
avoidable social and economic costs on the livestock 
owners and the country’s economy.  

In order to bring about desired change to the 
existing situation, it was proposed to introduce a 
computerized system of animal disease reporting, 
linking each Taluka/ Block, District and State 
Headquarters to a Central Disease Reporting and 
Monitoring Unit at the DADF in New Delhi. 

The National Animal Disease Reporting System 
(NADRS) is a new Centrally Sponsored Scheme being 
implemented by Department of Animal Husbandry, 
Dairying & Fisheries (DADF) during 2010-11 through 
National Informatics Centre. 

 

The NADRS involves a computerized network, 
integrating both MIS and GIS, which would link each 
block, district and the State/UT headquarters in the 
country to the Central Disease Reporting & Monitoring 
Unit (CDRMU) in the DADF at New Delhi (~7032 

Department of Animal Husbandry Dairying & 
Fisheries, New Delhi 

State Veterinary Services 
Directorate 

District Veterinary Services 
(DVO/ DAHO) 

Block Veterinary Services 
(BLDO/ BAHO) 

Veterinary Hospital 
(Veterinary Officer 

Village Level 
(Farmer/ Village Representative/ Veterinary Field 

Assistant) 
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nodes). All the notified diseases scheduled in the `The 
Prevention and Control of Infectious & Contagious 
Diseases in Animals Act 2009’ will be included in this 
reporting system.  

NADRS–Software components include: 
• Animal Disease Reporting  

o Through NADRS nodes 
o SMS 
o E-mail 
o Web based interface  
o IVRS 

• NADRS Web Portal  
• Centralized Scheme Monitoring System  
• Block Level Applications 
• Animal Disease Diagnostic Laboratories 

Workflow Application (ADDLWFA) 
• Development of Analytical System using BI  
• GIS based Decision Support System  
Disease Reporting–Major Functions involved: 
1. Daily Incidence Disease Cases Reporting  
2. Outbreak Reporting 

a) Creation of First Information Report (FIR)  
b) Escalation of daily case as Outbreak  
c) Follow up for outbreak 

3. Take action on diseases reported through Web 
based interface, SMS, IVRS, e-mail 

Information covered:  
1. Location Details-State, District, Block, 

veterinary centre, village name etc.  
2. Case information-Date, type, patient type, 

animal owner, etc.  
3. Animal Details–species, habitat, breed number 

of animals etc.  
4. Disease Symptoms  
5. Animal wise details for each animal- adult/ 

young, age, Gender, etc.  
6. Treatment details–vaccination details  

7. Lab test details–sample information, lab, lab 
test, result, etc.  

Major outcomes of this project include: 
• Common Channel for dissemination of 

information to all stakeholders. 
• Instant Alerting System (SMS based) for 

outbreak of diseases, spread of diseases, 
remedial measures, expert comments, etc. thus 
helping the management to minimize loss to 
livestock, control disease in the very initial 
stages and act instantly. 

• Centralized Repository of Animal Diseases 
database at National Level, thus providing 
instant access to disease information for 
Veterinary research scientists and other 
stakeholders thus creating a knowledge base. 

• Enhanced Decision Support System with GIS 
integration to the Management for effective 
and timely decision making. 

• Analytical System using Analytical Modeling 
Tools which supports for extracting disease 
information data from different sources, 
cleaning them up and loading them into a data 
warehouse. 

• Disease Forecasting Models: As a result of the 
information that would emerge from the 
NADRS, it would be possible to develop 
disease forecasting models, leading to 
development of disease prevention strategies.  

Implementation of NADRS will yield immediate 
benefits to the livestock owners and to the economy by 
way of better health status of animals, prevention of 
losses due to their morbidity and mortality and 
improvement in the quality of their products by 
developing disease prevention strategies based on 
disease forecasting models. 
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I. INTRODUCTION 

Data Mining provides an insight based upon 
provided historical data … 

 

… and Data Warehousing provides that historical 
data. 

This article traces the Data Warehousing domain 
from an evolutionary perspective. The importance of 
such evolutionary study is justified as; 

• identification of problems before tools were 
developed leads to appreciation of current 
technology. 

• an understanding of the accomplishments of 
pioneers condenses their method of thinking 
and research. 

• we would know what they thought when they 
did it. 

• it’s not about what to think but about how to 
think. 

• it is not simply recording of annals, but it’s 
about hard ships, twists and turns in the 
process of development. 

This specifies the objectives of such a study as: 
• to gain an understanding about how the ideas 

and technologies evolved.  

• To study the major technological milestones. 
• To examine the lives of significant men and 

women.  
• To put the evolution of technology in historical 

context. 
• To provide a basis for assessing the future of 

technology based on a fuller understanding of 
the past. 

This article tries to establish the same for Data 
Warehousing domain. 

II. EVOLUTION OF INFORMATION AGE/ EDGE 
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The ever increasing need for better decisions in 
lesser time is the driving force behind evolution of 
Information Age/ Edge. 

A. Decision Making 

Generally this necessitates every fact to be stated in 
terms of numbers… 

 

… and then take an informed decision based upon 
the stated facts … 

 

… and keep the common sense alive through-out 
the entire process! 

 

A Data Warehouse structurally organizes the 
historical facts for analysis through Data Mining.  

B. Data Warehouse 

The Data Warehouse is characterized by first 
identifying high value data … 

 

… and have control over greed while doing do! 

 

Once the high value data is identified, then a Data 
Warehouse selectively copies it. In other words, various 
business applications generate data as a result of 
activities or transactions, and a data warehouse 
selectively copies it depending upon their future value.  

So the basic principles of data warehousing is 
copying the data from multiple places to one place. This 
poses some genuine questions such as: 

• why waste time and money copying and 
moving data, and storing it in a different 
database? 

• why not just get it directly from its original 
location whenever needed?  

To answer these and many such similar questions 
we need to study the evolutionary growth of Data 
Warehousing domain. 

III. EVOLUTION OF DATA WAREHOUSE 

The evolution of data warehousing can trace its 
roots to work done prior to computers being widely 
available. 

We can reasonably start with the continuous 
marketing research conducted by Charles Coolidge 
Parlin (1872–1942), considered as father of Marketing 
Research. He did marketing research for the Curtis 
Publishing Company to gather information about 
customers and markets to help Curtis sell more 
advertising in their magazine, The Saturday  
Evening Post.  
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In 1923, Arthur C. Nielsen, Sr., established 
ACNielsen in the United States. He is considered as one 
of the founders of the modern marketing research 
industry creating a retail-measurement technique that 
gave clients the first reliable, objective information 
about competitive performance and the impact of their 
marketing and sales programmes on revenues and 
profits. The Nielsen information gave practical meaning 
to the concept of market share and made it one of the 
critical measures of corporate performance. 

These two events in history led to what we now 
know as data warehousing because each of them 
required high-quality data to formulate trends and 
enable business users to make decisions. 

The advent of digital electronic computers then 
furthered this domain along with its own evolution. 
Their support and progress can be briefly summarized 
as follows; 

• 1960s (Mainframe era): generate the required 
reports through dedicated Computer 
Departments. 

• 1970s (Minicomputer era): copy selected data 
from the Mainframes spread across the 
continents and generate reports separately 
using a Minicomputer. 

• 1980s (Personal Computers): This lead to 
islands of data scenario spread over multiple 
locations with data scattered over different 
computer systems that were not even under the 
control of a centralized data-processing 
department. This decade gave birth to the term 
- Data Warehouse. In 1988, Barry Devlin and 
Paul Murphy of IBM Ireland introduced the 
term business data warehouse as a key 
component of the EBIS (Europe/Middle 
East/Africa Business Information System). 
When describing the business data warehouse, 
they articulated the need to ease access to the 
data and to achieve a coherent framework for 
such access, it is vital that all the data reside in 
a single logical repository. 

• 1990s (Client-Server technology): Adopted the 
1970s philosophy through Microcomputers 
and Servers instead of Minicomputers and 
Mainframes. In this decade the Data 
Warehousing technology as we know today 
was born. The domain itself matured with the 
advent of first books like Building the Data 
Warehouse (Wiley) by Bill Inmon (1993) and 
The Data Warehouse Toolkit (Wiley) by Ralph 
Kimball (1996). Bill Inmon is popularly 
considered as father of Data Warehousing. 

• 2000s: the domain was legitimized as a result 
of data warehousing leaders of 1990s been 
gobbled up by some of the largest providers of 
information system solutions in the world. e.g. 
Microsoft acquired ProClarity, Oracle 

purchased Hyperion, SAP acquired Business 
Objects and IBM merged with Cognos.  

• 2010s: enable the small and mid-sized 
businesses to implement less expensive data 
warehousing solutions supported by open 
source solutions (such as Pentaho and 
Jaspersoft), by embedding data warehousing 
solutions into software suites and by providing 
real-time analysis. 

This evolution of the Data Warehousing domain 
resulted into various companies and related products 
such as: 

• 1979: A company named Teradata grow out of 
research at the California Institute of 
Technology (Caltech), driven from discussions 
with Citibank. It developed a database 
management system for parallel processing 
with multiple processors, specifically designed 
for decision support. 

• 1983: Teradata began shipping commercial 
products in 1983. Wells Fargo Bank received 
the first Teradata test system in 1983, a parallel 
RDBMS for decision support. By 1984, 
Teradata released a production version of their 
product.  

• 1985: Teradata built the first data warehousing 
appliance. It was a combination of hardware 
and software to solve the data warehousing 
needs in the form of dedicated machines 
optimized database processing having features 
like; a query-centred database, fast and more 
memory, specialized CPU, and fast disk.  

• 1986: Ralph Kimball founded Red Brick 
Systems. It promoted a specialized relational 
database platform which enabled large 
performance gains for complex ad-hoc queries. 

The evolution of Data Warehousing was 
supplemented by corresponding evolution of Database 
Management domain. 

IV. EVOLUTION OF DATABASE MANAGEMENT DOMAIN 

The needs of Data Warehousing domain resulted 
into some significant contributions towards Database 
Management domain: 

• 1965: The concept of Distributed DBMS was 
introduced to magically pull the requested data 
from databases across the organization. It was 
supposed to bring all data to the same place, 
and then consolidate it, sort it, and do whatever 
else was necessary to answer the user’s 
question. Unfortunately it failed to deliver the 
promise in real world resulting into persistent 
of islands-of-data problem. 

• 1986: The key to Red Brick’s technology was 
indexes, a software answer to Teradata’s 
hardware-based solution. These indexes were 
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the key to describe the data within a 
data warehouse; customers, products, 
demographics, and so on. This also introduced 
the schema concept in data warehousing. 

Data warehousing involves copying data from one 
or more different source databases and files into a 
single warehouse-owned database. Here the main point 
is that it’s centralized: only one database is on one 
platform that all user access. Query efficiency and not 
recording of facts was the critical criteria here. During 
this period the database management domain 
experienced a transition from Files to Relational 
Database Management Systems: 

• 1960s: Flat Files. 
• 1970s: Indexed Files, Hierarchical DBMS and 

Networked DBMS. 
• 1980s: RDBMS and DDBMS. 
In 1990s, a class of applications was identified in 

which RDBMS products ill-handled the data 
management needs. These applications needed user-
specified data types that varied among different 
implementations, for example: 

• Computer-aided design/ computer-aided 
manufacturing (CAD/CAM) applications had 
to be capable of specifying data types that 
related to product drawings, blueprints, and 
other related factors. 

• Computer-aided software engineering (CASE) 
needed data types to represent applications and 
systems, databases, graphical representations 
of entities and attributes, process and data 
flows, and other parts of the application-
development process. 

This resulted into the concept of Object-oriented 
DBMS (ODBMS).  

The need for multidimensional analysis, a way of 
looking at data as facts organized by dimensions, was 
surfaced in 2000s. A dimension is a key descriptor, an 
index, by which we can access facts according to the 
value (or values) we want. For example; 

• We want to organize the sales data according 
to these dimensions: time, customer, and 
product. 

• On 18th January, 2013 (the time dimension), 
Sachin (the customer dimension) bought 79 
iPads (the product dimension) for Rs. 
21,00,000. 

As RDBMS technology wasn’t well-suited for 
multidimensional analysis, particularly in terms of 
performance, vendors set out to develop their own 
structures tuned and optimized for improved 
performance. This resulted into Multidimensional 
DBMS (MDDB). 

This resulted into significant insights about the 
underlying storage managers behind database 
management systems: 

• Horizontal Storage Manager places all data in 
a database by row (or record) when a 
transaction occurs. It is fast to record a 
transaction, but poor for ad-hoc query centered 
applications (e.g. Business Intelligence). 

• Vertical Storage Managers stores the data by 
columns. This method of storage effectively 
solves the problem of user queries against 
large sets of data because a user often seeks 
only a few columns, versus the large number 
of columns managed in a row by a horizontal 
storage manager. Additionally it supports other 
optimizations that assist in the speed of query 
processing; data compression, parallel query 
operations and multiple indexing per column. 

V. FUTURE TREND 

The evolutionary trend in Data Warehouse domain 
is towards integrated solutions. The hardware-assisted 
databases are on the comeback trail (on the footsteps of 
Teradata appliances from 1980s). A data warehouse 
appliance is an integrated set of servers, storage, 
operating system, DBMS, and software specifically pre-
installed and pre-optimized for data warehousing. 
Microsoft, Oracle, Netezza and Teradata are the 
companies leading this development. This trend is 
generically characterized by: 

• Massively Parallel Processing (MPP) 
architecture consisting of independent servers 
executing in parallel. 

• shared nothing architecture in which each 
server is self-sufficient and controls its own 
memory and disk. 

• distribute data onto dedicated disk storage 
units connected to each server in the appliance, 
allowing the appliances to resolve a relational 
query by scanning data on each server in 
parallel. 

• high performance and linear scaling, due to 
divide-and-conquer approach, while adding 
new servers into the architecture. 
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Abstract—We review of methods for non-destructive 
characteristics evaluation of fruits and vegetables focusing 
on computer vision techniques capable of measuring fruit 
quality. The usefulness of fruits and vegetables quality 
estimation is justified and importance of non-destructive 
techniques will be explained too. Size of fruits and 
vegetables which is defined as volume and shape is an 
important characteristic for quality determination, also 
the colour of surface used to measure the firmness and 
defects. Here, It will be explained that how computer 
vision techniques is used for measuring the external 
attributes of fruits and vegetables and how it is used along 
with electronic methods to determine the internal quality 
characteristics of fruits like Soluble Solid Content (SSC). 

Keywords: Computer vision; Non-destructive; Internal 
quality; External quality; Firmness; Electronic methods; 
Soluble Solid Content. 

I. INTRODUCTION 

The increased awareness and sophistication of 
consumers have created the expectation for improved 
quality in consumer food products. This in turn has 
increased the need for enhanced quality monitoring. 
Quality itself is defined as the sum of all those attributes 
such as size, shape, colour, roughness of surface, taste, 
sweetidy, acidity which can lead to the production of 
products acceptable to the consumer when they are 
combined. Quality has been the subject of a large 
number of studies. The basis of quality assessment is 
often subjective with attributes examined by human 
inspectors. Consequently Francis (1980) found that 
human perception could be easily fooled. Together with 
the high labour costs, inconsistency and variability 
associated with human inspection accentuates the need 
for objective measurements systems. Recently 
automatic inspection systems, mainly based on camera-
computer technology have been investigated for the 
sensory analysis of agricultural and food products. This 
system which is known as computer vision has proven 
to be successful for objective measurement of various 
agricultural products. Computer vision includes the 
capturing, processing and analysing images, facilitating 
the objective and non-destructive assessment of visual 

quality characteristics in food products The potential of 
computer vision in the food industry has long been 
recognised and the food industry is now ranked among 
the top 10 industries using this technology Recent 
advances in hardware and software have aided in this 
expansion by providing low cost powerful solutions, 
leading to more studies on the development of computer 
vision systems in the food industry. 

II. IMPORTANCE OF NON-DESTRUCTIVE METHODS 

The degree of ripeness can be assessed by 
destructive measurements and non-destructive 
measurements. Non-destructive measurements may be 
carried out by examining optical properties The 
traditional reference measure for firmness most 
commonly accepted by growers, packing houses, 
markets, and others is the Magness-Taylor penetration 
force which was destructive.(Fig. 1) 

 

Fig. 1: Magness-Taylor Penetration Force for Measuring  
the Firmness [ref 1] 

However, it has been shown that this measurement 
lacks precision and has high instrumental and sampling 
variability. There is great interest in classifying the 
fruits according to their firmness in a non-destructive 
way so that more homogeneous and resistant fruits can 
be chosen for the market. Destructive and non-
destructive measurements present parallel trends. 
However, non-destructive measurements are faster and 
can be implemented online.[ref 1] 

A general definition of non-contact and non-
destructive testing is the evaluation performed on any 
object without changing or altering that object in any 
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way, in order to determine the absence or presence of 
conditions that may have an effect on certain 
characteristics [ref 2] 

The main advantages of non-destructive 
measurements are that they are repeatable in same fruit, 
giving a reduction in variability as a result of random 
sampling of fruit in growth and storage trials, easily 
installed online, fast, and allow continuous evaluation 
of firmness on different parts of the same fruit without 
producing fruit waste and subsequent losses. Because of 
these outstanding features many researches have been 
conducted on improving non-destructive measurement 
techniques on firmness evaluation and some of them 
have been transferred to commercial applications.[ref 3] 

III. COMPUTER VISION  

Computer vision is the science that develops 
theoretical and algorithmic basis to automatically 
analyse and extract useful information about an object 
or scene from an observed image, image set or image 
sequence  

A. Computer Vision System 

The hardware configuration of a computer vision 
system generally consists of an illumination device, a 
solid-state CCD array camera, a frame-grabber, a 
personal computer, and a high-resolution colour 
monitor.(Fig. 2) 

 

Fig. 2: Computer Vision System [ref 4] 

B. Illumination 

As an important prerequisite of image acquisition, 
illumination can greatly affect the quality of captured 
image. Different illuminates may yield different result 
using the same camera. A well-designed illumination 
system can improve the accuracy, reduce the time and 
complexity of the subsequent image processing steps, 
lead to success of image analysis, and decrease the cost 
of an image processing system Besides the type of 
illuminate, the position it is also important. There are 
two commonly used geometries for the illuminators, 
namely the ring illuminator and the diffuse illuminator 
(Fig. 2). The ring illuminator (Fig. 2-b) has a simple 
geometry and is widely used for general purpose, 
especially for the samples with flat surfaces. On the 
other hand, the diffuse illuminator (Fig. 2-a) is well 
suited for the imaging application of food products with 
sphere shape, because it provides virtually 180 degree 
of diffuse illumination.[ref 4] 

C. Camera 

The camera is used to convert photons to electrical 
signals. CCD and CMOS (complementary metal oxide 
semiconductor) are two major types of camera, which 
are both solid-state imaging devices. Due to using a lens 
for imaging, pixel of central part of an image aremuch 
more sensitive than peripheral part in CCD and CMOS. 
CCD camera consists of hundreds of thousands of 
photodiodes (known as pixels) that are made of light 
sensitive materials and used to read out light energy 
falling on it as electronic charges.[ref 4] 

D. Frame-grabber 

Besides illumination and camera, frame grabber is 
another hardware that should be considered for image 
acquisition. When only analogue cameras were 
available, frame grabbers provided the functions of 
digitization, synchronization, data formatting, local 
storage, and data transfer from the camera to the 
computer to generate a bitmap image. A typical frame-
grabber card used for analogue cameras consists of 
signal-conditioning elements, an A/D converter, a look-
up table, an image buffer and a PCI bus interface. 
Nowadays, digital cameras are generally used in higher-
end applications. These cameras do not need frame 
grabber for digitization. Frame grabber is also not 
necessary to transfer data from camera to the host 
computer. Alternatively, cameras are available with 
Camera-Link, USB, Ethernet and IEEE 1394 
(“FireWire”) interfaces that simplify connection to a 
PC. But, frame grabbers are still alive well, but they are 
different than what they used to be. Their role today has 
become much broader rather than just image capture 
and data transfer. Modern frame grabbers now include 
many of the special features, such as acquisition control 
(trigger inputs and strobe outputs),[ref 4] 

IV. QUALITY COMPONENT 

The various components of quality are used to 
evaluate fruits and vegetables. Quality is classified into 
external and internal component as shown in Table 1. 
Appearance, flavour, texture, Nutritive value and defect 
factors are generally recognized as the five quality 
factors of fruits and vegetables.  
TABLE 1: COMPONENTS OF QUALITIES FOR FRUITS AND VEGETABLES 

 

Fruit size as external characteristics can be 
expressed in terms of parameters such as volume, 
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weight, and diameter. In terms of fruit volume, in-the-
field non-destructive estimates of this parameter can be 
used as a ripeness index to predict optimum harvest 
time. In the context of postharvest operations, fruit size 
determination is important for several reasons: 

1. It allows the sorting of fresh market fruits into 
size groups. Most consumers prefer fruit 
classified into batches of uniform size, and 
probably most important, to allow pattern 
packing. 

2. Fruit size can provide useful information for 
suitable working of some Internal Quality (IQ) 
sensors. For instance, in packing lines where 
brix sensing is performed, it is common to 
position a size sensor upstream of the near 
infrared (NIR) spectrophotometer to allow 
adjustment of the NIR head height according 
to fruit size. 

3. Grading of fruits into size groups is often 
necessary in the food industry, to meet the 
requirements of some processing machines, or 
to assign process differentials of large and 
small produce. 

4. According to), shape features can be measured 
independently or by combining size 
measurements but the determination of fruit 
size parameters allows simple shape sorting. 

5. Size measurement is important for determining 
product surface area. 

V. CHARACTERISTICS EVALUATION  

A. Colour Calibration  

The quality of digital image is principally defined 
by its reproducibility and. Without reproducibility and 
accuracy of images, any attemptto measure colour or 
geometric properties is of little use (Van Poucke, 
Haeghen, Vissers, Meert, & Jorens, 2010). In general, a 
computer vision camera employs a single array of light-
sensitive elements on a CCD chip, with a filter array 
that allows some elements to see red (R), some green 
(G) and some blue (B). ‘White balance’ is conducted to 
measure relative intensities manually or automatically 
(Mendoza et al., 2006). A digital colour image is then 
generated by combining three intensity images (R, G, 
and B) in the range 0e255. As being device-dependent, 
RGB signals produced by different cameras are 
different for the same scene. These signals will also 
change over time as they are dependent on the camera 
settings and scene. Therefore, measurements of colour 
and colour differences cannot be conducted on RGB 
images directly. On the other hand, different light 
sources present different emission spectra dominated by 
diverse wavelengths that affect those reflected by the 
object under analysis Therefore, in order to minimize 
the effects of illuminates and camera settings, colour 
calibration prior to photo/image interpretation is 

required in food processing to quantitatively compare 
samples’ colour during workflow with many devices 
[ref 4] 

B. Volume Measurement 

Two common methods of destructive volume 
measurement-not computer vision-include gas 
displacement and water displacement (Fig. 3). Gas 
displacement does not harm the fruit but it is time-
consuming. While water displacement takes less time, it 
may have harmful effects on the produce. Both methods 
are best conducted indoor sand may not be practical. 
Another method to determine fruit volume is the use of 
length and major and minor diameters. Although most 
fruit have irregular shapes, they are described in terms 
of standard shapes such as round, conic, oblong and 
elliptical. The accuracy of determining volume depends 
on the uniformity of the fruit having the presumed 
shape. (Ngouajio 2003) developed simple model 
equations to estimate the volume of bell pepper and 
kiwifruit from each object’s dimensions. However, 
measuring dimensions using a digital calliper, subject to 
human error, may not be an efficient and practical 
approach to estimate volume, particularly in sorting 
large quantities of agricultural produce indoors or in 
monitoring yield during harvesting. 

 

Fig. 3: Water Displacement Technique (Destructive Method) 

The use of machine vision is gaining interest for 
the volume determination of fruit and irregular-shaped 
objects. Machine vision is a non-destructive method 
that involves image analyses and image processing 
operations. 

1) Research done on watermelon to determine  
the volume 

Fifteen randomly selected watermelons 
(Citrulluslanatus cv. “Surme”) of various sizes were 
purchased from a local market. The dimensions (length, 
major and minor diameters) were measured using a 
calliper. The weight of each watermelon was measured 
using a three-digit precision scale with ±5 g accuracy 
(E-130T model, Dibal S.A., Astintze, Derio, Spain). 
The minimum and maximum watermelon weight was 
3.775 and 9.480 kg, respectively. The volume of each 
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watermelon was measure during the water displacement 
method(Fig 3).Each watermelon was submerged in a 
container full of water. The volume of the displaced 
water was directly measured using a 500mL 
capacitygraduated cylinder. The image processing 
system consisted of a CMOS camera with USB 
connection, a fluorescent ring light source (32 W)and a 
laptop computer equipped with Image 1.36b and 
Labview 6.1 (National Instruments, Mopac Expwy, 
Austin, TX, USA) graphical programming software. A 
white cardboard was placed on a table to provide a 
white background. The camera was placed at the center 
of the ring light. The light source and camera mounted 
on a frame was attached to the measurement table. The 
distance between the measurementtable surface and the 
camera was set at 40 cm. A computer programming G-
programming language was developed to capture and 
record the surface images of the watermelons. Each 
watermelon was placed at the center of the camera’s 
field of view and two RGB colour images were 
captured after manually rotating the watermelon 90◦ 
around the longitudinal axis.[ref 5] 

2) Research done on watermelon to determine  
the volume 

Volume Evaluation using Ellipsoid Approximation: 
Each watermelon was considered as a uniform ellipsoid. 
The volume estimation formula for an ellipsoid is a 

modification of the volume of a sphere (V), which is 
shown in Eqs. (1) and (2): 

 (1) 
Where the length, width and height of a sphere are 

equal, the volume of a sphere is simply calculated if the 
radius (r) is known.The volume of an ellipsoid can be 
calculated from length (L),major diameter (D1) and 
minor diameter (D2) (shown in Fig. 4). Length and 
major diameter of the watermelon were measured from 
the first captured image and the minor diameter was 
measured from the image taken after rotating the fruit 
90◦around its longitudinal axis 

 (2) 

 

Fig. 4: The Dimensions of an Ellipsoid.[ref 5] 

TABLE 2: VOLUMES, WEIGHT, SIZE DIMENSIONS OF WATERMELONS USED IN STUDY [REF. 5] 

 

3) Research done on orange to determine the volume 

To obtain an index of measuring image processing 
method, two images of 23 were chosen and after doing 
pre-processing section, the binary image was obtained. 
Then, the area of section that was separated as orange 
was obtained by pixel from this image. Regards that the 
superficial shape of orange was similar to spherical 

body, samples were regarded as sphere. As clear, the 
volume of sphere is given by V=(4/3)πr^3, by obtaining 
the area of (Fig.5 - part D) and that two-dimensional 
image of sphere is the biggest of its circumferential 
circle and its radius is the same as radius of sphere. 
Therefore by using obtained area of circle from image 
processing method, we can calculate r (radius) by pixel 
from relation A =πr^2. As indicated, in order to 
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calibrate, it was used of two images of orange samples 
obtained from mean samples chosen randomly. 
Calibrating was that the ratio of the real volume from 
water displacement method by cm^3and the volume by 
pixel from image processing method was calculated. 
This ratio was used to convert the volume by pixel of 
other samples of orange and their volume was obtained 
by cm^3.[ref 6]Calculated volumes from image 
processing method and resultant volumes of WMD 
were compared for paired samples by t-test 
examination. In addition to; one by one diagram of data 
of both methods was drawn to show closeness of 
obtained data from IPM to WDM.[ref 6] 

E. Shape Determination  

Although the most important quality parameters of 
a productinclude sensory attributes, nutritive values, 
chemical constituents, mechanical properties, functional 
properties and defects, the consumer’s preferences 
depend primarily on the overall appearance, colour and 
shape of the product. 

 

Fig. 5: Sample Images. A) Original, B) Roller Component (RB), C) 
after the Investment Threshold, and D) after Applying Filters 

TABLE 3: RESULTS OF WMD AND IPM [REF 6] 

Number of 
Samples 

Volume of 
WDM 

Area of IPM 
Technique 

(Pixel) 

Volume of IPM 

1 125 142045 127.984 
2 124 139750 124.895 
3 112 131400 113.87 
4 99 122750 102.813 
5 10 124470 104.982 
6 123 142730 128.911 
7 91 113900 91.897 
8 86 109920 87.123 
9 64 86470 60.788 
10 103 126020 .106949 
11 119 140080 125.338 
12 86 108990 89.02 

Potato (Solanumtuberosum)–the fifth most 
important crop in the world with a total harvested area 
of 18.9 million hectares (FAO, 2004)–can vary 
tremendously in size, shape and regularity. The wide 
variation in size and shape, and vulnerability to damage 
makes the potato crop a difficult one to handle and 
grade. Regular-shaped potatoes are preferable because 
the irregular ones cause a great deal of losses during 
peeling and subsequent processing. A product with a 
good appearance, size and uniform shape will always be 

preferable to most consumers and will have a better 
sales appeal. Computer-based vision technology 
provides a high level of flexibility and repeatability at 
relatively low cost with fairly high plant throughput 
with superior accuracy. With recent advances in 
computer technology, modern manufacturers have 
turned their attention to machine-vision inspection 
systems. 

1) Research done on Potatoes to determine the shape 

Potatoes were purchased directly from a 
packinghouse (Patatas Aguilar, S.A., Valencia, Spain) 
which carries out the grading and sorting processes 
either manually or mechanically. During the process 
inside the packinghouse, the potatoes were 
mechanically cleaned and washed to remove all dirt and 
clay clouds and then transferred in front of workers to 
pick up sprouted, infected, damaged and all undesirable 
tubers. In this study, rather than sampling the potatoes 
randomly we intentionally selected tubers of various 
sizes and shapes as a training/learning set to cover as 
much as possible the full spec trum in potato size and 
regularity. The irregular potatoes could include any 
potato suffering from serious cuts, misshapen or with 
the presence of secondary-grown tubers called bead-like 
tubers or secondary tubers.(Fig. 6) shows some 
examples of these misshapen potatoes.[ref 7] 

 

Fig. 6: Steps of the Processing of Images. (a) The First Row Shows 
Original Images of some Irregular Potatoes Moving on the Conveyor 

Belt, the Second Row is the Segmentation of Tubers from the 
Background, The Third Row is the Segmented Image after Median 
Filtering and the Fourth Row is the Boundary Edges of each Tuber; 
(b) Identifying the Axis of Inertia, Coordinates of Boundary Points, 
Centroid and Major and Minor Axes in Addition to Extracting the 
Boundary Profile r(t) from the Boundary to the Centroid. [ref 7] 

Machine Vision System, Image Processing and 
Classification: The machine vision system used in this 
study as shown in (Fig. 7) comprises of a CCD camera 
(Sony XC003P), a frame grabber a lighting chamber, a 
roller conveying system and a computer of four RAM 
memory and processor speed of 2.66 GHz. The camera 
was mounted on the top of the lighting chamber. The 
frame.  
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Fig. 7: The Experimental Machine Vision System. (a) General Layout 
of the Machine-vision Prototype Showing the Lightening Chamber, 
Conveyor belt, Camera Controller and the Computer; (b) Close-up 

View of the Lightening Chamber Showing the Lightening Tubes with 
Polarized Filters Fixed in Front of the Tubes, (c) Potatoes during 

Movement in the Conveyor Belt in the Full Capacity of the System 
and (d) Plan View of the Potatoes Moving on the Bi-conical Roller 

Belt.[ref 7] 

Grabber digitized the images in RGB (red, green 
and blue) format and transferred them to the computer’s 
memory. The lighting chamber was made from a 
stainless steel box. Inside this chamber, 16 40W 
daylight compact fluorescent tubes were fixed to both 
sides and on the top of the chamber to provide 
homogenous lighting on the inspected tubers as they 
passed below the camera. [ref 7] 

Image Acquisition: The system continuously 
acquires images of 768 _ 576 pixels with a resolution of 
0.71 mm/pixel, in which the acquisition time for one 
image for a certain scene was 40 ms. To accelerate the 
system in order to perform all processes in a real-time, 
the acquired image was processed at the same time as 
acquiring a new image simultaneously which saved this 
40 ms required for the acquisition, making it possible to 
perform the classification in an on-line mode. This was 
done by using two memory buffers to allocate the 
images in the image acquisition algorithm. Once one 
image was acquired in one buffer, the system started to 
process it while, at the same time, the camera was 
grabbing the next image in the other buffer. When the 
first image was done, the information was released from 
the buffer so that it can take another image. During 
acquisition, the potatoes were being transported by the 
conveyor belt at a speed of 1 m/s while the camera 
continuously acquires several images for each potato 
from all possible sides to insure maximum surface 
inspection. [ref 7] 

Image Pre-processing and Segmentation: In the 
first step, the image is segmented to separate the potato 
from the background (the conveyor). Segmentation 
determines which regions of the image correspond to 
the background and which represent the tuber itself. 
Since this machine vision configuration produced a 
high contrast image, it was possible to accurately 
perform segmentation by using a simple global 
threshold in the red channel. The threshold value was 
chosen according to pixels, with values below this 

threshold considered as belonging to the background. 
This resulted in a binary image in which the object (the 
potato) was represented in white (ones) and the 
background in black (zeros). Indeed, the dirt and 
discoloured parts of the conveyor produced some 
scattered noise in the image which required a noise-
removal routine. These noises degraded the quality of 
the binary image and consequently cannot provide 
correct information for subsequent image processing 
and edge detection. [ref 7] 

Geometrical Feature Extraction: After 
segmentation, the next step was to extract image 
features that are useful in describing the potato shape. 
The perimeter of a potato in the segmented binary 
image equals the number of boundary or edge pixels, 
and the area of the potato was estimated as the total 
number of white pixels in the binary image I(x,y). As 
shown in Fig. 6b, other parameters were also calculated 
such as the center of mass of a potato (centroid), the 
length as the major axis of inertia, the width as the 
minor axis of inertia and the angle of orientation of the 
tuber during its movement over the conveyor, which is 
expressed as the inclination angle of the major axis of 
inertia. Identifying the axes of inertia, coordinates of 
boundary points, centroid ðx; yÞ, inclination angle (h) 
and major and minor axes in addition to extracting the 
boundary profile r(t) from the boundary to the centroid 
are all illustrated in Fig. 6b.[ref 7] 

Calculating Shape Parameters: Shape from size 
dependent measurements try to combine different size 
features such as area, perimeter, width and length 
together to form dimensionless expressions for shape 
description. There is variety of simple geometric 
measures which were used to construct a representation 
of potatoes’ shape.[ref 7] 

Fourier Descriptors: There are many techniques 
for the representation and description of the shape of 
objects. An important feature for the descriptors used to 
interpret the shape is that they must be invariant 
between images that are rotated, moved or scaled (Kim 
and Kim, 2000). Some methods extract a feature vector 
from the boundary to describe the shape which is 
commonly called the signature. The posterior analysis 
of these signatures allows obtaining an estimation of the 
shape. One of the most widely used techniques for 
shape analysis in biological products is the Fourier 
descriptor (FD).(Zhang and Lu 2004) concluded that for 
general forms, the radius signature obtained from the 
distance of each point in the contour to the centroid, as 
used in this work, is the most suitable for deriving the 
Fourier descriptor.[ref 7] 

Results and discussion: The average and standard 
deviation values of all shape parameters extracted from 
database images of the training set (190 regular and 38 
misshapen potatoes) are shown in Table 4. The results 
revealed that the misshapen potatoes had a wide range 
of variation for all shape parameters compared to the 
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regular ones. This was clear by looking at the values of 
standard deviation for misshapen groups which were 
quite higher for all shape parameters.[ref 7] 

 

Fig. 8: Flowchart of the Key Steps of Image Processing Algorithm  
for Detecting Misshapen Potatoes. [ref 7] 

TABLE 4: A - CONFUSION MATRIX OF DISCRIMINANT ANALYSIS 
MODEL WITH LEAVE-ONE OUT CROSS VALIDATION TO PREDICT THE 

SHAPE OF TRAINING SET POTATOES[REF 7]. 

From/ To Regular Misshapen Total % Correct
Regular 190 0 190 100.0 
Misshapen 8 30 38 79.0 
Total 198 30 228 96.5 

TABLE 4: B -CLASSIFICATION ACCURACY OF THE IMAGE PROCESSING 
ALGORITHM IN IN-LINE OPERATION FOR SORTING SHAPE IN TESTING 

SET[REF 7] 

Real/ Estimate Regular Misshapen 
Regular 98.8 1.2 
Misshapen 25.0 75.0 

F. Defect Detection 

Fruit sorting using a multispectral inspection 
system both, visible and non-visible information are 
combined in this algorithm to obtain a sorting system of 
citrus fruits. The citrus classification algorithm 
proposed (Fig. 10) makes prior the detection of those 
defects that are more dangerous for the 
commercialisation of the fruits. For defect detection 
some techniques are used such as near-infrared, 
fluorescence and ultraviolet. [ref 11] 

 

Fig. 9: The Same Fruit Affected by Green Mould Imaged in 
 (From Left to Right) Visible, Near-infrared, Fluorescence and 

Ultraviolet. [ref 11] 

1) Algorithm which is used for defect detection  
(fig. 10) 

(Visible (colour image), near-infrared (NIR), 
fluorescence and ultraviolet (UV)) 

1. The first images to be analysed were the UV 
because the only one type defect that could be 
sensed in this type of image was a serious one 

(stem-end injury). If any defect was found in 
the UV image, the fruit was directly classified 
as defected by stem-end injury and the 
algorithm finishes for this fruit.  

2. If not defects are found in the UV image, the 
algorithm follows with the analysis of the 
colour images searching for other serious 
defects. If any defect is detected after the 
segmentation, it is classified using the 
classification function. The classification score 
is obtained for all type of studied defects. If the 
defect with the highest classification score is 
any serious defect, the fruit is classified as 
containing that defect and the algorithm ends 
for this fruit. In this case the potential serious 
defects are anthracnose, medfly or green 
mould.  

3. If not defects have been detected in this point, 
the next image to be analysed is the NIR 
image. If any defect was found in the NIR 
images, it was supposed to be anthracnose 
(could be a fruit affected by anthracnose that 
was not detected in the previous step) or sooty 
mould since only this kind of defects could be 
detected using NIR in our experiments. Since 
the decision between these defects cannot be 
taken using only the NIR information because 
it does not discriminate between them, the 
defect is classified attending to the 
classification score obtained by each defect 
during the inspection of the visible image in 
the previous step. If ant defect is found in the 
NIR image, the algorithm ends for this fruit, 
otherwise it continues with the analysis of the 
fluorescence image. 

4. The last step consisted in processing the 
fluorescence images in the same way as the 
NIR images. Only thrips, scarring or green 
mould was found in these type images but, as 
in the case of NIR, the system could not 
discriminate between them. So if any defect is 
found using this technology, again the 
classification score obtained by these defects 
when analysing the visible image was used to 
discriminate between these tree defects.  

5. If no defects have been found using UV, NIR 
or FL, then, the visible image is asked again to 
check if any other damage was found on it. If 
so, since all the serious defects have been 
already detected in the previous processes, 
they only can be light damages. The fruit is 
classified as containing the damage with the 
highest classification score calculated in step 2. 

6. If no defects have been encountered at this 
point, the fruit is classified as sound fruit. 



22  Proceedings of National Conference on Data Mining (NCDM-2011) 

 

Fig. 10: Flowchart of the Algorithm for Classifying the Fruit 
According to the Severity of the Damage. [ref 11] 

Table 5. Shows the Results of Near-infrared (NIR), 
Fluorescence and Ultraviolet (UV)): 

TABLE 5: RESULTS OF VISIBLE (COLOUR IMAGE), NEAR-INFRARED 
(NIR), FLUORESCENCE AND ULTRAVIOLET (UV)) [REF 11] 

Performance of Fluorescence Image Analysis 
Type of Defect Total 

Fruits 
Detected 

Fruits 
False 

Detections 
Success 

Rate (%) 
Green Mould 55 51 0 92.7 
Scarring 126 63 0 50.0 
Thrips 155 99 0 63.9 
Total 336 213 0 63.4 

Performance of Ultraviolet Image Analysis 
Type of Defect Total 

Fruits 
Detected 

Fruits 
False 

Detections 
Success 

Rate (%) 
Stem-end Injury 39 31 0 79.5 

Performance of Near-infrared Image Analysis 
Type of Defect Total 

Fruits 
Detected 

Fruits 
False 

Detections 
Success 

Rate (%) 
Sooty Mould 34 31 0 91.2 
Anthracnose 22 21 0 95.4 
Total 56 52 0 92.9 

VI. COMBINATION OF ELECTRONIC WITH COMPUTER 
VISION TECHNIQUES 

A. Near Infrared Spectroscopy (NIRS) 

Fruit quality is a vital factor that affects its market 
value, its transportation and storage requirements. 
Basically, fruit quality indices consist of internal and 
external quality, such as soluble solids content (SSC), 
treatable acidity (TA), firmness, vitamin C, surface 
colour, shape and appearance. The fruit is graded by the 
external quality, including surface colour, size and 
surface and defects. However, determination of the 
internal quality is not as straightforward as the external 
quality measurement. The composition and the texture 
condition of fruit are usually measured by destructive or 
invasive approaches which involve a considerable 
amount of manual work. Near Infrared spectroscopy 
(NIRS) techniques combining with chemometrics 
algorithms, is a powerful tool because of its fast 
measurement and simple operation in sampling. Thus, 
NIR has been applied to assess non-destructively the 
quality indices of mandarin or citrus fruit, such as SSC, 
SSC and TA, SSC, TA and firmness, defect and 
ripeness. Even if these instruments are highly precise, 
their application to field research, such as monitoring of 
chemical changes of developing fruits on trees, are 
limited by their large sizes and weights. Presently, 
several portable NIR instruments are commercially 
available for determining SSC value.  

B. System Setup and Measurements 

The system consisted of a tungsten halogen lamp 
(24V/50W), a miniature CCD spectrometer (USB4000), 
an optical fiber (SMA905), a USB data line and a 
computer. The CCD spectrometer was 3648 pixel 
photodiode array. The wavelength range of the 
spectrometer was 400-1040. The angle was 30 degrees 
between the lamp axis and the vertical line. The 
horizontal distance was about 150 mm between the 
center of lamp and fruit holder. Schematic diagram of 
NIRS device is shown in (Fig. 11). 

 

Fig. 11: Schematic Diagram of NIRS Device 

C. Results of a Research on Fruits by NIR Techniques 

The data of calibration and prediction set by NIRS 
are presented in Table 6. 
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TABLE 6: NUMBER OF SAMPLES, MEAN AND RANGE IN CALIBRATION 
AND PREDICTION SET FOR DIFFERENT QUALITY INDICES 

Quality 
indices 

Calibration Prediction 
Number Mean Range Number Mean Range 

SSC/ 
Brix 

107 13.9 9.60-18.00 43 14 10.50-
17.90 

TA% 104 0.45 0.22-0.94 42 0.45 0.23-0.92
Vitamin 98 15.5 4.1-27.0 41 14.6 6.1-26.5 

VII. LEARNING TECHNIQUE 

Learning technique is one of the essential features 
for food quality evaluation using computer vision, as 
the aim of computer vision is to ultimately replace the 
human visual decision-making process with automatic 
procedures. Computer vision tries to clone human 
behaviour of performance in colour, content, shape, and 
texture inspection (Domenici& Gary, 1994).  

 

Fig. 12: Learning System [ref 8] 

Among the applications where learning techniques 
have been employed for building knowledgebase, 
artificial neural network (ANN) and statistical learning 
(SL) are the two main methods. In the meantime, fuzzy 
logic, decision tree, and genetic algorithm have also 
been used for learning. 

Although learning algorithms such as ANN and SL 
remain central in the field of computer vision for food 
quality evaluation, many techniques have been 
developed for learning knowledge from empirical data 
during the last decade. Given the proliferation of 
learning techniques, it is not an easy task to select a 
proper method applied to different food products. The 
reason is that it is impossible to offer one technique as a 
general solution because each learning technique has its 
own strengths and weaknesses and is suitable for 
particular kinds of problem. 

VIII. ADVANTAGES AND DISADVANTAGES  
OF COMPUTER VISION 

Table 8 summarises the advantages and 
disadvantages of computer vision to different sectors of 
the agricultural and horticultural industries. The 
capabilities of digital image analysis technology to 
generate precise descriptive data on pictorial 

information have contributed to its more widespread 
and increased use Quality control in combination with 
the increasing automation in all fields of production has 
led to the increased demand for automatic and objective 
evaluation of different products.  

Sistler (1991) confirm that computer vision meets 
these criteria and states that the technique provides a 
quick and objective means for measuring visual features 
of products. In agreement it found that a computer 
vision system with an automatic handling mechanism 
could perform inspections objectively and reduce 
tedious human involvement (Morrow et al. 1990). 
Human grader inspection and grading of produce is 
often a labour intensive, tedious, repetitive and 
subjective task In addition to its costs, this method is 
variable and decisions are not always consistent 
between inspectors or from day to day. In contrast Lu  
et al. (2000) found computer vision inspection of food 
products to be consistent, efficient and cost effective. 
Hence computer vision has been used widely in 
agricultural and horticulture to automate much labour 
intensive process Even in 1993 Gunasekaran and Ding 
(1993) agreed that machine vision was becoming 
increasingly popular in the food industry, and pointed 
out that its development was at a level where it is a 
robust and competitively priced sensing technique. Yin 
and Panigrahi (1997) noted that cost effectiveness of 
computer vision technology for the food industry 
applications is constantly improving. Computer vision 
is seen as an easy and quick way to acquire data that 
would be otherwise difficult to obtain manually. 
Gerrard et al. (1996) recognised that machine image 
technology provides a rapid, alternative means for 
measuring quality consistently. Another benefit of 
machine vision systems is the non-destructive and 
undisturbing manner in which information is attained 
(Zayas et al., 

1996), making inspection unique with the potential 
to assist humans involving visually intensive work. 
Tarbell and Reid (1991) noted that an attractive feature 
of a machine vision system is that it can be used to 
create a permanent record of any measurement at any 
point in time. Hence archived images can be recalled to 
look at attributes that were missed or previously not of 
interest. An ambiguity of computer vision is that its 
results are influenced by the quality of the captured 
images. Often due to the unstructured nature of typical 
agricultural settings and biological variation of plants 
within them, object identification in these applications 
is considerably more difficult. Also if the research or 
operation in being conducted in dim or night conditions 
artificial lighting is needed. 
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TABLE 7: LEARNING TECHNIQUES AND ALGORITHM [REF 8] 

 

TABLE 8: ADVANTAGES AND DISADVANTAGES OF COMPUTER VISION [REF 9] 

 

IX. ONLINE GRADING SYSTEM  

A. Example of Work Done on Watermelon 

There are many examples of online grading system 
(sorting device). one of them is a new watermelon 
sorting system (shown in Fig. 13) was developed and 
applied for watermelon grading in Korea (Noh and 
Choi,2006). This system mainly consisted of a CCD 
camera, a weight sensor, an acoustic device and an 
optical sensor, and could measure weight, sugar 
content, and internal defect of watermelons 
simultaneously. The sugar content was evaluated by 
near infrared transmission spectrum, and a light source 
of 2.4 kW was used to transmit the watermelons. The 
internal defect was assessed byacoustic technology, and 
the acoustic system consisted of a multi-point sound 
signal acquiring system, a noise removal circuit, signal 
processing, and quality evaluation program. The 
capacity of the sorting system was 1500 watermelons 
per hour. The error of sugar content prediction was 
±0.8%, and the accuracy of internal defects prediction 
was 90%. As consumers pay more and more attention to 
fruit’s internal quality instead of appearance, rapid and 
non-destructive internal quality sorting/grading system 
for watermelons/melons will have a good perspective. 

 

Fig. 13: Watermelon Sorting System [ref 10] 

X. CONCLUSION 

The paper reviewed the recent developments in 
computer vision for the agricultural industry. Computer 
vision systems have been used increasingly in industry 
for inspection and evaluation purposes as they can 
provide rapid, economic, hygienic, consistent and 
objective assessment. However, difficulties still exist, 
evident from the relatively slow commercial uptake of 
computer vision technology in all sectors. Even though 
adequately efficient and accurate algorithms have been 
produced, processing speeds still fail to meet modern 
manufacturing requirements. With few exceptions, 
research in this field has dealt with trials on a laboratory 
scales thus the area of mechatronics has been neglected, 
and hence it needs more focused and detailed study. 
The adaptation of computer vision for quality 
evaluation of processed foods is the area for the greatest 
potential uptake of this technology, as analysis can be 
based on a standard requirement in already automated 
controlled conditions. More complex systems are 
needed for the automated grading of fresh produce 
because of the greater range in variability of quality and 
also as produce orientation may influence results. With 
the idea of precision and more environmental friendly 
agriculture becoming more realistic the potential for 
computer vision in this area is immense with the need in 
field crop monitoring, assessment and guidance 
systems. However, techniques such as 3D and colour 
vision will ensure computer vision development 
continues to meet the accuracy and quality requirements 
needed in this highly competitive and changing 
industry. 
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Abstract—Shape attributes of leaf plays an important 
role to identify the plants. In this research MATLAB 
program is written to identify the various shape 
measurement attributes like area, convex area, convex 
Hull, eccentricity, extent, filled area, major axis length, 
equi-diameter, minor axis length, perimeter, solidity. K 
mean clustering used to identify the clusters. These cluster 
values are used to classify the leaf. Three types of leafs are 
used to train the model. The experimental results show the 
100% accuracy in identification of plant leaf. 

Keywords: Shape, features, plants, leaf classification, K 
means clustering. 

I. INTRODUCTION 

We can find lots of plant around us. However we 
rarely identify the plant by their names. We may consult 
their names with the books but it is difficult to get that 
include information about all the plants. Plant can be 
identified by taking the picture of the plant leaf and 
passed through software. In this study we identified the 
various shape based features to recognize the plant. 

Plants can be classified based on the colour, 
texture, shape. However we want to recognize the plant 
on the basis of shape based attributes. Therefore we 
decided to recognize plants with the help of binary 
image since we are interested in shape so colour and 
texture part of image can be ignored. 

Several researchers are working in this area to 
recognize the plants by using morphological and texture 
features of leaf image. [1]Chai-Ling Lee and Shu-Yuan 
Chen proposed a region based classification method for 
leaf image. They used region based classification 
method to recognize the leaf. [2] Abdul Kadir and et. al. 
proposed a method for leaf classification used PNN as 
classifier. Fourier descriptor, slimness ratio, roundness 
ratio are used to represent shape features. Colour 
movements that consist of mean, standard deviation and 
skewness are use to represent colour. The result gives 
93.75% accuracy. [3] Z May and M. H. Amran study 
has proven that by using fuzzy logic algorithm, the 
accuracy of oil palm fruit grading is quite high. The 
research calculates the mean RGB values of an image 
and grade using fuzzy logic. [4] Devid Knight and et al. 
describe an android mobile application, the core of 
which is an algorithm that uses digital morphological 
features to classify the plant species.  

In this research, we capture the shape attributes of 
leaf binary image. Twelve shape features extracted 
which further reduced to five attributes as shown in 
table 1 and table 2. In implementation we used 
MATLAB to find the shape features of binary image of 
leaf and K mean clustering algorithm has been used to 
identify the leaf type. Three types of leaf used to train 
and test the system. 

II. RESEARCH METHODOLOGY 

The methodology makes use of various attributes 
of images, and uses k-mean clustering to identify the 
leaf class. The process constituted of four steps:  

a) Image acquisition.  
b) Feature extraction. 
c) Proposed approach. 
d) Experimental results 

A. Colour Image Acquisition and Conversion of 
Image into Binary Image 

In the current work, the reference image samples 
belonging to 3 different classes were obtained Fig. 1. 
These colour images were resized, and converted into 
binary images as shown in Fig. 2. The images in the 
database is divided into 3 categories, each contain 30 
distinct images.  

 

Fig. 1: Three Different Classes of Leaf 

 

Fig. 2: Binary Images Representing 3 Different Classes 
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B. Feature Extraction 

A Following features have been identified.  

1) Area  

The actual number of pixels in the regions [5]. 

2) Bounding box  

The smallest rectangle containing the region [5]. 

3) Convex hull  

p-by-2 matrix that specifies the smallest convex 
polygon that can contain the region. Each row of the 
matrix contains the x- and y-coordinates of one vertex 
of the polygon. This property is supported only for 2-D 
input label matrices [5]. 

4) ConvexImage  

Binary image (logical) that specifies the convex 
hull, with all pixels within the hull filled in (i.e., set to 
on). This property is supported only for 2-D input label 
matrices [5]. 

5) Convex area  

Scalar that specifies the number of pixels in 
'ConvexImage'. This property is supported only for 2-D 
input label matrices[5] 

6) Eccentricity  

Scalar that specifies the eccentricity of the ellipse 
that has the same second-moments as the region. The 
eccentricity is the ratio of the distance between the foci 
of the ellipse and its major axis length. The value is 
between 0 and 1. (0 and 1 are degenerate cases; an 
ellipse whose eccentricity is 0 is actually a circle, while 
an ellipse whose eccentricity is 1 is a line segment.) 
This property is supported only for 2-D input label 
matrices [5]. 

7) Equiv diameter  

Scalar that specifies the diameter of a circle with 
the same area as the region. Computed as 
sqrt(4*Area/pi). This property is supported only for 2-D 
input label matrices.[5] 

8) Euler number  

Scalar that specifies the number of objects in the 
region minus the number of holes in those objects. This 
property is supported only for 2-D input label matrices. 
it uses 8-connectivity to compute the EulerNumber 
measurement.[5] 

9) Extent  

Scalar that specifies the ratio of pixels in the region 
to pixels in the total bounding box. Computed as the 

Area divided by the area of the bounding box. This 
property is supported only for 2-D input label  
matrices.[5] 

10) Solidity  

Scalar specifying the proportion of the pixels in the 
convex hull that are also in the region. Computed as 
Area/ Convex Area. This property is supported only for 
2-D input label matrices.[5] 

11) Perimeter  

Scalar; the distance around the boundary of the 
region, computes the perimeter by calculating the 
distance between each adjoining pair of pixels around 
the border of the region. If the image contains 
discontiguous regions, it returns unexpected results [5]. 

12) Major axis length  

Scalar specifying the length (in pixels) of the major 
axis of the ellipse that has the same normalized second 
central moments as the region. This property is 
supported only for 2-D input label matrices [5]. 

13) Minor axis length  

Scalar; the length (in pixels) of the minor axis of 
the ellipse that has the same normalized second central 
moments as the region. This property is supported only 
for 2-D input label matrices [5]. 

C. Proposed Approach 

The shape based attributes of an image are 
extracted and these attributes are clustered using K-
means clustering to represent the classes. The validity 
of the model is tested by comparing the attributes of 
given image with the representative attribute set of a 
each class and minimum Euclidian distance gives the 
probable class of the given image. 

1) K-Means clustering 

K-means is an iterative clustering algorithm in 
which items are moved among sets of clusters until the 
desire set is reached.[6] 

The clustered mean of Ki = {tij, ti2, tim} is defined as 

mi =   (i) 
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D. Experimental Result 

We constructed the training set of 90 images i.e. 30 
for class A types of leaves, 30 for class B type of leaves 
and 30 leaves for class C. Similarly the testing set was 
made which consisted of 30 leaves i.e. 10 for each 
class. The attributes of binary images of leaf are 
extracted and classification results for the three 
different leaf types are shown in table 1.  

TABLE 1: ATTRIBUTES EXTRACTED FROM BINARY IMAGES AND TESTING OF MODEL 

ConvexArea/Area Ecentricity Extent EquiDimeter/ 
Perimeter 

Solidity LeafTy 
Pe 

Euclidian 
Distance 

(for C 

Euclidian 
Distance 
(F OR A) 

Euclidian 
Distance 
(F OR B 

Correctly 
Identified 

1.366003788 0.66727 0.54015 0.144700859 0.73206 A 0.419928138 0.205289 0.436836 OK 
1.217188289 0.40646 0.58928 0.190888876 0.82157 A 0.310364056 0.116548 0.505777 OK 
1.307106785 0.65994 0.54149 0.172303874 0.76505 A 0.349250621 0.16868 0.380715 OK 
1.33847163 0.45408 0.49642 0.170736052 0.74712 A 0.424454665 0.110888 0.553987 OK 
1.268105613 0.5626 0.60015 0.165095591 0.78858 A 0.298878484 0.076921 0.405384 OK 
1.231546824 0.46713 0.60163 0.185677924 0.8119 A 0.286987223 0.069813 0.458 OK 
1.028226303 0.87582 0.68275 0.23541879 0.97255 B 0.270622905 0.505042 0.072715 OK 
1.07237366 0.90265 0.60368 0.219368652 0.93251 B 0.297293208 0.478626 0.043916 OK 
1.081958296 0.89259 0.61155 0.218335625 0.92425 B 0.288485172 0.464228 0.03882 OK 
1.054991681 0.84384 0.64227 0.239534523 0.94787 B 0.232896609 0.450911 0.03333 OK 
1.028890904 0.8579 0.65659 0.247006583 0.97192 B 0.24835074 0.486907 0.058794 OK 
1.03297254 0.88386 0.67979 0.228658631 0.96808 B 0.278268239 0.505882 0.067208 OK 
1.030656934 0.582043 0.68272 0.28386518 0.97025 C 0.107753344 0.343336 0.36092 OK 
1.073769121 0.60308 0.58827 0.265601461 0.9313 C 0.05882773 0.282326 0.273021 OK 
1.06455042 0.61532 0.60661 0.267726829 0.93936 C 0.035862409 0.300323 0.258791 OK 
1.031710772 0.62332 0.6686 0.278955268 0.96926 C 0.04270898 0.357987 0.258627 OK 
1.054325478 0.71402 0.61805 0.267102286 0.94847 C 0.102729776 0.362503 0.161556 OK 
1.055613598 0.66849 0.61694 0.268350041 0.94732 C 0.059187241 0.33607 0.206133 OK 

 
TABLE 2: CLUSTERS IDENTIFIED BY K MEANS CLUSTERING 

ALGORITHMS 

 C A B 
Convex Area/ Area 1.0502 1.2748 1.0642 
Ecentricity 0.6132 0.4978 0.8704 
Extent 0.6366 0.5644 0.6291 
Equi Dimeter/ Perimeter 0.2707 0.1848 0.2303 
Solidity 0.9523 0.786 0.94 

III. CONCLUSION AND SCOPE FOR THE WORK 

This paper represents the binary image shape 
attributes extraction technique to classify the leaf type 
in appropriate classes. This model shows the 100% 
accuracy in identifying the leaf type. Here is a more 
scope for the work. This model will be applicable for 
the leaf types belong to the one of the class i.e. class A, 
class B, or Class C. If new type of leaf is passed to the 
system will behave abnormally. So more number of leaf 
types can be considered for classification. 
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Abstract—Water is a scarce resource and the people 
responsible for managing water require intelligent status 
reports about water in irrigation projects for quick and 
reliable decision making. Planning water distribution for 
the days to come is also absolutely necessary to protect 
crops, provide timely drinking water to human and 
animal population so that they can sustain. 
 Kinwat taluqua, basically a hilly terrain, has 18 minor 
irrigation projects to help meet the water requirements of 
the region. We have collected water levels recorded from 
the projects for five years for the purpose of analysis of 
basic patterns in the storage. Decisions of water 
distribution, controlled mainly by the irrigation 
department of the Govt of Maharastra, would be based 
always on the water storage level statistics of these 
projects, in addition to rainfall received in the monsoon. 
The area being hilly, catching the rain and storing water 
for later months is the basic idea. Though there are 18 
projects we strongly feel that monitoring the levels at 
every project meticulously may not be needed since these 
projects possible have some built in inter dependencies. If 
we can discover these relations, efforts required to 
monitor the levels can be reduced by identifying few 
projects as prototypes to be meticulously monitored. 
There could be a few more where occasional monitoring 
could be sufficient. Such an identification is possible with 
cluster analysis which can help us in identifying the 
representative ‘proto types’. 

Current research aims at identifying the optimum 
number of clusters necessary to monitor levels with 
reliable decision making capability. 

Keywords: Clustering, water levels, irrigation projects, 
PSPP 

I. INTRODUCTION 

Water is a scarce resource and the people 
responsible for managing water require intelligent status 
reports about water in irrigation projects for quick and 
reliable decision making. Planning water distribution 
for the days to come is also absolutely necessary to 
protect crops, provide timely drinking water to human 
and animal population so that they can sustain. [4] 

Recording water levels at the various projects is the 
basic information gathering requirement. But it is a very 
time consuming and costly affair. In this article we try 
to discover patterns indicating the dependency of 
observations from various projects, and try and reduce 
the inputs required by possible grouping of similar 
projects. Currently 18 projects need monitoring, 
defining a vector of water levels 

{ x1,x2, x3,………….,x18}  
representing the status of storages  

A. The Multivariate Problem  

Mathematically speaking the whole data set forms 
a dependent set of vectors. Identifying the independent 
subset of projects is the aim. Traditional statistical 
methods (factor analysis) for such a process would be 
quite laborious [5,6,7] With quick clustering algorithms 
provided in Data mining the process can be simplified 
quite a bit. The current paper aims at using EM 
algorithm for determining the optimum number of 
clusters or independent sets first, and then using  
K-means algorithm to identify the real basis. [1,2] 

II. PRIMARY DATA 

 Kinwat taluqua, basically a hilly terrain, has 18 
minor irrigation projects to help meet the water 
requirements of the region. We have collected water 
levels recorded from the projects for five years for the 
purpose of analysis of basic patterns in the storage. 
Decisions of water distribution, controlled mainly by 
the irrigation department of the Govt. of  Maharastra, 
would be based always on the water storage level 
statistics of these projects, in addition to rainfall 
received in the monsoon.  

Data of basic water levels measured on various 
dates, during 2002 to 2006, from 17 of the 18 irrigation 
projects was collected from the respective minor 
irrigation offices.  

III. METHODOLOGY  

The data was subjected to elementary statistical 
analysis to begin with (using open source software 
PSPP). A correlation study (Table 1) indicated that 
some of the projects are so highly correlated to each 
other that treating them as independent units may not be 
necessary. This suggested a possible existence of 
clusters. 
TABLE 1: SAMPLE CORRELATIONS BETWEEN WATER LEVELS (2003) 

  Nagzari Loni Dong. 
Loni 0.962 
Dongargao 0.969 0.968 
Sirpur 0.987 0.935 0.958 

IV. CLUSTERING 

Each irrigation project was represented by a vector 
{mean, stddev, skewness, kurtosis}.  
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Assuming that these many statistics adequately 
represent a project, a EM clustering was done, using 
WEKA, which suggested a optimum number of cluster 
to be 3. As a confirmatory exercise, K-means cluster 
analysis was done. General Centroids were identified. 
(Tables 2, 3). Next the nearest projects to the centroids 
were taken as representatives, for each of the clusters. 

TABLE 2: RESULTS OF EM CLUSTERING 

Clustering: EM Algorithm 
Scheme: weka.clusterers.EM -I 100 -N -1 -M 1.0E-6 -S 100 
Instances: 17, Attributes: 16 
 {Mean, SD, SKEW, KURT} for 2002, 2003,2004,2005,  
Number of clusters selected by cross validation: 3 
 Cluster   
Attribute 0 1 2 

 (0.71) (0.18) (0.12) 
Mean 0.8837 4.6548 0.0256 
Mean1 0.9224 4.6895 0.147 
Mean2 0.2687 2.1624 0 
Mean3 1.1531 5.5737 0.122 

Clustered Instances   
0 12 (71%)   
1 3 (18%)   
2 2 (12%)   

Log likelihood: 8.15235   

TABLE 3: RESULTS OF K-MEANS CLUSTERING  

K-Means Clusters. 
Scheme: weka. clusterers. Simple K Means-N 3-A "weka. core. 
Euclidean Distance-R first-last" -I 500 -S 10 
Within cluster sum of squared errors: 28.94 
Cluster centroids: 

 Cluster#   
Attribute 0 1 2 

 (2) (11) (4) 
Mean 0.0256 0.775 4.011 
Mean1 0.147 0.8267 4.0109 
Mean2 0 0.239 1.7708 
Mean3 0.122 1.033 4.7989 

Clustered Instances   
0 2 (12%)   
1 11 (65%)   
2 4 (24%)   

Identified clusters    
TOP CLUSTER: {Nagzari, Loni, Dongargao, Sirpur}  
MID CLUSTER {all the remaining projects}  
Bottom Cluster {Nandgao, Kupati}  

Results show that the projects can be clustered into 
three groups. Memberships of individual projects 
indicated by the two methods vary at most to the extent 
of one project. Sirpur is a case with uncertain 
membership. Going by the K-means results Sirpur has 
been included in TOP cluster, along with Nagzari, Loni 
and Dongargao. A look at Table 3 shows that there are 
11 projects in the MID cluster. 

V. CONCLUSION 

A. Steps in the Current Process 

a) Data for all the irrigation projects is 
considered. 

b) Data mining is used to cluster them. 
c) Prototypes for each clusters are computed.  
d) Projects closest to the prototypes are 

considered as the Real Prototypes. 
e) All distribution decisions are based only on the 

measurements conducted at these projects. 
This would save a lot of cost on man power 

requirement for data recording. This would also make 
computations for water distribution policies simple as 
the basic data on which further computations are done 
in reduced to nearly 1.5% of the original. 
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Abstract—This paper aims at analyzing causes of 
farmer’s suicide in selected taluquas of Yeotmal district, 
using data mining techniques. The analysis should help 
planners and social organizations to arrive at Strategies to 
overcome the menace. The study is based on the both 
primary data generated from a survey and secondary 
data, obtained from various revenue departments. 

 Location of study: The total geographical area of the 
district is 13,584 Sq. Km, which is 4.40 per cent of the total 
area of the state. The district is divided into 16 Tahasils 
(Blocks). The district head quarter is at Yavatmal. The 
district comprises of 8 Municipal cities and 1205 Gram 
Panchayats, working for the Rural Development of the 
district. The total numbers of village in the district are 
2131 out of which 306 are deserted villages. There are 5 
Tribal Blocks in the district viz., Kelapur (Pandhar 
kawada), Zari Jamni, Ralegaon, Ghatanji and Maregaon. 
The dominating tribes are Kolam, Gond, Pardhan and 
Andh. 

Primary Data:  A survey was conducted, through 
personal interviews of the members of the affected families 
and collection of relevant information through a pretested 
questionnaire. A pilot survey was conducted in the years 
2008-10. 

A two stage stratified sampling with a mix of 
purposeful sampling at first stage and random sampling at 
the second stage was adopted. 

 There are totally 16 taluqas in Yeotmal district. Out 
of the sixteen taluqas, three namely Kalamb, Ghatanji and 
Yavatmal, were purposefully selected considering their 
proximity. Through random sampling method 13 affected, 
and 13 non affected (total 26) families were selected for the 
study from these taluquas. Method of collection of data 
included personal interviews and pre tested questionnaire. 
All the farmers having land less than 5 acres, normally 
termed as small and marginal farmers, constituted the 
sample space. The respondents in case of affected farmers 
were mostly the victim’s wife in few cases it was the 
mother of the victim or in rest of the cases it was farmer’s 
grown up son. 

 It is observed that the Decision trees, obtained using 
WEKA give a clear insight into the problem. 

Keywords: Decision tree, WEKA, Farmer Suicide, 
Yeormal District. 

I. INTRODUCTION 

Frustration of very intense level is the ultimate 
cause of suicide by farmers. The factors which drive 
farmer into to a suicide mode are many [3] however 

some are dominant and primary factors. Rest could be 
adding up to frustration. A decision tree could be ideal 
to represent the situation so that one can clearly see the 
dominance of factors.  

This paper illustrates how to represent the effects in 
the form of a decision tree, and how to interpret the tree 
for effective extraction of remedial policies. Importance 
of data mining in analytics, specially decision tree 
approaches in analyzing such problems is quite well 
known.[1][2] 

II. PRIMARY DATA  

A survey was conducted, through personal 
interviews of the members of the affected families and 
collection of relevant information through a pretested 
questionnaire. A pilot survey was conducted in the 
years 2008-10. 

A two stage stratified sampling with a mix of 
purposeful sampling at first stage and random sampling 
at the second stage was adopted. 

There are totally 16 taluqas in Yeotmal district. Out 
of the sixteen taluqas, three namely Kalamb, Ghatanji 
and Yavatmal, were purposefully selected considering 
their proximity. Through random sampling method 13 
affected and 13 non affected (total 26) families were 
selected for the study from these taluquas. Method of 
collection of data included personal interviews and pre 
tested questionnaire. All the farmers having land less 
than 5 acres, normally termed as small and marginal 
farmers, constituted the sample space. The respondents 
in case of affected farmers were mostly the victim’s 
wife in few cases it was the mother of the victim or in 
rest of the cases it was farmer’s grown up son. 

TABLE 1: DISTRIBUTION OF SUICIDAL CASES IN THE SAMPLE 

No of Cases Initial Survey Final Survey 
Normal 32 13 
Suicidal 32 13 

III. METHODOLOGY  

The data (Table 2), obtained from a survey, was 
input into an excel sheet. Initial columns represented 
the scores provided by the respondents in respect of 15 
causative factors. The last column indicating whether 
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the record corresponds to a suicide case or a non 
suicide case. The last column servers as the Class for 
the construction of the decision tree, where as the initial 
columns form the causative factors. The data file was 
converted to a CSV so that it could be easily imported 
in to WEKA for processing [4]. The J48 algorithm, 
which is a known variation of C4.5 classification 
algorithm [1], was used to produce decision trees. 

TABLE 2: DISTRIBUTION OF QNS. RESPONDENTS WERE ASKED 
TO SCORE THE IMPACT IN THE SCALE-5 TO+5 

Q 1  Personal information 
Q 2  regarding Seeds & Fertilizer 
Q 3 regarding Water Supply irrigation System  
Q4 Intra Structure 
Q5 regarding In-debtness 
Q 6 regarding Harassment of recovery of loan 
Q 7  Crop Failure 
Q 8 Regarding Remunerative Price 
Q 9 Apathy of nationalized bank to disburse 

sufficient crop credit 
Q 10 Habits Alcoholism & Prevalence of Various 

Addiction Gambling 
Q 11 Regarding Power Supply 
Q 12 REGARDING GOVERNMENT POLICY 
Q 13 Importance Regarding Proportionality between 

Expenditure & earning Yes/No 
Q 14 regarding Psychosocial factors & 1) Family 

disorder 2) Marriage problem of Adult daughter 
3) Chronic Diseases Within family 4) 
Depressions due to loss social & economical 
status 

Q 15 importance regarding Development of 
communication method of transport  

IV. THE DECISION TREES 

The decision trees [4] and error reports of the 
classification model are given in Fig1 and (Tables 3a 
and 3b). The data from the first survey, and the 
subsequent survey, were combined go get 90 records in 
all has been used to validate and test the model.  

TABLE 3A: DECISION TREE 1: CLASSIFIER J48 PRUNED TREE  
(CROSS VALIDATED)  

Instances: 90,  
Attributes: 15: Q2 to Q15 and class 
Scheme: weka.classifiers.trees.J48 -C 0.25 -M 2 
Test mode: Cross validation 10 folds 
Output: 
Q 10 <= -1: Y (43.0/1.0) 
Q 10 > -1 
| Q 15 <= -3 
| | Q4 <= 1: Y (3.0) 
| | Q4 > 1: N (2.0) 
| Q 15 > -3: N (42.0) 
No of Leaves: 4, Size of the tree: 7 Validation results  

(Test set 90 instances) Correctly Classified 85  94.4444 
% Incorrectly Classified 5   5.5556 % Root mean squared 
error 0.2121 

V. CONCLUSION 

From the decision tree it is evident that answer to 
Q10 seems to be dominant factor which leads to 

suicidal tendency, followed by Q15 which indicates 
importance communication and transport facilities. 
These observations were common to both models. The 
first models were a ten-fold validation, where as the 
second was a 66%-33% (two fold) validation exercises.  

Findings are not surprising [3]. Alcoholism is 
definitely an indicator of frustration. Communications 
and transport is an important economic factor. Improper 
transport facilities are strong indicators of problems of 
marketing, which lead to losses in agriculture. 

It is surprising to note that, no availability of credit, 
proper financial support from the government seem to 
be taking a back seat.  

TABLE 3B: DECISION TREE 2: CLASSIFIER J48 PRUNED TREE  
(SPLIT VALIDATED)    

Instances: 90,  
Attributes: 15 : Q2 to Q15 and class 
Scheme: weka.classifiers.trees.J48 -C 0.25 -M 2 
Test mode : Spit 66%, 33% 
Output: 
Q 10 <= -1: Y (43.0/1.0) 
Q 10 > -1 
| Q 15 <= -3 
| | Q4 <= 1: Y (3.0) 
| | Q4 > 1: N (2.0) 
Q 15 > -3: N (42.0) 
No of Leaves : 4, Size of the tree : 7 Validation results ( Test set 31 

instances) Correctly Classified 30 96.7742 % 
Incorrectly Classified 1 3.2258 % Root mean 
squared error 0.1479 

 
Fig. 1: The Decision Trees (Both 1 and 2)  
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 Abstract—Data Mining tools for Customer 
Relationship Management are used by several industries 
including banking, finance, retail, insurance, 
telecommunications, database marketing, sales 
forecasting, telecommunications, etc. Data mining help 
organizations better understand their business, be able to 
better serve their customers and increase the effectiveness 
of the organization in the long run. The retail industry is 
realizing that it is possible to gain competitive advantage 
utilizing data mining. For retailers, data mining can be 
used to provide information on product sales trends, 
customer buying habits and preferences, etc. 

This article provides an overview of the concept of 
Data mining and Customer Relationship Management in 
organized retail industry. 

Keywords: Data Mining, Customer Relationship 
Management, Analytical Intelligence 
 
 

I. INTRODUCTION 

‘Data mining’ is defined as a sophisticated data 
search capability that uses statistical algorithms to 
discover patterns and correlations in data [1]. 

CRM consists of four dimensions: 
1. Customer Identification. 
2. Customer Attraction. 
3. Customer Retention. 
4. Customer Development.  
Each data mining technique can perform one or 

more of the following types of data modelling: 
1. Association. 
2. Classification. 
3. Clustering. 
4. Forecasting. 
5. Regression. 
6. Sequence discovery. 
7. Visualization. 

 

Fig. 1: Classification Framework for Data Mining Techniques  
in CRM for Organized Retail Industry 



36  Proceedings of International Conference on Bridging—The Gap between Management Strategies and Execution 

 

A. Association 

Association aims to establishing relationships 
between items which exist together in a given record 
(Ahmed, 2004; Jiao) [7]. Market basket analysis and 
cross selling programs are typical examples for which 
association modelling is usually adopted. Common 
tools for association modelling are statistics and apriori 
algorithms. 

B. Classification  

Classification is one of the most common learning 
models in data mining (Ahmed, 2004; Berry & Linoff, 
2004; Carrier & Povel, 2003) [8]. It aims at building a 
model to predict future customer behaviours through 
classifying database records into a number of 
predefined classes based on certain criteria (Ahmed, 
2004; Berson et al., 2000; Chen, Hsu, & Chou, 2003; 
Mitra et al., 2002) [9]. Common tools used for 
classification are neural networks, decision trees and if 
then-else rules. 

C. Clustering 

 Clustering is the task of segmenting a 
heterogeneous population into a number of more 
homogenous clusters (Ahmed, 2004; Berry & Linoff, 
2004; Carrier & Povel, 2003; Mitra et al., 2002) [10]. It 
is different to classification in that clusters are unknown 
at the time the algorithm starts. In other words, there are 
no predefined clusters. Common tools for clustering 
include neural networks and discrimination analysis. 

D. Forecasting 

Forecasting estimates the future value based on a 
record’s patterns. It deals with continuously valued 
outcomes (Ahmed, 2004; Berry & Linoff, 2004). It 
relates to modelling and the logical relationships of the 
model at some time in the future. Demand forecast is a 
typical example of a forecasting model. Common tools 
for forecasting include neural networks and survival 
analysis. 

E. Regression 

Regression is a kind of statistical estimation 
technique used to map each data object to a real value 
provide prediction value (Carrier & Povel, 2003; Mitra 
et al., 2002). Uses of regression include curve fitting, 
prediction (including forecasting), modeling of causal 
relationships, and testing scientific hypotheses about 
relationships between variables. Common tools for 
regression include linear regression and logistic 
regression. 

F. Sequence Discovery 

Sequence discovery is the identification of 
associations or patterns over time (Berson et al., 2000; 
Carrier & Povel, 2003; Mitra et al., 2002). Its goal is to 

model the states of the process generating the sequence 
or to extract and report deviation and trends over time 
(Mitra et al., 2002) [11]. Common tools for sequence 
discovery are statistics and set theory. 

G. Visualization 

Visualization refers to the presentation of data so 
that users can view complex patterns (Shaw et al., 
2001) [12]. It is used in conjunction with other data 
mining models to provide a clearer understanding of the 
discovered patterns or relationships (Turban et al., 
2007) [13]. Examples of visualization model are 3D 
graphs, ‘‘Hygraphs’ and ‘‘SeeNet’ (Shaw et al., 2001). 

Applications of data mining for CRM in retail 
organized industry 

Data mining tools take data and construct a 
representation of reality in the form of a model. The 
resulting model describes patterns and relationships 
present in the data. Data mining is used to construct six 
types of models aimed at solving business problems: 
classification, regression, time series, clustering, 
association analysis, and sequence discovery [2]. The 
first two, classification and regression, are used to make 
predictions, while association and sequence discovery 
are used to describe behavior. 

Clustering can be used for either forecasting or 
description. Companies in various industries can gain a 
competitive edge by mining their expanding databases 
for valuable, detailed transaction information. 

Each business is interested in predicting the 
behavior of its customers through the knowledge gained 
in data mining [3].  

H. Customer Relationship Management 

Customer relationship management (CRM) 
comprises a set of processes and enabling systems 
supporting a business strategy to build long term, 
profitable relationships with specific customers (Ling & 
Yen, 2001) [4]. Although CRM has become widely 
recognized as an important business approach, there is 
no universally accepted definition of CRM. Swift 
(2001, p. 12) [5] defined CRM as an ‘‘enterprise 
approach to understanding and influencing customer 
behavior through meaningful communications in order 
to improve customer acquisition, customer retention, 
customer loyalty, and customer profitability’. 

Analyzing and understanding customer behaviour 
and characteristics is the foundation of the development 
of a competitive CRM strategy, so as to acquire and 
retain potential customers and maximize customer 
value. 

CRM needs a deep understanding of the customer 
expectations, attitude & behavior through a well 
organized & maintained customer database & 
innovative customer strategies. The goal of CRM is to 
ensure customer satisfaction & delight at every level of 
interface with the company (Pahuja & Verma,  
2008) [6]. 
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The CRM strategy should include: 
a. Operational CRM: Automating interaction 

with the customers and sales force, and 
b. Analytical CRM: Sophisticated analysis of the 

customer data generated by operational CRM 
and other sources like POS transactions, web 
site transactions, and third-party data 
providers. 

Analytical CRM uses the key business intelligence 
tools like data warehousing, data mining, and OLAP to 
present a unified view of the customer. 

I. Organized Retail Industry 

Smart retailers have reoriented their business 
around the customer. Indian Retail Industry is the most 
promising emerging market for investment According 
to the 8th Annual Global Retail Development Index 
(GRDI) of AT Kearney, the retail trade in India had a 
share of 8-10% in the GDP (Gross Domestic Product) 
of the country in the year 2007. In 2009, it rose to 12% 
in the year 2008 and expected to reach 22% in the next 
few years [14]. Retailers collect large amount of 
information every day-anything from transactional data, 
to demographics, to product sales based on seasons. The 
best source of information for retailers is POS (point of 
sale), company owned credit cards, customer loyalty 
cards, etc.  

Data mining can identify valuable customers who 
are likely to defect to a competitor, allowing the CRM 
team to target them for retention. It also points out 
potential long-term, high-value customers who can be 
accelerated to that value through marketing programs. 
Retailers can encourage the right purchase behavior. 
Retailers can make marketing new products and 
services more profitable by using data mining to find 
customers most likely to respond to an offer for such 
products or services. 

J. CRM and Organized Retail Sector 

Products are easy to copy, services are harder to 
copy but the learned relationship that a customer has 
with or his supplier is nearly impossible to reproduce. It 
increases profitability of the retail business in five key 
ways: [15] 

• Customer loyalty translates into reduced price 
competition. 

• Customer information allows companies to 
target profitable customers. 

• Predictable buying patterns lower inventory 
holding costs, spoilage, and distribution costs. 

• Customer loyalty reduces advertising and 
marketing costs. 

• Customer loyalty extends products life cycle. 
Indian retail sector set for higher growth: Experts 

believe that India's retail sector will witness tremendous 
growth in the years to come. Increasing affluence and 
increasing aspirations among shoppers have fueled the 

retail sector, particularly the FMCG business in India 
which is likely to triple in the coming years. ‘There is 
such a huge opportunity in Indian retail and FMCG that 
there is no need for players to fight for their share of the 
pie. Instead our focus should be to grow this pie which 
is small today, and to unlock a closed market,’ [17]. 

II. OBJECTIVES 

• Integrating retailer, suppliers and customers for 
better customer service.  

• To establish Data Mining techniques importance 
in Customer Relationship Management.  

• Descriptions of customer relations patterns. 
• Extracting or detecting hidden customer 

characteristics and behaviors from large 
databases. 

• To find out the satisfaction level towards service 
provided at organized retail outlets. 

• To find out the relationship between satisfaction 
level towards quality of service & education 
level of the respondents. 

III. METHODOLOGY 

A. Research Design  

A Questionnaire was designed & information about 
various parameters of customer satisfaction & customer 
relationship management. Primary data is collected 
through survey method. All the respondents were asked 
to fill in the questionnaire by themselves. The sampling 
method is used is convince sampling & two hypothesis 
are tested using SPSS or DM techniques. Sample size 
taken in this study is 200. 

The following hypothesis was framed.  
H0:  There is no significant relationship between 

the two variables-satisfaction level towards 
quality of service & education level of the 
respondents.  

H1: There is significant relationship between the 
two variables-satisfaction level towards 
quality of service & education level of the 
respondents 

B. Area of the Study  

The survey is conducted customers who are the 
regular purchasers and occasional buyers in the 
organized retail outlets in & around the Belgaum city. 

 

C. Data Usage  

For analysis and interpretation, only primary data is 
used. However for conclusion and recommendations 
both primary and the secondary data along with the 
verbal knowledge and information although obtained 
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from respondents, though they are outside the 
parameters of questionnaire were also included. 

D. Analysis and Interpretation 

1) General profile of the respondents  

The general profile of the respondent helps us to 
know the particulars of the customers, classification of 
the customers, the no. of respondents & the results in 
terms of percentage.  

TABLE 1: GENERAL PROFILE OF THE RESPONDENTS 

Particulars Classification No. of 
Respondent

% 
 

Age Age 25 and 
below 

48 24 

 Age from 26-35 64 32 
 Age from 36-45 51 25 
 Age above 45 

years 
37 19 

Gender Male 120 60 
 Female 80 40 
Educational Qualification School Level 15 7 
 Graduate 78 39 
 ITI/ diploma 33 17 
 Post Graduate 74 37 
Monthly Income Below Rs 5,000 4 2 
 Rs 5,001-Rs 

10,000 
22 11 

 Rs 10,001-Rs 
15,000 

84 42 

 Rs 15,001-Rs 
20,000 

 23 

 Above Rs 
20,001 

43 22 

Total members in Family One 5 2 
 Two 23 11 
 Three 57 29 
 Four 99 50 
 Five and Above 16 8 
Average monthly purchase 
at organized retail outlets 

Below Rs 1,000 14 7 

 Rs 1,001-Rs 
2,000 

26 13 

 Rs 2,001-Rs 
3,000 

108 54 

 Rs 3,001-Rs 
4,000 

49 24 

 Above Rs 4,000 3 2 

E. Interpretation  

From the above table, it is clear that 60% of the 
respondents are male and 40% of the respondents are 
female. After dividing the respondents on the basis of 
gender, they are further divided according to their age. 
In this, it is found that out of total respondents 24% are 
25 years old and below, 32% age group between 26–35, 
25% belongs to the age group of 36–45 and 19% are 
above 45 years. 39% and 37% of respondents are 
graduates and post graduates respectively. 42% of 
respondents are in the income level of Rs 10,001-Rs 15, 
000, 23% of respondents are in the income level of Rs 
15,001-Rs20, 000 and 22% of respondents are above 
the income level of Rs 20,001. Majority of the 
respondents (54%) spend Rs2, 001-Rs3, 000 of their 

monthly budget towards their purchase in the organized 
outlets. Only 2% of the respondents spend more than Rs 
4000 of their monthly budget.50% of respondents’ 
family size is four. 

2) Satisfaction level towards service provided at 
organized retail outlets  

The satisfaction level of the customers towards the 
quality of service being provided is measured based on 
certain parameters & level of satisfaction can be 
represented as Highly satisfied (HS), Satisfied (S), & 
Neutral (N) respectively.  

TABLE 2: SATISFACTION LEVEL TOWARDS SERVICE PROVIDED  
AT ORGANIZED RETAIL OUTLETS 

 
Parameter 

Level of Satisfaction (%)
HS S N DS HDS

Quality of service 55 33   0   
Self Service 25 43 18 9 5 
Product price range 16 36 38 2 8 
Visual merchandising 21 31 22 24 2 
Time saving 22 46 22 4 6 
Fast Checkout 17 38 26 13 6 
Easy accessible layout 22 36 25 8 9 
Parking facilities 7 21 24 33 15 
Trolley facilities 17 40 31 6 6 
Home Delivery facilities 18 53 21 8 0 
Store Entrance & walkways 17 31 37 8 7 
Variety of Mode of Payment 9 18 19 28 26 

F. Chi-square Test  

Table Showing the Relationship between 
Satisfaction level towards quality of service & 
Education level of the Respondents.[16] 

The education level & the quality of the service 
being offered to the customers are observed in a cross 
tabulation format.  

TABLE 3 

Education Level Quality of Service  
 HS S N T 
School Level  11 3 1 15 
Graduate  40 30 8 78 
ITI/Diploma  21 9 3 33 
Post Graduate  38 23 13 74 
Total  110 65 25 200 

TABLE 4 

Chi-Square Tests 
 Value df Asymp. Sig 

(2-sided) 
Pearson Chi-Square  6.186a 6 .403 
Likelihood Ratio  6.136 6 .408 
Linear-by-Linear Association 1.537 1 .215 
N of Valid Cases  200   

G. Interpretation  
From the above Pearson chi-square test the 

acquired value is 6.186 for satisfaction level towards 
the quality of service and the education level of the 
respondents and the table value for the degree of 
freedom 6 is 12.592.  
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Since the acquired value is less than the table 
value, H0 is accepted and there is no significant 
relationship between the two variables-satisfaction level 
towards quality of service & education level of the 
respondents.  

Table Showing the Correlation of Income Level of 
Respondents and their Average Monthly Purchase at 
Retail Outlet. 

The income level of the respondents & their 
average monthly purchase at retail outlets can be 
represented in cross tabulation format & case 
processing summary as well.  

TABLE 5: RELATIONSHIP BETWEEN MONTHLY INCOME  
AND RETAIL PURHASE 

Monthly Income 
(in Rs. 

Thousand) 

Average Monthly Purchase at Retail 
Outlet (in Rs. Thousand) 

T 

< 1 1-2 2-3 3-4 >4  
< 5 0 4 0 0 0 4

5–10 3 14 4 1 0 22
10–15 3 7 69 5 0 84
15–20 3 1 25 18 0 47
> 20 5 0 10 25 3 43

TOTAL 14 26 108 49 3 200

H. Interpretation  

The above table values of Pearson’s R & Spearman 
correlation are 0.465 & 0.545. From this table it is 
obvious that the correlation between the monthly 
income of the respondents and their average monthly 
purchase in organized retail outlets constitute a positive 
correlation.  

IV. RESULTS AND DISCUSSION  

In this study it is found that organized retail outlets 
provide better quality of service, product range as 
compared to the unorganized retail outlets. Most of the 
customers are satisfied with the quality of service 
provided by the organized retail outlets. They are 
satisfied with self service, product price, visual 
merchandising, home delivery and fast checkout. They 
feel that the store layout is easily accessible to find the 
products. Some of the respondents are not satisfied with 
parking facility and variety of modes of payment. With 
the help of Pearson’s R & Spearman Correlation test, it 
is found that there is a positive correlation between the 
monthly income of the respondents and their monthly 
purchase in organized retail outlets. By using Chi-
Square test it is made clear that there is no relationship 
between satisfaction level towards quality of service 
offered and the education qualification of respondents. 
The organized retail outlets should provide good 
parking facilities to their customers. Also, they are 
expected to concentrate more on free home delivery and 
increase the number of billing counters, so as to ensure 
fast checkout. Most of the stores do not accept credit 
and debit cards. Since most of the customers are 
youngsters and employed, they feel more comfortable 
with card payment than cash, these stores are expected 
to make this facility available to all the customers.  

V. CONCLUSION 

As customers and businesses interact more 
frequently, businesses will have to leverage on CRM 
and related technologies to capture and analyze massive 
amounts of customer information. Businesses that use 
customer data and personal information resources 
effectively will have an advantage in becoming 
successful. However, businesses must also bear in mind 
that they have to use technology responsibly in order to 
achieve a balance between privacy rights and economic 
benefits. 

Application of data mining techniques in CRM for 
organized Retail Industry is an emerging trend in the 
global economy. It has attracted the attention of 
practitioners and academics. 

The root of the study is that most of the customers 
prefer purchasing from organized retail outlets than 
unorganized outlets. Also, most of them are satisfied 
with the quality of service, price and product range of 
the goods provided by organized retail outlets. 
Satisfaction of consumers in retail service is an 
important criterion for a marketer to understand for 
further strategic decision. This study also reveals that 
the customers prefer organized retailing over 
unorganized retailing, due to which the organized 
retailing become a threat to the unorganized outlets. 
The establishment of such organized retail outlets in 
tier-1 and tier-2 cities has proved to be successful, as it 
fulfills the needs of the customers. As an expansion, 
such outlets are being established in tier-3 cities like 
Bangalore, Delhi and other places. Hence, it’s 
significant for such outlets to cater to the needs of the 
customers for its long run. 
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Abstract—E-mail has become one of the most 
ubiquitous methods of communication. The method is 
efficient and inexpensive. It is used not only for personal 
contacts but also for business, advertising, and electronic 
commerce.  

Users often have cluttered inbox containing hundreds 
of messages, including spam, outstanding tasks and 
conversational threads. The exponential increase in the 
volume of e-mails make the processing of e-mails tedious 
and time consuming.  

On personal front a email user spends most of this 
precious time on organizing these e-mails and classifying 
them. Sometimes important messages get overlooked, or 
"lost" in archives. This rapid growing email requires 
proper classification with less user interference. 

PA and PS to very high level officers, company CEO 
are the other clan who need efficient email classifiers to 
increase their efficiency. Email classification is basically at 
text mining problem at the bottom. Problems of ETL, 
online processing pose technical hurdles. 

This paper compares extracting emails from 
automated mail environments for classification and 
extracting emails from Personal Mail Environment on 
classification. 

Problems of ETL at individual level, and 
classification strategies keeping educational organizations 
in mind are studied and reported in this paper. A data set 
constituting of 1000 emails forms the basic data. WEKA as 
a data mining package has been used for some part of 
experimentation. 

Keywords: Classification, email, extraction, challenges, 
ETL 

I. INTRODUCTION  

E-mail has become one of the most ubiquitous 
methods of communication. The large percentage of the 
total traffic over the internet is the-email. It is a fast, 
efficient and an inexpensive method of reaching out to a 
large number of people at the same time. 

It is used not only for personal contacts but also for 
business, advertising, and electronic commerce. The 
success and popularity of email has led to high daily 
volumes of email being sent and received. 

Therefore, the amount of e-mail messages received 
per day can range from the tens for a regular user to the 
thousands for enterprises.  

Users often have cluttered in boxes containing 
hundreds of messages, including spam, Unsolicited 
marketing messages, outstanding tasks and 
conversational threads. Also the exponential increase in 
the volume of e-mails can make the processing of e-
mails tedious and time consuming. The e-mail user 

spends most of the time on organizing these e-mails to 
reduce their size of inbox. Sometimes important 
messages get overlooked, or "lost" in archives. This 
rapid growing email requires proper classification with 
less user interference.  

II. EMAIL EXTRACTION FOR CLASSIFICATION 
IN ENTERPRISES 

An email system is a dynamic environment. The 
content associated with class labels changes over the 
time. In the business domain e-mail is frequently used 
in an information-gathering and communication 
function (Kettinger & Grover 1997). 

Effective information management is a key enabler 
in achieving business success. The quick access to 
records and other documents helps for sound decision-
making. The process of information classification 
describes, organize and control information. It creates 
order in understanding what an organization does and 
how it does it.  

According to the Australian Standard for Records 
Management, AS ISO 15489, best practice in records 
management bases classification on a rigorous analysis 
of business functions and activities.  

In corporate sectors emails are filtered initially to 
separate spam and non-spam mails. A system then 
categorized this data into official or personal. 
Enterprises should prioritize business emails over 
personal ones in their email service.  

Even though the use of email is widespread among 
higher education institutions it requires proper 
management of emails. Following statistics shows use 
of email system. 
TABLE 1: CORPORATE VS. CONSUMER EMAIL ACCOUNTS, 2012–2016 

(COPYRIGHT APRIL 2012 THE RADICATI GROUP, INC.) 

Education % of Each Group who Send or Read Emails 
High school 84 

Some college 94 
College graduate 96 

Source: Pew research centers internet & American life project, 3 
Nov. 2010 

Daily Email Traffic 2012 2016 
Worldwide email per day 144.8 192.2 
Business emails per day 89 143.8 
Consumer emails per day 55 48.4 

Source: Worldwide daily email traffic 2012-2016 

 2012 2016 
Worldwide email accounts 3.3 billion 4.3 billion 
Corporate emails accounts 25% 27% 
Consumer email accounts 75% 73% 
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The total number of worldwide email accounts is 
expected to increase from 3.3 billion accounts in 2012 
to over 4.3 billion accounts by year-end 2016. This 
represents an average annual growth rate of 6% over the 
next four years.  

In 2012, consumer email accounts represent 75% 
of worldwide mailboxes, while corporate (i.e. business) 
email accounts represent 25% of worldwide mailboxes 
(Copyright April 2012, The Radicati Group, Inc.) In 
2012, the number of businesses emails sent and 
received per day total is 89 billion.  

As Statistics display for Week ending November 
18, 2012 by Trustwave 67.8% Spam of Email are 
reported. Spamcop reports 2679044 spam messages per 
week.  

III. LITERATURE REVIEW 

In early days of computing, major difficulty 
consisted in having access to information. With the the 
technological changes of data processing, which 
provides the speed and the reduction of the costs of 
storage and processing. The problem faced today due to 
increasing use of the modern forms of email 
communication, is how to filter emails among available 
information. 

There has been many works on classification and 
clustering e-mails that have been applied to e-mail 
processing in order to reduce information overload. The 
application of text classification techniques to email 
documents has been widely studied. The success of 
machine learning techniques in text categorization 
(Sebastiani 2002) has shown researchers to explore the 
application of learning algorithms in anti-spam filtering. 
Work on email text mining is relatively focused on 
classifying spam emails and non spam emails, filtering, 
and summarization (Tang et al., 2005). 

One of the most common techniques is Latent 
Semantic Analysis (LSA) (Deerwester et al., 1990). 
LSA is an application of principal component analysis 
(PCA) where a document is represented along its 
semantic axes or topics. (Cohen 1995) The rule 
induction method is use for classification of emails. In 
the literature, Bayesian approaches are the most widely 
used in e-mail classification. They allow quick training 
and classification. (Sahami et al.,1998) Applied Naïve 
Bayes for spam e-mail filtering using bag of words 
representation of the e-mail corpora and binary 
encoding which improved the classification results. The 
problem of characterizing and filtering junk 
(unsolicited) information has been addressed by several 
classification techniques, machine learning method such 
as Decision Trees learning,Bayesian techniques 
(Drucker, Wu, & Vapnik, 1999), support vector 
machines and rule-based classifiers (Hidalgo, López, & 
Sanz, 2000; Pantel & Lin, 1998), ontology classification 
e-mails. 

(Provost 1999) shown comparison of a naïve 
Bayesian algorithm with bag-valued features against the 

RIPPER rule learning algorithm for email classification. 
The Bayesian classifier substantially outperformed 
RIPPER in classification accuracy. (Jake, Christopher, 
2000) Compare the accuracy of the discriminant 
Classifiers, TF-IDF Classifiers, SVM method are used 
to establish incremental learning methods. It offers 
competitive accuracy despite heterogeneous folder 
content and size. 

(Youn, Dennis, 2007) evaluated four classification 
methods (Neural Network, Support Vector Machine 
classifier, Naive Bayesian classifier, and J48 classifier) 
were evaluated, the effects based on different datasets 
and different features set. Good classification result 
order in the experiment was J48, NB, NN, and SVM for 
all cases (spam precision, legitimate precision, spam 
recall, and legitimate recall). (Juan &Marie, 2011) This 
paper presents Principal Component Analysis 
Document Reconstruction (PCADR), applied for email 
filtering by distinguishing between two message classes 
(e.g. spam from ham, or phishing from ham). 

IV. DATA COLLECTION 

Personal email inbox is used as a sample data in 
data collection process. The data are used for training 
and testing process in email classification. Two 
methods are used for collecting email data. The first 
method is using email client and other method is to 
retrieve MIME header using Java API. 

The message structure is composed of two parts; 
the first one is the message header, containing some 
data of the message information, like the 
To/From/CC/BCC fields, the date, the subject, 
attachments etc. The second part is the mail body itself 
in text format. 

A. How Data Downloaded from Server to Users Mail 
Box 

IMAP stands for Internet Message Access Protocol. 
It is a method of accessing electronic mail messages 
that are on mail server. It permits a "client" email 
program to access remote message as if they were local.  

1) Method 1: Mail client based 

Microsoft outlook express 2007 is used to collect 
emails directly from user inbox. It provides easy way to 
export emails to Microsoft excel sheet. In this way, we 
were able to extract total 2479 emails from the period 
February 2009 to December 2011 from inbox and store 
on local drive. Currently excel file is used as 
multidimensional database since size of data base is 
small at pilot experiment stage. For every email, we 
extracted header fields like “ToName”, “ToAddress”, 
“ToType”, ”FromAddress”, “FromName”, 
“FromType”, “CCName”, “CCAddress”, “CcType” and 
“Subject”, “Body”, Attachments”. Randomly 1000 text 
based emails are selected from available corpus. 
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2) Method 2: Application based 

Another set of emails are collected by designing 
code using Mail API. In this way, we were able to 
extract Total 4178 Emails that were not spam from the 
period February 2009 to July 2012. These emails data 
consist of mails from examination department, Account 
department, research related, administrative emails, 
admission department. Emails are collected and store on 
local drive. Out of which some emails are multipart 
emails. For each email “from”, “to”, “sent date”, 
“subject”, “body message” field data is retrieved. To 
maintain uniform naming convention with earlier data 
set, fields are named as “FromAddress”, “toaddress”, 
“sent date”, “subject”, “body message”. Randomly 
1000 ext based emails are selected from available 
corpus. 

This raw email data collected directly through 
inbox includes html/xml tags, multiline sentences, 
redundant data, special symbols like ^,!,*,# etc. extra 
space, hyperlinks, images and attachment etc. This 
email data set requires data cleansing. 

B. Text-mining process 

Two different stages are determined for text 
mining. The first one is the pre-processing that converts 
a textual data into a structured form. The second stage 
in text-mining process is the text classification.  

C. Pre-processing 

Data cleaning deals with detecting and removing 
errors and inconsistencies from data in order to improve 
the quality of data. For this purpose, a tokenization 
converts the document into tokens or words (noun, 
verb, pronoun, article, conjunction and preposition) 
without understanding their meaning or relationships 
(i.e. out of context).  
 

 

 

D. Pre-Processing steps 

Email data collected in experiment1 and 2 are 
further cleaned to remove stop words, stemming is 
applied.  

E. Classification 

In order to obtain a training corpus for supervised 
learning algorithms, emails were classified based on 
organization structure. 

Total 4178 email messages were classified total 
185 different topics and then reduced to finalized 
categories as exam, Account, teaching, coordinator, 
administrative, admission, placement, library 

categories. A bag of words created and distributed to 
various department to cross verify our BOW.  

F. Classifier selection and Accuracy 

Weka is used to experiment with different 
classifiers and settings. The following classifiers were 
considered: 

Using data set collected by both method Naive 
Bayes classifier, ID3 decision tree, and bagging is 
applied. The accuracy rates are recorded as follows,  

 Naïve Bayes ID3 Bagging 
SET1(method 1) 88.18% 96.19% 95.29% 
SET2 (method 2) 88.95% 100% 100% 

Removing “to” and “from” field 
 Naïve Bayes ID3 Bagging 
SET 1 (method 1) 90.89% 96% 95.29% 
SET2 (method 2) 92.86% 100% 100% 

V. CONCLUSION 

It is noticed that number of complete message 
retrieval is depend upon size of mail message contents 
inside body. More number of emails is loaded if body 
of messages are shorter and less time is required to 
retrieve. Email data collected using email client 
software shows 88.18% for Naïve Bayes, 96.19% for 
ID3 and 95.29% using Bagging classification method. 
Second data set is collected through personal email 
environment shows 88.95% for Naïve Bayes, 100% for 
ID3 and 100% using Bagging classification method. 

We have compared result of classification against 
manual classification and it is observed that weka 
wrongly classified most of the emails for “admission” 
and “cultural “and “network” classes as administration. 
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Abstract—Patent mining, an aspect of Patinformatics 
is an emerging, constantly changing field. Many free and 
paid databases on patent information from various 
countries are available online. These databases contain 
more than 6 million of published patent applications as 
well as granted patents. The patent data from 1960s 
onwards can be retrieved. 

Patent documents offer scientific and technical 
information and most of this data is never published 
anywhere else. Searching and analyzing this enormous 
knowledge source is often very complicated and time 
consuming. One can devise good search strategies to 
obtain the desired information. Using specialized analysis 
& text-mining tools that are available, the information can 
be analyzed to get various insights in the specified 
technological area.  

The main aim of this paper is to understand the 
advantages of patent mining by studying the patent 
portfolio of Samsung Electronics as a case study. Samsung 
Electronics is a worldleader focusing on 
telecommunication, digital media, semiconductor, andlCD 
digital appliances. This study focuses on the patenting 
trends, core patented technologies and IP strategy of 
Samsung Electronics.  

Keywords: IPR, Patent, Patent Mining, Patinformatics, 
Samsung. 

I. INTRODUCTION 

Intellectual Property Rights (IPR) plays a big role 
in forming the knowledge base for sustainable wealth 
creation by protecting, encouraging and motivating 
innovation. Patents, an aspect of IPR, protect an 
invention for alimited period giving the patentee 
exclusive rights but also ensures that science and 
technology does not remain for a selected few by 
disclosing the invention in public domain. The patent is 
restricted to the geographical territory where it has been 
enforced. 

Patent documents are a complete disclosure of the 
technological information and about 70% of the 
information disclosed in patents is never published 
anywhere else1. However this unique and valuable 
source of scientific and technological information is 
often underutilized and overlooked. Patent mining, an 
aspect of Patinformatics is an emerging, constantly 
changing field. Patinformatics encompasses all forms of 
analysis of patent information involving mining, prior-

art searches, patent mapping, white space mapping, 
citation mapping, patent intelligence etc.  

The web also plays a crucial role in Patinformatics 
helping researchers in retrieving the patent data using 
simple and basic searches as well as complex searches. 
One can also discover relationships between patents and 
analyze trends if any, w.r.t partners, competitors, new 
technologies, emerging markets, white spaces, patent 
trends etc. The national patent offices of various nations 
are offering free web enabled patent databases 
containing millions of patent records (either published 
applications or granted patents), some dating back to 
the 1960's. These days people are becoming aware of 
the usefulness of patent information and if good patent 
searches are executed, one can get valuable 
information. Understanding this, in the recent times, 
paid databases with value added services and 
sophisticated analysis tools are also making their way.  

38353
33816

11881 9530
16186

Korea US EU China Others

Fig. 1: Samsung’s Patent Applications as of 2011 

Source: Samsung Electronics Sustainability Report 2012 

Patent mining of these databases and analyzing 
their results helps in getting key insights in the field of 
technology searched. One therefore can draw inferences 
on the focus of technologies, the trend in which the 
patents are being filed, which technologies have got out 
of market, which are the newly emerging technologies/ 
products and competitors IP strategy, etc. In order to 
highlight the importance of patent information and how 
it can be used for making decisions by companies, we 
have presented below the patent portfolio of Samsung 
Electronics Co.ltd. as a case study. Samsung is a 
famous multinational company having its presence in 
many technological fields holding more than 100,000 
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patents in the US ranking second for patent publications 
for thelast five years2. Figure 1 shows Samsungs Patent 
Applications in major Patent Offices during the  
year 2011. 

In this study therefore, we have put forth the 
patenting trend, core patented technologies and IP 
strategy by Samsung Electronics. 

II. METHODOLOGY 

For this study, subscription-based database, 
Derwent Innovation Index (DII) from Thomson has 
been used for conducting the patent search. The patent 
applications/ granted patents published from 1990 to 
2012 have been considered in the present analysis to 
understand thelatest trend. Classification codes are used 
in search strategies to get the relevant dataset. Derwent 
manual codes are used for searching on Derwent 
databases3. As DII was used to search patents, Derwent 
manual codes have been used in our search strings. 
Patents were searched on DII, by adding Samsung as 
the assignee. There are more than onelakh patents filed 
by Samsung Electronics. In order to narrow down the 
result set, patents focusing on hand-held devices such as 
mobile, PDA, notebook etc by Samsung were 
considered for further analysis. 

The search methodology for obtaining patent 
publications included: 

1. Samsung Electronics as the applicant. 
2. Publication years – 1990-2012. 
3. Derwent manual codes for mobile, PDA, 

notebook as given in table 1 below. 
TABLE 1: DERWENT MANUAL CODES USED AND THEIR DESCRIPTION 

Derwent Manual 
Codes 

Description 

W01-C01D3C  Portable; Hand-Held  
W01-C01D3  Mobile Radio Telephone  
W01-C01D3G  Third Generation' Mobile Phone  
W01-C01D3J  Dual Or Multi-Band Mobile Phone  
W01-C01D3K  Dual Or Multiple Sim-Card Mobile Phone  
W05-D06G5G Third-Generation (3g) Mobile Phone System  
W02-C03C1C  Mobile Apparatus  
W02-C04B3  Mobile  

The analysis of the patents was focused on either 
the novelty or application of the inventions disclosed in 
the patent publication.  

III. DATA MINING AND ANALYSIS OF PATENTS OF 
SAMSUNG ELECTRONICS 

Initially a broad search was carried out with 
Samsung as an applicant. It was observed that there is 
alarge number of patents published and we therefore 
studied the patents of Samsung from 1990 onwards. 
From 1990 onwards, there are more than 102,744 
patents of Samsung published. In the dataset it was 
observed that Samsung has filed patents in various 
names. The figure 2 below depicts the Samsung 
subsidiaries that have filed patents.  

 

Fig. 2: Patent Publication of Samsung Subsidaries 

Further, an analysis of the technological fields in 
which Samsung has focused its patents was done. The 
figure 3 below depicts the top 10 focus areas of 
Samsung.  

It is observed that Samsung has focused mainly on 
Engineering and Instrumentation areas in their patents. 
They also have a considerable number of patents on 
communication.  

It can be noted from figure 2 that Samsung 
Electronics has maximum patents published. Hence, 
further analysis in the present study has been done on 
the patents by Samsung Electronics. 

The focus areas of Samsung Electronics were 
studied. The top ten research areas are highlighted in 
table-2 which shows that Engineering is the main focus 
area of Samsung Electronics, followed 
by Instrumentation, Computer Science and 
Communication. 

TABLE 2: FOCUS AREAS OF SAMSUNG ELECTRONICS 
Technology Areas No. of Patents 

Engineering 67168 
Instruments & Instrumentation 46858 
Computer Science 26206 
Communication 23546 
Chemistry 12127 
Optics 7042 
Imaging Science & Photographic Technology 4708 
Polymer Science 4557 
Energy & Fuels 1151 
Pharmacology & Pharmacy 512 
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• Camera (Audio/ video/ digital camera/ player/ 
recorder). 

• LTE. 
• Touch Screen.  
• User Interface.  
• Voice Control.  
• Network Monitoring/ Control/ Management 

Software. 
• Screen Text (SMS, email, MMS, VoIP). 
The figure 7 below depicts the patenting activity in 

each of the specific technologies. 

 

Fig. 7: Technology Overview on Hand Held Devices 
Patented by Samsung Electronics 

The major focus on patents related to camera 
(Audio/video/digital camera/player/recorder) followed 

by patents onlTE (long term evolution) and then 
Bluetooth. 

VI. CONCLUSION 

Patent information is a big gold mine of 
information and if utilized appropriately, alot of insights 
can be sought. Patent mining and its applications has 
been showed with respect to the case study presented in 
the paper. The study of patents published by Samsung 
Electronics gives an overview of the top technologies 
which Samsung Electronics is focusing on. It highlights 
that Samsung Electronics has focused on hand held 
portable devices in maximum patents related to 
communication. In the hand held devices, the major 
focus is on camera. However a detailed analysis of the 
specific technologies will be a part of the next phase of 
this study. Thus it can be inferred that patent mining 
techniques can be used to answer key questions in 
technology development and can be used by top 
company officials in strategy and decision making. This 
willlead to increased development of technologies. 
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Data Mining of Performance Parameters 
of Client Machine under a Flat Network 

and Subnetted Network 

Yogesh M. Ghorpade1 and H.S. Acharya2 
1,2Allana Institute of Management Sciences, 

Azam Campus, Pune 

Abstract—This paper presents a study of Data 
mining, specially design of experiments can be applied to 
monitoring of network performance. 

We explore the performance evaluation systems by 
using the software tools called Colasoft Capsa 7 Free. The 
evidence from the investigation showed that by using this 
software we can obtain the micro benchmark and using 
this benchmark we can measure the performance of a 
particular network. 

Our work provides new insights into potential 
measures that network operators can undertake to 
enhance network performance [1]. 

Keywords: Data Mining, Network Performance, 
Monitoring. 

I. INTRODUCTION 

The internet-based applications are more and more 
various and rich. Educational organizations also expand 
their infrastructural network scope along with the rapid 
development of internet [2]. At the same time, network 
fault and performance problems are increasingly serious 
because of new network applications growing demand 
for network bandwidth. In order to decrease the 
problem between network resources and service quality, 
analyzing the network traffic deeply to reasonably 
allocate the limited resources becomes a complex issue 
[3][4]. 

Traditional network traffic analysis mainly uses the 
method of mathematical statistics, which is difficult to 
find valuable network operation mode in the case of 
today’s more and more complex internet applications 
[8]. This paper introduced stream data mining theory 
into network traffic analysis combined with the 
characteristics of network traffic data for the network 
traffic analysis’s current problem. Complex network 
flow data are often composed of a variety of network 
applications. Network management can intuitively 
grasp the operational status of the network by mining 
frequent network traffic and network flow, and 
formulate strategies and management plans based on 
actual demand [9]. This paper has analyzed result using 
one way ANOVA single factor which is a particular 
form of statistical hypothesis testing.  

II. NEED FOR NETWORK ANALYSIS 

The networks become complicated due to non 
subnetting and unmonitored of network traffic. To 
measure the network traffic and their communication 
between each other i.e. Server Client was a problem and 
subnetting domain under monitoring was a complex 
task. The online exams in AIMS which were conducted 
on the network for more than 100 users were creating a 
problem of access to the application on the server. The 
centralized user management, storage management, and 
application management was lacking performance due 
to the low resource ability, no monitoring tool and 
improper subnetting [10].  

The problem in troubleshooting the complex 
network was not possible through any network 
monitoring tool. The network monitoring tool Colasoft 
Capsa 7 was used to measure traffic intensity and 
bandwidth. 

III. NETWORK MONITORING TOOL 

There are many network monitoring tools mainly 
based on Etherel the Network Protocol Analyzer like 
Cacti, monit, ganglia, munin, nagios, zabbix etc. we 
used Colasoft Capsa due to its reliability, efficient 
analysis of network monitoring [6]. Capsa is the name 
for a family of packet analyzer developed by Colasoft 
for network administrators to monitor, troubleshoot and 
analyze wired & wireless networks. Currently, there are 
three editions available: Capsa Enterprise 
Edition, Capsa Professional Edition, and Capsa Free 
Edition. We use Capsa Free Edition. The main 
Functionalities of this tool are Wired & wireless 
network real-time packet capturing, Traffic & 
bandwidth monitoring, Advanced protocol analysis, 
Multiple network behaviour monitoring, Expert 
network diagnosis, Network activity logging, In-depth 
packet decoding[5]. 

IV. EXPERIMENT DESIGN AND MEASURED DATA 

The experiment is design in two sessions i.e. 
Subnetted Network and Flat Network, with 10 nodes as 
shown in Table. 1. The file application which was 
loaded on server machine has file Size=497MB, Total 
Files in directory=1115. 
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A. Monitoring Under Client Server Network 

This network consists of a Domain with DHCP 
service; the DHCP server assigns the IP address 
dynamically in the given range172.16.0.31 to 
172.16.1.250. The file application which is on server is 
downloaded by the nodes i.e. by 10 physical machines 
at same time independently and are monitored by the 
Server machine taken remotely on Lead machine to 
observe the data. The server machine has 2 Ethernet 
cards out of which one is sniffed by network monitoring 
tool called Colasoft Capsa for IP address 172.16.0.30 
with subnet mask 255.255.254.0 and VLAN 31 as 
shown in Fig. 2A. This procedure was carried for 
Experiment 1 and 2 as shown in Table. 1. 

B. Monitoring UNDER Workgroup Network 

This network consists of a Local network with 
Workgroup service and no server. The IP address is 
assigned manually to the Nodes. The file application 
which is on Lead machine is downloaded by the nodes 
i.e. by 10 physical machines at same time independently 
and simultaneously which are monitored by the Lead 
machine to observe the data. The Lead machine has a 
single Ethernet card which is sniffed by network 
monitoring tool Colasoft Capsa for IP address 
172.16.0.68 with subnet mask 255.255.255.0 as shown 
in Fig.2B. This procedure was carried for Experiment 3 
and 4 as shown in Table. 1. 

TABLE 1: EXPERIMENTAL DESIGN FOR MONITORING OF NETWORK. 
Trial No Experiment Network Lead Machine Machines 

(Nodes) 
Subnet Mask IP Add System Config 

T1 1-With 1 NIC Client-Server 0 NIC 1-10 Nodes 255.255.254.0 DHCP-Class B 
(172.16.0.31-
172.16.1.250) 

Dual Core 

T2 2-With 2NIC Client-Server 0 NIC 1-5 Nodes, 
NIC 2-5 Nodes 

255.255.254.0 DHCP-Class B 
(172.16.0.31-
172.16.1.250) 

Dual Core 

T3 3-With 1 NIC Non Subnet-
Workgroup 

1 NIC 1-10 Nodes 255.255.255.0 Manual Assign 
Class B 

i3 

T4 4-With 2 NIC Non Subnet-
Workgroup 

1 NIC 1-5 Nodes, 
NIC 2-5 Nodes 

255.255.255.0 Manual Assign 
Class B 

I3 

 

Fig. 1: Lab 4 Network Diagram 

 
Fig. 2(a): Network Monitoring-Client Server Network 
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Fig. 2(b): Network Monitoring Workgroup Network 

 

Fig. 3(a): Traffic Monitor\ Statics 

 

Fig. 3(b): Total Network Monitoring Graph 
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V. OBSERVATION 1-TOTAL TRAFFIC INTENSITY IN GIGABYTES USING ANOVA SINGLE FACTOR 
TABLE 2: TRAFFIC INTENSITY IN GIGABYTES 

Expt. 1 Expt. 2 Expt. 3 Expt. 4 Anova: Single Factor Summary 
10.129 10.42 10.291 10.291 Groups Count Sum Aver Variance 

Expt1 11 20.57 1.9 7.79995 
Expt2 11 20.74 1.9 8.01223 
Expt3 11 20.57 1.9 7.80063 
Expt4 11 20.58 1.9 7.79844 

 
Source of Variation df MS F P-value F crit 
Between Groups 3 0 7.9E-05 0.99 2.83 
Within Groups 40 7.85    
Total 43     

 

1.029 1.032 1.029 1.03 
1.029 1.032 1.029 1.029 
1.027 1.032 1.029 1.029 
1.027 1.032 1.029 1.029 
1.029 1.032 1.027 1.029 
1.027 1.032 1.027 1.029 
1.029 1.032 1.027 1.029 
1.027 1.032 1.027 1.029 
1.029 1.032 1.027 1.029 
1.029 1.032 1.027 1.029 

VI. OBSERVATION 2-TIME FOR DOWNLOADING APP. USING ANOVA SINGLE FACTOR 
TABLE 3: TIME FOR DOWNLOADING APP. 

Expt. 1 Expt. 2 Expt. 3 Expt. 4 Anova: Single Factor Summary 
11.4 11.4 7.4 7.5 Groups Count Sum Aver Variance 

Expt1 11 125 11 0.00123 
Expt2 11 124.8 11 0.00978 
Expt3 11 77.77 7.1 0.21388 
Expt4 11 79.85 7.3 0.03741 

 
Source of Variation df MS F P-value F crit 
Between Groups 3 64.5 983.75 2E-37 2.84 
Within Groups 40 0.06    
Total 43     

 

11.35 11.12 7.4 7.15 
11.38 11.3 7.32 7.1 
11.4 11.2 6.37 7.2 
11.4 11.4 6 7.2 
11.35 11.4 7.1 7.3 
11.38 11.4 7 7 
11.4 11.4 7.2 7 
11.3 11.4 7.25 7.4 
11.32 11.4 7.35 7.5 
11.35 11.4 7.35 7.5 

 

VII. CONCLUSION 

Thus from the above observations, we can 
conclude that the tool Colasoft Capsa, is a quite 
effective monitoring tool. With proper recording of data 
and use of data mining information can be generated for 
strategic decision making.  
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Analysis of Performance of Learning Disabled 
Children in Education 

Mir Mehdi Ali Jafri1 and S.D. Bagade2 
1,2Allana Institute of Management Sciences, Pune

Abstract—Children having educational or physical 
disability, more often become a parasite on the family and 
the community making the life miserable. Educational 
retardation refers to sub average general intellectual 
functioning which originates during the development 
period and is associated with family background and 
socio-economic aspects. 

As a social responsibility a group of citizens are 
rendering educational, health and sports related services 
in Pune, where. 

Data is meticulously recorded. Continuously 
monitored learning history and health related 
information, information of sports and other 
extracurricular activities of participating children forms 
the database. In this paper data mining approach has been 
used to evaluate the effectiveness of the advisory program. 
It is hoped that NGOs and similar organizations will find 
the analysis useful.  

Keywords: Education, learn, children, social, disable, 
performance, family, NGO. 

I. INTRODUCTION  

Learning disability or learning difficulties denote 
the basic problems children find while studying in 
traditional educational setups. It affects the acquisitions, 
retention, understanding, organization, utilization of 
verbal &/or non verbal information. 

Living with learning disability can have an ongoing 
impact on friendship, family relationship, school work, 
self esteem or to be focused–daily life. These people are 
also having difficulties with organizational skills, social 
perception and social interaction. What is heeded is to 
provide the opportunity to have meaningful and 
fulfilling lives within safe, supportive, appropriate 
environment(s). 

So, the question is also how to make learning 
strategies more purposeful, effective and independent, 
in this respect a critical analysis of ongoing attempts at 
helping these students is essential. 

By equipping the student with a repertoire of 
strategies for learning; teacher can provide them with 
the tools for a lifetime of a successful learning. 

II. DESCRIPTION OF DATA 

Data of 57 participating students is considered for 
the current studies. Data can be grouped into three 
parts.  

Part I: The personal data constituted of following 
attributes. 

Name Gender Father 
Name 

Father 
Occupation 

Income 
Level 

Part II: The performance indicators are 
Grades and Percentage marks in the four years 

2009, 2010, 2011, 2012 and attendance at the activity 
centre. 

Part III: Treatment indicators where participation in 
various activities like making basic robots, group 
discussions, public speaking, books reading other than 
school texts and playing various games. 

Other than these following actions were taken 
Parent Meetings  : 03 
Health camps  : 03 
Distribution of the total sample was as under male 

and female. 

 

 Fig. 1: Gender Wise Distribution of Participants 

It can be seen that female candidates are less than 
male which indicates preference given to gender. The 
recorded attendance pattern represents the attendance 
ratio. In Fig 1 females are less in number of counts and 
attendance ratio represents female are more regular. 
Regularity of a candidate represents the sincerity and 
eagerness about education. 

The performance indicator for each candidate 
analyzed which has given clear picture about progress. 
There are three types of performance found a) 
Decreasing b) Constant and c) Increasing. In case of 
decreasing performance it gives new direction to find 
the reasons. Candidates are advised to improve the 
performance based on indicator. 

Association mining was useful to understand the 
family support. Some candidates found less active and 
also observed that their parents are not attending 
meetings due to their engagement in other works which 

Female
35%

Male
65%

Total
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is sign of less family support. Family source of income 
is also observed and found associated with candidate’s 
performance. It is realized on the basis of parents 
meeting record. 

 

Fig. 2: Distribution of Family Source of Income 

The Fig. 2 represents the family income of 
candidates. The family support for study is very 
important, sometimes child is interested in studies but 
forced to support in family to raise income and child 
does not give proper attention to it. Among several 
other reasons candidate is interested in education and 
learning but family income does not allow going to 
quality institutions. Candidate belongs to low income 
family in the Fig 2 and the same candidate in 
performance graph is performing well; gives a 
conclusion that the candidate does not have family 
support and still performing well. In fact candidate 
demotivated and detracted from learning. But if 
learning is prioritized and environment is made 
conducive s/he can apply her/is mind, put the heart and 
soul and achieve good results. 

III. FINDINGS AND CONCLUSION  

Activity index= total activity count / no of 
participants=75/57=1.31 is a good indicator of the 
activity level. Activity levels depend on gender and also 
on income. Activity must be increased and the 
candidate not participating any activity should be 
motivated to take part in some activities (Table 1). 

TABLE 1: ACTIVITY LEVELS OF PARTICIPANTS  

 Female Male Low 
Income 

Others Female Male Total

  Low 
Income

Others Low 
Income

Others      

0 1 9 10 6 11 15 10 16 26 
1 3 2 4 0 7 2 5 4 9 
2 1 3 4 0 5 3 4 4 8 
3 0 1 5 0 5 1 1 5 6 
4 0 0 6 2 6 2 0 8 8 
 5 15 29 8 34 23 20 37 57 

Total activity index = 75/56 

Family and other socio environment may affect the 
learning of child. Technique used to understand and 
measure progress of child increases expected 
performance. 

Barriers like disability and socio parameters can be 
opened if treated systematically. 

 We strongly feel that the activity index should be 
increased, by proper advise and motivation, which will 
surely result in their better performance. These are only 
pilot results, more detailed study is needed with proper 
data analysis. With increased data better association 
mining will be possible, which will help in isolating 
route causes. 
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A Study of Students Records  
for Mining Frequent Patterns 

Rana Tarannum 
Allana Institute of Management Sciences, Pune 

Abstract—The purpose of this paper is to examine 
factors that influence the performance of students in the 
post graduate computer application course. To evaluate 
these factors, a study is conducted over a ten-year period 
data covering around 800 students of Pune Institute of 
Management Sciences, Pune (Name has been changed 
because of confidentiality). MCA is a course which is 
opted by the students from different backgrounds 
(Science, Arts, Commerce).Students from different states 
of India (out of India also) belonging to different areas 
(urban, rural) take admission to the course. The course 
results are based on semester pattern. Several factors like 
student demographics, students’ graduation back ground 
and percentage, their entrance examination (CET/MAMI) 
score are considered for the study. Techniques like 
pivoting and T-test are used to uncover the trends and 
patterns in the students’ admissions, results and the 
attempts have been made to find the factors affecting the 
performance of the students. So that the factors can be 
pointed out and corrective measures can be taken to 
improve the weak areas. 

Keywords: Students, Background, Performance, Result, 
T-test, Data mining 

I. INTRODUCTION 

Academic institutions regularly generate huge data 
on students, courses, faculty, staff, accounts, lecture 
details, students results and so on. This useful data 
serves as a strategic input to any academic institution 
for analysis and based on analysis results improvements 
can be done in the weak areas. 

 
A.  Literature Review 

Factors affecting students' performance have 
received considerable attention in the education 
literature and continue to be a challenge. Several 
researchers have worked in this area. A review of the 
literature highlighting the numerous factors that could 
possibly influence the students’ performance follows 
Student demographics (area, age, gender, and race) [1]. 

A study revealed that significant gender differences 
exist, female students perform better than male 
counterparts in line [2]. The gender related differences 
in student performances could simply be the result of 
female student’s tendency to put greater effort and time 
into their studies [3]. There are no age related 
differences in student performances [4]. Based on his 
open learning model Kember (1995) stated that entry, 
i.e. background characteristics are not good predictors 
of final outcomes because they are just a starting point 
and there are other factors that may contribute to the 
difficulties student will have to deal with during his/her 
study. 

Hence, the attempt was made in the literature to 
identify the factors that affect students' performance and 
lead to students’ success. 

II. DATA COLLECTION AND ETL 

Data has been collected from Pune Institute of 
Management Sciences which gives the personal and 
academic details of the students as shown in Table 1. 
A. Data Preprocessing 

1) What is ETL 

ETL is short for extract, transform, load, three 
database functions that are used to pull data out of one 
database and place it into another database. 

• Extract is the process of reading data from a 
database. 

• Transform is the process of converting the 
extracted data from its previous form into the 
form it needs to be in so that it can be placed 
into another database.  

• Load is the process of writing the data into the 
target database.  

The following table shows ETL process which has 
been performed on data. 

TABLE 1: STUDENTS DATA FIELDS BEFORE PREPROCESSING 

Batch Total 
No of 

Students

Attributes From Admisison Data Attributes From Result Data 

2001-
2010 

946 Name 
And 

Address 

Date 
of Birth 

Gender Name  
of the Colle 

Qualification CET/  
MAMI 

CET/ 
MAM 

Place
of 

Birth

Univ 
of Pun

Spectalisation AIMSTC. No Result of 
Different 

Subjects(P/F) 

Project  
Marks 

Final% 

Gradu 
Ation % 

Nationality Cast MS/OMS Refund 
of Caut 
Money 

Remark/ 
Sign 

Pass 
or Fail 

Form 
No. 

10% 12% Mother’s Name 
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TABLE 2: ETL PROCESS WHICH HAS BEEN PERFORMED ON DATA 

Data 
Extraction 

Existing Data Extracted Data 
1) Date of Birth Age 

2) Address 

1)State 
2)Area 
R-Rural 
U-Urban 

3) College Name City 

4) Subject wise result 

Pass/Fail Result 
P-Pass 
F-Fail 
A-Absent 

Data 
Transforma

tion 
Loading 

Existing Data Transformed as 
Graduation Degree 
Name Ex (BCA, B.Sc 
(Comp). B.Com, BA) 

Background computer, 
Science, 
Comerce, Arts 

Graduation and Final 
MCA Percentage 

Class Obtained 
D-Dstinction 
F-First Class 
S-Second Class 
P-Pas Class 
FAIL-Fail 

Data 
Loading 

Existing Data Loaded as 
Existing Background 
and Result Data 

Combined Data 
consisting students 
Background details and 
Result details, loaded into 
a multidimensional 
database 

After performing ETL process, the final refined 
data has been loaded in a multidimensional database 
which has been used for analysis It is as follows. 

TABLE 3: SAMPLE DATA AFTER PREPROCESSING 

 

III. ANALYTICAL STUDY 

A. Comparision of Rural and Urban Area Students’ 
population 

We observe in Table 4 rural students’ ratio has 
gone continuously increasing and it has reached to 
about 50% in 2011. 

TABLE 4: RURAL_URBAN STUDENT’S BATCH WISE POPULATION 
Batch Rural Urban Grade Total 
2001 6 18 24 
2002 16 32 48 
2003 12 31 43 
2004 18 43 61 
2006 27 76 103 
2007 54 63 117 
2008 43 60 103 
2009 55 54 109 
2010 56 61 117 
2011 52 68 120 

Grand Total 339 506 845 

B. Batchwise Male_Female Population  

It is clear from the graph that the female students’ 
population went increasing in the continuously. Still it 
is very less comparative to male population. 

TABLE 5: BATCH WISE MALE FEMALE POPULATION RATIO 
Count of Gender Column Labels   

Row Labels F M Grand Total 
2001 3 21 24 
2002 9 39 48 
2003 4 40 44 
2004 11 50 61 
2006 28 75 103 
2007 22 89 111 
2008 21 82 103 
2009 29 80 109 
2010 38 79 117 
2011 31 89 120 

Grand Total 196 644 840 

C. Colleges Feeding Students 

We find from Table 6 that the surrounding colleges 
of PIMS are the major source of students to PIMS. 
(Names of colleges are not provided because of 
confidentiality) 

TABLE 6: TABLE SHOWING THE LIST OF COLLEGES PROVIDING 
MAXIMUM ADMISSIONS TO PIMS 

College Count of Students
College 1 137 
College 2 66 
College 3 25 
College 4 17 
College 5 15 
College 6 14 
College 7 12 
College 8 11 
College 9 9 
College 10 8 
College 11 8 
College 12 7 
College 13 7 
College 14 6 
College 15 6 
College 16 6 

Many Useful decisions can be taken from the Table 
6. It is good database of colleges which can be used at 
the time of admission. The colleges in the nearby cities 
could be found out and could be approached for 
admission to the course. 

D. Facts about Results of Programming Subjects 

 

Fig. 1: Graphs Showing the Passing ratio in Different 
Programming Subjects 

From the graph some facts related with the result of 
Programming subjects (C, Advance Java, AIT, DBMS) 
are uncovered. 

• The students belonging to computer 
background can perform better than the 
students belonging to science background. 
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• For the students from commerce background, 
the result is very poor. As the arts students’ 
ratio is very less, we cannot make any 
comment on that. 

E. Facts about Result of Mathematical Subjects 

1) Result of P&C subject 

The performance in P & C subject is not so good 
over all. About 60% students are fail over all. 

TABLE 7: P&C RESULT WITH RESPECT TO BACKGROUNDS 

Count of P&C Column 
Labels 

   

Row Labels A F P Grand Total 
ARTS  2 1 3 
COMPUTER 11 207 144 362 
COMMERCE 2 15 10 27 
SCIENCE 1 130 103 234 
Grand Total 14 354 258 626 

2) Facts about result of discrete mathematics and OT 

 

Fig. 2: DM & OT Results Result with Respect to Backgrounds 

From the Fig. 3, some facts related with the result 
of Discrete Mathematics and OT subjects are 
uncovered. 

Here also we find that the students belonging to 
computer or science background are able to perform 
comparatively better than the students of other 
backgrounds. 
F. Area wise Result Distribution 

 

Fig. 3: Urban-Rural Students in Different Grades 

We find here that the urban students’ result is 
comparatively better than the rural students result 

1) There may be several reasons behind it. Some 
are obvious which are as follows 

2) The quality of education and resources in 
urban areas are much better as compared to 
rural areas. 

3) The students in urban areas have educated 
family background, which supports more in 
performing well. 

B. Facts about the final result of MCA 

 

Fig. 4: Graph Showing the Relationship in Student Graduation 
Result and Final Result of MCA 

The graph shows the interesting details about the 
final result of students. On x -axis MCA final results 
grades are plotted.  

Whereas graduation results grades distribution are 
shown by using different color schemes on the bars. 
The following points are observed. 

• 65% of distinction holders in MCA have 
scored distinction in graduation also. 20% of 
distinction holders are those students who had 
scored first class in graduation. About 15% of 
distinction holders are those students who had 
scored second class in graduation. 

• About 45 % of first class holders in MCA had 
also scored first class in their graduation. 
About 35 % of first class holders in MCA had 
scored second class in their graduation.4-5% of 
first class holders in MCA had scored only 
pass class in their graduation. 

IV. HYPOTHESIS TESTING 

The following hypotheses were formulated for the 
study. 

H1: There is a significant difference in the 
population of rural and urban students. 

Null: Hypothesis: There is no significant difference 
in the population of rural and urban students. 
TABLE 8: PAIRED SAMPLE T-TEST RESULTS, PERFORMED ON BATCH 

WISE POPULATION OF RURAL AND URBAN STUDENTS 

 R U 
Mean 33.9 50.6 
Variance 402.9888889 351.1555556 
Observations 10 10 
Pearson 
Correlation 

0.758678297  

Hypothesized Mean Difference 0  
df 9  
tstat -3.900161525  
P(T<=t) one-tail 0.001809261  
t Critical one-tail 1.833112923  
P(T<=t) two-tail 0.003618521  
t Critical two-tail 2.262157158  

T–test results are given above in table 9. Here we 
observe that P(T<t) is less than the level of 
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significance(0.05).Hence Null Hypothesis is rejected. It 
means that the rural population is still less than urban 
population. 

H2: There a significant difference in the population 
of male and female students. 

Null Hypothesis: There is no significant difference 
in the population of male and female students. 
TABLE 9: PAIRED SAMPLE T-TEST RESULTS, PERFORMED ON BATCH 

WISE POPULATION OF MALE AND FEMALE STUDENTS 
 F M 

Mean 19.6 64.4 
Variance 148.9333333 602.2666667 
Observations 10 10 
Pearson 
Correlation 

0.876510901  

Hypothesized 
Mean Difference 

33  

df 9  
tstat -16.35892008  
P(T<=t) one-tail 2.65014E-08  
t Critical one-tail 1.833112923  
P(T<=t) two-tail 5.30027E-08  
t Critical two-tail 2.262157158  

As we observe in table 10 that P(T<t) is 5.30027E-
08 which very much less than the level of significance 
(0.05) even if the mean difference taken as 33 
considering 30 % seats reserved for female. It shows 
that the population of female is very less as compared to 
male students in post graduation course. It means that 
the effort must be taken to increase the female interest 
in higher education. 

V. CONCLUSION 

This study includes an exhaustive data analysis for 
finding out possible factors that could influence the 
admission as well as the performance of students in 
different subjects in MCA course. The following 
conclusions are derived. 

As far as the admissions are concerned for this PG 
course, we find that there is a significant difference in 
the population of rural and urban students also there a 
significant difference in the population of male and 
female students. It is observed from Table 4 that the 
rural students’ population is less as compared to urban 
students. In the same way from Table 5 it is clear that 
female population is very poor as compared to male 

students. So the efforts must be taken in the to increase 
the interest of rural as well as female students in higher 
education. 

The result analysis of students as from Fig. 1,  
Fig. 2 and Table 7, proves that the students from the 
computer background perform significantly better than 
the students belonging to other background in technical 
and mathematical subjects. Also the urban students are 
able to perform better than the rural students. 

An objective of this paper is to provide guidelines 
that may be used by organization at the time of 
admission also while running the course. Also this 
study reveals some more facts. The data is collected in 
many functions in academic organizations. If it is 
collected properly and maintained in a 
multidimensional data base, the data mining on such 
data could provide useful results which could be used in 
quality improvements of different organizational 
processes. 
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A Discovery of Associative Patterns 
in Road Accident Records using WEKA 
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Abstract—Road accidents are a major concern in 
India. According to the Road Transport ministry, a total 
of 4.97 lakh road accident was reported in 2011 [10]. The 
costs of fatalities and injuries due to traffic accident have a 
great impact on society. 

Data mining can be used in the analysis of the KDD 
(Knowledge Discovery in Databases). It is the process that 
attempts to discover patterns in large data sets [1]. In this 
paper, we focus on finding associative patterns in various 
attributes of road accident along with human attributes 
with the help of real accident records. The data under a 
study is limited to Bharti Vidyapeeth Police Station, Pune. 
The data mining tool WEKA is used to extract interesting 
associative pattern.  

Keywords: Road traffic accidents, association, rule 
mining, support, confidence. 

I. INTRODUCTION 

Road accident analysis and investigating the 
dependencies between the attributes become complex 
due to various environmental and road related factors. 

The major reason that data mining has attracted a 
great deal of attention in information industry in recent 
years is due to the wide availability of huge amounts of 
data and the imminent need for turning such data into 
useful information and knowledge [1].  

The information and knowledge [1] gained can be 
used for applications ranging from market analysis, 
fraud detection, and customer retention, to production 
control and science exploration. Data mining techniques 
include association, classification, prediction,  
clustering etc. 

Fatal rates due to road accidents contribute more on 
the total death rate of the world. Over 1.2 million 
people [2] die each year on the world’s roads and 
between 20 and 50 million suffer non-fatal 1injuries. 
The report of World Health Organization [2] says that 
around 1.2 million people were killed and 50 million 
injured in traffic collisions on the roads around the 
world each year and was the leading cause for the age 
group 20-45 year youth.  

The literature surveys related to the work are 
discussed in Section II. The experimental design is 
presented in Section III. It includes the training data 
description, transformed dataset, parameters of apriori 
association algorithms. The experimental results have 
been discussed in Section IV and Section V concludes 
the paper. 

II. RELATED WORK 

Jianfeng Xi and et.al have [4] developed an 
improved association rule algorithm based on Particle 
Swarm Optimization (PSO) to analyze the correlation 
between accident attributes and causes. This algorithm 
focuses on characteristics of the hyperstereo structure of 
road traffic accident data, and the association rules of 
accident causes can be calculated more accurately and 
in higher rates. The research focuses on testing concept 
of Association Entropy, T-test model and Delphi 
methods on a sample database of more than twenty 
thousand items, each with 56 accidents attributes.  

Singh S. [5] has mined the crash data. The focus of 
the paper was to study the relationship between the 
driver and vehicle characteristics. Principal Component 
Analysis was used to emphasize the association 
between various characteristics like age, gender and 
vehicle type, to the crash variables. 

Kim [6] has developed a log-linear model to clarify 
the role of driver characteristics and behaviors in the 
causal sequence leading to more severe injuries. They 
found that driver behaviors of alcohol or drug use and 
lack of seat belt use greatly increase the odds of more 
severe crashes and injuries.  

Evanco [7] conducted a multivariate population-
based statistical analysis to determine the relationship 
between fatalities and accident notification times. The 
analysis demonstrated that accident notification time is 
an important determinant of the number of fatalities for 
accidents on rural roadways.  

Different data mining techniques are used in an 
attempt to predict a driver’s moves, so that unsafe 
actions can be rectified, or prevented. Singh S. [8] has 
concentrated on mining crash data, which includes 
various attributes relating to both driver and vehicle at 
the time of the crash. The focus is on analyzing the data 
for the purpose of discovering useful, and potentially 
actionable, information.  

  Next section illustrates the methodology used in 
our research work which includes training dataset 
description, association algorithms.  

III. RESEARCH METHODOLOGY 

This research work focuses on finding road 
accident patterns, interdependencies among all the 
cause of road accidents. The existing association 
algorithms are viz. Apriori, Filtered Associator, and 
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FpGrowth etc. Among these Apriori algorithm is used 
for the generation of association rules. The details of the 
work are given in the following sub sections. 

A. Secondary Data 

We carry out the experiment with the help of 
secondary data. Secondary data related to road accident 
training dataset obtained from GIS Accident Reporting 
System (ARS). [3] ARS is developed by Indictranstech 
Ltd, Pune. Indictranstech Ltd has collaboration with 
Pune and Pimpri Chinchwad Corporation. It consists of 
area wise and police station wise road accident records 
for 33 police stations from the year 1990 to till data 
with 30 attributes. ARS system is updated on daily 
basis. This system also provides the facility to view the 
road accident according to landmark.  

B. Sample Size 

For research purpose we have selected accident 
details for the year 2011-2012. 25 sample dataset 
related to Bharati Vidyapeeth police station were 
considered. 

C. Sampling Method 

 Random sampling method is used for the selection 
of sample. List of attributes and their descriptions is 
shown in Appendix A - Table I. 

Data transformation is performed on original 
training data set. The transformed data set along with 
described in Appendix A- Table III. 

IV. DATA TRANSFORMATION 

In this study for analysis purpose some of the 
attributes are combined into one. For example – road 
type, road lane and road surface are considered as one 
attribute only. 

List of selected attributes, their values and code are 
described in Appendix A - Table III. 

The training dataset used to learn the road accident 
patterns, is preprocessed to handle missing values. All 
the missing values have been filled with appropriate 
values. The original data set was in MS-Excel format. 
All the values of attributes have been represented as 
continuous values. These values have been replaced 
with its equivalent categorical information as per the 
guidelines given in [9]. Thus the continuous attributes 
have been converted into categorical attributes. The 
training dataset after conversion is loaded as common 
separated value (.csv) format in Weka data mining tool.  

V. APRIORI ASSOCIATION ALGORITHM 

All the causes described in above training dataset 
may occur in isolation or they may occur together. So it 
becomes as an idle case of association mining. The 
question “what is associated with what”? OR “which 
driver age and gender based group is associated with 

drinking, or which driver age is associated with over 
speeding of vehicle”? All these questions need to be 
answered in order to have a deeper insight into the crash 
phenomenon and for the formation of better strategy 
which will help to reduce road accidents in future. 

A. Important parameters of Apriori Algorithm 

1) Support count (σ) 

 It is the Frequency of occurrence of an item set. 
E.g. -  σ({Male}) = 26, σ({Male, Inattentive Focused 
Lost}) = 16 

Support 
Support is a minimum number of transactions in 

which a particular item-set must appear so to qualify for 
inclusion in an association rule. 

Thus if x-> y, then Formula for support is as 
follows 

No. of tuples containing x and y / Total No. of 
tuples 

For example if Male -> Inattentive Focused Lost, 
then support is, 

σ ({Male, Inattentive Focused Lost})/ Total No. of 
tuples = 16/50. 

2) Confidence 
Confidence is defined as the measure of certainty 

or trustworthiness associated with each discovered 
pattern. Confidence measures how often items in Y 
appear in transactions that contain X. Formula for 
confidence is as follows, 

No. of tuples containing both a and b / No. of 
tuples containing a.  

VI. EXPERIMENTAL RESULTS 

We have used Weka tool for our experimental 
study. It proposes several data mining methods 
exploratory data analysis, statistical learning and 
machine learning. We have conducted five experiments 
in our study. The Table 1 shows the distribution of the 
class values of injury severity among 25 samples of 
accident data set used in this study. 

TABLE 1: INJURY_SEVERITY ATTRIBUTE CLASS VALUES 
DISTRIBUTION 

Injury Severity No. of Instances Percentage 
Fatal 11 48 
Grievous 5 22 
Minor 9 40 

From Table II it is clear that approximately 48% of 
the accidents lead to fatal injury. So it is necessary to 
find the vital factors which are related to fatal accidents. 

In each experiment the related attributes are 
grouped together and parameters related to apriori 
algorithm are varied. The group of attributes and 
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parameters set are shown in the Appendix A - table IV 
Results of the experiment are described as,  

Following rules get generated after applying the 
above parameters. Explanation of the rule generated is 
given below. 

Rule 1: The rule “AcciTime=Morning 
NearByLoc=FRGC==>AccidentNature=
hit and run”, implies the association 
between accident timing, nearby location 
and nature of the accident.  So it can be 
observed from the rule that if accident 
timing is morning and nearby location is 
near a factory, near religious place, or 
near recreation place/cinema then 
accident nature is hit and run. 

Rule 2: The rule, “Vehtype=TH ==> 
AcciTime =Evening”, implies the 
association between vehicle type and 
accident timing. So from this rule we can 
conclude that if vehicle involved in the 
accident is of type two wheeler or heavy 
motor vehicle then accident timing is 
evening. 

Rule 3: The rule, “Agegroup=B2 ==> 
AccidentManeuver=going ahead 
overtaking”, implies the association 
between age group of the person and 
accident maneuver. So from this rule it is 
observed that accident which causes by 
going overtaking involved the person 
between the age group of 20-40 year old. 

VII. CONCLUSION 

In this paper we analyzed road accident training 
dataset using Apriori association algorithm to find the 

relationship and interdependencies among various road 
accident attributes. The analysis demonstrated, that 
accident notification time, age group, accident nature, 
accident maneuver, road type, type of vehicle involved 
are an important determinant of the number of fatalities 
for accidents on rural roadways and major causes of 
fatal accidents. So in future these factors need to be 
focused to reduce the fatality rate.  
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VIII. APPENDIX A 
TABLE 1: TRAINING DATASET DESCRIPTION 

Sr. No. Attributes Description 
1 C.R. No Case registration no to identify road accident. 
2 Indian_PC  Indian Penal code section under which road accident case is filed. 
3 Motor_VA Motor Vehicle Act under which road accident case is filed. 
4 Accident Date Date on which road accident occurred. 
5 Accident Time Time on which road accident occurred. 
6 No_pep_inj No. of people injured and involved in road accident. 
7 Vehicles_inv No. of vehicles involved in road accident. 
8 Animals_inv No. of animals involved in road accident. 
9 NOC Nearby location where road accident occurred. 
10 Vehicle_type Type of the vehicle involved in road accident. 
11 Vehi_no Rto number of the vehicle involved in road accident. 
12 Vehi_age Age of the vehicle involved in road accident. 
13 Vehi_fault Fault of the vehicle involved in road accident. 
14 Per_nm Name of the persons involved in road accident. 
15 Per_gender Gender of the persons involved in road accident. 
16 Per_age Age of the persons involved in road accident. 
17 Per_edu Education of the persons involved in road accident. 
18 Per_role Role of the persons involved in road accident 
19 Per_fault Fault of the persons because of which road accident occurred. 
20 Acc_nature Nature of the road accident. 
21 Acc_Maneuver Maneuver of the road accident. 
22 Road_type Type of the road where accident occurred 
23 Road_lane Lane of the road where accident occurred 
24 Road_cond Condition of the road where accident occurred 
25 Road_jun Junction of the road where accident occurred 
26 Road_traf_ctrl Traffic control condition of the road where accident occurred 
27 Weather Weather condition where accident occurred 
28 Weather_falut Weather fault because of which road accident occurred 
29 Road_eng_fault Road engineering fault because of which road accident occurred 
30 Acc_status Status of injury severity of the persons involved in road accident. 

TABLE 2: TRAINING DATA SELECTED ATTRIBUTES WITH CODE AND VALUES 
Sr. No Main  

Attributes 
Values Code

1 Accident Time Morning 
Afternoon 
Evening 
Night 
Late Night 

NIL 

2 No_pep_inj Number NIL
3 Near_by_location - Near a factory, near religious place, near recreation place/cinema 

- Near hospital, Residential area,open area 
- Near Petrol pump. At pedestrian, near encroachment area 
- Near or inside a village, near a factory, near religious place 
- Near or in bazaar, near office complex, near hospital 
- Near school or college, near or inside a village, near a factory, nears a religious place. 

FRGC 
HROA 
PPPCEA 
VFRG  
BOCH  
SCVFRG

4 Vehicle_type 2 Wheeler 
LMV 
HMV  
Unknown 

T 
L 
H 
U

5 Per_gender Male 
Femal 

NIL 

6 Per_age 0-20 
20-40 
40-60 
Above 60 

A 
B 
C 
D

7 Per_role Driver 
Passanger 
Pedestrian 

D 
PA 
PE

8 Per_fault Improper action 
Exceeded speed limit 
Did not give way to vehicle 
Followed too closely 
Improper turn 
Failed to give signal 
None 

NIL 

Table 2 (Contd.)… 
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…Table 2 (Contd.) 
9 Acc_nature Overturning 

Head on collision 
Rear end collision 
Hit and run 

NIL 

10 Acc_Maneuver Diverging 
Going ahead overtaking 
Merging 
Crossing 
Parking 
Going ahead & not overtaking 

NIL 

11 Road_type National highway4,Four lane with divider and surfaced 
Other road,Two Lane and surface 

NHFLWDS
ORTLS 

12 Road_jun Round about junction 
T junction 
Y junction 

NIL 

13 Road_traf_ctrl Uncontrolled 
Police control 
Flashing signal/blinker 

NIL 

14 Acc_status IS_fatal 
IS_grevious 
IS_minor 
IS_non_injured 

Weighted 
Mean A 
[0-0.2] 
B[0.2-0.4] 
C[0.4-0.6] 
D[0.6-0.8] 
E[ > 0.8] 
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Abstract—Unani and Ayurveda are two systems of 
alternative medicine popular in India. In Ayurveda, 
Prakruti is an important criterion for evaluating an 
individual's status of physical constitution, which in turn 
becomes useful in diagnosis, clinical decision-making, and 
prognostication. In Unani, the equivalent of the same 
would be Mizaj. Both the sciences have their own 
independent methodologies of determination of these 
important indicators. 

It is natural to expect that there must be a method of 
transforming one set of indicators to others, since at the 
cores some individual’s health is being represented. In this 
paper A ANN model is developed to facilitate conversion 
of these health parameters. 

Keywords: Ayurveda, Unani, Mizaj, Prakruti, Fuzzy, 
ANN Model, Multiple regression  

I. INTRODUCTION 

Ayurveda and Unani are two of the traditional 
medicinal systems commonly practiced in India. In 
Ayurveda, the concept of tridosha theory is the 
foundation of diagnosis and treatment. Vatta, Pitta and 
Kapha are the three doshas assumed to be present in the 
human body, and thier imbalance is the major cause of 
state of health. Treatments always aim at restoring the 
balance.  

The dominance of any Dosha in a person 
determines his or her Prakruti, at the gross level. There 
could be diagnostic systems where possibly two level 
Doshas could be used. However in this article the model 
is restricted to only one level indication.  

According to Unani postulates, there are four major 
fluids in a human body, i.e four independent parameters 
which determine the health status of an individual. 
These are named balgham (phlegm), dam (blood), safra 
(yellow bile), and sauda (black bile) respectively. When 
these humors are present in the right proportion in the 
body, the body remains healthy. On the basis of 
dominance of anyone of the humors the Mizaj of a 
person is determined [1,5,6]. Again this is the first-level 
or gross health classification. 

Doctors generally arrive at these classification 
based on the patient information gathered from the 
individual using a set of questions. We assume here that 

the basic points required for classification as given by 
doctors are clinically validated. Hence we restrict out 
attention only to training the model for Mizaj to 
Prakruti conversion and vice-versa. 

II. DATA 

Data (Table 1) from a project “Clinical observation 
of Temperament as Mizaj and Prakruti–A Pilot Study” 
[2], are used for the development of the models. 

TABLE 1: INDIVIDUAL SCORES OBTAINED FROM[2] 

 Unani Ayurveda 
Sub ID D B S1 S2 V P K 

1 12 4 3 4 4 9 8 
2 7 6 8 2 4 12 5 
3 7 5 9 2 6 13 2 
4 7 4 10 2 6 11 4 
5 9 4 8 2 5 10 6 
6 14 5 3 1 4 8 9 
7 8 5 7 3 6 9 6 
8 10 5 7 1 3 16 2 
9 6 5 10 2 3 16 2 
10 7 8 4 4 3 9 9 
11 12 2 7 2 9 8 4 
12 10 4 7 2 3 14 4 
13 6 4 10 3 12 8 1 
14 9 8 5 1 3 12 3 
15 8 12 2 1 4 4 13 
16 8 5 8 2 3 18 0 
17 8 7 7 1 6 9 6 
18 10 5 5 3 7 11 3 
19 10 6 2 5 5 11 3 
20 3 6 8 5 7 7 7 
21 5 9 7 2 4 9 7 
22 7 6 6 4 5 12 2 
23 4 7 8 4 2 12 5 
24 5 12 2 4 4 9 7 
25 6 7 8 2 3 11 7 
26 5 9 5 4 3 15 3 
27 5 5 7 6 5 11 5 
28 4 8 7 4 5 9 7 
29 7 4 7 5 1 16 4 
30 3 10 6 4 4 11 6 
31 4 9 7 3 3 13 5 
32 6 6 6 5 2 13 6 
33 4 10 8 1 2 15 3 
34 4 9 7 3 6 11 4 

Table 1 (Contd.)… 
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…Table 1 (Contd.) 
35 4 7 10 2 5 6 9 
36 6 5 7 5 5 8 7 
37 5 9 5 4 2 13 5 
38 0 10 9 4 4 13 4 
39 4 10 5 3 3 10 5 
40 4 11 4 4 6 10 3 
41 4 6 8 5 5 12 4 
42 5 7 6 5 2 12 6 
43 10 6 3 4 7 13 1 

The clinical observations were taken at Z.V.M. 
Unani Medical College and Hospital, Pune. It can be 
verified that 

Total score=D + B + S1 +S2=23=U  (1)  
and 
Total score=V + P + K=21=A  (2) 
in case of Unani and Ayurveda respectively. The 

split of the scores into individual components 
associated with an individual have been carefully 
arrived at by Investigating doctors, and hence the table 
is taken as a reliable one for training the ANN Model. 

III.  METHODOLOGY 

A simple mathematical description of the problem 
is possible. We define 

Def1: u(i,j)=u(j)=unani (mizaj) scores of individual 
j, with i=1,2,3,4 corresponding to D, V, S1, and S2 
respectively. The bold u is a vector of four components 
as indicated above.  

Def2: p(i,j)=p(j)=ayurvedic( prakruti) score of 
individual j, with i=1,2,3 corresponding to V,P and K 
respectively. The bold p is a vector of three components 
as indicated above.  

So the problem reduces to finding a ANN model 
UA which takes u as input and gives p as output with 
reasonable accuracy. i.e  

U2A(u)=p + e  (3)  
similarly, the can we have a reverse model  
A2U(p)=M + e  (4)  
where e is a random error factor. 
The Tuples were dived into two parts, by randomly 

dividing data set in the proportion of 70% and 30%. 
The ANN Model was developed/trained using a data set 
of 31 records and was tested with 12 records.  

To begin with simple multiple regression analysis, 
constant set to zero, was used to find the best weight 
matrix for both the models (Fig. 2 and Fig. 3)  
[8, 9, 10,11]. 

 

Fig. 1: A2U Feed-Forward ANN Model 

 

Fig. 2: Weight Matrix for A2U Model. (Wij) 4x3 Matrix 

Values held by the hidden layer will be real 
numbers, approximating the actual values desired. Now 
a single perceptron decides which is the dominant Mizaj 
and returns it. 

 

Fig. 3: Weight Matrix for U2A Model (Wij) 3x 4 MATRIX 

Similarly the single perceptron decides the 
dominant prakruti and returns it. 

 

Fig. 4: U2A Feed-Forward ANN Model 

TABLE 2: CLASSIFICATION AND ERROR IN MODELS 

 A2U U2A 
Total No of instance 12 12 
Correctly Classified 4 11 
Incorrectly Classified 8 1 
Accuracy 33% 92% 
TP Rate 0.33 0.33 
FP Rate 0.75 0.75 

TABLE 3: CONFUSION MATRIX A2U 

 D B S1 S2 
D 0 1 2 0 
B 0 3 3 0 
S1 1 2 0 0 
S2 0 0 0 0 

TABLE 4: CONFUSION MATRIX U2A  

 V P K 
V 0 0 0 
P 0 11 0 
K 0 1 0 
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IV. CONCLUSION 

The model was developed to get mizaj if prakruti is 
known and to get prakruti if mizaj is known. The 
accuracy A2U convertor is 33% and the accuracy of 
U2A converter is 92 % as it easier to get less No of 
output from more inputs (3 to 4), while it not easier to 
more out puts from less number Input. The data set for 
training the neural network was of only 30 records, he 
model can be redeveloped with more no of record. 
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Abstract—Data mining tools are becoming popular in 
Business Intelligence applications. There are no reasons 
why they cannot be applied to other domains like vet-
informatics. Post graduate departments of veterinary 
colleges have been conducting experiments for many years 
now. Series of experiments conducted by different workers 
on the same lines can be pooled and analyzed again to get 
better and more comprehensive insight into the concepts. 
One common problem faced in such cases, prior to 
applying data mining tools, is the non availability of raw 
data from original workers. The situation is similar to 
retrieving granular information from archived aggregated 
data. A simple illustration of how to simulate raw data 
from processed results reported in the report of the earlier 
work is given in this paper. 

Given the Means of observations, Generating dataset 
based on mean would be essential to setup a data mining 
application. Further, the generated dataset using such 
technique be processed using data mining techniques like 
clustering etc and the results generated can be compared 
with ANOVA results. In this article the research work 
submitted by MVSC research student (3rd author) is used 
to examine the stated approach. The experiments consist 
of nine observations on seven groups of 20 birds treated 
with seven different treatments. The observation were 
recorder for three weeks viz week1, week3 and week5. In 
his (3rd author) experiment presentation the means of 
observation with error were reported; however the 
original observations are not available. The results were 
presented by research student after analyzing the data by 
using traditional statistical techniques. 

This article presents the method to generate the 
observation data, based on mean and error and 
application of data mining technique like regression, 
classification or clustering to generate results. To conclude 
with, the comparison of results presented by research 
student and results generated by methodology adopted in 
this article are also stated. 

Huge numbers of Veterinary experiments are carried 
out for livestock management, such a techniques would be 
useful for better management of diseases of livestock 

Keywords: ANOVA, clustering, treatment  

I. INTRODUCTION 

Veterinary science is a branch which deals with the 
study of animals. A post graduate student of veterinary 

performed a experiment of observing the effects of 
Withamina somnifera, tinospora cordfila and levamisole 
drugs on broiler chicken and reported different 
observations of HB, TLC, lymphocyte, heterophil, 
monocyte, eosinophil, basophil, pcv and body weight. 
In this experiment, the mean and se values reported by 
researcher are used to generate dataset. The generated 
dataset was converted to ARFF format and weka[1] 
SimpleKMeans clustering technique was applied on 
data set Then in the last stage the results obtained from 
the statistical computation were compared with this 
experiment result, which found to be nearly same as of 
the original values 

II. EXPERIMENTATION 

As per the work done by the postgraduate student 
of veterinary science, 140 birds were taken, and seven 
groups were formulated viz  

T1 – 20 normal birds 
T2 – 20 immunosuppresed birds 
T3 – 20 birds treated with Levamisole 
T4 – 20 birds treated with Withamina Somnifera 
T5 – 20 birds treated with Tinospora cordfila 
T6 – 20 birds treated with Withamina Somnifera + 

Tinospora cordfila 
T7 -20 birds treated with Withamina Somnifera 

+Tinospora cordfila+ Levamisole 
Observations that were observed after giving these 

treatments are HB, TLC, lymphocyte, heterophil, 
monocyte, eosinophil, basophil, pcv and body weight. 
The values were taken three times for week1, week3 
and week 5. The results were in the average form of all 
the 20 birds with their standard errors. 

The values of reported mean and se are used to 
generate dataset using spreadsheet software, the 
resultant dataset was stored in CSV format and later on 
converted in ARFF format. This ARFF file was used in 
WEKA tool for building clusters. The weka builds up 
Simple K-Means cluster model.  
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A. Calculating Original Values from the Average 
Values 
The readings were present in average form with 

their standard error. From these values standard 
deviation was calculated by using the formulae 

Standard deviation = standard error * sqrt(n). 
by using the mean value and standard deviation 

calculated value the NORMINV(RAND(), mean, 
stddev) spreadsheet function[2 was used to calculate the 
all values of individual birds. 

Table 1 shows value generated for 20 birds, three 
week for hemoglobin parameter whereas the table 2 
shows the value calculated for lymphocyte parameter. 

TABLE 1: DATASET FOR HEMOGLOBIN 

Mean 8.95 9.26 10.31 
Std. Error 0.64 0.41 0.43 
Std. Dev 2.86 1.83 1.92 
  W1 W2 W3 

1 9.78 9.67 10.05 
2 2.28 8.13 13.32 
3 8.66 8.91 10.11 
4 5.95 8.49 9.32 
5 10.95 9.96 13.62 
6 9.26 8.68 13.23 
7 7.76 10.90 9.41 
8 11.78 10.01 11.03 
9 6.07 8.98 9.40 
10 9.69 10.59 11.61 
11 13.13 11.33 8.50 
12 9.39 10.43 11.48 
13 9.31 8.01 10.75 
14 12.60 6.56 9.28 
15 9.59 7.49 11.38 
16 11.45 7.60 6.88 
17 6.97 11.34 8.17 
18 12.74 10.29 9.34 
19 3.58 6.54 11.47 
20 7.80 10.51 8.15 

Average 8.93 9.27 10.32 

B. Experimentation  

The values for all treatments for HB parameter 
recorded in week3 were considered for further 
experiment. These values were converted in ARFF 
format using weka knowledge flow csvloader and 
ARFFSaver. The generated arff file was used to 
generate clusters using simplekmeans technique. 
Different options like seed value and number of clusters 
were tested to optimize results. Finally with following 
options the generated cluster results are show  
in Fig. 1. 

Scheme:weka.clusterers.SimpleKMeans -V-N 10-
A "weka.core.EuclideanDistance -R first-last"-I 500-O-
S 5.  

TABLE 2: DATASET FOR LYMPHOCYTE 

Mean 59.33 58.16 59.00 
Std. Error 1.83 1.01 0.77 
Std. Dev 8.18 4.52 3.44 

  W1 W2 W3 
1 64.28 53.19 56.10 

2 47.83 58.15 63.01 
3 55.12 64.80 52.80 
4 46.08 57.57 54.21 
5 47.43 60.70 58.56 
6 58.94 57.03 61.55 
7 65.42 53.53 58.57 
8 61.61 51.45 58.00 
9 65.87 49.33 55.95 
10 60.83 64.43 61.15 
11 73.53 63.33 61.18 
12 47.55 53.05 58.31 
13 68.78 62.34 59.50 
14 48.48 52.11 66.88 
15 68.18 64.06 59.78 
16 69.82 64.08 64.84 
17 65.42 55.60 61.54 
18 64.67 54.98 60.56 
19 57.88 59.58 53.69 
20 49.49 60.46 54.01 

Average 59.36 58.17 59.01 

III. CONCLUSION 

In the reported research work the researcher has 
presented the results of HB parameter as “Hemoglobin 
in all treated T3, T4, T5, T6 and T7 group indicates that 
HB values after immunosuppression were significantly 
lower than their respective pretreatment values 
indicating reduction in HB due cyclophosphamide 
administration. HB was decreased.” From figure 1, it is 
clear that the results reported can be co-related with 
generated clusters and the value of HB is significantly 
lower in above mentioned groups (treatments). 
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Abstract—Data Mining is the process that attempts to 
discover patterns in large data sets. Analyzing data is 
crucial for medical decision making and management. It 
has been widely recognized that medical data analysis can 
lead to an enhancement of health care by improving the 
performance of patient treatment and resources 
management through better decision making. 

In this paper, we focus on extracting important 
strategies for treating dental patients from real medical 
database. The data used is from a dental hospital for the 
period July-2012 to October 2012. The whole process of 
ETL (Extract, Transform and Load) for ad-hoc query 
processing is demonstrated. The resultant MDDB 
(Multidimensional Database) is subjected to data analysis 
using WEKA to extract interesting strategic decisions. Age 
wise, gender wise location wise association with diseases 
has been attempted. 

Keywords: Data Mining, treatment, diagnosis, 
healthcare 

I. INTRODUCTION 

Data mining has become an essential research topic 
in the progression of computing applications in health 
care and biomedicine. Data mining have applications in 
areas ranging from information management in 
healthcare organizations, consumer health informatics, 
public health and epidemiology, patient care and 
monitoring systems [1].  

Medical data analysis can lead to an enhancement 
of health care by improving the performance of patient 
treatment as well as resources management through 
better decision making. Conventionally, decision 
making in health care is based on the ground 
information. Healthcare industry today generates large 
amounts of complex data about patients, hospitals 
resources, disease diagnosis, electronic patient records, 
medical devices etc. Data mining technology provides a 
user- oriented approach to novel and hidden patterns in 
the data. The discovered knowledge can be used by the 
healthcare administrators to improve the quality of 
service as well as to examine the relationship of visit 
intervals, treatment needs, and patient compliance  
[2, 3]. 

II. DATA COLLECTION 

To study the associative patterns in locality of the 
patients, dental problems of the patients, age group, 
occupation and patient’s treatment; the data has been 
collected from the software (Hospital Management 
System) used by M.A. Rangoonwala College of Dental 
Sciences and Research from the period July-2012 to 
November 2012.  

A. Data Processing [ETL] 

The whole process of ETL (Extract, Transform and 
Load) for ad-hoc query processing has been carried out 
as under. 

1) Extract  

The data is extracted from Hospital Management 
System by using Structured Query Language (SQL) and 
it was exported as a spreadsheet. 

2) Transform  

The retrieved data had noise i.e. data was not 
entered properly in many records So we have cleaned 
the data of the attribute such as registration number, 
address, occupation, complaint id, treatment id, 
treatment name, complaint, related information, 
diagnosis, treatment date and gender.  

Address attribute has been assigned the pin number 
according to the area it belongs thereafter pin numbers 
are grouped as per the area location such as A, B, C,… 
AA, AB. 

In the same manner to get the age of the patient we 
have used the date_of_birth attribute. We have used 
mathematical expression to change the date into the 
age. And age is grouped as shown in the table-1: Age 
Attributes Transformed. 

TABLE 1: AGE ATTRIBUTES TRANSFORMED 

00–12 CHILD 
13–17 TEENAGER 
18–35 YOUNG 
36–60 MIDDLE AGE 
61 ABOVE OLD 
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III.  DATA ANALYSIS AND INTERPRETATION 

It is found that Mishri (Tobacco Tooth Powder) 
(25%), Chewing Tobacco (16%), Diabetic (12%) and 
Gutkha (11%) are the major reason of the dental 
diseases. (Fig. 1) 

 

Fig. 1: Reason for Dental Disorder 

Based on the patient visited to the necessary 
treatments are required to be carried out. It has been 
found that few treatments are frequently required to be 
used. Following are the treatments which are frequently 
used. Iopa Radiograph (49%), Supragingival Scaling 
(Hand) (15%) and Supragingival Scaling (Ultrasonic) 
(11%) (Fig. 2) 

 

Fig. 2: Distribution of Treatments 

Location (Environmental Conditions, Purity of the 
water etc.) of the patients also plays a role in dental 
problem. Availability of the transport facility towards 
hospital may be one of the reason to approach the 
(positive / negative). It has been found that patients 
nearest to the hospital (Pune–42 and Pune-01) visits 
frequently. (Fig. 3) 

 

Fig. 3: Location (Pincode) Wise Distributions  

It has been found that Students and house wives 
form large components as patients.(Fig. 4) 

 

Fig. 4: Occupation Wise Distribution 

It has been found that there is no significance 
difference between males and females visited to the 
hospitals.(Fig. 5)  

 

Fig. 5: Gender Wise Distribution  
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IV. ASSOCIATION PATTERNS 

Data mining tool Weka has been used to generate 
rules which show association between attributes like 
pinCodeGroup, treatment, gender, ageGroup, 
occupation and treatmentMonth. Few of the rules mined 
are given below. 

Among the total number of 3389 records we have 
used Apriori algorithm. Following are the details–  

Minimum support: 0.1 (339 instances) 
Minimum metric <confidence>: 0.5 
Number of cycles performed: 18 
Following are the some of the best rules out of 28 

results generated by above specifications of Apriori 
algorithm:  

1. Treatment=IOPA RADIOGRAPH gender=F 
558 ==> occupation=HOUSE WIFE 391 conf 
(confidence level) :( 0.7) 

2. Treatment=IOPA RADIOGRAPH 1110 ==> 
ageGroup=YOUNG 611 conf :( 0.55) 

3. Treatment=OPD 939 ==> 
treatmentMonth=OCT 516 conf:(0.55) 

4. Gender=M treatmentMonth=OCT 795 ==> 
ageGropu=YOUNG 411 conf :( 0.52) 

5. occupation=HOUSE WIFE reason=MISHRI 
251 ==> gender=F 251 conf:(1) 

6. gender=F reason=TOBACCO 257 ==> 
occupation=HOUSE WIFE 174 conf:(0.68) 

7. ageGroup=YOUNG reason=MISHRI 402 ==> 
gender=M 224 conf:(0.56) 

8. reason=GUTKHA 358 ==> 
ageGroup=YOUNG 179 conf:(0.5) 

9. reason=TOBACCO 536 ==> 
ageGroup=YOUNG 260 conf:(0.49) 

V. FINDINGS AND SUGGESTIONS 

As per the rule-1, it has been found that IOPA 
RADIOGRAPH treatment is mostly given to the female 

patients out of that most of the patients are house wives. 
It implies that IOPA RADIOGRAPH treatment is 
frequently used treatment and hence resources related 
with this treatment need to be managed with proper 
allocation.  

As per the rule-2, it has seen that IOPA 
RADIOGRAPH treatment is mostly given to the young 
age group. As per the rule-3, most of the patients visited 
to OPD department in the month of October. As per the 
rule-4, most of the patients with young age and male 
gender visited to hospital. 

It has been observed that major reasons of dental 
problems in house wives are habit of Mishri & Tobacco 
(Rule no. 5, 6). Young age group are having dental 
problem due to Gutkha, Mishri and Tobacco 
(Rule no. 7, 8, 9). 

VI. CONCLUSION 

Data mining is an efficient tool which can be used 
in medical systems for predicting result by knowing 
associations between various parameters which can be 
helped in decision making.  
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Abstract—With advances in healthcare, quality has 
become an important issue. Superior quality of medical 
care is often associated with higher costs of 
hospitalization. The aim of this paper is to find role of the 
factors evolved in selecting a hospital by women’s for 
delivery. And studying their satisfaction through care 
received during pregnancy and after delivery. Apriori 
algorithm is used to find the relationships between the 
different parameters considered for the patient 
satisfaction 

Keywords: Performance, Expectation, perception, 
decision tree, Apriori algorithm, 

I. INTRODUCTION 

Pune is the second largest city in the state of 
Maharashtra with a Population of 5 million. It is not just 
about education and IT anymore. Even healthcare is 
making its Presence strongly. There are approximately 
360 hospitals within the city including 80-85 maternity 
hospitals. Besides having Experience Doctors, modern 
equipments and lab, Availability of Pre and Postnatal 
facilities, around 30 hospitals have their websites 
also.Most of the service sectors consider that quality is 
explained by perception and expectation. These studies 
usually use Parasuraman’s SERVQUAL scale to 
measure service quality or overall Satisfaction [1]. 
According to this scale, quality defines a gap between 
perceived expectations (E) and performance (P) and if 
the performance  

Exceeds expectations the consumer will attain 
more satisfaction.  

Patient expects the physician to make treatment 
recommendations, discuss options and allow the patient 
to participate in treatment decisions (Ditto et al.,  
1995). [2] 

Lovdal and Peerson (1989) found that doctors’ and 
other medical personnel’s behavior were central 
determinants of patients’ attitudes about a hospital as a 
whole [2]  

It revealed that only income Influenced patient 
satisfaction, upper income customers appeared more 
concerned with personal health delivery such as 
answers they receive to medical queries, waiting time 
for appointments and medical care.[2] 

Health care quality is more difficult to define than 
other services such as financial or tourism mainly 
because it is the customer himself/herself and the 

quality of his/her life being evaluated (Eiriz and 
Figueiredu, 2005). If the healthcare providers 
understand what attribute consumers use to judge the 
health care quality steps may be taken to monitor and 
enhance the patient satisfaction[2] 

In order to find the gap between patient’s 
expectations and the performance of the hospitals 
researchers have explored various service quality 
dimensions considered by patients such as availability 
of phone booking, waiting time at OPD, participants in 
treatment decision, doctor’s behavior, availability  
of lab etc.  

II. PRIMARY DATA  

A survey was conducted to collect Expectations 
and Actual Performance, from 50 female customers 
who have recently received hospital services in 
connection with antenatal and postnatal care. The 
questionnaire was designed to collect  

1. Patients personal information  
2. Doctor patient relationship 
3. Services provided by the hospital 
Questionnaire was designed in Google docs and 

Some offline forms also collected however Google docs 
have advantage that it collects and stores all the form 
responses in an Excel spreadsheet, which makes it super 
easy to analyze the data. And when users enter a 
response in any of your forms, Google Docs will notify 
you through an email message so this makes sure that 
you won’t have to open that response sheet over and 
over again.  

Some data reduction been performed like patient 
name has been removed as Apriori algorithm cannot 
handle data with spaces. Some preprocessing also has 
been done as patient give different answers when the 
question was asked that doctor speak in understandable 
language or no, and the response was, somewhat, 
always, never etc. so attribute converted into categorical 
attribute with values as YES or NO. 

Data set with modified values was input to WEKA. 
Initially association mining was carried out to discover 
few common rules which connect the attributes. Next a 
decision tree was generated which could connected the 
causes to IT related performance and satisfaction levels. 
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Table 1, 2 and 3 give a description of the 
perceptive parameters of expectation and performance 
considered in the study, and how information was 
collected. 

TABLE 1: PATIENT PERSONAL INFORMATION AND OPINION  
Sr. 
No. 

Attribute Description Purpose E or P 

1 Patient 
Name 

--------- To Identify 
Forms 

E 

2 Occupation 
of Patient 

House wife, 
Service, Business 

 E 

3 Monthly 
Income 

No Income, 
<10000,10000-
25000,25000-
35000,<350000 

 E 

4 Source of 
information 
about 
hospital 

internet, friends, 
relatives 

To find 
awareness of 
the people 
about the 
internet and 
other resources 

E 

5 Choice 
about 
selection of 
hospital 

• Closest from 
home, 
Qualification 
& Experience 
of Doctors, 
Cost, 
Availability of 
Pre and 
Postnatal 
facilities 

To find what 
type of hospital 
patients prefer  

 

6 Type of 
delivery 

Normal, cesarean, 
Planned cesarean 

To know the 
how efficiently 
doctors takes 
decision in 
extreme cases 

E 

7 Overall 
rating 

Excellent, Very 
Good, Good, Fair 

This parameter 
will help to 
know that 
patients are 
satisfied with 
hospital or not 

P 

8 Opted for 
hospital for 
Second 
Time  

Yes, No. This parameter 
will help to 
know that 
patients are 
satisfied with 
hospital or not 

E 

TABLE 2: PATIENT DOCTOR RELATIONSHIP 

Sr. 
No. 

Attribute Description Purpose E or P 

1 doc_speak_
in_ 
understanda
ble 
_language 

Doctors Speak in 
a normal language 

This factor is 
consider under 
the quality 
dimension 

P 

2 Doct_give_
help_on_ph
one 

Doctors provide 
help on phone in 
case of emergency 

This factor is 
consider under 
the quality 
dimension 

P 

3 invloved 
_in 
decisions_r
elated 
_with 
_treatment 

Patient are 
involved in 
decision related 
with their health 

This factor is 
consider under 
the quality 
dimension 

E 

TABLE 3: SERVICES PROVIDED BY THE HOSPITAL  

Sr. 
No. 

Attribute Description Purpose E or P

1 Appointme
nt Mode 

Appointment on 
Phone  

To find the use 
of technology 
in hospitals 

P 

2 Wt.time in 
hour 

Average waiting 
time at OPD 

To find how 
efficiently 
hospital 
manage 
patients 

P 

3 Hospital 
has lab 

Hospital has lab 
facility 

To find the use 
of equipments 
and machinery 
used by the 
hospital 

P 

4 Hospital 
provide 
antenatal 
classes 

Hospital provide 
antenatal classes 
facility 

This factor is 
consider under 
the quality 
dimension 

P 

5 Hospital 
provide 
doctor 
contact.No 

Hospital give 
contact number of 
doctors 

This factor is 
consider under 
the quality 
dimension 

P 

6 give_ 
information
_ 
explanation 
needed 
after birth 

Staff provide 
information about 
precaution to take 
after birth during 
stay 

This factor is 
consider under 
the quality 
dimension 

P 

7 Gave info 
about own 
recovery 

Staff/doctors 
provide 
information about 
recovery of 
patient after birth  

This factor is 
consider under 
the quality 
dimension 

P 

8 No of days 
stay in 
hospital 

No of days stay in 
hospital after birth 

This factor is 
consider under 
the quality 
dimension 

E 

9 Informed 
about 
emotional 
changes 
after birth 

Doctors informed 
about the 
emotional changes 
occur after birth in 
patient 

This factor is 
consider under 
the quality 
dimension 

P 

10 Had 
postnatal 
checkup 

Patient had 
postnatal check  

This factor is 
consider under 
the quality 
dimension 

P 

III. RESULTS OF DATA MINING 

A. Association Mining  

Information from above columns have been put in 
to the weka and the association mining was carried out 
using the apriori algorithm with the following option 
and vlaue.  

TABLE 4: SCHEMA OF APRIORI ALGORITHM 

Sr. 
No. 

Title Trial 1 Trial 2 

1 Minimum support 0.95 0.7 
2 Minimum metric 

<confidence> 
0.9 

 
0.7 

3 Lower bound min support 0.1 0.1 
4 Upper Bound Min Support 1.0 1.0 
5 Num Rules 10 10 
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TABLE 5: RULE GENRATED BY APRIORI ALGORITHM 

Sr. 
No. 

Rule Conf 

1 Phone booking=Yes & hospital has lab=Yes ==> 
opt for hosp=Yes  

0.85 

2 Given information & explanation needed after 
birth=Yes & give info about own recovery =Yes 
==> rate=A  

0.77 

3 Selection of hospital=Exp of Doc==> Involved in 
decisions related with treatment 

0.92 

4  Informed about emotional changes after 
birth=Yes ==> rate=A  

0.82 

5 choice= Exp of Doc ==> opt for hosp=Yes  0.77 
6 Doc give help on phone=Yes & doc speak in 

understandable language=Yes ==> rate=A  
0.70 

7 Had postnatal checkup=Yes ==> given 
information explanation needed after birth=Yes & 
gave info about own recovery =Yes  

0.82 

Apriori Algorithm was carried out in two trial to 
generate association rules.in the first trial confidence 
kept high and the rules that have only one item are 
extracted. 

For example 
1. {Selection of hospital=Exp of Doc} ==> 

{Involved in decisions related with treatment} 
2. {Informed about emotional changes after 

birth=Yes} ==> Rate=A  
in the second trial confidence was reduced and the 

rules that have two items are extracted. 
Phone booking=Yes & hospital has  
 Lab=Yes ==> opt for hosp=Yes  
Given information & explanation needed after 

birth=Yes & give info about own recovery =Yes ==> 
rate=A  

 

Fig. 1: Causes to IT Related Performance and Satisfaction Levels 

B. Decision Tree 

When decision tree was generated it has the node 
as rating given by patient. If the hospital offering the 
lab facility, antenatal classes, postnatal check up, less 
waiting time at OPD the rating given as ‘A’ otherwise 
rating is ‘B’ 

IV. CONCLUSION 

The study illustrated some interesting differences 
in customer perception and performance. If the 
performance of hospital and doctor is good the patient 
are intent to opt for the hospital for their second 
pregnancy also.  

 The decision tree was also able to identify the 
factors where IT plays an important role to achieve the 
better performance. There are chances of prejudice in 
the result as data was collected based on patient 
perception. 

TABLE 6: STRATIFIED CROSS-VALIDATION 

Summary 
Correctly Classified Instances  40 80% 
Incorrectly Classified Instances  10 20% 
Kappa statistic  0.53  
Mean absolute error  0.17  
Root mean squared error 0.34  
Relative absolute error 55.72 %  
Root relative squared error  %  
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Abstract—Pune has got large no of hospitals and 
survey was conducted. Electronic Medical Record (EMR) 
happens to be distinct dream at this point. A current 
status of EMR is reported in this article by conducting a 
survey. Some primary & some secondary data examined 
through data analysis. Our results suggest that adoption of 
EMRs is progressing slowly, at least in smaller practices, 
although a number of group practices plan to implement 
an EMR within the next two years. Moreover, the process 
of choosing and implementing an EHR appears to be more 
complex and varied than we expected. The present paper 
describes the history and current status of the spread of 
EMRs and factors that facilitate or suppress their use, as 
well as discussing issues that relate to the further spread 
and future prospects of EMRs in Pune. 

I. INTRODUCTION 

Information System researchers have made 
substantial progress in examining behavior aspects with 
technology adoption very little of this wok has been 
integrated into the practice of health care. 

There is limited knowledge about the role the 
patient plays in health information technology area 
especially when relates to patient’s involvement in the 
delivery, monitoring and dissemination of information 
related to health care. [1]  

As per the survey conducted by Centers for Disease 
Control and Prevention in 2009 surveys (mail survey 
and in-person survey) it has been found that 48.3% of 
physicians reported using all or partial EMR/EHR 
systems in their office-based practices. About 21.8% of 
physicians reported having systems that met the criteria 
of a basic system, and about 6.9% reported having 
systems that met the criteria of a fully functional 
system, a subset of a basic system. In Preliminary 2010 
estimates from the mail survey showed that 50.7% of 
physicians reported using all or partial EMR/EHR 
systems, similar to the 2009 estimate. About 24.9% 
reported having systems that met the criteria of a basic 
system, and 10.1% reported having systems that met the 
criteria of a fully functional system, a subset of a basic 
system [7]. 

 

II. ELECTRONIC MEDICAL RECORD 

Electronic Medical Record is an application that is 
a complete repository of patients’ clinical documents. It 
contains patients’ medical history, the summary of all 
visits, observations and treatment rendered within a 
Care Delivery Organization. The EMR is an electronic 
record of patient health information generated by one or 
more encounters in any care delivery setting. Included 
in this information are patient demographics, progress 
notes, problems, medications, vital signs, past medical 
history, immunizations, laboratory data, and radiology 
reports. The EMR automates and streamlines the 
clinician's workflow. The EMR has the ability to 
generate a complete record of a clinical patient 
encounter, as well as supporting other care-related 
activities directly or indirectly via interface including 
evidence-based decision support, quality management, 
and outcomes reporting”. [6] 

EHR: If the medical history of patients is 
made accessible across multiple hospitals within a 
locality or across states, then it is looked upon as 
electronic health record (EHR). [3] 

III. HISTORY OF EMR/ EHR  

The first known medical record was developed by 
Hippocrates, in the fifth century B.C. He prescribed two 
goals:  

1. A Medical record should accurately reflect the 
course of disease.  

2. A medical record should indicate the probable 
cause of disease. 

 

Fig. 1: Architecture of EHR/ EMR 
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These goals are still appropriate, but EHRs  
systems can also provide additional functionality, such 
as interactive alerts to clinicians, interactive flow 
sheets, and tailored order sets, all of which cannot be 
done with paper-based systems.  

IV. ESSENTIAL FEATURES OF EMR 

The features of EMR may vary depending upon the 
brand you opt for. Compare the features of various 
EMRs and make sure that your EMR is equipped with 
the basic features to run your practice smoothly. There 
are specialty specific EMRs available that can be more 
flexible for your needs. 

Main Advantages of adopting EMR/ HER EMR 
has numerous advantages that can benefit your day-day 
functions: 

• Legibility of notes 
• Great features corresponding to charts 
• Drug & allergy interactions 
• Electronic Prescriptions 
• Disaster Recovery 
Main reasons for physicians to resist 

implementation of EMR: 
• Cost factors associated with EMR 
• Fear of losing productive hours during 

transition time 
• Pressure to develop new skills 
• Time factor associated with analyzing, 

comparing and choosing the best EMR for 
their practice 

For smooth transition from Paper records to EMR: 
• Discuss with an ‘EMR clinical informatics 

consultant’ in order to clearly understand your 
requirements with EMR and how to make the 
transition more effective 

Homework before you starts with EMR. The 
product you choose will decide the performance of your 
practice. So, analyze the different EMR products 
available in the industry, their features, cost factors – 
pricing model, usability and success ratio before going 
for one. 

Implementation of EMR is dependent on several 
technology factors–So, make sure that you have other 
technical requirements satisfied to implement EMR 

EMR is becoming a must. So, be well informed of 
the operability & features in order to keep pace with the 
usual dynamism of your work. 

Monitor the changes continuously after the 
implementation of EMR.[5] 

V. DATA COLLECTION 
Sr. No. Type of Hospital No of Hospitals 

1 General Hospitals 33 
2 Orthopedics 7 
3 Maternity 5 
4 ENT 2 
5 Ayurvedic 1 
6 Other 2 

Total 50 

VI. FINDINGS 

In a survey of 50 hospitals in Pune city it has been 
found that, in only 24% hospitals EMR is fully 
implemented, in 30% hospitals it is partial 
implementation where as 44% hospitals are not using 
EMR systems. EMR system is implemented mostly in 
General hospitals (30%) & orthopedics hospitals (28%). 
30% general hospitals and 14% Orthopedic hospitals 
are implementing EMR systems partially.  

Fig. 2 shows the frequency of hospitals using 
EMR. It is clearly seen that general (multispecialty) 
hospitals are major hospitals which are using EMR. 

 

Fig. 2: Status of Hospitals using EMR 

VII.  CONCLUSION 

EMR system is essential in health care industry to 
keep track of reports such as patient’s physical 
diagnosis, medicines gives; laboratory test conducted 
which helps in patient’s fast treatment and decision 
making. 
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I. INTRODUCTION 

Epidemological studies deal with huge data. 
Analytics, or data mining help in identifying hitherto 
unknown patterns in the data and help practitioners in 
arriving at proper strategic solutions. 

Periodontal disease are a major worldwide cause 
accounting for tooth loss in humans. Lack of public 
unawareness have contributed to its wide prevalence[1]. 
Therefore, one has to focus on prevention rather than 
treating them after they occur. Although, people have 
become more and more concerned with their oral and 
dental health, of late, which is encouraging, a 
significant percentage of people still visit a dentist only 
when they have problems with their teeth[2,3] 

Little is also known about the knowledge and 
availability of oral hygiene aids among the target 
groups. This study was conducted to assess the 
knowledge of oral hygiene aids among dentists, general 
medical practitioners and non-medical graduates and 
also for the availability of related products in pharmacy 
stores in Pune city. 

II. DATA COLLECTION 

The study was approved by the local ethical 
committee. The epidemiological survey was conducted 
from November 2009 to April 2010, in M.A. 
Rangoonwala College of Dental Sciences and Research 

Centre, Pune. The collection of data was done by a 
single examiner. The questionnaire was chosen as an 
appropriate methodology as it can be used to obtain 
standardized information. 

A. Questionnaire 

A self-administered structured questionnaire 
written in English and validated through a pilot survey 
was used in this study (see Appendix 1) questionnaire). 

TABLE 1: STUDY POPULATION AND CONTACT METHOD 

Group Members Number Method of Contact
A registered 

dentists
200 Visiting clinic setups.

Going to the institutes to 
which they were 
affiliated. 
Going to the medical and 
dental conferences held 
in Pune city. 

B registered 
medical 
graduates 

200 

C non medical 
graduates 

200 With the help of out-
patient department of the 
college 

Shops Owners of 
Registered 
Pharma shops

200 Questionaire 

III. ANALYTICS 

The entire data was entered and cleaned in MS 
excel. SPSS package was used for the analysis. Chi-
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square test of independence of attributes, and ANOVA 
were used as applicable. 

IV. RESULTS 

The demographic data of the groups shows the 
mean age for the dentists was 31.5 years, for medical 
graduates it was 37.4 years and for the nonmedical 
graduates it was 34.8 years. The distribution of age is 
significantly different across three study groups.  
(Table 2). 

Gender wise, the dentists group, had 113 males and 
87 females. In the medical graduates group, 112 were 
males, whereas 88 were females. In the non medical 

graduates group, there were 142 males as compared to 
58 females. graduates. 

The distribution of general oral hygiene practice 
between three study groups are reported in Table 2, 
where as Table 3 gives the distribution of self 
evaluation regarding oral health between three study 
groups. 

A. Availability of Hygiene Products  

Table 3 shows the percentage distribution of 
various product availability. The last 3 columns of the 
table show the results of the chi-square tests.  

TABLE 2: THE DISTRIBUTION OF GENERAL ORAL HYGIENE PRACTICE BETWEEN THREE STUDY GROUPS 

Parameters Group I 
Dentists (n=200) 

Group II 
Medical Graduates 

(n=200) 

Group III 
Non-Medical 

Graduates (n=200) 

Between group comparison (p-values) 
I v/s II I v/s III II v/s III 

Age (years) ¥ 31.5 (7.2) 37.4 (10.7) 34.8 (10.0) 0.000 0.002 0.018 
Sex       
Male 113 (56.5) 112 (56) 142 (71) 0.920 0.005 0.003 
Female 87 (43.5) 88 (44) 58 (29)    

Way of Cleaning Teeth 
Toothbrush 200 (100.0) 200 (100.0) 200 (100.0) -- -- -- 
Toothpaste 200 (100.0) 199 (99.5) 196 (98.0) 0.989 0.123 0.372 
Toothpowder 1 (0.5) 3 (1.5) 13 (6.5) 0.623 0.002 0.019 
Tongue cleaner 121 (60.5) 93 (46.5) 53 (26.5) 0.007 0.000 0.000 
Mouth rinse 119 (59.5) 66 (33) 35 (17.5) 0.000 0.000 0.000 
Floss 113 (56.5) 38 (19) 17 (8.5) 0.000 0.000 0.003 
Toothpick 67 (33.5) 37 (18.5) 28 (14) 0.006 0.000 0.290 
Tobacco product 0 0 2 (1.0) -- 0.499 0.499 
Others 7 (3.5) 21 (10.5) 35 (17.5) 0.036 0.000 0.059 

¥Values are Mean (Standard Deviation), p-values by Analysis of variance (ANOVA) with Tukey’s correction for multiple comparisons. 
The rest of the values are n (%) whose p-values are obtained using Chi-square test.  
p-value less than 0.05 is considered to be statistically significant. 

TABLE 3: THE DISTRIBUTION OF SELF EVALUATION REGARDING ORAL HEALTH BETWEEN THREE STUDY GROUPS 

Parameters Group I 
Dentists (n=200) 

Group II 
Medical Graduates 

(n=200) 

Group III 
Non-Medical 

Graduates (n=200)

Between Group Comparison (p-values) 
I v/s II I v/s III II v/s III 

Knowledge of Oral Health 
Very poor 0 4 (2.0) 16 (8.0) 0.000 0.000 0.000 
Poor 2 (1.0) 3 (1.5) 14 (7.0)    
Fair 34 (17) 59(29.5) 133 (66.5)    
Good 130 (65) 127 (63.5) 22(11)    
Excellent 34 (17) 7 (3.5) 15 (7.5)    

Basis of Grading Oral Health 
Comments by Dentist 95 (47.5) 121 (60.5) 10 (5.0) 0.016 0.000 0.000 
Advertisement 23 (11.5) 92 (46) 15 (7.5) 0.000 0.232 0.000 
Comments by Friends 37 (18.5) 55 (27.5) 75 (37.5) 0.033 0.000 0.043 
Use of Disclosing Agents 95 (47.5) 38(19) 10 (5) 0.000 0.000 0.000 
Others (Self) 48 (24) 29(14.5) 5 (2.5) 0.023 0.000 0.000 

Source of Information about Oral Hygiene Products 
Dentist 67 (33.5) 140 (70) 92 (46) 0.000 0.014 0.000 
School/Education 29 (14.5) 45 (22.5) 58 (29) 0.039 0.000 0.170 
Parents / Relatives 11 (5.5) 11 (5.5) 78 (39) 0.989 0.000 0.000 
Friends 61 (30.5) 50 (25) 14 (7.0) 0.265 0.000 0.000 
Mass media 60 (30) 73 (36.5) 23 (11.5) 0.203 0.000 0.000 
Advertisement 91 (45.5) 89 (44.5) 58(29) 0.920 0.000 0.000 
Others 45 (22.5) 8 (4) 13(6.5) 0.000 0.000 0.004 

The values are n (%), p-values are obtained using Chi-square test. p-value less than 0.05 is considered to be statistically significant. 
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TABLE 4: THE DISTRIBUTION OF ORAL HYGIENE AIDS AVAILABILITY 

 Number of Shops 
(n= 200) 

Percentage 

Oral Hygiene Aid Availability 
Toothbrush 200 100.0 
Toothpaste 200 100.0 
Toothpowder 190 95 
Mouth rinse 184 92 
Tongue cleaner 171 85.5 
Toothpick 163 81.5 
Dental floss 149 74.5 
Tobacco based 152 76 
Other Oral Hygiene Aids 97 48.5 

Dental Care Advisory from Pharmacy Stores to Consumer 
Yes, Always 44 22 
Yes, Sometimes 94 47 
Never 63 31.5 

V. DISCUSSIONS 

Oral hygiene has been recognized as the staple and 
inescapable component of preventing oral diseases, 
including gingivitis and periodontitis, for which various 
oral hygiene aids have been devised4. Also, use of these 
oral hygiene aids in the maintenance phase following 
periodontal therapy enhances its success 5. However, in 
a developing country like India, the availability, 
affordability, and knowledge of such preventive aids are 
limited. This may be attributed to the fact that majority 
of the population fall into the lower to middle 
socioeconomic status strata and the lower literacy 
levels6.  

Majority of the respondents in all the groups used 
the toothbrush and toothpaste for maintenance of oral 
hygiene. These findings are similar to the studies done 
by Al Omiri et al (2006)8, Doshi et al (2007)7, and Tuti 
et al. (2008)11. Toothbrush and toothpaste are 
considered as essential mechanical aids, mainly used to 
remove plaque in order to prevent oral diseases 
including gingivitis and dental caries, while also 
maintaining dental esthetics and preventing bad 
breath14. Brushing the teeth with dentifrice is universal 
and has been documented as the most widely used oral 
hygiene habit in the industrialized world15,16,17.  

The use of toothpowder instead of toothpaste was 
found to be more in non medical graduate group. In a 
study by Khan et al (2009)18, Ackerman and Tellis 
(2002)19, it was found that there is no difference in 
plaque removing efficacy of toothpaste and 
toothpowder. The preference for the toothpowder in non 
medical graduates group could be explained by the 
significant influence of the cost factor. price on 
customer preference is the consumers’ unwillingness to 
pay a higher price for. 

The use of tongue cleaner was found to be more 
prevalent among the group of dentists and least among 
non medical graduates. This finding is in contrast to a 
study by Doshi et. al (2007)7 who reported that 61% of 
the engineering students used tongue cleaner as 
compared to the 51% of the medical students for tongue 

cleaning. Tongue has been shown to be colonized by 
variety of organisms which include Treponema 
denticola, Porphyromonas gingivalis, Prevotella 
intermedia, Tannerella forsythensis, Fusobacterium 
nucleatum, Porphyromonas endodontalis, and 
Eubacterium species20. Removal of tongue coating 
reduces bacterial load in the oral cavity and has also 
been shown as an important component in full mouth 
disinfection protocol21 and management of oral 
malodor22,23,24. Recently, in a systematic review by Van 
der Sleen et.al (2010)25 on effectiveness of mechanical 
tongue cleaning on breath odor and tongue coating, it 
was concluded that the use of tongue cleaner has the 
potential to successfully reduce the breath odor and 
tongue coating, thereby preventing occurrence of 
periodontal disease. 

In our study the use of chemical plaque control 
agents (mouth-rinse) and interdental aids( dental floss 
and toothpick) was found to be most in the dentist 
group and least in non medical graduate group. 
Toothbrushing is an effective means for removing 
plaque on many tooth surfaces, but it is incapable of 
removing plaque completely on its own26. Hence, 
chemical plaque control agents like chlorhexidine have 
been used as an adjunct for controlling plaque and 
maintaining gingival health. DeVore (2002)27 suggests 
the use of mouth-rinse is favored by the public because 
of its ease of use and breath freshening effect. The 
interdental aids like dental flosses and interdental 
brushes have shown to reduce the interproximal 
gingival bleeding by removing interdental plaque. It has 
been seen that toothbrushing is less effective in 
interproximal plaque removal in the proximal surfaces 
of posterior teeth. This limitation has contributed to the 
inefficiency of toothbrushing in controlling 
interproximal gingival bleeding as shown in the studies 
by Warren et al (1996)28, Pucher et al (1995)29 and 
Spolsky et al (1993)30. Its very unfortunate that there is 
wealth of evidence suggesting routine use of dental 
floss has consistently been dramatically low, ranging 
from 10% to as high as 30%, due to lack of patient 
ability and lack of motivation30,31,32,33. 

Several oral tobacco preparations such as mishri, 
gudhaku, bajjar and creamy snuff, are intended 
primarily for cleaning teeth. Mishri, which is commonly 
used is applied to the teeth and gingiva, often for the 
purpose of cleaning the teeth.34 In the present study, the 
use of tobacco preparations for cleaning teeth was 
found only among the non-medical graduates. Not a 
single dentist or medical graduate used the tobacco 
products for cleaning the teeth. The present finding 
suggests a lack of awareness or ignorance about the 
hazardous effects of tobacco use among non medical 
graduates. Tobacco use is an established as a risk factor 
for periodontal disease and other oral premalignant and 
malignant diseases35. On the other hand, many people 
believe that tobacco has medicinal value for curing or 
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palliating common discomforts such as toothache, 
headache, and stomachache. This influences the non 
users to initiate usage of tobacco products36,37. In a 
survey of 100000 individuals in Maharshtra, for mishri 
application in cleaning the teeth, 22% were mishri 
users; the prevalence was 39% among women and 0.8% 
among men38. Other oral hygiene aids like the 
ayurvedic products were used by individuals in small 
numbers across all the three groups, the most being in 
the non medical graduate group.  

On self evaluation, majority of the dentists and 
medical graduates considered their oral hygiene to be 
good, whereas the non medical graduates considered it 
to be fair. For majority of the dentists, the basis for 
grading their oral health as good was self knowledge of 
oral hygiene as well as use of disclosing agents. Plaque 
disclosing agents are used to view the areas of plaque 
coverage. Disclosing plaque helps the clinician 
motivate and educate the people on plaque removal. 
These agents are useful visual feedback tools, showing 
patients the areas they have missed while brushing 
during home care39. Significantly higher proportion of 
medical graduates relied on dentists for assessing the 
oral health and also as a source of information 
regarding the oral hygiene and oral hygiene products. 
This is suggestive of regular visits of medical graduates 
to the dentists. It was encouraging that the medical 
graduates were willing to seek advice from the dentists 
regarding their improvement of oral health and 
choosing the various oral hygiene products. These 
findings were consistent with the findings by Krawczky 
et.al (2006)40, where nearly 40% of the medical 
students reported their source of information of oral 
hygiene products were the dentists. Significantly higher 
proportion of non medical graduates reported that the 
basis of their oral health being fair was the comments 
by their friends. The source of information of oral 
hygiene and oral hygiene products were the dentists. 
These findings are similar to the findings by Krawczky 
et.al (2006)40, where majority of the polytechnic 
students reported their source of information of oral 
hygiene products were the dentists. The knowledge of 
the non medical graduates needs to be improved 
regarding the maintenance of their oral health and they 
should be encouraged to visit the dentists frequently so 
as to improve their oral health. Approximately equal 
proportion of dentists and medical graduates reported 
that the source of information about oral hygiene and 
oral hygiene products is advertisement, thus suggesting 
that advertisement influences selection of oral hygiene 
products equally among them. This finding is similar to 
the study by Krawczky et. al (2006)40 where 
advertisement equally affected the source of 
information of oral hygiene aids among the dental and 
medical students. 

Toothbrushes, toothpastes and toothpowders were 
available in all the pharmacy stores, thus suggesting 

that, the general public is aware of their importance for 
maintaining oral hygiene. West et.al (2008)41 found that 
toothbrushes and accompanying toothpastes/ powders 
occupy the major slice of the pie when it comes to 
public money spent on oral hygiene products. What was 
surprising to note was that other adjunctive oral hygiene 
aids like mouth-rinses, tongue cleaner, dental floss and 
toothpicks were also available in majority of the stores. 
This suggests that the general public have access to 
incorporate these aids in their routine oral hygiene 
program. Tobacco products were available in 76% of 
the pharmacy stores which was unfortunate, suggesting 
significant demand for the tobacco products as oral 
hygiene aid among the general public. Other oral 
hygiene aids available in 48.5% of the pharmacy stores 
were the ayurvedic products. 

Nearly 70% of the pharmacists gave advice to the 
customers when solicited, for selection of oral hygiene 
products. This finding coincides with the study by Priya 
et.al (2008)3 where 70% of the pharmacists expressed 
interest in giving advice to the consumers regarding oral 
health and selection of the oral hygiene products. 
Though the pharmacists are not familiar to give a 
proper guidance regarding maintenance of oral hygiene 
to the consumers, they were still found to be giving 
advice to the customers. Ideally, these customers should 
be referred to the dentists for seeking the oral hygiene 
aids. However, on the other hand not every person can 
visit a dentist owing to the financial constraints, lack of 
time, fear of dentist, lack of appointments etc. So in 
such situations pharmacists play an important role in 
oral health promotion, thereby, sharing responsibility as 
a member outside the dental profession, in preventing 
dental and periodontal disease. 

VI. CONCLUSION 

Oral hygiene forms the basis for prevention of the 
oral disease, for which a variety of oral hygiene aids 
have been devised. These oral hygiene aids form an 
essential component of the maintenance protocol of the 
dental therapy and thereby, help to restore the oral and 
dental health. Therefore, the knowledge of these oral 
hygiene aids will help to prevent the occurrence of oral 
and dental diseases at the primary level.  

The present study assessed the knowledge of the 
oral hygiene aids among the dentists, medical and non 
medical graduates. The knowledge was found to be 
better among the dentists followed by the medical 
graduates and least among the non medical graduates. 
So it can be concluded that, 

1. Dentists, having the maximum knowledge 
regarding oral hygiene and oral hygiene 
products, among all the three groups, can 
enhance the knowledge of the other groups. 
The dentists can enhance the knowledge of 
medical graduates by conducting short term 
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workshops. For the non medical graduates, the 
knowledge can be enhanced by organizing 
various educational and motivational dental 
camps.  

2. It was seen that the medical graduates had an 
average knowledge regarding the certain 
aspects of oral hygiene and oral hygiene 
products. Therefore, the medical graduates can 
upgrade the peripheral knowledge about 
overall dentistry, for which dental 
professionals can play an important role by 
interdisciplinary interaction and exchange of 
knowledge.  

3. The non medical graduates had comparatively 
less knowledge regarding the oral hygiene and 
oral hygiene aids. They also lacked the 
knowledge regarding the dental caries and 
periodontal diseases. So, there is a scope for 
increasing awareness among the non medical 
graduates. 

4. In our study, it was seen that school education 
played a very little role as a source of 
information regarding oral hygiene and oral 
hygiene products. So, it is clear that school 
education is an underutilized source. 
Therefore, to improve the knowledge of oral 
hygiene and oral hygiene products, it would be 
beneficial if oral health education is included 
in the curriculum at school education level, 
thereby preventing occurrence of oral and 
dental diseases. Advertisement and mass 
media can be another major source for 
enhancing the knowledge of oral hygiene and 
oral hygiene products, as a part of 
globalization of the oral hygiene products, 
among the population.  

Most of the basic oral hygiene aids were easily 
available in the pharmacy stores. At the same time, 
undesirable products like tobacco containing oral 
hygiene products were also available. These findings 
reveal that, 

1. Oral hygiene aids are much in demand among 
the population but aids that are deleterious to 
the oral health are also available over the 
counter. 

2. The pharmacists, though not qualified to 
prescribe oral hygiene products, advised the 
customers on the products when solicited. 
However, on the other hand, these pharmacists, 
by advising the customers promote oral 
hygiene in their own way. Although 
pharmacists' contributions to oral health care 
are not yet recognized, there is every reason to 
be optimistic toward making patient care in 
community pharmacy setting, a success. For 
this, the educational system for pharmacists 
has to be adapted. Therefore, if the pharmacists 

are educated towards the importance of the 
oral health, they can play an important role as 
a member outside the dental profession, in 
promoting the oral health at the community 
level. 

However, this study was carried out in Pune city, 
where the study population was literate and had an 
access to the various dental clinics, hospitals and 
pharmacy stores. A more detailed study comprising 
larger sample size, including different strata of 
population, with diverse geographical distribution and 
different access to the dental care will help in better 
understanding of the knowledge of oral hygiene aids as 
well as availability of these products across pharmacy 
stores.  
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VII. ANNEXURE A 

A. Questionare-for Assessing Knowledge of Oral Hygiene Aids 

1) Instructions 

Anonymity will be maintained.  
Please: 
• Do not write your name  
• Pick the correct answers, best to your knowledge and circle the correct answers. 
• Answer all questions  
• Avoid discussions  
Consent: The questions that I have answered are best to my knowledge and have done it without any pressure 

from anyone.  
Signature and Initials  
1. Your Profile: 
Age: Sex: Qualification: 
2. How do you clean your teeth? 
Toothbrush         Yes/ No 
Toothpaste         Yes/ No 
Toothpowder         Yes/ No 
Tongue cleaner        Yes/ No 
Mouthrinse         Yes/ No 
Floss         Yes/ No 
Toothpick         Yes/ No 
Tobacco Products        Yes/ No 
Others (Specify)        _______________ 

2) Self Evaluation of His/ Her Own Oral Health and Knowledge 

1. Grade your knowledge of oral hygiene? 
• Very poor 
• Poor 
• Fair  
• Good 
• Excellent 

2. On what basis do you grade your oral hygiene? 
• Comments by dentist 
• Watching advertisement 
• Comments by friends 
• Use of disclosing agents 
• Any other( Specify) _________________________ 

3. From where do you usually receive information about oral hygiene and oral hygiene products? 
• Dentists 
• School education 
• Parents/Relatives 
• Friends 
• Mass media 
• Advertisements 
• Others (specify) ____________________ 
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B. Questionnaire for Availability of Oral Hygiene Aids 

1) Instructions 

Please: 
• Do not write your store name and answer all questions.  
• Pick the correct answers, best to your knowledge and circle the correct answers. 
1. What are the oral hygiene aids available in your stores? 

Oral Hygiene AID Available 
1.TOOTHBRUSH  Yes / No 
2. TOOTHPASTE  Yes / No 
3. TOOTHPOWDER Yes / No 
4. MOUTHRINSE  Yes / No 
5. TONGUE CLEANER Yes / No 
6. TOOTHPICK Yes / No 
7. DENTAL FLOSS Yes / No 
8. TOBACCO BASED Yes / No 

2. Do you give the customers any advice regarding oral hygiene products? 
Yes No Sometimes 
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Abstract—One of the Major focus area of the 

conference NCDM2013, was medical informatics. No 
discussion on Medical informatics can be complete 
without a proper discussion on Veterinary Informatics, 
which is the ‘animal health component’ of Medical 
Informatics. 

There were five presentations from various 
veterinary organizations at the conference, which focussed 
mainly on the need for informatics, need for data mining 
in this area. In this paper a critical summarization of the 
problems posed by these researchers is presented. 

Rsearchers from College of Veterinary Scince, Udgir 
(Kulkarni et al [2]) emphasized on the fact that data 
availability is huge. In most cases data storage, retrieval 
and availability of data mining tools and software become 
the constraints. Pawalkar [4], from the Dept of Veterinary 
epidemiology and preventive medicine at Shirval, Pune 
opined that lot of ‘informatic support’ specially 
reorienting the treatment aspects from ‘individual’ to 
‘heard health management’ is ne need of the day.  

Application of Bioinformatics in the area of animal 
breeding is possibly a more established area of research 
(Kale and Sirothia [1]).  

Most of the research units of veterinary sciences in 
the state of Maharashtra have been recording voluminous 
data over past three decades, but mostly the data has gone 
into records as ‘aggregated’, and that too in print forms, 
posing the problem of Extraction of information for 
further research. Researchers from Marathwada Agric 
University [5] have brought out this fact through a simple 
data mining application on ‘extraction of data’. 

Keywords: Data mining, veterinary informatics, 
bioinformatics, Bigdata, DNA, heard health 

I. INTRODUCTION  

Veterinary informatics has been defined as back as 
in the year 1991 (Talbot [6]). In general Medical 
informatics is the discipline concerned with the 
theoretical foundations and application of information 
science, engineering, and computer technology in 
medical teaching, research, and practice. Although 
computers and information science have been 
incorporated into all facets of the veterinary profession, 
veterinary informatics has received little attention as a 
recognizable discipline. Inspite of having many 
veterinary hospitals and a exclusive verterinary 
university in the state of Maharashtra no collaborative 
efforts seems to be existing between the computer 
professionals and the veterinarians. 

The National Animal Disease Recording System is 
a country wide initiative of Indian Governament 
implemented through National Informatics Centre. The 
very size of the project and the interst shown by the 

government is an indicative of the importance of 
veterinary informatics(Lokhande [3]) 

The American Academy of Veterinary 
Informatics's (AAVI) topical organization of the 
discipline which closely followed medical informatics, 
seems to have made some attempt at defining 
subspecialties in medical field, which includes vet 
informatics. 

In the current conference, contributions were 
received on various aspects of Vetinformatics. Editors 
of this volume have compiled this comprehensive 
report. 

II. DATA AVAILABILITY AND BIG DATA PROBLEMS  

The paper “Data On Various Apsects Of Climate, 
Animal Physiology, Production And Management In 
Udgir Area Under Covas, Udgir” cleary emphasised the 
extent of data being generated at one of the units. Th 
authors pointed out that, the Department of Physiology, 
in the above college,has worked on the aspect of 
climate and animal physiology. Mostly correlation 
among various aspects of animal health and 
management and productive performance forms the 
subject matter of exploration. Importance climatic data 
emphasizes need for ‘VETEROMETEOROLOGY’ on 
the lines of ‘agrimeteorology’. With these long awaited 
and long sighted mission, an observatory (IMD 
recognized) was established and data of climatic 
parameters (relevant with the physiological parameters), 
in Udgir were gathered through untiring recording since 
year 2000–2001. Accordingly, projects viz. i. Effect of 
water deprivation during various phases of summer 
season among small ruminants, (by studying various 
physiological, haematological, blood biochemical 
parameters) ii. Recording of biometrical parameters of 
large and small animals (sheep, goats, cattle) iii. Effect 
of season on milk production in cattle and buffaloes iv. 
Survey of traditional shelter provided to animals in 
villages in the outskirts of Udgir area (by recording 
various parameters like floor and floor space, 
ventilation, direction, roof characteristics viz. material 
used, height)–were undertaken. Through these projects 
data were generated, by collection and analysis of blood 
samples, body measurements, photographs, 
questionnaires, observations etc. Correlation(s) of these 
data with incidence of diseases and disorders, outbreaks 
(if any) of infections is left undone and will be 
undertaken with new perspective in future. 
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It is evident from above deliberations that a ‘Bid 
Data ‘ challenge clearly lies here. Problems of Volume, 
Variety of data and Velocity, all are present here. Hence 
‘Big Data’ challenge along with huge data mining 
opportunities are available here. One of the case studies 
indicating data mining opportunies happens to be a 
paper on “Regenerating Granular Data from Archived 
Results for Data Mining in Veterinary Experiments”.  

This contribution form Sarwari et al [5], is only a 
pointer to large unexplored opportunities for data 
miners that exist in the domain of Vetinformatics. 

III. HEARD HELTH SERVICES  

India is on the verge of the new era of veterinary 
health services where we are changing our focus from 
treatment of individual ailing animal to herd health 
management. Pawalkar [4], has presented details of this 
aspect of vetmedicine with adequate details. 

With invent of the antibiotics and vaccination 
against various infectious diseases, we have 
considerably reduced losses due to the outbreaks of 
infectious diseases. Today, major concern of the 
veterinary health services and the herd health 
productivity managers is subclinical dieses which are 
rather difficult to identify by traditional physical 
examination. Therefore there is need to develop 
techniques to identify such diseases in the herd, well in 
advance, before they cause considerable damage to the 
economics. 

Data mining is relatively new term to the dairy 
industry in India, which deals with analysis of huge 
databases using human creativity and sound 
methodology along with specialized software to extract 
hidden information which can be utilized for the various 
developmental reasons. In veterinary practice (dairy 
farm operation) large amount of the data is generated 
daily which may be related to production, reproduction, 
health and management of the animals. Traditionally 
this data is stored in text format in the farm registers 
which is rather difficult to retrieve and analyse. This 
data can be analysed and converted to the simple 
indices which can help farmers, farm managers and the 
planning authorities to improve heath, production and 
reproduction performance of the animals. 

 Last but not the least, is the importance of 
bioinformatics as a component of vet informatics. 

IV. BIOINFORMATICS UNDER VETINFORMATICS 

Kale and Sirothia [1], have emphasized this aspect 
of vet informatics in their presentation titled 
“Bioinformatics Applications in Animal Breeding”. 
Considerable work is being carried out at Department of 
Animal Genetics & Breeding, Nagpur Veterinary 
College. Research in this area is full of DataBase 

challenges. In recent years, the genomes of several 
domesticated livestock animals (chicken, pig, cow, 
sheep, and horse) have been partially or completely 
sequenced. Bioinformatics encompasses both 
conceptual and practical tools in the field of animal 
breeding & genomics for the data generation, 
processing, understanding & propagation of scientific 
ideas and biological information. Bioinformatics deals 
with methods for storing, retrieving and analyzing 
biological data, such as nucleic acid (DNA/ RNA) and 
protein sequences, structures, functions, pathways and 
genetic interactions: the computational management of 
all kinds of biological information. In Animal Breeding 
& genomic research the major categories of data mining 
are homology and similarity tools, protein functional 
analysis tools, sequence analysis tools. 

In Animal genomics & breeding, bioinformatics 
approaches are essential for PCR primer designing, 
Exploring DNA Polymorphisms, species bar code, 
DNA based signatures of breeds, structural and 
functional annotation of genomes, development of SNP 
technology & understanding gene expression events in 
genome. The latest Genomics & Bioinformatics 
approaches in animal breeding has helped to develop 
DNA Marker tests for selection of animal for milk 
quality & yield in dairy cattle ( κ-Casein,β-lactoglobulin 
& FMO3,DGAT, GRH) & for reproduction traits in 
sheep ( Booroola, Inverdale) to mention a few. The 
whole genome analysis, sequencing & comparative 
studies will require high quality computational 
requirements for Bioinformatics Research like High 
performance computing, Supercomputing facility & 
GPGPU based hybrid computing platform. Thus the 
application of bioinformatics tools in animal breeding 
coupled with omics approaches will help in 
revolutionise the animal genetic improvement 
programmers of the country for production, 
reproduction & health traits. 

V. CONCLUSION 

In conclusion we may state that for IT 
professionals vet informatics offers great challenges and 
is an unexplored area. Unlike medical informatics, 
where data mining is already under considerable use vet 
informatics is a domain use of these techniques is a 
rarity. This is surely an upcoming area of IT 
applications. 
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