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Artificial Neural Network
for Identification and Classification
of Natural Body Marks

Dayanand G. Savakar, Danesh Telsang, and Anil Kannur

Abstract Natural and artificial body marks like mole and tattoos are used to iden-
tify the victims, such as suspected, and unidentified bodies like in mass death in a
plane crash and the tsunami it is a very complex situation to identify the body; in
recent years, classification and identification have taken a lot of attention. This paper
presents the classification and identification of natural and artificial body marks like
mole and tattoo. Active contour segmentation is used to segment the image. There
are 28 features extracted from each mole and tattoo image, where 18(color features),
4(texture features), 6(shape features). The artificial neural network is used to clas-
sify natural and artificial body marks, and classification accuracies obtained 88.7%.
The designed algorithm works based on the features that are being extracted. Several
different forms of the process exist to notify the different forms of the naturally identi-
fied bodymarks. The designed and proposed algorithmwithin this paper incorporates
such kind of techniques to identify the natural and artificial body marks.

Keywords Artificial neural network · GLCM—gray-level co-occurrence matrix ·
BPNN—backpropagation neural network

1 Introduction

Moles are little sores in the skin. They are normally tanned and found on any portion
of the body that is chest, face, hands, leg, and so on. A few moles are a lot darker,
and some others are skin shaded. They might be harsh, level, raised, round, and
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Abstract: Outcome-based professional education processes 

are a new standard for all stakeholders and knowledge 

economy. Majority of the time the IT services/consulting 

industry demands graduates who shall be billable from day 

one of joining the enterprise. According to the National 

Employability Report Engineers 2019, only 3% of 

engineers possess new-age skills in areas such as AI, data 

analytics and mobile technologies. Academic project works 

shall be seen in the light of aforesaid observations and 

therefore suggests treating this as an opportunity to initiate 

undergraduates to more hands-on experiential learning 

considering the advancements in technology and market 

need. The objective of this paper is to identify the gap 

between the needs of the market/job trends and 

undergraduate CS/IT student projects areas. The second 

objective is to identify the factors affecting the project 

selection process. 

Our empirical study in general spanning over seven 

Engineering Institutes in western Maharashtra. The 

statistical data is collected from a controlled group of 4000 

students. The data consists of project topics completed by 

students in the last nine years (from the year 2011 to the 

year 2019). Two indicators are used to understand the IT 

market. First, Gartner strategic technologies present the 

worldwide trend of technologies. Second, student project 

areas are compared with job trends in India. The student’s 

feedback on technology adoption theory presents the 

challenges in adoption of recent IT technologies in 

academic projects. 62% of students have reported 

unavailability of resources at the institute to encourage the 

adoption of the recent technologies. The student’s 

perception about the adoption of recent technologies needs 

to change. 
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However, 85% of students agree that online resources can 

overcome the problem of availability of expert and 

guidance. 

 

Keywords: CS/IT academic project selection, Gartner 

strategic technologies, CS/IT job/market trend. 

1. Introduction 

The current pandemic situation proved the significance of 

information and communication technology adoption in 

different sectors. According to IDC forecast cloud 

computing, mobile technologies, analytics and IoT are 

contributing significantly for enterprise growth. In the next 

few years robotics, artificial intelligence and AR/VR will 

reach 25% of ICT spending (IDC - Global ICT Spending: 

Forecast 2020 - 2023, 2020). Government of India has 

taken different initiatives for technology adoption in 

educational institutes. MHRD and AICTE have started 

different faculty development programs for improving the 

faculty competencies in different thrust areas such as 

artificial intelligence, data analytics, robotics, blockchain. 

AICTE promoted different new programs in recent 

technologies of artificial intelligence, machine learning, 

blockchain, data analytics, cybersecurity, Internet of things 

etc. IIT Mumbai, IIT Chennai, IIT Delhi and many more 

have taken initiative in this direction.  

 

Fig.1 Top job roles in CS/IT in India (Ernst and Young, 2017) 

Figure 1 shows the top job roles in the Indian information 

technology sector. From 2013-14 the jobs in IT services are 

increasing. The product development, engineering services 

and R&D increased rapidly. It creates the need for efficient 

manpower in recent IT technologies (Ernst & Young, 2017). 

Aspiring Minds conducted and published an annual 

employability survey in 2019. According to the report, 80% 

of Indian engineering graduates are not fit for a job in the 

current knowledge economy. This report shows that the 

small changes in the education system will not address the 
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Abstract: Computer programming course has become 

integral part of first year curriculum in all engineering 

disciplines. The effectiveness in delivery of this Course 

largely impacts on student’s curiosity in the field of 

programming and software development. Many students 

lose their interest in the coding at very early stage of their 

professional career if this Course is not taught effectively. 

The proposed work aims to improve academic delivery of 

the computer programming course.  

This work identifies loopholes in existing method of 

teaching computer programming course. Further we 

attempt to address these identified problems with different 

approaches. The approach focuses on development of 

logic building, problem solving, and debugging skills 

among the students. It is observed that if these skills are 

addressed properly then realistic improvement in 

programming skills of students can be achieved. We 

observed improvements in academic results of computer 

programming course after implementation of the proposed 

method.  The approach proposed here can make learning 

computer programming a joyful experience for the 

students. 

 
Keywords: First Year engineering, Computer 

programming, logic building, problem solving, debugging, 

effective academic delivery. 

 
1. Introduction and Motivation  

A.  Introduction  

Information Technology (IT) has become integral part of 

various types of industries and businesses.  IT has 

applications in various industries like manufacturing, 

constructions, electric power, telecommunication, 

automobile, chemical etc. Further, IT is integral part of 

various scientific and research jobs. All these industries 

are recruiting employees who are having at least basic 

programming skills.  Due to this industrial significance, 

computer programming course has become integral part of 

first year curriculum across various engineering disciplines. 

AICTE model curriculum for first year engineering also 

recommends this Course to be taught in first year.  

The syllabus of computer programming course generally 

covers C programming language. C is considered as 

fundamental programming language. It is believed that a 

candidate who is expert in C programming can acquire 

expertise in any other programming language or 

technology quickly. This is particularly necessary in IT 

industry wherein technologies are changing rapidly and 

there has to be quick migration of new technologies time 

to time. Following are Course Learning Outcomes of first 

year computer programming course given by AICTE [2].  

The student will learn   

1. To formulate simple algorithms for arithmetic and 

logical problems.  

2. To translate the algorithms to programs (in C 

language).  

3. To test and execute the programs and correct syntax 

and logical errors.  

4. To implement conditional branching, iteration and 

recursion. 

In our Institute many students are from rural background. 

These students are having less exposure to computer 

systems before they join engineering studies. Many of 

them faces various issues while handling computer 

systems in effective way. To address this issue, we made 

few revisions in course syllabus. Besides the C 

programming we included following topics in the syllabus 

of this Course are – Introduction to Computer Hardware 

and System Software’s (Operating System basic 

administration).  

Making students expert in the programming is an ultimate 

course learning outcome of this course. Following are 

revised Course Learning outcomes for the Computer 

Programming course in our Institute.  

1. To be able to operate computer systems in effective 

way.  

2. To formulate Algorithm for given problem 

statement.   

3. To translate given algorithm in C program.  

4. To apply advanced C topics like Arrays, Pointers, 

and Structures. 

5. To debug given code for identifying logical errors 

in the program.  

 

The syllabus of this course is inspired from Dennis Ritchie 

[11] and E. Balaguruswami [12] text books.  

The rest of paper is organized as follows. Section 2 

discusses literature survey related with this topic. Section 3 

presents motivation behind proposed approach. In section 

4 the details of proposed approach to improve academic 

delivery of computer programming course are given. 


