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INTRODUCTION

For structure, the foundation is the most important 
and ought to be strong so as to support of the entire 
structure strongly. For the foundation to be strong, the 
soil present around it plays a very critical role. So, as 
to work with the soil must have a proper knowledge 
about all the parameters which affect the soil. The 
stabilization process helps in  achieving the required 
number of parameters in soil for the work from the 
beginning of construction work, here the necessity of 
enhancing soil properties is required. Expansive soils 

are one of the most serious problems that geotechnical 
encounter. There is growing attention to soil the 
result:  over the years reveals the capacity of various 
�W�\�S�H�V���R�I���¿�E�H�U���L�Q���U�H�L�Q�I�R�U�F�L�Q�J���W�K�H���S�U�R�E�O�H�P�D�W�L�F���V�R�L�O�V�����$�Q��
experimental program was carried on compacted soil 
specimens with percentage of 25%, 11.5%. 1.75% 
and 1% of PPF additives and the outcomes of the 
�X�Q�F�R�Q�¿�Q�H�G�� �F�R�P�S�U�H�V�V�L�Y�H�� �W�H�V�W�� �D�Q�G�� �&�%�5�� �W�H�V�W�� �R�Q�� ��������
�����������������������������D�Q�G�����������������D�Q�G�������������¿�E�H�U���Z�H�U�H���W�H�V�W�H�G��
and discussed. The priority of soil stabilization is to 
�H�Q�V�X�U�H���W�K�D�W���W�K�H���S�U�R�S�H�U���W�H�F�K�Q�L�T�X�H�V���D�Q�G���P�R�G�L�¿�F�D�W�L�R�Q���R�I��

The basic characteristics of Black cotton soil is that it possess very low shear strength with high shrinkage and swelling. Due 
to these characterstics the behavior of the soil under the application of loads can be altered by altering its engineering and 
physical properties. When the black cotton soil is exposed to various climatic conditions, its shrinkage and swelling rates varies 
���L�Q�F�U�H�D�V�H���R�U���G�H�F�U�H�D�V�H���������W�K�H�V�H���Y�D�U�L�D�W�L�R�Q�V���F�D�Q���E�H���F�R�Q�W�U�R�O�O�H�G���E�\���D�G�P�L�[�W�X�U�H�V���V�X�F�K���D�V���P�D�Q�X�I�D�F�W�X�U�H�G���V�D�Q�G�����À�\���D�V�K���D�Q�G���F�H�P�H�Q�W�����7�K�H��
present study carries out the evaluation of engineering and physical properties of black cotton soil which is mixed with various 
admixtures in  varying proportions and the results are compiled by comparing it with standard codes and previous  practices. 
�7�K�H���H�[�S�H�U�L�P�H�Q�W�D�O���V�W�X�G�L�H�V���D�O�V�R���U�H�Y�H�D�O�H�V���W�K�D�W���L�I���W�K�H�����S�H�U�F�H�Q�W�D�J�H���R�I���0�D�Q�X�I�D�F�W�X�U�H�G���V�D�Q�G���L�V���L�Q�F�U�H�D�V�H�G���Z�L�W�K���À�\���D�V�K���D�Q�G���F�H�P�H�Q�W���W�K�H�U�H��
occurs an increase in the Maximum dry density values where as there happens a considerable reduction in the Optimum moisture 
content for the given sample of  soil by conducting standard proctor test. Also with the conduction of California Bearing Ratio test 
by changing the ratio of admixtures like Cement, Fly ash and Manufactured sand  in the soil mixture, there is a steady increment 
in the CBR values with the increase in the percentage of stabilizers . The aim of this research was to study the various effects 
�R�Q���W�K�H���Y�D�U�L�R�X�V���H�Q�J�L�Q�H�H�U�L�Q�J���S�U�R�S�H�U�W�L�H�V���R�I���E�O�D�F�N���F�R�W�W�R�Q���V�R�L�O���E�\���P�L�[�L�Q�J�����G�L�I�I�H�U�H�Q�W���D�P�R�X�Q�W���3�3�)���D�Q�G���À�\���D�V�K���L�Q���L�W�����2�Q���L�Q�F�U�H�D�V�L�Q�J���W�K�H��
�S�R�O�\�S�U�R�S�\�O�H�Q�H���F�R�Q�W�H�Q�W�������W�K�H���R�S�W�L�P�X�P���P�R�L�V�W�X�U�H���F�R�Q�W�H�Q�W���L�Q�F�U�H�D�V�H�G���Z�K�H�U�H���D�V���W�K�H���P�D�[�L�P�X�P���G�U�\���G�H�Q�V�L�W�\���G�H�F�U�H�D�V�H�G�����7�K�H���X�Q�F�R�Q�¿�Q�H�G��
compressive strength of black cotton soil also increased on increasing the  PPF percentage.[1][2][3][4][5][6][7][8][9][10]

ABSTRACT



MIT Transaction: An International Journal of Advance Engineering Science & Technology 	  
Vol 4, Issue 2, August 2021,  pp. 1-2, ©MIT Publications

MIT-Transaction, Series- A 
(Civil & Environmental Engineering) 

2

also it can provide peak performance. Soil stabilization 
is important throughout many different industrial 
sectors it is often reluctant for those who are in the 
industry of providing paving services for roads. For 
the engineers who are responsible for excavation the 
�G�H�F�L�V�L�R�Q���D�V���W�R���W�K�H���V�X�L�W�D�E�L�O�L�W�\���R�I���W�K�H���V�H�G���I�R�U���W�K�H���V�S�H�F�L�¿�F��
�S�U�R�M�H�F�W���L�W���P�H�D�Q�V���P�D�N�L�Q�J���W�K�D�W���G�H�F�L�V�L�R�Q���R�Q���V�R�R�Q���V�S�H�F�L�¿�F��
criteria it is critically important that the dust control 
products being used are not going to compromise the 
�M�X�G�J�P�H�Q�W���R�I���W�K�H���H�Q�J�L�Q�H�H�U�V���>���@�>���@�>�����@�>�����@

Material
	  (1) 	Black Cotton Soil: The soil used in the study was the 

locally available black cotton soil.

	  (2) 	�3�R�O�\�S�U�R�S�\�O�H�Q�H���¿�E�H�U���3�3�)�� (6mm & 12mm)

	 ��������	Water

Tabulation of CBR Test for Plain Black Cotton Soil:-

Dial gauge 
reading

In mm 

Providing ring 
reading

DIV

Providing 
ring reading 

DIV*PRC

�/�R�D�G���3���L�Q��
Kgs

�� ������ 58.8 5.99

������ 2.4 164.6 16.68

������ �� 176.4 17.98

1.5 ������ 199.2 ��������

������ 4 ���������� ����������

2.5 4.6 ���������� 27.57

������ 5.2 ���������� ����������

������ 5.8 ���������� �����������V�V

Result
�,�6�������������3�D�U�W�����������������������������������������P�P���3�H�Q�H�W�U�D�W�L�R�Q��� ��������������

S. 
No.

Type of Soil CBR% For 2.0 
mm Penetration 

CBR% for 
5.5 mm 

Penetration 

1. �3�O�D�L�Q���%�&���6�R�L�O ���������� 1.94

2. �%�&�� ���� �3�R�O�\�S�U�R�S�\�O�H�Q�H��
�¿�E�H�U���R�I�����P�P

5.25 6.25

���� �%�&�� ���� �3�R�O�\�S�U�R�S�\�O�H�Q�H��
�¿�E�H�U���R�I�������P�P

4.15 ��������

ConcLusion
From the experimental study we can conclude that The 
�&�R�P�S�D�F�W�L�R�Q�� �&�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �R�I�� �%�O�D�F�N�� �F�R�W�W�R�Q�� �V�R�L�O�� �H�I�I�H�F�W�L�Y�H�O�\��
�L�P�S�U�R�Y�H�G���E�\���D�G�G�L�Q�J���3�3�)���L�Q�W�R���W�K�H���R�I���%�&���V�R�L�O�����7�K�H���&�%�5���Y�D�O�X�H���L�V��
increased to 14.71% .

�,�Q�����W�K�H���F�R�Q�G�X�F�W�L�R�Q���R�I���&�D�O�L�I�R�U�Q�L�D���%�H�D�U�L�Q�J���5�D�W�L�R�Q���W�H�V�W���E�\���Y�D�U�\�L�Q�J��
the percentage of PPF of (6mm & 12mm) in the soil , there was 
�D�Q���L�Q�F�R�P�H���L�Q���W�K�H���&�%�5���Y�D�O�X�H�V����
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ML  Based Crime Report &  
Prediction System

I. INTRODUCTION 
�7�K�H���0�/���%�D�V�H�G���&�U�L�P�H���5�H�S�R�U�W���D�Q�G���3�U�H�G�L�F�W�L�R�Q���6�\�V�W�H�P���L�V���D�Q���R�Q�O�L�Q�H��
project created through. HTML and Python. The Online Crime 
�5�H�S�R�U�W�L�Q�J���3�U�R�J�U�D�P���Z�L�O�O���D�L�P���W�R���F�U�H�D�W�H���D���Z�H�E���E�D�V�H�G���S�U�R�J�U�D�P���X�V�L�Q�J��
people who report crime online. It focuses on creating a model 
that will help determine the amount of crime by their type over 
some time. It provides the ability to upload photos or videos 
of crime scenes to ensure that the police can act quickly. [1] It 
also provides recommendations for missing persons, favorite 
�F�U�L�P�L�Q�D�O�V�����D�Q�G���S�H�U�V�R�Q�D�O���V�D�I�H�W�\���W�L�S�V���>�����@

II. Crime ReGistration
Our project is a web crime reporting system that allows the user 
to lodge complaints or discard reports and keep track of them in 
�D���Y�H�U�\���I�U�L�H�Q�G�O�\���P�D�Q�Q�H�U�����7�K�H�U�H���D�U�H�������F�D�W�H�J�R�U�L�H�V���D���X�V�H�U���F�D�Q���H�Q�W�H�U����
�&�R�P�S�O�D�L�Q�W�����&�U�L�P�L�Q�D�O���5�H�S�R�U�W�����D�Q�G���/�R�V�V���5�H�S�R�U�W�����D�Q�G���\�R�X���F�D�Q���V�H�H��
�W�K�H���Z�K�R�O�H���V�L�W�X�D�W�L�R�Q���R�I���Z�K�D�W���W�K�H���D�G�P�L�Q�L�V�W�U�D�W�R�U���K�D�V���G�R�Q�H�����>���@���7�R��
�¿�O�H���D�Q�\���R�I���W�K�H�������F�R�P�S�O�D�L�Q�W�V���D�E�R�Y�H�����W�K�H���X�V�H�U���P�X�V�W���U�H�J�L�V�W�H�U���Z�L�W�K��
the system and provide the appropriate guarantees for submis��
sion. [2] Our system also allows other users who do not need 
to register but can look at the crime that is happening to him or 
them elsewhere.[4]

�9�L�F�W�L�P�V���F�D�Q���¿�O�H���D���F�R�P�S�O�D�L�Q�W�����F�K�H�F�N���W�K�H���V�W�D�W�X�V���R�I���W�K�H���R�Q�O�L�Q�H�����F�U�L�P�H���D�Z�D�U�H�Q�H�V�V�����D�Q�G���Y�L�H�Z���Y�D�U�L�R�X�V���F�U�L�P�H�V���U�L�V�L�Q�J���Z�L�W�K�L�Q���W�K�H���F�L�W�\����
Predicting future crime with the help of the Learning Machine (ML) also helps the government to deal with crime and decide 
to prevent certain crimes. There is a separate section for accident victims so that the report is usually recorded immediately, so 
�W�U�H�D�W�P�H�Q�W���L�V���X�V�X�D�O�O�\���V�W�D�U�W�H�G���Y�H�U�\���T�X�L�F�N�O�\�����8�Q�G�H�U���W�K�H���F�X�U�U�H�Q�W���V�\�V�W�H�P�����X�V�H�U���L�Q�I�R�U�P�D�W�L�R�Q���Z�L�O�O���E�H���N�H�S�W���F�R�Q�¿�G�H�Q�W�L�D�O�����D�Q�G���R�Q�O�\���W�K�R�V�H��
complaining users will be directed to the nearest police station. User complaints numbers will be automatically sent to the 
server, so the concept of cookies and IP addresses will be used to determine this situation, as well as the actual sense of identity. 
�7�K�H���V�W�D�W�X�V���T�X�R���R�I���D�Q�\���F�R�Q�À�L�F�W���E�H�W�Z�H�H�Q���W�K�H���$�7�6���V�H�U�Y�H�U���Z�L�O�O���K�D�Y�H���D�Q���L�P�S�R�U�W�D�Q�W���U�R�O�H���W�R���S�O�D�\�����:�L�O�O���O�R�R�N���I�R�U���D�Q���D�G�G�U�H�V�V���X�V�L�Q�J���D�Q���,�3��
address, and send a message to the local police headquarters where they are located. We would like to do a project that will 
help close the gap between the police and therefore the general public. Online Crime Report, the project will be an online site 
�Z�K�H�U�H���X�V�H�U�V���Z�L�O�O���¿�O�H���F�K�D�U�J�H�V���D�J�D�L�Q�V�W���W�K�H���U�H�V�S�R�Q�G�H�Q�W���X�Q�G�H�U���Y�D�U�L�R�X�V���F�D�W�H�J�R�U�L�H�V�����7�K�H���K�R�X�V�H���S�D�J�H���L�V���S�U�R�Y�L�G�H�G���E�\���W�K�H���F�R�Q�W�U�R�O�O�H�U�����V������
which is intended to inform the user when the MOMENT was received and appropriate action is taken.

Keywords:���+�7�0�/�����3�\�W�K�R�Q�����0�D�F�K�L�Q�H���/�H�D�U�Q�L�Q�J�����)�O�D�V�N�����6�4�/�����6�W�U�X�F�W�X�U�H�G���4�X�H�U�\���/�D�Q�J�X�D�J�H�������&�6�6�����&�D�V�F�D�G�L�Q�J���6�W�\�O�H���6�K�H�H�W����
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III. Crime Prediction
Our project will also help predict future crimes with the help 
�R�I���W�K�H���.���P�H�D�Q�V���D�O�J�R�U�L�W�K�P���>���@���&�U�L�P�H���G�H�W�D�L�O�V���V�K�R�X�O�G���J�R���L�Q�W�R���W�K�H��
�V�\�V�W�H�P�����:�H���K�D�Y�H���L�Q�W�U�R�G�X�F�H�G���D���P�L�Q�L�Q�J���L�Q�I�R�U�P�D�W�L�R�Q���D�O�J�R�U�L�W�K�P���W�R��
�S�U�H�G�L�F�W���F�U�L�P�H�����>�����@���7�K�H���.���P�H�D�Q�V���D�O�J�R�U�L�W�K�P���S�O�D�\�V���D���Y�H�U�\���L�P�S�R�U��
tant role in crime analysis and prediction and will work with law 
enforcement agencies, collaborations, and eradicating gangland 
gangs, identifying various relevant crime patterns, hidden links, 
link forecasting, and crime statistical analysis. Therefore, this 
can prevent crime in the community.[7]

IV. Crime A wareness
Our project will also facilitate crime awareness. It’ll aware of 
�W�K�H���S�H�R�S�O�H���E�\���J�L�Y�L�Q�J���D�O�H�U�W�V���R�I���R�Q�J�R�L�Q�J���P�D�M�R�U���F�U�L�P�H�V�����>���@���,�W�¶�O�O���D�O�V�R��
provide information about the crimes (i.e., basic info of crime, 
article, punishment/imprisonment). It will also provide safety tips 
�I�R�U���P�D�M�R�U���R�Q�J�R�L�Q�J���W�R���V�W�D�\���D�O�H�U�W���D�Q�G���D�Z�D�U�H�����>�����@���:�L�W�K���D���W�U�H�P�H�Q��
dous increase in Cyber Crime public awareness is much more 
concerned nowadays and this is where our system will help.[11]

V. Map-Based GrapHicaL Representation 
of Crime
Our system also provides the Map in which the crime rate is 
�J�L�Y�H�Q���D�U�H�D���Z�L�V�H���E�D�V�H�G���R�Q���F�U�L�P�H�V���W�K�D�W���R�F�F�X�U�U�H�G���L�Q���W�K�D�W���S�D�U�W�L�F�X�O�D�U��
�D�U�H�D�����$���G�L�I�I�H�U�H�Q�W���J�U�R�X�S���R�I���F�U�L�P�H�V���Z�L�O�O���E�H���U�H�S�U�H�V�H�Q�W�H�G���E�\���G�L�I�I�H�U�H�Q�W��
colors and the rate will be represented by the intensity of that 
color. [5] It’ll help the people in awareness of a particular area.

VI. Crime GrapH
Understanding the city, living or visiting is often the key to stay��
�L�Q�J���D�V���V�D�I�H���D�V���S�R�V�V�L�E�O�H�����>���@���2�X�U���F�U�L�P�H���U�H�O�D�W�H�G���J�U�D�S�K���L�V���G�H�V�L�J�Q�H�G��
�W�R���S�U�R�Y�L�G�H�� �D�V�� �P�X�F�K�� �X�S���W�R���G�D�W�H���L�Q�I�R�U�P�D�W�L�R�Q���R�Q�� �F�U�L�P�H�� �V�W�D�W�L�V�W�L�F�V��
as possible.[9] a crime map helps us to understand as high as 
possible about a possible crime in our city or neighborhood. [5]

VII. �ImpLementation of  Prediction  
ModuLe

Fig 1: Selection of Crime according to Type of Crime & Year of 
�&�U�L�P�H���I�R�U���&�U�L�P�H���$�J�D�L�Q�V�W���:�R�P�H�Q���>���@

Fig 2:���6�K�R�Z�L�Q�J���W�K�H���5�H�V�X�O�W���R�I���W�K�H���D�E�R�Y�H�� 
selected Parameters.

Fig 3: Selection of the year, crime type, and state of your choice for 
�&�U�L�P�H���$�J�D�L�Q�V�W���&�K�L�O�G�U�H�Q

Fig 4:���6�K�R�Z�L�Q�J���W�K�H���5�H�V�X�O�W���R�I���D�E�R�Y�H���V�H�O�H�F�W�H�G���3�D�U�D�P�H�W�H�U�V���I�R�U�� 
Feticide Case in Nagaland [8]
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Fig 5: Selection of the year, crime type, and state of your choice for 
IPC Crimes

Fig 6: �6�K�R�Z�L�Q�J���W�K�H���5�H�V�X�O�W���R�I���D�E�R�Y�H���V�H�O�H�F�W�H�G���3�D�U�D�P�H�W�H�U�V���I�R�U�� 
Dowry Cases in Punjab

Fig 7: Selection of the year, crime type, and state of your choice for 
SLL Crimes

Fig 8:���6�K�R�Z�L�Q�J���W�K�H���5�H�V�X�O�W���R�I���D�E�R�Y�H���V�H�O�H�F�W�H�G���3�D�U�D�P�H�W�H�U�V

VIII. � ImpLementation of  Crime 
VisuaLiZation

Fig 9: Selection of Crime according to State Comparisons [7]

Fig 10:���6�K�R�Z�L�Q�J���W�K�H���5�H�V�X�O�W���R�I���D�E�R�Y�H���V�H�O�H�F�W�H�G���6�W�D�W�H���&�R�P�S�D�U�L�V�R�Q���I�R�U��
�&�U�L�P�H���$�J�D�L�Q�V�W���:�R�P�H�Q
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Fig 11:���6�K�R�Z�L�Q�J���W�K�H���5�H�V�X�O�W���R�I���D�E�R�Y�H���V�H�O�H�F�W�H�G���6�W�D�W�H���&�R�P�S�D�U�L�V�R�Q���I�R�U��
�&�U�L�P�H���$�J�D�L�Q�V�W���&�K�L�O�G�U�H�Q���>���@

Fig 12: �6�K�R�Z�L�Q�J���W�K�H���5�H�V�X�O�W���R�I���W�K�H���D�E�R�Y�H���V�H�O�H�F�W�H�G���6�W�D�W�H���&�R�P�S�D�U�L�V�R�Q��
�I�R�U���&�U�L�P�H���$�J�D�L�Q�V�W���,�Q�G�L�D�Q���3�D�Q�H�O���&�R�G�H�����,�3�&�����>���@��

IX. ImpLementation of  CHatbot

Fig 13: �5�H�J�L�V�W�H�U���&�U�L�P�H���Z�L�W�K���&�K�D�W�E�R�W

X. Imp Lementation of  Prediction M oduLe

Fig 14: �5�H�J�L�V�W�H�U���&�U�L�P�H���Z�L�W�K���W�K�H���+�H�O�S���R�I���8�V�H�U���)�U�L�H�Q�G�O�\���5�H�J�L�V�W�U�D�W�L�R�Q��
�)�R�U�P���>�����@
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XI. ImpLementation of  Crime Map

Fig 15: Showing the Crime on Indian Map by the Particular States

XII. ConcLusion
�³�0�/���%�$�6�(�'���&�5�,�0�(���5�(�3�2�5�7���	���3�5�(�'�,�&�7�,�2�1���6�<�6�7�(�0���³��
will be very useful people. it was designed, used, and success��
�I�X�O�O�\���W�H�V�W�H�G�����7�K�L�V���D�S�S�O�L�F�D�W�L�R�Q���L�V���D�Y�D�L�O�D�E�O�H���H�I�I�H�F�W�L�Y�H���D�Q�G���H�I�¿�F�L�H�Q�W����
�6�L�P�S�O�L�F�L�W�\���D�Q�G���I�U�L�H�Q�G�O�L�Q�H�V�V���D�U�H���W�K�H���E�H�Q�H�¿�W�V���R�I���W�K�L�V���6�R�I�W�Z�D�U�H�����W�K�H��
�E�X�L�O�W���L�Q���W�R�R�O�V���D�U�H���Y�H�U�\���H�D�V�\���W�R���X�V�H���I�R�U���D�Q�\�R�Q�H���W�R���X�V�H���W�K�H���D�S�S�O�L�F�D�W�L�R�Q��
as long as it can access the system by logging in with a password. 
Software is built with all options such as criminal search options 
for future investigations, crimes, and criminal registration, etc. 
all requirements during analysis and style are fully met, which 
leads to the creation of excellent software. This project manages 
all small print except one accident. 
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Hand Gesture Based Recognition and Voice 
Conversion System for Deaf and Dumb

I.  INTRODUCTION
Sign language is the most important channel between people 
to communicate with each other for the deaf and dumb people 
and the normal people. Over the past few years, there has been 
a great increment in the number of deaf and mute victims due 
to various reasons like birth defects, due to some accidents and 
�Y�D�U�L�R�X�V�� �G�L�V�H�D�V�H�V�����$�V�� �Z�H�� �N�Q�R�Z�� �W�K�D�W���G�H�D�I�� �D�Q�G�� �G�X�P�E�� �S�H�R�S�O�H�� �D�U�H��
not able to communicate with the normal person so they need to 
�G�H�S�H�Q�G���R�Q���V�R�P�H���V�R�U�W���R�I���Y�L�V�X�D�O���F�R�P�P�X�Q�L�F�D�W�L�R�Q���>�����@���6�R�P�H�W�L�P�H�V��
people used to interpret their messages wrongly either through 
sign language, through lip reading or lip sync etc. This project 
is made in such a way to help such kind of peoples which are  
specially challenged people so that they can hold equal part in 
the society.

�:�H���Z�L�O�O���G�R���+�D�Q�G���*�H�V�W�X�U�H�V���U�H�F�R�J�Q�L�W�L�R�Q���I�R�U���W�K�H���I�R�O�O�R�Z�L�Q�J���F�K�D�U�D�F��
�W�H�U�����G�L�J�L�W�V�����������������D�O�S�K�D�E�H�W�V���D���]�������F�R�P�E�L�Q�D�W�L�R�Q���R�I���G�L�J�L�W�V���E�\���F�R�P�E�L�Q��
ing individual recognised digits and combination of alphabets by 
combining individual recognised alphabets and also the small 
�V�H�Q�W�H�Q�F�H�V���X�V�L�Q�J���V�S�D�F�H���³���´�����F�K�D�U�D�F�W�H�U��

Fig. 1: Flow of module II

�7�K�H���K�D�Q�G���J�H�V�W�X�U�H�V���D�U�H���R�Q�H���R�I���W�K�H���E�H�V�W���P�H�W�K�R�G�V���X�V�H�G���L�Q���W�K�H���V�L�J�Q���O�D�Q�J�X�D�J�H�����,�W���L�V���Y�H�U�\���G�L�I�¿�F�X�O�W���I�R�U���W�K�H���G�H�D�I���D�Q�G���P�X�W�H���S�H�R�S�O�H���W�R��
communicate with the normal people. This project presents a solution in a way that it will not only automatically recognize the 
hand gestures but will also convert it the text into speech so that the deaf and mute people can communicate with the normal 
people. A web camera attached to the computer system will capture images of hand and feature extraction and recognition is 
done to recognise the hand gestures of the person. Based on the recognised gestures the recorded soundtrack will be played.
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II. LITERATURE REVIEW
If we talk about the past techniques then their have been number 
of techniques in which one is glove based method in which we 
need to have a glove on our hand and by using it we need to make 
the gestures and then the system do the feature extraction and 
�U�H�F�R�J�Q�L�W�L�R�Q���L�Q���L�W�>���@�����$�Q�R�W�K�H�U���W�H�F�K�Q�L�T�X�H�V���Z�H�U�H���L�R�W���E�D�V�H�G���W�H�F�K�Q�L�T�X�H�V��
which uses different IOT devices to perform the sign language 
recognition.[12][8]

Their were some projects in which there was only digit recog��
nition or only alphabet recognition which was not complete 
solution in itself.[4]

III. SOL VING THE PROBLEM
�+�D�Q�G���*�H�V�W�X�U�H���%�D�V�H�G���5�H�F�R�J�Q�L�W�L�R�Q���D�Q�G���9�R�L�F�H���&�R�Q�Y�H�U�V�L�R�Q���V�\�V�W�H�P��
mainly  tracks the hand gestures of the user in order to maintain 
a communication medium for these specially abled people and 
with the other normal people. [7][11]

Fig. 2:  Hand gesture

�:�H���Z�L�O�O���G�R���+�D�Q�G���*�H�V�W�X�U�H�V���U�H�F�R�J�Q�L�W�L�R�Q���I�R�U���W�K�H���I�R�O�O�R�Z�L�Q�J���F�K�D�U��
�D�F�W�H�U���� ���� �G�L�J�L�W�V�� �������������� �D�O�S�K�D�E�H�W�V���D���]������ �F�R�P�E�L�Q�D�W�L�R�Q�� �R�I�� �G�L�J�L�W�V�� �E�\��
combining individual recognised digits and combination of 
alphabets by combining individual recognised alphabets.

IV.  SYSTEM ARCHITECTURE
Firstly we need to capture the image the image using the web 
camera. Then the area of interest is taken out which will be further 
used for the purpose of gesture recognition in the system then 
its binary conversion will be done and now it will be be given 
to the trained model and the model will predict the character for 
the hand gesture.Then it will be converted into the text and then 
the sound track of the recognized text will be played[5].

Fig. 3:���6�\�V�W�H�P���$�U�F�K�L�W�H�F�W�X�U�H

V.  IMPLEMENTATION OF THE    SYSTEM

1. Finding a Dataset
In our project we have use 2 datasets. First is gesture_num which 
�K�D�V�������������L�P�D�J�H�V���I�R�U���H�D�F�K���G�L�J�L�W�������������L���H���W�R�W�D�O���������������L�P�D�J�H�V��

          Fig. 4: gesture_num dataset

Second dataset is the gesture_alphabet datset which consist of 
�����������L�P�D�J�H�V���I�R�U���H�D�F�K���D�O�S�K�D�E�H�W���$���=�����D�Q�G���D���V�S�D�F�H���F�K�D�U�D�F�W�H�U���³���´����
�L���H���L�W���L�V���K�D�Y�L�Q�J���W�R�W�D�O���������������L�P�D�J�H�V��
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Fig. 5:  gesture_alphabet

2.  Creating a CNN Model
�:�H���K�D�Y�H���X�V�H�G���D���F�R�Q�Y�R�O�X�W�L�R�Q�D�O���Q�H�X�U�D�O���Q�H�W�Z�R�U�N���I�R�U���W�K�H���S�X�U�S�R�V�H��
�R�I���I�H�D�W�X�U�H���H�[�W�U�D�F�W�L�R�Q���D�Q�G���U�H�F�R�J�Q�L�W�L�R�Q�����:�H���K�D�Y�H���X�V�H�G���O�D�\�H�U�V���O�L�N�H��
conv2D, max pooling, dense, dropout etc in our project. Then 
the model is trained with the dataset images. [9]

3. Creating a set hand histogram function
This function is created so that only a skin colour hand is detacted 
from the cropped image and rest of the background will be 
converted to black.

4. Image capturing using webcam 
Image is captured using the webcamera. Then the area of interest 
is created which has our hand gesture then we need to cut that 
part of image which is our area of interest we need to convert it 
�L�Q�W�R���W�K�H���E�L�Q�D�U�\���L�P�D�J�H���I�R�U���W�K�D�W���¿�U�V�W�O�\���Z�H���Q�H�H�G���W�R���F�R�Q�Y�H�U�W���L�W���L�Q�W�R��
threshold then into the binary image this binary image will be 
�X�V�H�G���W�R���G�R���W�K�H���U�H�F�R�J�Q�L�W�L�R�Q���W�D�V�N���>���@�>���@

              
Fig. 6: binary image

5. Making predictions using this binary image
The CNN model which we have trained will be used to make the 
recognition of the character i.e predictions are made for the indi��

vidual character i.e digit and then alphabet Then we have worked 
on the combination of digits and alphabets to form numbers and 
words respectively. Then we used and space character also so 
that we can frame the small sentences using this.

6. Speech Conversion of the text
Firstly the sound will be produced for the individual recognised 
character and then the the number, word, small sentence what��
ever we get on screen as an output it will be converted into the 
voice. [1] 

7. Results of our project
Convolution neural network error in various cases is as follows

		 �'�L�J�L�W���U�H�F�R�J�Q�L�W�L�R�Q��������������������

		 �&�R�P�E�L�Q�D�W�L�R�Q���R�I���G�L�J�L�W�V��������������������

		 �$�O�S�K�D�E�H�W���U�H�F�R�J�Q�L�W�L�R�Q������������������

		 �&�R�P�E�L�Q�D�W�L�R�Q���R�I���D�O�S�K�D�E�H�W�V����������������

		 �&�R�P�E�L�Q�D�W�L�R�Q���R�I���Z�R�U�G�V��������������������

Predictions and outputs are as follows 

Finally result is displayed in static text and the recognised dis��
�S�O�D�\�H�G���W�H�[�W���J�H�W�V���F�R�Q�Y�H�U�W�H�G���L�Q�W�R���Y�R�L�F�H���D�V���D���¿�Q�D�O���R�X�W�S�X�W��

���D�����'�L�J�L�W���U�H�F�R�J�Q�L�W�L�R�Q���X�V�L�Q�J���Z�H�E�F�D�P

Fig. 7: Digit recognition

���E�����&�R�P�E�L�Q�D�W�L�R�Q���R�I���G�L�J�L�W�V

Fig. 9: Combination of digit
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���F�������$�O�S�K�D�E�H�W���U�H�F�R�J�Q�L�W�L�R�Q���X�V�L�Q�J���Z�H�E�F�D�P

Fig. 10:���$�O�S�K�D�E�H�W���U�H�F�R�J�Q�L�W�L�R�Q

���G�����&�R�P�E�L�Q�D�W�L�R�Q���R�I���D�O�S�K�D�E�H�W�V

Fig. 11: Combination of alphabets

���H�����&�R�P�E�L�Q�D�W�L�R�Q���R�I���Z�R�U�G�V

Fig. 12: Combination of words

8. APPLICATION DOMAIN
The application domain of this type of system is mainly the 
hearing impaired and the mute people who are totally dependent 
�R�Q���W�K�H���V�L�J�Q���O�D�Q�J�X�D�J�H���I�R�U���W�K�H�L�U���F�R�P�P�X�Q�L�F�D�W�L�R�Q���S�X�U�S�R�V�H�����$�V���W�K�H�U�H��
is nop other way that they can communicated with the normal 
people their weapon is sign language only through which they 
can transmit their message to the normal people.

The people who are not capable to speak with the normal people 
have their sign language only by which they can communicate 
with the normal people .

�%�\���X�V�L�Q�J���R�X�U���V�\�V�W�H�P���D���S�H�U�V�R�Q���Q�H�H�G�V���R�Q�O�\���W�R���P�D�N�H���D���K�D�Q�G���J�H�V�W�X�U�H��
in front of the camers and with the help of our system the recog��
nised text will be displayed on the screen and its voice conversion 
will be done inorder to make the communication better.

9.  FUTURE SCOPE
Our system can be integrated with the other devices for example 
mobile phones and iot devices to improve the user interaction 
and user can use it in a very ease manner. This can be useful for 
the specially abled peoples so that they can communicate with 
the normal people in a much easier way and the normal people 
can esilyu understand what the person is wanted to say to them

The use of this type of system can be further increased by in��
tegrating and making it compatible to be used by the normal 
peoples also for their particular needs. This type of system can 
also be used in making applications in which there is require��
ment of this type of system in which we need to make the hand 
gestures and on the basis of it it will perform the desired function 
and which provides result as an output.

VI. CONCLUSION

�:�H���K�D�Y�H���P�D�G�H���W�K�L�V���S�U�R�M�H�F�W���N�H�H�S�L�Q�J���L�Q���P�L�Q�G���W�K�H���Q�H�H�G���R�I���F�R�P��
munication for the deaf and mute sections of our society. This 
project will have a major impact on the life of specially abled 
people to communicate in daily life basis with other sections of 
�W�K�H���V�R�F�L�H�W�\���L�Q���D���P�X�F�K���Q�R�U�P�D�O���Z�D�\�����7�K�H���G�H�D�I���P�X�W�H���S�H�R�S�O�H���Z�L�O�O��
be required to make the hand gestures then our system will act 
as a tool to recognize their hand gesture and make them able to 
communicate with the  normal people.

�2�X�U���S�U�R�M�H�F�W���L�V���D�E�O�H���W�R���G�R���+�D�Q�G���*�H�V�W�X�U�H�V���U�H�F�R�J�Q�L�W�L�R�Q���I�R�U���W�K�H���I�R�O��
lowing characters :

	 ����	�'�L�J�L�W�V������������

	 ����	�$�O�S�K�D�E�H�W�V���$���=��

	 ����	 �&�R�P�E�L�Q�D�W�L�R�Q���R�I���G�L�J�L�W�V���E�\���F�R�P�E�L�Q�L�Q�J���L�Q�G�L�Y�L�G�X�D�O���U�H�F�R�J�Q�L�V�H�G��
digits

	 4.	 Combination of alphabets  by combining individual 
recognised alphabets

	 ����	�&�R�P�E�L�Q�D�W�L�R�Q���R�I���Z�R�U�G�V���E�\���X�V�L�Q�J���V�S�D�F�H���F�K�D�U�D�F�W�H�U�������³���´����
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�S�D�W�L�H�Q�W�V���´�� �L�Q�� �W�K�H�� �,�(�(�(�� �&�R�Q�I�H�U�H�Q�F�H�� �R�Q�� �6�X�V�W�D�L�Q�D�E�O�H�� �8�W�L�O�L�]�D�W�L�R�Q��
�D�Q�G���'�H�Y�H�O�R�S�P�H�Q�W���L�Q���(�Q�J�L�Q�H�H�U�L�Q�J���D�Q�G���7�H�F�K�Q�R�O�R�J�\�����3�H�W�D�O�L�Q�J���-�D�\�D����
�0�D�O�D�\�V�L�D�����������������S�S����������������
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Depression Detection using Convolutional 
Neural networks from Speech

I. INTRODUCTION
Depression currently a day has arisen severe downside all told 
over the atmosphere among the youths and all over the societies 
Depression could be a malady that affects all our daily routine 
activities like our feelings, our thinking, our method of behaving 
ad more daily routines. However, the nice factor is that these 
maladies are often cured. Depression created unhealthy effects 
each showing emotion similarly as physically in any people’s 
lifelike feeling of disappointment, emotions, irritations. In keep��
�L�Q�J���Z�L�W�K���D���V�F�L�H�Q�W�L�¿�F���V�W�X�G�\�����W�K�L�V���P�D�O�D�G�\���F�D�E���L�V���S�U�H�Y�H�Q�W�H�G���L�Q���L�W�V��
inprogress stage.[1]

�7�K�H�U�H���V�T�X�D�U�H���P�H�D�V�X�U�H�V���V�H�Y�H�U�D�O���I�D�F�W�V���S�U�L�Q�W�H�G���E�\���:�+�2���W�K�D�W���W�K�L�V��
malady is on the rise, especially for the children and addition��
ally within the prime most psychological disorder among all 
�P�D�O�D�G�\���>���@���>���@�����&�X�U�U�H�Q�W�O�\�����D�V���Z�H���W�H�Q�G���W�R���D�O�O���X�Q�G�H�U�V�W�D�Q�G���W�K�D�W���W�K�L�V��
malady is extremely dangerous for everyone however, besides its 
�G�D�Q�J�H�U���W�K�H�U�H���V�T�X�D�U�H���¿�Q�G���V�H�Y�H�U�D�O���F�X�U�L�Q�J���W�H�F�K�Q�L�T�X�H�V���D�G�G�L�W�L�R�Q�D�O�O�\��
that help people to induce elimination, but there’s one barrier 
within the country that is inaccurate depression analysis. There��
fore, keep with some past studies, it’s found the area unit some 
rule supported Machine Learning that simply facilitates to note 
whether or not a private is depressed or not exploitation audio. 

Depression is very common nowadays and has become a serious medical illness that affects our body mentally in the way 
�K�R�Z���Z�H���W�K�L�Q�N�����I�H�H�O���D�Q�G���D�F�W���D�Q�G���V�W�L�O�O���X�Q�G�H�U�G�L�D�J�Q�R�V�H�G�����7�K�H���P�D�L�Q���W�K�L�Q�J���L�Q���R�X�U���V�S�H�H�F�K���F�R�Q�V�L�V�W�V���R�I���V�R�P�H���E�H�Q�H�¿�F�L�D�O���P�H�W�K�R�G�V���I�R�U���W�K�H��
�S�U�H�F�D�X�W�L�R�Q�V���R�I���G�H�S�U�H�V�V�L�R�Q�����7�R���V�H�O�H�F�W���W�K�H���I�H�D�W�X�U�H�V�����S�U�D�F�W�L�F�D�O���D�Q�G���L�Q�V�L�J�K�W�I�X�O���L�Q�I�R�U�P�D�W�L�R�Q���D�E�R�X�W���W�K�H���¿�H�O�G���D�U�H���V�W�L�O�O���Y�H�U�\���H�V�V�H�Q�W�L�D�O�����G�X�H���W�R��
which process become consuming and subjective. According to various studies, insight features which came from Convolutional 
�1�H�X�U�D�O���1�H�W�Z�R�U�N���G�H�P�R�Q�V�W�U�D�W�H�G���D���Z�L�G�H���Y�D�U�L�H�W�\���R�I���V�X�F�F�H�V�V���U�D�W�H���R�Y�H�U���K�D�Q�G�P�D�G�H���I�H�D�W�X�U�H�V�����6�R���W�R���J�H�W���U�L�G���R�I���W�K�L�V���S�U�R�E�O�H�P���L�Q���P�D�Q�X�D�O��
designing and processing, a combined feature of handmade and neural network feature has been proposed that helps to measure 
the cause of depression very effectively from speech. The method in which we are working a Neural Networks has been created 
�W�R���Z�K�L�F�K���L�V���X�V�H�G���W�R���O�H�D�U�Q���W�K�H���L�Q�V�L�J�K�W�V���I�U�R�P���I�U�H�T�X�H�Q�F�L�H�V���R�I���D�Q���D�X�G�L�R���V�L�J�Q�D�O���R�I���L�P�D�J�H�V���W�K�D�W���D�U�H���F�D�O�O�H�G���6�S�H�F�W�U�R�J�U�D�P�����1�R�Z���I�R�U�������D��
small problem of any sample dataset, we can use the Keras library which results in a set of images that increase the size of 
that sample dataset. DAIC-WOZ Depression Database also shows that this method works very effectively for the prediction of 
depression as compared to other methods. Keywords

�'�H�S�U�H�V�V�H�G���V�F�U�H�H�Q�L�Q�J�����)�H�D�W�X�U�H���6�H�O�H�F�W�L�R�Q�����1�H�X�U�D�O���1�H�W�Z�R�U�N�V�����$�X�G�L�R���$�Q�D�O�\�V�L�V�����3�X�E�O�L�F���+�H�D�O�W�K��
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�.�H�H�S�� �Z�L�W�K���S�D�V�W���V�W�X�G�\���L�W���K�D�V���E�H�H�Q���H�V�W�D�E�O�L�V�K�H�G���W�K�D�W���D�X�G�L�R���S�D�W�W�H�U�Q��
has some smart properties in analyzing of depression. In police 
work, the depression handcraft feature is additionally smart 
in �S�H�U�I�R�U�P�D�Q�F�H�����%�X�W���W�K�H�L�U���V�T�X�D�U�H���¿�Q�G�V���V�R�P�H���G�U�D�Z�E�D�F�N�V���R�I���W�K�H�V�H��
options in higher analyzing of depression as a result, it wants a 
�W�R�Q���R�I���K�D�U�G���Z�R�U�N���D�Q�G���W�L�P�H���L�Q���S�O�D�Q�Q�L�Q�J���K�D�Q�G���F�U�D�I�W���R�S�W�L�R�Q�V�����6�R�����I�R�U��
removing this physical work we switch to some good deep learn��
ing algorithms to make best model for predicting depression. This 
�L�Q�I�R�U�P�D�W�L�R�Q���L�V���D�Q���H�O�H�P�H�Q�W���R�I���'�L�V�W�U�H�V�V���$�Q�D�O�\�V�L�V���,�Q�W�H�U�Y�L�H�Z���&�R�U�S�X�V��
���'�$�,�&�������Z�K�L�F�K���F�R�Q�W�D�L�Q�V���V�R�P�H���Y�L�U�W�X�D�O���F�O�L�Q�L�F�D�O���L�Q�W�H�U�Y�L�H�Z�V���W�K�D�W���D�U�H��
meant to support varied painful feelings like varied mental stress 
�G�L�V�R�U�G�H�U�����7�K�L�V���L�Q�I�R�U�P�D�W�L�R�Q���L�V���D���F�R�P�S�R�Q�H�Q�W���R�I���'�L�V�W�U�H�V�V���$�Q�D�O�\�V�L�V��
�,�Q�W�H�U�Y�L�H�Z���&�R�U�S�X�V�����'�$�,�&�������Z�K�L�F�K���F�R�Q�W�D�L�Q�V���V�R�P�H���Y�L�U�W�X�D�O���F�O�L�Q�L�F�D�O��
interviews that are meant to support varied painful feelings like 
varied mental stress disorder. The dataset in which we are work��
ing consist of some audio recordings with an average amount of 
time of approx. 18 minutes between a participant and a virtual 
interviewer and is enquired by another person in different room.
[18] Each participant completed a form from that we can classify 
�W�K�H�� �S�V�\�F�K�R�O�R�J�L�F�D�O�� �V�W�D�W�H�� ���G�H�S�U�H�V�V�H�G���� �Q�R�W�� �G�H�S�U�H�V�V�H�G������ �:�H�¶�Y�H���J�R�W��
used Convolutional Neural Networks (CNN) to be told helpful, 
characteristic of depression from speech. Our CNN model is 
�P�H�D�Q�W���W�R���H�[�W�U�D�F�W���R�S�W�L�R�Q�V���I�U�R�P���D���S�K�R�W�R���W�K�D�W���L�Q���À�L�S���L�V���H�P�S�O�R�\�H�G��
�I�R�U���F�O�D�V�V�L�¿�F�D�W�L�R�Q�����R�I���W�K�H���D�X�G�L�R���S�K�R�W�R���L�Q�W�R�������F�D�W�H�J�R�U�L�H�V���G�H�S�U�H�V�V�H�G��
�D�Q�G�� �Q�R�Q���G�H�S�U�H�V�V�H�G���V�H�Y�H�U�D�O�O�\���>�����@�������>�����@

Fig. 1:���7�K�H���9�L�U�W�X�D�O���,�Q�W�H�U�Y�L�H�Z�H�U

II. WORK DONE
Audio Splitting: �7�K�H���G�D�W�D�V�H�W���F�R�Q�W�D�L�Q�V���D�U�R�X�Q�G�����������D�X�G�L�R���V�H�V�V�L�R�Q�V����
The interaction happened between a virtual interviewer called 
�(�O�O�L�H�����D�Q�G���W�K�H���S�D�U�W�L�F�L�S�D�Q�W�����)�R�U���F�O�D�V�V�L�¿�F�D�W�L�R�Q�����W�K�H���I�H�D�W�X�U�H�V���R�I���D�X�G�L�R��
segments are very useful. Silence removal splits the audio into 
multiple audio �V�H�J�P�H�Q�W�V�����$�I�W�H�U that speaker diarization separate 
those audio segments. The lengths of the audio segments obtained 
from the previous operations are varying such that there is spread 

and gap in the obtained data.[12] , [6]

Data Imbalance: �,�Q���W�K�H���G�D�W�D�V�H�W�����W�K�H���U�D�W�L�R���R�I���G�H�S�U�H�V�V�H�G���D�Q�G���Q�R�Q��
depressed and depressed is not balanced. The ratio of depressed 
subjects and nondepressed subjects is four is to one. Due to which 
�W�K�H�U�H���Z�R�X�O�G���E�H���E�L�D�V�L�Q�J���R�I�³���Q�R�Q���G�H�S�U�H�V�V�H�G�´���R�E�M�H�F�W�V�����7�R���U�H�P�R�Y�H��
this imbalance, random audio segments has been sampled from 
both the object classes in equal numbers.[9]

Fig. 2:���6�D�P�S�O�H���:�D�Y�H�O�H�W���5�H�À�H�F�W�L�Q�J���6�H�V�V�L�R�Q�V

Spectrogram Conversion: The sampled audio segments are 
then converted to spectrogram images of size 512 × 512 pixels. 
These sampled. The image tensor is normalized and fed into the 
audio segments are placed into different folders. Convolutional 
Neural Network. These folders have been created corresponding 
to different classes and further each folder is split into training 
and validation in the ratio of 8:2.[11]

Fig. 3: Spectrogram Image
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Fig. 4: Preprocessed Spectrogram

Image Preprocessing: These images are converted to Tensor��
�)�O�R�Z���W�H�Q�V�R�U���X�V�L�Q�J���W�K�H���À�R�Z���I�U�R�P���D���G�L�U�H�F�W�R�U�\���R�I���W�K�H���L�P�D�J�H���S�U�R�F�H�V�V��
ing data generator method. [7] The image tensor is normalized 
and fed into the Convolution Neural Network.[19]

III.  LITERATURE REVIEW
DAIC-WOZ Depression Database: This data is vital for a 
much bigger corpus, that contains clinical meetings intended 
to assist the analysis of mental trouble conditions like uneasi��
ness, despondency, and post horrendous pressure issue. These 
meetings are done with several individuals to recognizes verbal 
�D�Q�G�� �Q�R�Q�Y�H�U�E�D�O�� �P�D�U�N�H�U�V�� �R�I�� �G�\�V�I�X�Q�F�W�L�R�Q�D�O�� �E�H�K�D�Y�L�R�U���� �5�H�V�R�X�U�F�H�V��
gathered incorporate sound and video accounts and broad poll 
�U�H�D�F�W�L�R�Q�V���� �W�K�L�V�� �S�L�H�F�H�� �R�I�� �W�K�H�� �F�R�U�S�X�V�� �D�O�V�R�� �L�Q�F�O�X�G�H�V�� �W�K�H�� �:�L�]�D�U�G��
�R�I���2�]���L�Q�W�H�U�Y�L�H�Z�V�����G�L�U�H�F�W�H�G���E�\���D���Y�L�U�W�X�D�O���T�X�H�V�W�L�R�Q�H�U���F�D�O�O�H�G���(�O�O�L�H����
constrained by a person’s questioner in another room. Data has 
�E�H�H�Q���L�Q�W�H�U�S�U�H�W�H�G���D�Q�G���F�O�D�U�L�¿�H�G���I�R�U���D�Q���D�V�V�R�U�W�P�H�Q�W���R�I�� �Y�H�U�E�D�O���D�Q�G��
nonverbal highlights.[1]

Spectrogram: �$���V�S�H�F�W�U�R�J�U�D�P���P�D�\���E�H���D���Y�L�V�X�D�O���S�R�U�W�U�D�\�D�O�� �R�I���W�K�H��
�U�D�Q�J�H���R�I�� �I�U�H�T�X�H�Q�F�L�H�V���R�I���D���V�\�P�E�R�O���E�H�F�D�X�V�H���L�W���G�L�I�I�H�U�V���Z�L�W�K���W�L�P�H�����$�W��
the purpose when applied to a sound sign, spectrograms are once 

during a while called Sonography, voiceprints, or �Y�R�L�F�H�J�U�D�P�V�����$�W��
�W�K�H���S�X�U�S�R�V�H���Z�K�H�Q���W�K�H���N�Q�R�Z�O�H�G�J�H���L�V���D�G�G�U�H�V�V�H�G���G�X�U�L�Q�J���D�����'���S�O�R�W�����L�W�¶�G��
be called �F�D�V�F�D�G�H�V�����$�Q optical �V�S�H�F�W�U�R�P�H�W�H�U�����D���E�D�Q�N���R�I���E�D�Q�G���S�D�V�V��
channels by Fourier change or by a wavelength change which 
is also known as a scalogram can be generally used to produce 
spectrograms. [2]

Spectrogram images provide a brilliant analysis of frequency. 
Making a spectrogram utilizing the FFT may be a computerized 
cycle. Carefully tested information, during this area, is separated 
into lumps, which normally cover, and Fourier changed to work 
�W�K�H���J�U�H�D�W�Q�H�V�V���R�I���W�K�H���U�H�F�X�U�U�H�Q�F�H�� �U�D�Q�J�H���I�R�U���H�Y�H�U�\���S�L�H�F�H���>�����@

Convolutional Neural Network: Convolutional Neural 
�1�H�W�Z�R�U�N�V���&�1�1�����D�U�H���O�L�N�H���F�R�Q�Y�H�Q�W�L�R�Q�D�O���$�1�1�V���W�K�H�U�H�L�Q���W�K�H�\�¶�U�H��con��
�W�D�L�Q�H�G���Q�H�X�U�R�Q�V���W�K�D�W���V�H�O�I���X�S�J�U�D�G�H���W�K�U�R�X�J�K���O�H�D�U�Q�L�Q�J�����7�K�H���O�D�V�W���O�D�\�H�U��
will contain misfortune capacities associated with the classes, and 
therefore the entirety of the customary tips and deceives created 
�I�R�U�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O���$�1�1�V�� �D�S�S�O�\���� �7�K�L�V�� �D�O�O�R�Z�V�� �X�V�� �W�R��encode picture 
explicit highlights into the planning, making the organization 
�P�R�U�H���D�S�S�U�R�S�U�L�D�W�H���I�R�U���S�L�F�W�X�U�H���F�H�Q�W�H�U�H�G���D�V�V�L�J�Q�P�H�Q�W�V�������Z�K�L�O�H���I�X�U�W�K�H�U��
decreasing the boundaries needed to line up the model.[5]

�7�K�H���E�H�Q�H�¿�W���L�V���W�K�H�L�U���D�E�L�O�L�W�\���W�R���G�H�Y�H�O�R�S���D�Q���H�Q�F�O�R�V�H�G���U�H�S�U�H�V�H�Q�W�D�W�L�R�Q��
�R�I���D���W�Z�R���G�L�P�H�Q�V�L�R�Q�D�O���L�P�D�J�H�����7�K�L�V���S�H�U�P�L�W�V���W�K�H���P�R�G�H�O���W�R���E�H���W�R�O�G��
�S�R�V�L�W�L�R�Q�� �D�Q�G�� �V�F�D�O�H���L�Q�Y�D�U�L�D�Q�W�� �V�W�U�X�F�W�X�U�H�V�� �Z�L�W�K�L�Q�� �W�K�H�� �G�D�W�D���� �Z�K�L�F�K��
�L�V�� �Y�H�U�\�� �L�P�S�R�U�W�D�Q�W�� �Z�K�H�Q�� �Z�R�U�N�L�Q�J�� �Z�L�W�K�� �L�P�D�J�H�V�����@���>�����@���� �,�W�¶�V�� �D�Q��
�H�I�¿�F�L�H�Q�W���D�O�J�R�U�L�W�K�P���W�K�D�W���L�V���Z�L�G�H�O�\���X�W�L�O�L�]�H�G���L�Q���S�D�W�W�H�U�Q���U�H�F�R�J�Q�L�W�L�R�Q��
�D�Q�G���L�P�D�J�H���S�U�R�F�H�V�V�L�Q�J�����*�H�Q�H�U�D�O�O�\�����W�K�H���V�W�U�X�F�W�X�U�H���R�I���&�1�1���L�Q�F�O�X�G�H�V��
two layers one is the feature extraction layer, the input of every 
�Q�H�X�U�R�Q���L�V���F�R�Q�Q�H�F�W�H�G���W�R���W�K�H���O�R�F�D�O���U�H�F�H�S�W�L�Y�H���¿�H�O�G�V���R�I���W�K�H���S�U�H�Y�L�R�X�V��
layer and extracts the local feature.[8] 

IV.  DISCUSSION

�9�D�U�L�R�X�V���H�[�S�O�R�U�H�V���L�Q���W�K�H���G�H�S�U�H�V�V�L�R�Q���G�L�V�F�R�Y�H�U�\���L�Q�F�O�X�G�H���W�K�H���L�Q�Y�H�V��
tigation of the dataset to anticipate the strange conduct and a 
�V�H�O�I���G�H�V�W�U�X�F�W�L�Y�H���P�X�V�L�Q�J���D�P�R�Q�J���S�H�R�S�O�H�����7�K�H�V�H���V�W�U�D�W�H�J�L�H�V���L�Q�W�H�Q�G�H�G��
is to utilize sound information which is the aftereffect of humans 
and a virtual questioner, and this sound information is utilized to 
anticipate the nature and outlook of the people. The forecast 
of the dataset should be exact while foreseeing the individual 
is discouraged or not. The expectation of the dataset should be 
exact while anticipating the individual is discouraged or not. The 
highlights in our discourse comprise some valuable data for 
the conclusion of sadness. To choose the highlights, physically 
planning and space information is still vital, because of which 
�W�K�H���F�\�F�O�H�� �E�H�F�R�P�H�V�� �G�H�Y�R�X�U�L�Q�J�� �D�Q�G�� �H�P�R�W�L�R�Q�D�O�����$�V�� �S�H�U�� �G�L�I�I�H�U�H�Q�W��
investigations, profoundly learned highlights dependent on 
neural organizations have exhibited elite rate over hand created 
highlights in different zones. So to beat the troubles in manual 
�S�O�D�Q�Q�L�Q�J�� �D�Q�G�� �S�U�H�S�D�U�L�Q�J���� �D�� �P�L�[�� �R�I�� �K�D�Q�G���F�U�H�D�W�H�G�� �D�Q�G�� �S�U�R�I�R�X�Q�G��
learned highlights has been proposed which can adequately quan��
tify the seriousness of sadness from discourse. In the proposed 
strategy, Deep Convolutional Neural Network (DCNN) has been 
made to take in profound took in highlights from spectrograms 
and crude discourse waveforms.[15],[17]
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Fig. 5: DCNN handicraft architecture Fig. 6: Convolutional layers in CNN

Fig. 7:���&�1�1���/�D�\�H�U���$�U�F�K�L�W�H�F�W�X�U�H

V.  CONCLUSIONS AND FUTURE WORK
�$���V�X�P���R�I�����������H�[�D�P�L�Q�D�W�L�R�Q�V���Z�D�V���H�Y�D�O�X�D�W�H�G���W�K�D�W���P�H�D�V�X�U�H���D�F�R�X�V�W�L�F��
highlights from discourse to separate mental from sound people 
�W�K�U�R�X�J�K���S�U�H�V�F�L�H�Q�W���$�,���P�H�W�K�R�G�V�����:�H���J�D�Y�H���D���E�O�H�Q�G���R�I���S�U�R�W�H�F�W�L�R�Q����
select speech eliciting errands, and improve speculation and 
�U�H�S�U�R�G�X�F�L�E�L�O�L�W�\�� �R�I���$�,�� �P�H�W�K�R�G�V���� �&�H�U�W�D�L�Q�� �L�V�V�X�H�V�� �K�D�Y�H�� �E�H�H�Q�� �O�H�V�V��
concentrated, for example, eat and tension problems. �:�L�W�K���W�K�H��
�K�H�O�S�� �R�I�� �R�S�H�Q�� �D�F�F�H�V�V�� �U�H�V�H�D�U�F�K�� �G�D�W�D�V�H�W�V�� �J�L�Y�H�Q�� �E�\���$�9�(�� �U�L�Y�D�O�U�L�H�V��
������������ �Z�H�� �F�D�Q�� �U�H�V�R�O�Y�H�� �P�D�Q�\�� �L�V�V�X�H�V�� �V�X�F�K�� �D�V�� �0�'�'���� �3�7�6�'���� �D�Q�G��
�E�L�S�R�O�D�U���L�V�V�X�H�V�����7�K�H���'�$�,���&���G�D�W�D�V�H�W���V�S�H�F�L�¿�F�D�O�O�\���S�U�R�Y�L�G�H�V���D���W�\�S�L�F�D�O��

Fig. 8: MSE v/s iteration

structure to research developments. �F�U�L�W�L�F�D�O���D�Q�G���Q�R�Q���V�L�J�Q�L�¿�F�D�Q�W��
acoustic highlights across messes just like those that associ��
�D�W�H�� �Z�L�W�K�� �D�� �J�L�Y�H�Q�� �S�U�R�E�O�H�P�� �V�H�U�L�R�X�V�Q�H�V�V���� �:�H�� �H�[�D�P�L�Q�H�G�� �U�X�O�H�V�� �R�Q��
the best way to obtain information, forestall puzzles, defend �$��
�K�H�O�G���R�X�W�� �W�H�V�W�� �S�U�R�Y�L�G�H�V�� �H�T�X�L�Y�D�O�H�Q�W�� �L�Q�I�R�U�P�D�W�L�R�Q�� �D�Q�G�� �D�V�V�H�V�V�P�H�Q�W��
�P�H�D�V�X�U�H�P�H�Q�W�V�����P�H�D�V�X�U�H�V���H�[�H�F�X�W�L�R�Q���Z�K�L�F�K���L�Q�F�U�H�D�V�H�V���R�Y�H�U�¿�W�W�L�Q�J��
���W�K�R�X�J�K���W�K�H�U�H���D�U�H���I�H�Z���H�[�F�H�O�O�H�Q�W���Z�D�\�V���W�R���U�H�G�X�F�H���R�Y�H�U�¿�W�W�L�Q�J�������$�O�V�R����
�L�W���D�O�O�R�Z�V���¿�Q�L�V�K�L�Q�J���I�X�W�X�U�H���H�[�H�F�X�W�L�R�Q���Z�L�W�K���D�Q���H�T�X�L�Y�D�O�H�Q�W���G�D�W�D�V�H�W����
In this way, we support making open data sets, if conceivable 
through rivalries, as it was demonstrated to be exceptionally 
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�S�U�R�¿�W�D�E�O�H�����:�K�L�O�H���S�U�R�¿�W�D�E�L�O�L�W�\���L�V���V�R�O�L�G�����U�H�S�U�R�G�X�F�L�E�L�O�L�W�\���L�V���F�U�L�W�L�F�D�O����
since the investigations in this survey fabricate computational 
models, information and code can without much of a stretch be 
�V�K�D�U�H�G�S�U�H�I�H�U�D�E�O�\���W�K�U�R�X�J�K���F�R�P�S�D�U�W�P�H�Q�W�V���W�R���W�H�V�W���F�O�D�L�P�V���D�Q�G���P�D�N�H��
�S�U�R�J�U�H�V�V�L�Y�H���D�G�Y�D�Q�F�H�P�H�Q�W�V���D�V���D���O�R�F�D�O���D�U�H�D���>�����@�������>�����@

�%�H�V�L�G�H�V�����P�R�U�H���H�[�D�P�L�Q�D�W�L�R�Q�V���X�W�L�O�L�]�L�Q�J���Q�X�P�H�U�R�X�V���G�D�W�D�V�H�W�V���S�U�H�U�H�J��
istering theories could improve speculation and resolve.clashing 
�G�L�V�F�R�Y�H�U�L�H�V���F�R�Q�F�H�U�Q�L�Q�J���W�K�H���K�X�J�H���D�Q�G���V�L�J�Q�L�¿�F�D�Q�W���D�F�R�X�V�W�L�F���I�H�D�W�X�U�H�V��
�L�Q���H�D�F�K���G�L�V�R�U�G�H�U�����$�O�O���W�K�L�Q�J�V���F�R�Q�V�L�G�H�U�H�G�����F�R�Q�V�W�U�X�F�W�L�Q�J���$�,���P�R�G�H�O�V��
on discourse appears to be a right pathway toward improving 
mental health evaluations and medicines following preventive 
and customized medication.[22]
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�'�H�Q�V�L�W�\���%�D�V�H�G���6�P�D�U�W���7�U�D�I�¿�F���/�L�J�K�W���6�\�V�W�H�P

I.  Introduction
In the present day world, with growing technologies and detri��
�P�H�Q�W�D�O���G�H�Y�H�O�R�S�P�H�Q�W���L�Q���W�K�H���P�H�W�U�R�S�R�O�L�W�D�Q���F�L�W�L�H�V�����W�U�D�I�¿�F���D�G�P�L�Q�L�V�W�U�D��
�W�L�R�Q���K�D�V���E�H�F�R�P�H���R�Q�H���R�I���W�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W���¿�H�O�G�V���W�R���K�D�Q�G�O�H���D�Q�G��
�S�U�R�Y�L�G�H���D���E�H�W�W�H�U���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���W�R���W�K�H���W�U�D�I�¿�F���V�\�V�W�H�P�����7�K�H���P�D�L�Q���U�R�O�H��
�R�I�� �D�� �W�U�D�I�¿�F�� �D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�� �L�V�� �W�R�� �F�R�Q�V�W�D�Q�W�O�\�� �H�Q�K�D�Q�F�H�� �W�K�H�� �W�U�D�I�¿�F��
�F�R�Q�W�U�R�O���V�\�V�W�H�P���D�Q�G���H�I�I�H�F�W�L�Y�H�O�\���U�H�J�X�O�D�W�H���W�K�H���V�D�P�H�����:�L�W�K���W�K�H���Q�X�P�E�H�U��
of vehicle users constantly increasing, the facility provided by 
�W�K�H���F�X�U�U�H�Q�W���V�\�V�W�H�P���L�V���O�L�P�L�W�H�G���D�Q�G���L�Q�H�I�¿�F�L�H�Q�W���Z�L�W�K���U�H�V�S�H�F�W���W�R���W�K�H��
�H�Q�H�U�J�\���D�Q�G���W�L�P�H���F�R�Q�V�X�P�H�G�>���@�����$���V�X�U�Y�H�\���V�K�R�Z�V���W�K�D�W���D�Q���D�Y�H�U�D�J�H��
individual evote about four to six months of his/her entire life 
just waiting for the green light to be turned ON at a signal. It is 
�D�O�V�R���K�D�V���E�H�H�Q���L�G�H�Q�W�L�¿�H�G���W�K�D�W���W�K�L�V���G�H�¿�F�L�H�Q�W���I�D�F�L�O�L�W�\���D�Q�G���L�U�U�D�W�L�R�Q�D�O��
�G�L�V�W�U�L�E�X�W�L�R�Q�� �R�I�� �V�L�J�Q�D�O�� �F�R�Q�W�U�R�O�� �L�V���O�H�D�G�L�Q�J�� �W�R�� �V�X�F�K�� �W�U�D�I�¿�F�� �L�V�V�X�H�V����
�7�K�H�V�H�� �L�Q�H�I�¿�F�L�H�Q�W�� �W�U�D�I�¿�F�� �F�R�Q�W�U�R�O�� �V�\�V�W�H�P�� �L�V�� �D�O�V�R�� �F�R�Q�W�U�L�E�X�W�L�Q�J�� �W�R��
�Y�D�U�L�R�X�V���W�U�D�I�¿�F���U�X�O�H�V���Y�L�R�O�D�W�L�R�Q���Z�K�H�U�H�L�Q���W�K�H���S�H�R�S�O�H���G�R�Q�¶�W���F�D�U�U�\���S�D��
tience to wait for that interval of the signal at which the density 
of vehicle is lower than the other existing densities. To avoid the 
�F�R�Q�G�L�W�L�R�Q�V���R�I���H�[�W�U�H�P�H���W�U�D�I�¿�F���M�D�P�V���L�V���K�L�J�K�O�\���L�P�S�R�U�W�D�Q�W���L�Q���W�K�H���F�X�U��
rent direction. Hence in this prospective of �W�U�D�I�¿�F���F�R�Q�W�U�R�O���V�\�V�W�H�P����

we focus on the vehicle density rather than just giving control 
�W�R���W�K�H���V�L�J�Q�D�O�V���R�Q���D���¿�[�H�G���W�L�P�H���E�D�V�L�V�����7�K�L�V���S�U�R�S�R�V�H�G���L�Q���E�D�V�H�G���R�Q��
vehicle detection by camera, analysation and computation of the 
�V�F�H�Q�D�U�L�R�V���E�\���W�K�H���$�U�G�X�L�Q�R���8�1�2���D�Q�G���W�K�H�Q���W�K�H���W�L�P�H���S�H�U�L�R�G�����L�V���V�H�W��
according to the density of vehicle in the code to the LED’s. On 
a whole, this system calculates the presence of the vehicle in that 
given lane and suitably gives control to the signals by setting the 
time interval according to density[2].

II.  Demerits of  tHe current system:
	 ������	�7�K�H�� �S�U�H�V�H�Q�F�H�� �R�I�� �D�� �¿�[�H�G�� �W�L�P�H�� �S�H�U�L�R�G�� �R�I�� �W�U�D�I�¿�F�� �V�L�J�Q�D�O��

operation regardless of the lack of comparison between 
the vehicle densities in the different parts of the road at a 
junction.

	 2.	 Even if the road is empty or has a low density of vehicles 
�L�W���V�W�L�O�O���U�H�F�H�L�Y�H�V���D���¿�[�H�G���W�L�P�H���S�H�U�L�R�G���R�I���J�U�H�H�Q���V�L�J�Q�D�O���Z�K�L�F�K��
is of no use.

	 ����	�7�K�L�V���F�D�Q���O�H�D�G���W�R���D���O�D�U�J�H���O�H�Y�H�O���R�I���W�U�D�I�¿�F���M�D�P���V�L�Q�F�H���W�K�H�U�H���L�V��
�Q�R���X�Q�L�I�R�U�P���À�R�Z���R�I���Y�H�K�L�F�O�H�V���I�U�R�P���D�O�O���V�L�G�H�V���D�W���W�K�H���M�X�Q�F�W�L�R�Q��

�:�H���D�U�H���D�O�O���I�D�P�L�O�L�D�U���W�K�D�W���7�U�D�I�¿�F���0�D�Q�D�J�H�P�H�Q�W���L�V���R�Q�H���R�I�� �W�K�H���P�D�M�R�U���F�R�Q�F�H�U�Q�V���L�Q���P�H�W�U�R�S�R�O�L�W�D�Q���F�L�W�L�H�V���� �7�K�H���S�R�R�U���P�D�Q�D�J�H�P�H�Q�W���R�I��
�W�U�D�I�¿�F���V�\�V�W�H�P�V���O�H�D�G�V���W�R���W�U�D�I�¿�F���M�D�P�V�����Z�K�L�F�K���L�P�S�D�F�W�V���X�V���D�O�P�R�V�W���G�D�L�O�\�����8�V�H���R�I���W�H�F�K�Q�R�O�R�J�\���D�Q�G���U�H�D�O���W�L�P�H���D�Q�D�O�\�V�L�V���F�D�Q���D�F�W�X�D�O�O�\���O�H�D�G��
�W�R���D���V�P�R�R�W�K���W�U�D�I�¿�F���V�\�V�W�H�P�����7�K�H���F�R�P�P�R�Q���U�H�D�V�R�Q���I�R�U���F�R�Q�J�H�V�W�L�R�Q���L�V���G�X�H���W�R���S�R�R�U���W�U�D�I�¿�F���S�U�L�R�U�L�W�L�]�D�W�L�R�Q�����:�H���K�D�Y�H���W�U�L�H�G���W�R���D�G�G�U�H�V�V���W�K�H��
�S�U�R�E�O�H�P���Z�L�W�K���W�K�H���K�H�O�S���R�I���R�X�U���S�U�R�M�H�F�W���Z�K�H�U�H�L�Q���W�K�H���I�R�F�X�V���L�V���W�R���P�L�Q�L�P�L�]�H���W�K�H���W�U�D�I�¿�F���F�R�Q�J�H�V�W�L�R�Q�>�����@�����7�K�L�V���V�\�V�W�H�P���L�Q�Y�R�O�Y�H�V���D���G�H�Q�V�L�W�\��
�E�D�V�H�G���W�U�D�I�¿�F���F�R�Q�W�U�R�O���V�\�V�W�H�P���Z�K�L�F�K���X�V�H�V���$�U�G�X�L�Q�R���8�1�2�����F�D�P�H�U�D���D�Q�G���/�(�'�¶�V���I�R�U���W�K�H���O�L�Y�H���V�L�J�Q�D�O���W�L�P�H���F�R�Q�W�U�R�O�O�L�Q�J���D�Q�G���Y�H�K�L�F�O�H���G�H�Q�V�L�W�\��
control at the junction. 
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	 4.	 Human irritability will increase and this will lead to the 
�P�D�L�Q���U�H�D�V�R�Q�V���I�R�U���V�R�P�H���W�U�D�I�¿�F���Y�L�R�O�D�W�L�R�Q�V���V�X�F�K���D�V���M�X�P�S�L�Q�J��
�V�L�J�Q�D�O�V�����R�Y�H�U���V�S�H�H�G�L�Q�J�����H�W�F�>�����@��

III.   Proposed traffic controL system
The main aim of the proposed system is to constantly monitor 
the vehicle density present in all parts of the road at the junction. 
�7�K�H���E�D�V�L�F���À�R�Z���R�I���R�S�H�U�D�W�L�R�Q���L�V���D�V���I�R�O�O�R�Z�V�����F�R�O�O�H�F�W�L�R�Q���R�I���Y�H�K�L�F�O�H��
�G�H�Q�V�L�W�\�� �G�D�W�D�� �I�U�R�P�� �W�K�H�� �U�R�D�G�V���� �Q�H�[�W�� �L�V�� �W�R�� �V�H�Q�G�� �W�K�H�� �V�D�P�H�� �G�D�W�D�� �W�R��
the device which analyzes the same and arrives at a particular 
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�� �R�X�W�S�X�W�� �S�D�W�W�H�U�Q���� �W�K�H�Q�� �W�K�H�� �H�[�H�F�X�W�L�R�Q�� �R�I�� �W�K�H�� �R�X�W�S�X�W��
�S�D�W�W�H�U�Q���Z�K�L�F�K���L�V���U�H�À�H�F�W�H�G���L�Q���W�K�H���V�L�J�Q�D�O���S�D�W�W�H�U�Q�����,�Q���W�K�L�V���P�R�G�H�O�����W�K�H��
high focal length cameras are used to detect the presence of any 
�Y�H�K�L�F�O�H���L�Q���W�K�D�W���S�D�U�W���R�I���W�K�H���U�R�D�G�����:�K�H�Q���L�W���G�H�W�H�F�W�V���L�W���S�U�R�G�X�F�H�V���D�Q��
�R�X�W�S�X�W���W�R���$�U�G�X�L�Q�R���8�1�2���Z�K�L�F�K���L�V���W�K�H���K�H�D�U�W���R�I���W�K�H���S�U�R�M�H�F�W�����7�K�H�Q��
�$�U�G�X�L�Q�R���D�Q�D�O�\�V�H�V���W�K�H���Q�X�P�E�H�U���R�I���V�X�F�K���W�U�L�J�J�H�U�H�G���R�X�W�S�X�W�V���I�U�R�P���W�K�H��
set of camera placed in the different roads at the junction and 
correspondingly triggers the different LED lights in the signals in 
order to commend the vehicle  movement, and if some emergency 
�Y�H�K�L�F�O�H���O�L�N�H���D�P�E�X�O�D�Q�F�H���¿�U�H���Y�D�Q���H�W�F�����L�V���F�R�P�H���R�Q���D�Q�\���V�L�G�H���R�I���W�K�H��
road then the camera will detect it as an emergency vehicle and 
�S�X�W���D�O�O���W�K�H���V�L�G�H���R�I���U�R�D�G�V���V�L�J�Q�D�O���W�R���U�H�G�>���@��

IV.   ReLated works
�%�H�O�R�Z���D�U�H���V�R�P�H���R�I���W�K�H���S�U�R�P�L�Q�H�Q�W���U�H�V�H�D�U�F�K�H�V���D�Q�G���V�R�O�X�W�L�R�Q�V���S�U�R��
�S�R�V�H�G���I�R�U���W�K�L�V���S�U�R�E�O�H�P���R�I���W�U�D�I�¿�F���F�R�Q�J�H�V�W�L�R�Q��

 Based on microcontroller
	 1.	 Saiba P A et al proposed a �G�H�Q�V�L�W�\���E�D�V�H�G���W�U�D�I�¿�F���F�R�Q�W�U�R�O��

system using PIC microcontroller �Z�K�H�U�H���W�K�U�H�H���,�5���V�H�Q�V�R�U�V��
are employed in each road for the detection of the presence 
�R�I�� �W�K�H�� �Y�H�K�L�F�O�H�� �D�Q�G�� �W�K�H�� �G�H�Q�V�L�W�\�� �L�V�� �L�G�H�Q�W�L�¿�H�G�� �L�Q�� �G�L�I�I�H�U�H�Q�W��
�O�H�Y�H�O�V���V�X�F�K���D�V���O�R�Z���� �P�H�G�L�X�P���D�Q�G���K�L�J�K�����%�D�V�H�G���R�Q���W�K�H���G�H�Q�V�L�W�\��
listed the time period of the green light is decided by the 
microcontroller.

	 2.	 Pramod Sharma et al suggested a density based 
�L�Q�W�H�O�O�L�J�H�Q�W���W�U�D�I�¿�F���F�R�Q�W�U�R�O���V�\�V�W�H�P���X�V�L�Q�J���,�5���V�H�Q�V�R�U�V��using 
�W�K�H���$�7�0�(�/�������&�������0�L�F�U�R�F�R�Q�W�U�R�O�O�H�U���Z�K�H�U�H���,�5���V�H�Q�V�R�U�V���D�U�H��
used for the vehicle  count  and the control of the signals 
are taken over by the microcontroller

	 ����	Sakshi Pandey et al suggested a �G�H�Q�V�L�W�\�� �E�D�V�H�G���W�U�D�I�¿�F��
control system �X�V�L�Q�J���$�7�P�H�J�D�����P�L�F�U�R�F�R�Q�W�U�R�O�O�H�U���Z�K�H�U�H���,�5��
sensors are used to identify the level of vehicle density 
present in each road at a junction and in case of emergency 
�Y�H�K�L�F�O�H�V���� �W�K�H�L�U�� �D�S�S�U�R�D�F�K�� �Z�D�V�� �L�G�H�Q�W�L�¿�H�G�� �E�\�� �S�U�R�Y�L�G�L�Q�J�� �D��
�X�Q�L�T�X�H���5�)�,�'���F�D�U�G���I�R�U���W�K�H���V�D�P�H��

���%�D�V�H�G���R�Q���W�K�H���S�U�L�Q�F�L�S�O�H���R�I���L�P�D�J�H���S�U�R�F�H�V�V�L�Q�J�������3�U�D�N�D�V�K��
����������������
	 1.	 K.Vidhya	 et al suggested a �G�H�Q�V�L�W�\���E�D�V�H�G���W�U�D�I�¿�F���F�R�Q�W�U�R�O��

system �X�V�L�Q�J�� �5�D�V�S�E�H�U�U�\�� �S�L�� �D�Q�G�� �� �W�K�H�� �F�R�Q�F�H�S�W�� �R�I�� �L�P�D�J�H��
processing. Under this, they evaluate the ways to obtain 
�W�K�H���Y�H�K�L�F�O�H���G�H�Q�V�L�W�\���E�\���¿�J�X�U�L�Q�J���R�X�W���W�K�H���U�H�D�O���W�L�P�H���L�P�D�J�H�V���R�I��
the vehicle densities and  further processing it into a series 
of grayscale, threshold, canny, erode and contour images .

 Based on IoT and its combined results

	 1.	 K.Lalitha et al suggested a density	 based	
�W�U�D�I�¿�F���P�D�Q�D�J�H�P�H�Q�W���X�V�L�Q�J���,�R�7. It involves the 
�X�V�H���R�I�����$�U�G�X�L�Q�R���P�H�J�D�����,�5���V�H�Q�V�R�U�V���D�Q�G���D�Q���H�W�K�H�U�Q�H�W��
�V�K�L�H�O�G�����7�K�H�� �,�5�� �V�H�Q�V�R�U�� �L�G�H�Q�W�L�¿�H�V�� �W�K�H�� �Q�X�P�E�H�U�� �R�I��
vehicles present and sends the information to 
�$�U�G�X�L�Q�R�� �Z�K�L�F�K�� �W�K�H�Q�� �D�S�S�U�R�S�U�L�D�W�H�O�\�� �S�U�R�Y�L�G�H�V��
control to the signals via ethernet shield .

	 2.	 Ashok. P.V et al suggested an IoT �E�D�V�H�G���W�U�D�I�¿�F���V�L�J�Q�D�O�L�Q�J��
system �X�V�L�Q�J���D���F�R�P�E�L�Q�D�W�L�R�Q���R�I���X�O�W�U�D�V�R�Q�L�F���V�H�Q�V�R�U�V�����$�U�G�X�L�Q�R��
�D�Q�G�� �5�D�V�S�E�H�U�U�\�� �3�L������ �7�K�H�� �V�H�Q�V�R�U�V�� �D�U�H�� �L�Q�W�H�U�I�D�F�H�G�� �Z�L�W�K��
�$�U�G�X�L�Q�R�� �Z�K�L�F�K�� �V�H�Q�G�V�� �� �W�K�H�� �G�D�W�D�� �Z�L�U�H�O�H�V�V�O�\�� �W�R�� �5�D�V�S�E�H�U�U�\��
which analyses the same and suitably controls the signals.

	 3.	 Elizabeth Basil et al suggested an IoT �E�D�V�H�G�� �W�U�D�I�¿�F��
light control system using  Raspberry  Pi. This involves 
�W�K�H�� �P�L�[�H�G�� �R�S�H�U�D�W�L�R�Q�� �R�I�� �$�U�G�X�L�Q�R�� �8�1�2���� �5�D�V�S�E�H�U�U�\�� �3�L����
�:�L�)�L�� �P�R�G�X�O�H�� �D�Q�G�� �F�D�P�H�U�D�� �I�R�U�� �L�P�D�J�H�� �F�D�S�W�X�U�L�Q�J���� �7�K�H��
�V�R�I�W�Z�D�U�H�� �D�S�S�O�L�F�D�W�L�R�Q�� �L�V�� �F�D�U�U�L�H�G�� �R�X�W�� �X�V�L�Q�J���$�U�G�X�L�Q�R�� �,�'�(��
�D�Q�G�� �0�$�7�/�$�%���Z�L�W�K�� �6�L�P�X�O�L�Q�N�� �V�X�S�S�R�U�W������ �7�K�L�V�� �R�S�H�U�D�W�L�R�Q��
�L�Q�Y�R�O�Y�H�V�� �W�K�H�� �F�R�Q�W�L�Q�X�R�X�V�� �U�H�F�R�U�G�L�Q�J�� �R�I�� �W�K�H�� �W�U�D�I�¿�F�� �G�H�Q�V�L�W�\��
and reading the corresponding frames. Then the grayscale 
image conversion is attained followed by binarization, 
blob analysis, labeling to obtain the vehicle count using 
�V�L�P�X�O�L�Q�N�����%�D�V�H�G���R�Q���W�K�H���F�R�X�Q�W���R�E�W�D�L�Q�H�G�����W�K�H���W�U�D�I�¿�F���V�L�J�Q�D�O�V��
are suitably controlled .

V.  Proposed system

1. Image Acquisition

�7�K�H��fi�U�V�W���V�W�H�S���L�Q���W�K�H���V�\�V�W�H�P���L�V���L�P�D�J�H���D�F�T�X�L�V�L�W�L�R�Q���L�Q���W�K�L�V���S�U�R�F�H�V�V��
the live image or video is captured by the camera which is setup 
on the pole. The camera will capture the video or photo lane wise 
,after capturing the video of one line the camera will move to 
�D�Q�R�W�K�H�U���O�D�Q�H���D�I�W�H�U���D��fi�[�H�G���W�L�P�H���S�H�U�L�R�G�>���@��

2. Image cropping

In this process the required frame of the video is pull out the main 
focus in image cropping is on the area where the vehicle are 
present,the surrounding noise and unwanted data like trees electric 
�S�R�O�H�V���H�W�F�����D�U�H���U�H�P�R�Y�H�G���I�U�R�P���W�K�H���Y�L�G�H�R�����,�W���K�H�O�S�V���W�R���R�E�W�D�L�Q���5�2�,���I�R�U��
�W�K�H���V�\�V�W�H�P���Z�K�L�F�K���F�D�Q���D�O�V�R���K�H�O�S�V���W�R���L�P�S�U�R�Y�H���W�K�H���H���F�L�H�Q�F�\���R�I���W�K�H��
system[8].

3. RGB to grayscale transformation

�5�*�%���,�P�D�J�H�V���K�D�Y�H���D���O�D�U�J�H���D�P�R�X�Q�W���R�I���G�D�W�D���E�H�F�D�X�V�H���R�I���W�K�D�W���L�W���W�D�N�H�V��
so much time to process the images or videos, to minimize this 
�S�U�R�F�H�V�V�L�Q�J���W�L�P�H���W�K�H���5�*�%���L�P�D�J�H���L�V���W�U�D�Q�V�I�R�U�P�H�G���W�R���J�U�D�\���V�F�D�O�H���D�Q�G��
passed to the next step. The equation for rgb to grayscale conver��
sion is given below:

�*�U�D�\��� �������������
�5�������������������
�*�������������������
�%�����>���@��
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4. Threshold
Thresholding is used for analyzing the pixel numbers of images 
which are done by the help of grayscale images, those images 
�Z�K�L�F�K���K�D�Y�H���S�L�[�H�O���Q�X�P�E�H�U�V���U�D�Q�J�L�Q�J���I�U�R�P�����±�����������:�K�H�Q���Z�H���F�O�D�V�V�L�I�\��
�W�K�H���L�P�D�J�H�V���Z�H���V�H�W���D���W�K�U�H�V�K�R�O�G���Y�D�O�X�H���I�R�U���W�K�H���V�S�H�F�Lfi�F���F�R�O�R�X�U���R�I���W�K�H��
cars.if the value of threshold will cross the value then the system 
will detect it as an ambulance of white colour[5].

5. Calculate trafc density
�,�Q���W�K�L�V���Z�H��fi�Q�G���W�K�H���G�H�Q�V�L�W�\���R�I���W�K�H���Y�H�K�L�F�O�H�V���S�U�H�V�H�Q�W���D�W���W�K�H���G�L�I�I�H�U�H�Q�W��
roads of the junction with the help of a camera set up at the pole.
The camera will detect the number of vehicles and dive the data 
to the further processing [1].

�$�I�W�H�U���F�D�S�W�X�U�L�Q�J���W�K�H���Y�L�G�H�R���W�K�H���Y�L�G�H�R���L�V���S�U�R�Y�L�G�H�G���W�R���W�K�H���V�\�V�W�H�P���W�R��
extract the frame from it, the unwanted data like tress human etc 
are eliminated from the video and only useful data is goes for rgb to 
grayscale conversion after this the object will be detected and den��
sity of vehicle is measure ,and then the timer for the green light 
is set according to the density of the vehicle on a particular lane[4].

[Fig. 1]

 Design:

 Arduino code:

The main required parts for this system are hardware model in��
terfacing and software module . Hardware Module: Hardware 
�P�R�G�X�O�H���F�R�Q�V�L�V�W�V���R�I���D�Q���D�U�G�X�L�Q�R���E�R�D�U�G���W�R���F�R�Q�W�U�R�O���W�K�H���W�U�D�I�¿�F���O�L�J�K�W�V��
�I�U�R�P���U�H�G���W�R���J�U�H�H�Q���D�F�F�R�U�G�L�Q�J���W�R���W�K�H���G�H�Q�V�L�W�\���R�I���W�K�H���W�U�D�I�¿�F���D���8�6�%��

connected web camera to capture the video ,a LCD display used 
to display the remaining time period of light.

Software Module: �,�Q�� �V�R�I�W�Z�D�U�H�� �P�R�G�X�O�H�� �0�$�7�/�$�%�� �Y�H�U�V�L�R�Q��
�5���������D���L�V���X�V�H�G���I�R�U���L�P�D�J�H���S�U�R�F�H�V�V�L�Q�J���W�D�V�N���L�W���F�R�P�S�U�L�V�H�V���V�S�H�F�L�D�O��
�L�]�H�G�� �P�R�G�X�O�H�V�� �W�K�D�W�� �S�H�U�I�R�U�P�� �V�S�H�F�L�¿�F�� �W�D�V�N�V���0�D�W�O�D�E�� �L�V�� �X�V�L�Q�J�� �W�K�H��
references and captured image.

Interfacing :The web came is connected to the system through 
�D�� �8�6�%�� �F�D�E�O�H�� �D�Q�G�� �D�U�G�X�L�Q�R�� �L�V�� �L�Q�W�H�U�I�D�F�H�G�� �W�R�� �0�D�U�O�D�E�� �X�V�L�Q�J�� �V�H�U�L�D�O��
communication[7].

line l Ie ‹Liq id£rystat, L›

Liq idC ystal �W�U�G���$�-���$�����$�-���$�����$�W���$������

//trd(rs, �H�D�����G�������G�-�����G������d7) ��

�H�-�H�¿�U�H���O�H�G�W�����������J�U�H�H

���G�H�¿�Q�H��led2 7

���G�H�¿�Q�H���O�H�-�-��8 // �J���H�H�Q�����G�H�¿���H���O�H�-������

4âelioe leé6 11

���¿�H�¿�Q�H���O�H�¿�����������������$�F�W�L�Y�H

�6�W�U�L�Q�J�� �L�U�S�X�W�V�W�U�L�U�J�� ��	
��	
// �D���6�W�U�L�Q�J���W�����-���O�G�� �L�U�½��

�W�R�R�O���V�W���L�Q�J�&���7�†�O�H�W�H���������I�D�O�V�H��������//  waethe   tae string is ro

void setup( ) (

// initialize seria!:

Serial. �E�H�J�L����������������

// �U�H�V�H�U�Y�H�����������E�\�W�H�V���I���U���W�K�H���L�U�S�Y�W�V�W���L�U�J��

�W�U�-�����E�H�J�L�Q���W������2) �������L�Q�L�W�L�D���O�L�]�L��rg LED

�W�U�G�����V�H�W�&�X���V�R�U����������������

trd. p �L���W���³�V�W�D�U�W���W�U�D�I�¿�F�´����

�W�…�������6�3�W�/���-�
�6���U���H����t) �����W�U�G�����S�� �L���W���³�U���R�V���W�U�R�O���³���������-�H�O�D�W���W�H�H�H����

t‹d. r Year( ) ��
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�%�R�R�O�H�D�Q���D�S�G�D�W�H�'�L�V�S�W�D�\�������W�U�X�H��

�6�W�U�L�Q�J���V�W�L�O�H�������µ��

�L�����V�W���L�Q�†�&�R�L�U���H�W�H������

�����W�H�U�L�D�O�����U���L�V�W�O�U���L�U���V�W�W�W���L�U�W����

Use �L�I���L�U�U�V�W�I�W�U�L�Q�¢���L�U�G�H�[���I���³�I�,�'�(�-�´�����������������W

�V�L�G�H��� ���������V�U�G�D�W�H�'�L�V�U�O�D�\�������W�U�H�H��

�V�U�G�D�W�H�'�L�V�U�O�D�\����� ���W�U�H�H��

�O�[���x���X���W�L�W�U�H���X�-�H�[���I�³�*�O�@�³������� ���������D
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Results:

The results of the proposed model can be analysed in three 
different scenarios.

Fig. 1:���9�H�K�L�F�O�H���G�H�Q�V�L�W�\���S�U�H�V�H�Q�W���L�Q���D�O�O���W�K�H��roads

	 ����	�:�K�H�Q���W�K�H�U�H���L�V���Y�H�K�L�F�O�H���G�H�Q�V�L�W�\���S�U�H�V�H�Q�W���L�Q���D�O�O���W�K�H���I�R�X�U���U�R�D�G�V��
of the junction, then the signal functionalises normally, 
similar to the existing system.

	 ����	 �:�K�H�Q�� �W�K�H�U�H�� �L�V�� �D�Q�� �D�E�V�H�Q�F�H�� �R�I�� �Y�H�K�L�F�O�H�� �G�H�Q�V�L�W�\�� �L�Q�� �R�Q�H�� �R�U��
more roads but present in atleast one road, then the signal 
for green light skips that particular road with no vehicle 
density and moves forward with the ones with density 
present.
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Fig. 2

Fig. 3

	 ����	�:�K�H�Q���W�K�H�U�H���L�V���D�Q���H�P�H�U�J�H�Q�F�\�� �Y�H�K�L�F�O�H���R�Q���D�Q�\�� �U�R�D�G���D�W���W�K�H��
�M�X�Q�F�W�L�R�Q�� ���� �W�K�H�Q�� �W�K�H�� �W�U�D�I�¿�F�� �O�L�J�K�W�� �R�I�� �D�O�O�� �W�K�H�� �V�L�G�H�� �Z�L�O�O�� �J�R�H�V��
to red,and only an emergency vehicle will be allowed to 
go[9]. in reducing the number of accidents that take place 
�M�X�V�W���E�H�F�D�X�V�H���R�I�� �W�K�L�V���L�P�S�U�R�S�H�U���W�U�D�I�¿�F���F�R�Q�W�U�R�O���V�\�V�W�H�P���D�Q�G��
�S�D�Y�H�V���Z�D�\���W�R���D���E�H�W�W�H�U���W�U�D�I�¿�F���F�R�Q�W�U�R�O���V�\�V�W�H�P��

		  The proposed system aims to save the number of man hours 
wasted at the signals and hence making effective utilization 
of time. Further a lot of work and progress can be made on 
these lines by giving priority to emergency tag vehicles. 
�$�O�V�R���� �D���O�R�W���R�I�� �Z�R�U�N���F�D�Q���E�H���G�R�Q�H���R�Q���W�K�H���F�R�Q�V�X�P�S�W�L�R�Q���R�I��

solar energy for the operation of such systems which can 
�D�O�V�R�� �P�D�N�H�� �W�K�H�P�� �K�L�J�K�O�\�� �H�Q�H�U�J�\�� �H�I�¿�F�L�H�Q�W���*�D�V�� �V�H�Q�V�R�U�V�� �D�U�H��
�X�V�H�G���W�R���F�R�Q�W�U�R�O���W�K�H���W�L�P�L�Q�J���R�I���W�K�H���W�L�P�H�U�V���L�Q���W�K�H���W�U�D�I�¿�F���Q�R�G�H�V����
�8�V�L�Q�J���W�K�H���*�3�5�6���P�D�S���D�V���D�Q���D�G�G�L�W�L�R�Q�D�O���V�W�H�S���I�R�U���S�U�R�J�U�H�V�V���L�Q��
�W�K�L�V���D�U�H�D�����W�K�H���E�H�V�W���U�R�X�W�H���F�D�Q���E�H���¿�J�X�U�H�G���R�X�W���I�R�U���H�P�H�U�J�H�Q�F�\	
as well as police vehicles[11].

Fig. 4: ambulance detection

V. ConcLusion
�7�K�H���S�U�R�S�R�V�H�G���W�U�D�I�¿�F���F�R�Q�W�U�R�O���V�\�V�W�H�P���L�V���W�K�H���Y�H�U�\���E�D�V�L�F���V�W�H�S���W�R�Z�D�U�G�V��
�D�F�K�L�H�Y�L�Q�J���D�X�W�R�P�D�W�L�R�Q���L�Q���W�K�H���¿�H�O�G���R�I���W�U�D�I�¿�F���F�R�Q�W�U�R�O���V�\�V�W�H�P�V�����:�L�W�K��
various advancements taking place in today’s world, people are in 
search of automated systems which not only saves their time but 
also saves lots  of energy in different forms. The saving of fuel 
(petrol, diesel, natural gas), reduction in time of the operation of 
automobile engines, reduction in the emission of harmful gases 
in the atmosphere[12]. Thus this system helps
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�7�K�H�L�U���$�S�S�O�L�F�D�W�L�R�Q�V�����(�(�&�(�$�������G�R�L�������������������H�H�F�H�D����������������������������

�>�����@	�'���� �'���� �3�X�N�D�O�H������ �3�D�O�D�N�� �&�K�D�X�K�D�Q���� �$�G�K�L�N�D�U�L�� �6�L�G�G�K�L�� �6�D�W�L�V�K����
�3�U�H�H�W�L�� �1�D�Z�D�O���� �	�� �1�H�K�D�� �.�X�P�D�U�L�� ���������������� �'�H�Q�V�L�W�\�� �%�D�V�H�G�� �7�U�D�I�F��
�&�R�Q�W�U�R�O�� �6�\�V�W�H�P�� �8�V�L�Q�J�� �9�L�G�H�R�� �3�U�R�F�H�V�V�L�Q�J���� �,�P�S�H�U�L�D�O�� �-�R�X�U�Q�D�O�� �R�I��
�,�Q�W�H�U�G�L�V�F�L�S�O�L�Q�D�U�\�� �5�H�V�H�D�U�F�K�� ���,�-�,�5������ �9�R�O�������� �,�V�V�X�H�������� ���������� �,�6�6�1����
��������������������

�>�����@	�'���� �'���� �3�X�N�D�O�H������ �3�D�O�D�N�� �� �&�K�D�X�K�D�Q���� �$�G�K�L�N�D�U�L�� �6�L�G�G�K�L�� �6�D�W�L�V�K����
�3�U�H�H�W�L�� �1�D�Z�D�O���� �	�� �1�H�K�D�� �.�X�P�D�U�L�� ���������������� �'�H�Q�V�L�W�\�� �%�D�V�H�G�� �7�U�D�I�F��
�&�R�Q�W�U�R�O�� �6�\�V�W�H�P�� �8�V�L�Q�J�� �9�L�G�H�R�� �3�U�R�F�H�V�V�L�Q�J���� �,�P�S�H�U�L�D�O�� �-�R�X�U�Q�D�O�� �R�I��
�,�Q�W�H�U�G�L�V�F�L�S�O�L�Q�D�U�\�� �5�H�V�H�D�U�F�K�� ���,�-�,�5������ �9�R�O�������� �,�V�V�X�H�������� ���������� �,�6�6�1����
��������������������



MIT Transaction: An International Journal of Advance Engineering Science & Technology
Vol 4, Issue 2, August 2021,  pp. 25-30, ©MIT Publications

MIT-Transaction, Series- B 
(Computer Science & Information Technology) 

25

S.I.A.C. – Smart Identity and Access Card

I.  Introduction
�$���V�P�D�U�W���F�D�U�G���Z�L�O�O���E�H���D���V�L�P�S�O�H���S�O�D�V�W�L�F���F�D�U�G���H�P�S�R�Z�H�U�H�G���Z�L�W�K���R�Q�H���R�I��
�W�K�H���F�X�W�W�L�Q�J���H�G�J�H���W�H�F�K�Q�R�O�R�J�L�H�V���R�I���F�X�U�U�H�Q�W���V�F�H�Q�D�U�L�R�����W�K�H���5�)�,�'�����7�K�H��
card will function as a medium to perform several daily routine 
works in the campus area for a student irrespective of them being 
�L�Q���D���F�R�O�O�H�J�H�����X�Q�L�Y�H�U�V�L�W�\���R�U���D���V�F�K�R�R�O�����$���5�)�,�'���R�U���5�D�G�L�R���)�U�H�T�X�H�Q�F�\��
�,�G�H�Q�W�L�¿�F�D�W�L�R�Q���L�V���D���U�D�G�L�R���Z�D�Y�H���I�U�H�T�X�H�Q�F�\���E�D�V�H�G���H�O�H�F�W�U�R�����P�D�J�Q�H�W�L�F��
�F�R�L�O�����,�W���F�K�D�U�J�H�V���D�V���V�R�R�Q���D�V���U�D�G�L�R���Z�D�Y�H�V���D�U�H���L�Q�F�L�G�H�Q�W���R�Q���L�W�����5�)�,�'�V��
charge in two ways. First is a passive way that does not require 
any batteries or constant power supply.

The second is an active way where a constant power source is 
�U�H�T�X�L�U�H�G���I�R�U���W�K�H���5�)�,�'���U�H�D�G�H�U�����,�Q���W�K�L�V���S�U�R�M�H�F�W�����D�V���D���P�D�W�W�H�U���R�I���I�D�F�W����
the card may be in an individual’s pocket, we use the passive 
�P�H�G�L�X�P���D�V���L�W���Z�R�X�O�G���E�H���H�[�W�U�H�P�H�O�\���G�L�I�¿�F�X�O�W���W�R���S�U�R�Y�L�G�H���D���S�R�Z�H�U��
source everywhere.

�:�H���D�U�H���J�R�L�Q�J���W�R���F�U�H�D�W�H���D���V�P�D�U�W���F�D�U�G���Z�K�L�F�K���Z�L�O�O���D�F�W���D�V���D���W�R�R�O���I�R�U��
�D���V�W�X�G�H�Q�W�����F�R�P�L�Q�J���R�X�W���R�I���R�Q�H���R�I���W�K�H���P�R�V�W���X�Q�G�H�U���U�D�W�H�G���W�K�L�Q�J�V���W�K�D�W��

an institute provide to their students— the ID card or the Iden��
�W�L�W�\���&�D�U�G�����:�H���Q�D�P�H�G���L�W���W�K�H���6���,���$���&�����±���6�P�D�U�W���,�G�H�Q�W�L�W�\���D�Q�G���$�F�F�H�V�V��
Card. It will be used by a student to punch in their attendance 
without coming in contact with any kind of attendance sheets, 
thus effectively reducing their touch to the publicly shareable 
thing. Moreover, the books that a student would like to fol��
low from the library will be punched in straight away over the 
student’s special ID, thus effectively removing the usage of a 
�V�F�D�Q�Q�H�U�����N�L�Q�G���R�I���M�R�\�V�W�L�F�N���W�K�D�W���W�K�H���O�L�E�U�D�U�L�D�Q�V���V�K�D�U�H�����R�U���V�R�P�H�Z�K�H�U�H��
removing the register entry that the librarians share. Next, we 
aim to add functionality for the staff as well, where they can 
simply tug in the card of an individual and retrieve all kinds of 
educational history, including the those of attendance, for that 
individual, limited to the institute they are currently present in. 
This effectively removes the usage and maintenance of registers 
thus reducing the contact of touch between the staff members. 

�$�V���D���P�D�W�W�H�U���R�I���I�D�F�W�����D�F�F�R�U�G�L�Q�J���W�R���V�H�Y�H�U�D�O���U�H�V�H�D�U�F�K���V�W�X�G�L�H�V�����W�K�H���Y�L�U�X�V��
can remain infective on surfaces like glass, plastic, and others. 

�5�D�G�L�R���I�U�H�T�X�H�Q�F�\���L�G�H�Q�W�L�¿�F�D�W�L�R�Q�����5�)�,�'�����L�V���D���U�D�S�L�G�O�\���H�P�H�U�J�L�Q�J���W�H�F�K�Q�R�O�R�J�\���Z�K�L�F�K���D�O�O�R�Z�V���S�U�R�G�X�F�W�L�Y�L�W�\���D�Q�G���F�R�Q�Y�H�Q�L�H�Q�F�H�����5�D�G�L�R��
�)�U�H�T�X�H�Q�F�\�� �,�G�H�Q�W�L�¿�F�D�W�L�R�Q�����5�)�,�'���� �L�V���D���Q�H�Z���J�H�Q�H�U�D�W�L�R�Q���R�I���$�X�W�R���,�G�H�Q�W�L�¿�F�D�W�L�R�Q���D�Q�G���'�D�W�D���F�R�O�O�H�F�W�L�R�Q���W�H�F�K�Q�R�O�R�J�\�� �Z�K�L�F�K���K�H�O�S�V���W�R��
�D�X�W�R�P�D�W�H���E�X�V�L�Q�H�V�V���S�U�R�F�H�V�V�H�V���D�Q�G���D�O�O�R�Z�V���L�G�H�Q�W�L�¿�F�D�W�L�R�Q���R�I���O�D�U�J�H���Q�X�P�E�H�U���R�I���W�D�J�J�H�G���R�E�M�H�F�W�V���O�L�N�H���E�R�R�N�V�����X�V�L�Q�J���U�D�G�L�R���Z�D�Y�H�V�����7�K�L�V��
�S�D�S�H�U���S�U�R�S�R�V�H�V���5�)�,�'���%�D�V�H�G���/�L�E�U�D�U�\���0�D�Q�D�J�H�P�H�Q�W���6�\�V�W�H�P���F�R�X�S�O�H�G���Z�L�W�K���$�W�W�H�Q�G�D�Q�F�H���0�D�Q�D�J�H�P�H�Q�W���6�\�V�W�H�P�����0�D�Q�D�J�L�Q�J���U�H�F�R�U�G�V���R�I��
�E�R�R�N�V���D�O�R�Q�J���Z�L�W�K���U�H�F�R�U�G�L�Q�J���D�Q�G���P�R�Q�L�W�R�U�L�Q�J���R�I���F�O�D�V�V���D�W�W�H�Q�G�D�Q�F�H���L�V���D�Q���D�U�H�D���R�I���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q���W�K�D�W���U�H�T�X�L�U�H�V���V�L�J�Q�L�¿�F�D�Q�W���D�P�R�X�Q�W�V��
�R�I���W�L�P�H���D�Q�G���H�I�I�R�U�W���L�Q���D���V�F�K�R�R�O���X�Q�L�Y�H�U�V�L�W�\���H�Q�Y�L�U�R�Q�P�H�Q�W�����5�)�,�'���L�V���D���W�H�F�K�Q�R�O�R�J�\���W�K�D�W���D�O�O�R�Z�V���I�R�U���D���W�D�J���D�I�¿�[�H�G���R�Q���L�G�H�Q�W�L�W�\���F�D�U�G���R�I��
�V�W�X�G�H�Q�W���W�R���F�R�P�P�X�Q�L�F�D�W�H���Z�L�U�H�O�H�V�V�O�\���Z�L�W�K���D���U�H�D�G�H�U���W�K�D�W���Z�R�X�O�G���D�O�O�R�Z���I�D�V�W���W�U�D�Q�V�D�F�W�L�R�Q���À�R�Z���D�Q�G���Z�L�O�O���P�D�N�H���L�W���H�D�V�\���W�R���K�D�Q�G�O�H���W�K�H���L�V�V�X�H��
�D�Q�G���U�H�W�X�U�Q���R�I���E�R�R�N�V���I�U�R�P���W�K�H���O�L�E�U�D�U�\���Z�L�W�K�R�X�W���P�X�F�K���L�Q�W�H�U�Y�H�Q�W�L�R�Q���R�I���P�D�Q�X�D�O���E�R�R�N���N�H�H�S�L�Q�J���Z�K�L�F�K���E�H�Q�H�¿�W�V���E�\���D�G�G�L�Q�J���S�U�R�S�H�U�W�L�H�V���R�I��
�W�U�D�F�H�D�E�L�O�L�W�\���D�Q�G���V�H�F�X�U�L�W�\�����W�K�H���V�\�V�W�H�P���F�D�Q���D�O�V�R���D�X�W�R�P�D�W�L�F�D�O�O�\���F�D�S�W�X�U�H���V�W�X�G�H�Q�W�¶�V���D�W�W�H�Q�G�D�Q�F�H���E�\���À�D�V�K�L�Q�J���W�K�H�L�U���V�W�X�G�H�Q�W���F�D�U�G���D�W���W�K�H��
RFID reader and save time, effort and cost of paper based records.

ABSTRACT

Zubair Iqbal 
�$�V�V�L�V�W�D�Q�W���3�U�R�I�H�V�V�R�U

Department of CS&E
Moradabad Institute of Technology 

Moradabad, U.P., India

Naman Agarwal
Department of CS&E

Moradabad Institute of Technology 
Moradabad, U.P., India

Pushkar Sharma
Department of CS&E

Moradabad Institute of Technology 
Moradabad, U.P., India

Rishi Raj Singh 
�8���*�����6�F�K�R�O�D�U

Department of CS&E
Moradabad Institute of Technology 

Moradabad, U.P., India

Mukul Kumar
Department of CS&E

Moradabad Institute of Technology  
Moradabad, U.P., India



MIT Transaction: An International Journal of Advance Engineering Science & Technology
Vol 4, Issue 2, August 2021,  pp. 25-30, ©MIT Publications

MIT-Transaction, Series- B 
(Computer Science & Information Technology) 

26

Thus, the aim is to avoid touching of these kinds of surfaces by 
the students.

�0�R�U�H�R�Y�H�U���� �L�W�� �Z�D�V�� �U�H�S�R�U�W�H�G���� �W�K�D�W�� �Q�H�D�U�O�\�� ������ �F�D�V�H�� �G�U�R�S�� �Z�R�X�O�G��
have occurred in the world if the surfaces were maintained to 
be clean. This would have dropped the number of deaths the 
world has suffered.

II.  Literature Review
�5�D�G�L�R���I�U�H�T�X�H�Q�F�\���L�G�H�Q�W�L�¿�F�D�W�L�R�Q�����5�)�,�'�����U�H�I�H�U�V���W�R���W�K�H���X�V�H���R�I���U�D�G�L�R��
frequency wave to identify and track the tag implanted into an 
object or a living thing.[1]

�5�)�,�'�� �L�V�� �X�V�H�G�� �W�R�� �F�R�O�O�H�F�W�� �L�Q�I�R�U�P�D�W�L�R�Q�� �D�X�W�R�P�D�W�L�F�D�O�O�\�� �E�\�� �U�D�G�L�R��
frequency data communication between a mobile object and an 
�5�)�,�'���U�H�D�G�H�U���W�R���L�G�H�Q�W�L�I�\���D�Q�G���W�U�D�F�N���W�K�H�P�����7�K�H�\���D�U�H���P�R�V�W���F�R�P�P�R�Q�O�\��
�U�H�I�H�U�U�H�G���W�R���D�V���U�H�D�G�H�U���D�Q�G���W�D�J���U�H�V�S�H�F�W�L�Y�H�O�\���L�Q���>���@�����$���U�D�G�L�R���I�U�H�T�X�H�Q�F�\��
�L�G�H�Q�W�L�¿�F�D�W�L�R�Q���V�\�V�W�H�P���F�R�P�S�U�L�V�H�V���K�D�U�G�Z�D�U�H�����N�Q�R�Z�Q���D�V���L�Q�W�H�U�U�R�J�D�W�R�U�V��
�R�U���U�H�D�G�H�U�V���D�Q�G���W�D�J�V���D�O�V�R���N�Q�R�Z�Q���D�V���O�D�E�H�O�V���D�V���Z�H�O�O���D�V���5�)�,�'���V�R�I�W�Z�D�U�H��
�R�U���5�)�,�'���P�L�G�G�O�H�Z�D�U�H�����5�)�,�'���W�D�J�V���D�U�H���R�I���W�Z�R���P�D�M�R�U���W�\�S�H�V�����Z�K�L�F�K��
�L�Q�F�O�X�G�H���$�F�W�L�Y�H���7�D�J���D�Q�G���3�D�V�V�L�Y�H���W�D�J�V���>���@

�,�Q�� �U�H�F�H�Q�W�� �\�H�D�U�V���� �5�)�,�'�� �L�V�� �R�Q�H�� �R�I�� �W�K�H�� �D�X�W�R�P�D�W�L�F�� �L�G�H�Q�W�L�¿�F�D�W�L�R�Q��
technologies. There is a wide research and development in this 
area trying to take maximum advantage of this technology, and 
in coming years many new applications and research areas will 
�F�R�Q�W�L�Q�X�H�� �W�R�� �D�S�S�H�D�U���� �5�)�,�'�� �V�\�V�W�H�P�� �K�D�V�� �E�H�H�Q�� �V�X�F�F�H�V�V�I�X�O�O�\�� �D�S��
plied to different areas as diverse as transportation, healthcare, 
�D�J�U�L�F�X�O�W�X�U�H�����D�Q�G���K�R�V�S�L�W�D�O�L�W�\���L�Q�G�X�V�W�U�\���W�R���Q�D�P�H���D���I�H�Z�����5�)�,�'���D�O�V�R��
brings about some concerns, mainly the security and privacy of 
those who work with or use tags in their everyday life which is 
�S�U�R�S�R�V�H�G���L�Q���>���@��

�)�R�U���L�Q�V�W�D�Q�F�H�����W�K�H���8���6�����E�D�V�H�G���U�H�W�D�L�O�H�U���F�R�U�S�R�U�D�W�L�R�Q���:�D�O�P�D�U�W�����L�Q���D�L�P��
�L�Q�J���W�R���U�H�G�X�F�H���L�W�V���O�R�J�L�V�W�L�F�V���F�R�V�W�V�����K�D�V���D�S�S�O�L�H�G���5�)�,�'���V�\�V�W�H�P�V���W�R���D�O�O��
�L�W�V���V�W�R�U�H�V���D�Q�G���L�W�V���V�X�S�S�O�L�H�U�V�����L�W���L�V���H�V�W�L�P�D�W�H�G���W�K�D�W���:�D�O�P�D�U�W���F�D�Q���V�D�Y�H��
5% of its inventory costs and 7% of its inventory management 
costs each year, which in total amounts to 8.4 billion U.S. dol��
�O�D�U�V�����,�Q���D�G�G�L�W�L�R�Q���W�R���W�K�H���O�R�J�L�V�W�L�F�V���P�D�Q�D�J�H�P�H�Q�W���L�Q�G�X�V�W�U�\�����W�K�H���5�)�,�'��
technology is also effectively used in Taipei Metro EasyCard, 
vehicle repairs, libraries, medical and healthcare industries, 
�U�H�V�W�D�X�U�D�Q�W�V�����K�R�W�H�O�V�����H�W�F���>�����@

�5�)�,�'���L�V���X�V�H�G���W�R���X�Q�L�T�X�H�O�\���L�G�H�Q�W�L�I�\���W�D�J�J�H�G���R�E�M�H�F�W�V���R�U���S�H�R�S�O�H�����5�)�,�'��
systems have been widely used in many application areas such as 
inventory control, product tracking through manufacturing and 
�D�V�V�H�P�E�O�\�����S�D�U�N�L�Q�J���O�R�W���D�F�F�H�V�V���D�Q�G���F�R�Q�W�U�R�O�����%�D�Q�N���/�R�F�N�H�U���6�H�F�X�U�L�W�\��
�6�\�V�W�H�P���� �$�X�W�R�P�D�W�L�F�� �7�R�O�O�� �&�R�O�O�H�F�W�L�R�Q�� �6�\�V�W�H�P�� ���$�7�&�6������ �/�L�E�U�D�U�\��
�0�D�Q�D�J�H�P�H�Q�W���V�\�V�W�H�P�����/�0�6�������$�W�W�H�Q�G�D�Q�F�H���0�D�Q�D�J�H�P�H�Q�W���6�\�V�W�H�P��
etc. as discussed in [4,5,6].

�5�D�G�L�R�� �I�U�H�T�X�H�Q�F�\�� �L�G�H�Q�W�L�¿�F�D�W�L�R�Q�� ���5�)�,�'���� �L�V�� �D�� �U�D�S�L�G�O�\�� �H�P�H�U�J�L�Q�J��
�W�H�F�K�Q�R�O�R�J�\���Z�K�L�F�K���D�O�O�R�Z�V���S�U�R�G�X�F�W�L�Y�L�W�\���D�Q�G���F�R�Q�Y�H�Q�L�H�Q�F�H�����5�D�G�L�R��
�)�U�H�T�X�H�Q�F�\�� �,�G�H�Q�W�L�¿�F�D�W�L�R�Q�� ���5�)�,�'���� �L�V�� �D�� �Q�H�Z�� �J�H�Q�H�U�D�W�L�R�Q�� �R�I���$�X�W�R��
�,�G�H�Q�W�L�¿�F�D�W�L�R�Q�� �D�Q�G�� �'�D�W�D�� �F�R�O�O�H�F�W�L�R�Q�� �W�H�F�K�Q�R�O�R�J�\�� �Z�K�L�F�K�� �K�H�O�S�V�� �W�R��
�D�X�W�R�P�D�W�H���E�X�V�L�Q�H�V�V���S�U�R�F�H�V�V�H�V���D�Q�G���D�O�O�R�Z�V���L�G�H�Q�W�L�¿�F�D�W�L�R�Q���R�I���O�D�U�J�H��
number of tagged objects like books, using radio waves. This 
�S�D�S�H�U���S�U�R�S�R�V�H�V���5�)�,�'���%�D�V�H�G���/�L�E�U�D�U�\���0�D�Q�D�J�H�P�H�Q�W���6�\�V�W�H�P���W�K�D�W��
�Z�R�X�O�G���D�O�O�R�Z���I�D�V�W���W�U�D�Q�V�D�F�W�L�R�Q���À�R�Z���D�Q�G���Z�L�O�O���P�D�N�H���L�W���H�D�V�\���W�R���K�D�Q��
dle the issue and return of books from the library without much 

�L�Q�W�H�U�Y�H�Q�W�L�R�Q���R�I���P�D�Q�X�D�O���E�R�R�N���N�H�H�S�L�Q�J���Z�K�L�F�K���E�H�Q�H�¿�W�V���E�\���D�G�G�L�Q�J��
properties of traceability and security. The proposed system is 
�E�D�V�H�G���R�Q���5�)�,�'���U�H�D�G�H�U�V���D�Q�G���S�D�V�V�L�Y�H���5�)�,�'���W�D�J�V���W�K�D�W���D�U�H���D�E�O�H���W�R��
electronically store information that can be read with the help of 
�W�K�H���5�)�,�'���U�H�D�G�H�U�����7�K�L�V���V�\�V�W�H�P���Z�R�X�O�G���E�H���D�E�O�H���W�R���L�V�V�X�H���D�Q�G���U�H�W�X�U�Q��
�E�R�R�N�V���Y�L�D���5�)�,�'���W�D�J�V���D�Q�G���D�O�V�R���F�D�O�F�X�O�D�W�H�V���W�K�H���F�R�U�U�H�V�S�R�Q�G�L�Q�J���¿�Q�H��
associated with the time period of the absence of the book from 
the library database.[7]

�$�S�S�O�L�F�D�E�L�O�L�W�\���R�I���5�D�G�L�R���)�U�H�T�X�H�Q�F�\���,�G�H�Q�W�L�¿�F�D�W�L�R�Q�����5�)�,�'�����V�\�V�W�H�P��
�Z�K�L�F�K���L�V���D���Q�H�Z���J�H�Q�H�U�D�W�L�R�Q���R�I���$�X�W�R���,�G�H�Q�W�L�¿�F�D�W�L�R�Q���D�Q�G���'�D�W�D���F�R�O�O�H�F��
tion technology in a future Smart Library Management System is 
presented in this paper. It helps to automate business processes 
�D�Q�G���D�O�O�R�Z�V���L�G�H�Q�W�L�¿�F�D�W�L�R�Q���R�I���O�D�U�J�H���Q�X�P�E�H�U���R�I���W�D�J�J�H�G���R�E�M�H�F�W�V���O�L�N�H��
books, using radio waves. In existing system barcode and token 
�F�D�U�G���V�\�V�W�H�P���Z�H�U�H���X�V�H�G�����%�D�U�F�R�G�H�V���K�D�Y�H���Q�R���U�H�D�G���Z�U�L�W�H���F�D�S�D�E�L�O�L�W�L�H�V����
they do not contain any added information such as expiry date etc. 
and it needs line of sight, less security and it also can easily dam��
�D�J�H�����%�\���X�V�L�Q�J���W�R�N�H�Q���F�D�U�G���V�\�V�W�H�P�����W�K�H�\���D�U�H���Y�H�U�\���O�D�E�R�X�U���L�Q�W�H�Q�V�L�Y�H��
�D�Q�G���Z�R�U�N���S�U�R�F�H�V�V���I�R�U���W�K�H���O�L�E�U�D�U�L�D�Q�V���Z�D�V���P�R�U�H�����%�\���F�R�Q�V�L�G�H�U�L�Q�J��
the above demerits in the existing systems, the proposed Smart 
�5�)�,�'���V�\�V�W�H�P�����Z�K�L�F�K���L�V���D���Z�L�U�H�O�H�V�V���Q�R�Q���F�R�Q�W�D�F�W���V�\�V�W�H�P���W�K�D�W���X�V�H�V��
radio frequency to transfer data from a tag attached to an object, 
�I�R�U���W�K�H���S�X�U�S�R�V�H���R�I���D�X�W�R�P�D�W�L�F���L�G�H�Q�W�L�¿�F�D�W�L�R�Q���D�Q�G���W�U�D�F�N�L�Q�J�����5�)�,�'��
doesn’t need the line of sight, it removes manual book keeping 
of records, improved utilization of resources like manpower, 
infrastructure etc.[9]

III. Components

A. Hardware Components

Fig. 1: Hardware

	 1. 	RFID Tag: �7�K�H�� �5�)�,�'�� �W�D�J�� �L�V�� �D�� �S�D�U�W�� �R�I�� �W�K�H�� �F�R�P�E�L�Q�D�W�L�R�Q��
�R�I�� �5�)�,�'�� �V�\�V�W�H�P�� �D�V�� �D�� �Z�K�R�O�H���� �5�)�,�'�� �W�D�J�� �R�U�� �W�K�H�� �5�D�G�L�R��
�)�U�H�T�X�H�Q�F�\���,�G�H�Q�W�L�¿�F�D�W�L�R�Q���W�D�J���L�V���D���N�L�Q�G���R�I���W�D�J�V���D�W�W�D�F�K�H�G���W�R��
some object (here, the card). The system consists of a tiny 
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radio transponder, and particularly a transmitter when it 
is a tag (the sender). Usually, the sleeves are made of a 
foil like material consisting of a combination of copper 
and aluminium, and then covered with some sort of strong 
material.

		  The tag, here, implies the antenna or the sender in the 
system.

	 2. 	RFID Reader: �7�K�H���5�)�,�'���U�H�D�G�H�U���L�V���W�K�H���R�W�K�H�U���S�D�U�W���R�I���W�K�H��
�F�R�P�E�L�Q�D�W�L�R�Q���V�\�V�W�H�P���R�I���W�K�H���5�)�,�'���V�\�V�W�H�P�����7�K�H���U�H�D�G�H�U���L�V���D�O�V�R��
�V�D�L�G���W�R���E�H���W�K�H���E�U�D�L�Q���R�I���W�K�H���5�)�,�'���V�\�V�W�H�P���D�Q�G���L�V���Q�H�F�H�V�V�D�U�\���I�R�U��
any system to function. They are also called interrogators, 
�D�Q�G���D�U�H���W�K�H���G�H�Y�L�F�H�V���W�K�D�W���U�H�F�H�L�Y�H���W�K�H���V�L�J�Q�D�O���I�U�R�P���W�K�H���5�)�,�'��
tag. They receive the radio waves in order to communicate 
to the incoming signal from the transponder. The reader in 
case of a passive tag, as used in this project, can read up 
�W�R���D���G�L�V�W�D�Q�F�H���R�I���������P�H�W�H�U�V���L�I���W�K�H���W�D�J�V���D�U�H���I�D�U���U�D�Q�J�H���X�O�W�U�D��
high frequency tags. On the other hand, the active tags can 
�D�F�K�L�H�Y�H���D���U�D�Q�J�H���R�I�����������P�H�W�H�U�V���R�U���P�R�U�H���G�H�S�H�Q�G�L�Q�J���X�S�R�Q��
the kid of tag used.

	 3. 	Node MCU: The NodeMCU ESP8266 development 
�E�R�D�U�G�� �F�R�P�H�V�� �Z�L�W�K�� �W�K�H�� �(�6�3�������(�� �P�R�G�X�O�H�� �F�R�Q�W�D�L�Q�L�Q�J��
�(�6�3���������� �F�K�L�S�� �K�D�Y�L�Q�J�� �7�H�Q�V�L�O�L�F�D�� �;�W�H�Q�V�D�� �������E�L�W�� �/�;��������
�5�,�6�&���P�L�F�U�R�S�U�R�F�H�V�V�R�U�����7�K�L�V���P�L�F�U�R�S�U�R�F�H�V�V�R�U���V�X�S�S�R�U�W�V���5�7�2�6��
�D�Q�G�� �R�S�H�U�D�W�H�V�� �D�W�� �����0�+�]�� �W�R�� �������� �0�+�]�� �D�G�M�X�V�W�D�E�O�H�� �F�O�R�F�N��
�I�U�H�T�X�H�Q�F�\�����1�R�G�H�0�&�8���K�D�V�����������.�%���5�$�0���D�Q�G�����0�%���R�I���)�O�D�V�K��
memory to store data and programs. Its high processing 
�S�R�Z�H�U�� �Z�L�W�K�� �L�Q���E�X�L�O�W�� �:�L���)�L�� ���� �%�O�X�H�W�R�R�W�K�� �D�Q�G�� �'�H�H�S�� �6�O�H�H�S��
Operating features make it ideal for IoT projects.

		 �1�R�G�H�0�&�8�� �F�D�Q�� �E�H�� �S�R�Z�H�U�H�G�� �X�V�L�Q�J�� �0�L�F�U�R�� �8�6�%�� �M�D�F�N�� �D�Q�G��
�9�,�1���S�L�Q�����(�[�W�H�U�Q�D�O���6�X�S�S�O�\���3�L�Q�������,�W���V�X�S�S�R�U�W�V���8�$�5�7�����6�3�,����
and I2C interface.

		 �7�K�H�� �1�R�G�H�0�&�8�� �'�H�Y�H�O�R�S�P�H�Q�W�� �%�R�D�U�G�� �F�D�Q�� �E�H�� �H�D�V�L�O�\��
�S�U�R�J�U�D�P�P�H�G�� �Z�L�W�K���$�U�G�X�L�Q�R�� �,�'�(�� �V�L�Q�F�H�� �L�W�� �L�V�� �H�D�V�\�� �W�R�� �X�V�H����
�3�U�R�J�U�D�P�P�L�Q�J���1�R�G�H�0�&�8���Z�L�W�K���W�K�H���$�U�G�X�L�Q�R���,�'�(���Z�L�O�O���K�D�U�G�O�\��
�W�D�N�H�������������P�L�Q�X�W�H�V�����$�O�O���\�R�X���Q�H�H�G���L�V���W�K�H���$�U�G�X�L�Q�R���,�'�(�����D���8�6�%��
cable and the NodeMCU board itself.

B. Software Components
	 1. 	Database: The database that we are going to lay back will 

comprise of three different tables each for a given module. 
�7�K�H���(�5���G�L�D�J�U�D�P�V���R�I���H�D�F�K���D�U�H���V�K�D�U�H�G���L�Q���W�K�H���G�H�V�F�U�L�S�W�L�R�Q���R�I��
each module itself, with their usual semantics.

	 2.	 Web Application: The web application is simply a set 
of web pages that act as a common platform to all the 
features our smart identity and access card feature. The 
platform is built on php and is used in its minimal form. 
It provides additional features like registering a student 
against a new card ID, maintain an admin to regulate all 
the stuff and more.

IV. Proposed System
�:�H���D�U�H���J�R�L�Q�J���W�R���G�H�Y�H�O�R�S���D���6�P�D�U�W���,�G�H�Q�W�L�W�\���D�Q�G���$�F�F�H�V�V���&�D�U�G���W�K�D�W��
�P�D�N�H���X�V�H���R�I���O�D�W�H�V�W���F�X�W�W�L�Q�J���H�G�J�H���W�H�F�K�Q�R�O�R�J�\���W�K�H���,�Q�W�H�U�Q�H�W���R�I���7�K�L�Q�J�V����

often abbreviated as IoT. The card will use the technology of 
�5�)�,�'���R�U���W�K�H���U�D�G�L�R���Z�D�Y�H�V���L�Q���R�U�G�H�U���W�R���S�U�R�Y�L�G�H���D���X�V�H�I�X�O���W�R�R�O���W�R���D��
student for their campus lives. To develop the system itself, we 
�S�O�D�Q�W���D�Q���5�)�,�'���U�H�D�G�H�U���D�Q�G���D���P�L�F�U�R�F�R�Q�W�U�R�O�O�H�U���R�Q���W�K�H���E�U�H�D�G�E�R�D�U�G��
connected via the jumper wires.

In order to make things permanent and free of glitches, we solder 
�W�K�H���5�)�,�'���U�H�D�G�H�U�����7�K�L�V���V�\�V�W�H�P���Z�L�O�O���D�F�W���D�W���W�K�H���V�L�W�H���Z�K�H�U�H���W�K�H���V�P�D�U�W��
�F�D�U�G���Z�L�O�O���E�H���X�V�H�G�����7�K�H���F�D�U�G���L�W�V�H�O�I���Z�L�O�O���F�R�Q�V�L�V�W���R�I���D���5�)�,�'���W�D�J���R�U���D��
�F�R�L�O���W�K�D�W���F�K�D�U�J�H�V���X�S���Z�K�H�Q���H�O�H�F�W�U�R���P�D�J�Q�H�W�L�F���Z�D�Y�H�V���D�U�H���L�Q�F�L�G�H�Q�W��
�R�Q���L�W�����W�K�X�V���U�H�O�H�D�V�L�Q�J���V�L�J�Q�D�O�V�����W�K�D�W���D�U�H���W�K�H�Q�F�H���U�H�D�G���E�\���W�K�H���5�)�,�'��
�U�H�D�G�H�U�����%�H�K�L�Q�G���D�O�O���W�K�L�V���V�W�X�I�I�����W�K�H�U�H���Z�L�O�O���E�H���D���Z�H�E���D�S�S�O�L�F�D�W�L�R�Q���Z�K�H�U�H��
the updates or changes are made.

Moreover, it will serve as a medium of intermediary for the 
�W�Z�R���K�D�U�G�Z�D�U�H���V�X�E���V�\�V�W�H�P�V���W�R���F�R�R�U�G�L�Q�D�W�H���D�Q�G���R�X�W�S�X�W���V�R�P�H�W�K�L�Q�J��
�X�V�H�I�X�O�����:�H���P�D�N�H���X�V�H���R�I���&���O�L�N�H���O�D�Q�J�X�D�J�H���W�R���F�R�G�H���I�R�U���W�K�H���E�R�D�U�G���L�Q��
�W�K�H���$�U�G�X�L�Q�R���,�'�(�����$�O�V�R�����Z�H���P�D�N�H���X�V�H���R�I���S�K�S���W�R���F�R�G�H���I�R�U���W�K�H���Z�H�E��
application. In order to represent it as a model for big enterprise, 
we make use of a free Xampp (preferred if the host machine is 
�:�L�Q�G�R�Z�V�����R�U���D���/�D�P�S�S�����S�U�H�I�H�U�U�H�G���L�I���W�K�H���K�R�V�W���P�D�F�K�L�Q�H���L�V���/�L�Q�X�[����
server, where we host our web application and also provide the 
�X�Q�G�H�U�O�\�L�Q�J�� �G�D�W�D�E�D�V�H���� �7�K�H�� �V�W�X�G�H�Q�W�� �Z�L�O�O�� �V�L�P�S�O�\�� �W�X�J���L�Q�� �W�K�H�� �F�D�U�G��
at a site of use, say in the college library. This will activate the 
�H�O�H�F�W�U�R���P�D�J�Q�H�W�L�F�� �F�R�L�O�� �D�Q�G�� �L�W�� �Z�L�O�O�� �V�W�D�U�W�� �H�P�L�W�W�L�Q�J�� �V�L�J�Q�D�O�V���� �7�K�R�V�H��
�V�L�J�Q�D�O�V���D�U�H���W�K�H�Q���U�H�D�G���E�\���W�K�H���U�H�D�G�H�U���S�U�H�V�H�Q�W���R�Q���V�L�W�H�����7�K�H���V�\�V�W�H�P��
than updates the web application as per the request by the user.

V. Experiment  Procedure 
Module 1: The Attendance System

Fig. 2:���$�W�W�H�Q�G�D�Q�F�H

�5�)�,�'���%�D�V�H�G���$�W�W�H�Q�G�D�Q�F�H���6�\�V�W�H�P���L�V���D���P�R�G�H�U�Q���D�W�W�H�Q�G�D�Q�F�H���V�\�V�W�H�P����
It can be useful in different places like schools, colleges, and 
universities to register the attendance of the students.

�:�K�H�Q���D���V�W�X�G�H�Q�W���D�W�W�H�Q�G�V���D���F�O�D�V�V�����W�K�H���5�)�,�'���U�H�D�G�H�U���L�Q���W�K�L�V���S�D�U�W�L�F�X�O�D�U��
class room will read the student’s information, which is stored 
�L�Q���W�K�H���5�)�,�'���F�K�L�S���W�K�D�W���L�V���L�Q�V�W�D�O�O�H�G���R�Q���W�K�H���V�W�X�G�H�Q�W�¶�V���,�'���D�Q�G���W�K�H�Q��
mark the attendance of that particular student. The attendance 
�U�H�F�R�U�G���L�V���V�W�R�U�H�G���R�Q���D���O�R�F�D�O���V�H�U�Y�H�U�����7�K�H���X�S�G�D�W�H�V���D�U�H���W�K�D�Q���U�H�À�H�F�W�H�G��
in the database present on the local machine itself. The updates 
can then be viewed only by the  lecturer. 
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�$���V�L�P�S�O�H���D�O�J�R�U�L�W�K�P�L�F���D�S�S�U�R�D�F�K���W�R���W�K�H���P�R�G�X�O�H���L�V���D�V���I�R�O�O�R�Z�V��

	 �‡	�6�W�H�S���������%�U�L�Q�J���W�K�H���F�D�U�G���Q�H�D�U���W�K�H���U�H�D�G�H�U��

	 �‡	 �6�W�H�S�� ������ �7�K�H�� �U�H�D�G�H�U�� �U�H�D�G�V�� �W�K�H�� �F�D�U�G�� �Y�D�O�X�H�� �D�Q�G�� �W�K�H��
microcontroller updates its local storage to it.

	 �‡	�6�W�H�S�� ������ �7�K�H�� �V�\�V�W�H�P�� �W�K�D�Q�� �V�H�Q�G�V�� �W�K�H�� �U�H�D�G�� �Y�D�O�X�H�� �R�Y�H�U�� �W�K�H��
internet to our database where it is updated.

	 �‡	�6�W�H�S���������7�K�H���V�W�H�S�V�������W�R�������D�U�H���U�H�S�H�D�W�H�G���X�Q�W�L�O���D�O�O���W�K�H���D�Y�D�L�O�D�E�O�H��
student gets himself/herself registered for the current 
lecture.

	 �‡	 �6�W�H�S�� ������ �7�K�H�� �G�D�W�D�E�D�V�H�� �L�Q�� �L�Q�W�H�U�D�F�W�L�R�Q�� �Z�L�W�K�� �W�K�H�� �K�R�V�W�� �Z�H�E��
application displays the result of change only to the 
authorized user.

	 �‡	�6�W�H�S���������7�K�H���D�X�W�K�R�U�L�]�H�G���X�V�H�U���F�D�Q���W�K�D�Q���J�H�W���W�K�H���F�R�P�S�O�H�W�H���O�L�V�W��
�R�I���V�W�X�G�H�Q�W�V���F�X�U�U�H�Q�W�O�\���W�D�J�J�H�G���L�Q���Z�L�W�K���W�K�H���F�D�U�G��

	 �‡	 �6�W�H�S���������7�K�H���O�L�V�W���L�V���W�K�D�Q���G�L�V�F�D�U�G�H�G���E�X�W���W�K�H���X�S�G�D�W�H�V���K�D�Y�H���E�H�H�Q��
permanently written to the database.

The database for the attendance system module is represented 
�X�V�L�Q�J���W�K�H���I�R�O�O�R�Z�L�Q�J���(�5���G�L�D�J�U�D�P��

Fig. 3:���$�W�W�H�Q�G�D�Q�F�H���(���5���'�L�D�J�U�D�P

Module 2: The Library Management System

Fig. 4:���/�L�E�U�D�U�\���5�H�F�R�U�G

�$�Q�\���V�W�X�G�H�Q�W���W�K�D�W���L�V�V�X�H�V���D���E�R�R�N���Z�L�O�O���E�H���G�R�Q�H���E�\���V�W�X�G�H�Q�W�V���Z�L�W�K���K�H�O�S��
�R�I���W�K�H���&�D�U�G�����(�Y�H�Q���W�K�H���E�R�R�N�V���K�H�U�H���Z�L�O�O���E�H���H�P�S�R�Z�H�U�H�G���E�\���5�)�,�'��

�W�D�J�V�����7�K�H���¿�U�V�W���V�F�D�Q���Z�L�O�O���W�X�J���L�Q���W�K�H���V�W�X�G�H�Q�W���L�Q�I�R�U�P�D�W�L�R�Q�����Z�K�L�O�H���W�K�H��
consequent scans will result in book updating onto the student’s 
Card. Students can now easily navigate using their Card to know 
�W�K�H���F�X�U�U�H�Q�W���E�R�R�N���G�X�H�V���D�Q�G���R�U���R�S�H�U�D�W�L�Q�J���¿�Q�H���R�Q���L�V�V�X�H�G���E�R�R�N�V�����7�K�L�V��
will replace the current library computer system with a simple 
�5�)�,�'�� �U�H�D�G�H�U�� �D�W�W�D�F�K�H�G�� �W�R�� �D�� �P�R�U�H�� �L�Q�W�H�U�D�F�W�L�Y�H�� �W�R�X�F�K�� �V�F�U�H�H�Q�� �W�K�D�W��
will run the smart campus card the student’s Card. Students can 
now easily navigate using their Card to know the current book 
�G�X�H�V���D�Q�G���R�U���R�S�H�U�D�W�L�Q�J���¿�Q�H���R�Q���L�V�V�X�H�G���E�R�R�N�V�����7�K�L�V���Z�L�O�O���U�H�S�O�D�F�H���W�K�H��
�F�X�U�U�H�Q�W���O�L�E�U�D�U�\���F�R�P�S�X�W�H�U���V�\�V�W�H�P���Z�L�W�K���D���V�L�P�S�O�H���5�)�,�'���U�H�D�G�H�U���D�W��
tached to a more interactive touch screen that will run the smart 
�F�D�P�S�X�V���F�D�U�G���D�S�S�O�L�F�D�W�L�R�Q���W�R���D�F�F�H�V�V���L�Q�I�R�U�P�D�W�L�R�Q�����$�Q���D�O�J�R�U�L�W�K�P�L�F��
approach for this module is as follows:

	 �‡	�6�W�H�S���������:�L�W�K���H�Y�H�U�\���E�R�R�N���L�Q���W�K�H���O�L�E�U�D�U�\�����D�W�W�D�F�K���D���5�)�,�'���W�D�J��

	 �‡	�6�W�H�S���������7�K�H���U�H�D�G�H�U���I�R�U���W�K�H���E�R�R�N���D�Q�G���W�K�H���X�V�H�U���L�V�V�X�L�Q�J���W�K�H��
book is integrated at the counter.

	 �‡	�6�W�H�S���������:�K�H�Q�H�Y�H�U���D���X�V�H�U���U�H�T�X�H�V�W�V���I�R�U���W�K�H���E�R�R�N�����W�K�H���E�R�R�N��
is simply passed under the scanner. This step is repeated 
until all the required books are updated.

	 �‡	 �6�W�H�S���������1�R�Z���W�X�J���L�Q���W�K�H���X�V�H�U�¶�V���F�D�U�G�����7�K�L�V���Z�L�O�O���D�X�W�R�P�D�W�L�F�D�O�O�\��
map the previously scanned books with the name of the 
user on our web application.

	 �‡	�6�W�H�S���������7�K�H���X�V�H�U���F�D�Q���W�K�D�Q���V�L�P�S�O�\���W�X�J���L�Q���W�K�H���F�D�U�G���D�W���D�Q�\��
nearby library scanner and get to know the books details, 
or simply go to the web application or the same.

The database for the Library Management system module is 
�U�H�S�U�H�V�H�Q�W�H�G���X�V�L�Q�J���W�K�H���I�R�O�O�R�Z�L�Q�J���(�5���G�L�D�J�U�D�P��

�5�D�G�L�R���I�U�H�T�X�H�Q�F�\���L�G�H�Q�W�L�¿�F�D�W�L�R�Q�����5�)�,�'�����L�V���D���U�D�S�L�G�O�\���H�P�H�U�J�L�Q�J��
�W�H�F�K�Q�R�O�R�J�\���Z�K�L�F�K���D�O�O�R�Z�V���S�U�R�G�X�F�W�L�Y�L�W�\���D�Q�G���F�R�Q�Y�H�Q�L�H�Q�F�H�����5�D�G�L�R��
�)�U�H�T�X�H�Q�F�\���,�G�H�Q�W�L�¿�F�D�W�L�R�Q�����5�)�,�'�����L�V���D���Q�H�Z���J�H�Q�H�U�D�W�L�R�Q���R�I���$�X�W�R��
�,�G�H�Q�W�L�¿�F�D�W�L�R�Q���D�Q�G���'�D�W�D���F�R�O�O�H�F�W�L�R�Q���W�H�F�K�Q�R�O�R�J�\���Z�K�L�F�K���K�H�O�S�V���W�R��
�D�X�W�R�P�D�W�H���E�X�V�L�Q�H�V�V���S�U�R�F�H�V�V�H�V���D�Q�G���D�O�O�R�Z�V���L�G�H�Q�W�L�¿�F�D�W�L�R�Q���R�I���O�D�U�J�H��
number of tagged objects like books, using radio waves. This 
�S�D�S�H�U�� �S�U�R�S�R�V�H�V�� �5�)�,�'�� �%�D�V�H�G�� �/�L�E�U�D�U�\�� �0�D�Q�D�J�H�P�H�Q�W�� �6�\�V�W�H�P��
�F�R�X�S�O�H�G�� �Z�L�W�K�� �$�W�W�H�Q�G�D�Q�F�H�� �0�D�Q�D�J�H�P�H�Q�W�� �6�\�V�W�H�P���� �0�D�Q�D�J�L�Q�J��
records of books along with recording and monitoring of class 
�D�W�W�H�Q�G�D�Q�F�H���L�V���D�Q���D�U�H�D���R�I���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q���W�K�D�W���U�H�T�X�L�U�H�V���V�L�J�Q�L�¿�F�D�Q�W��
amounts of time and effort in a school/university environment. 
�5�)�,�'���L�V���D���W�H�F�K�Q�R�O�R�J�\���W�K�D�W���D�O�O�R�Z�V���I�R�U���D���W�D�J���D�I�¿�[�H�G���R�Q���L�G�H�Q�W�L�W�\��
card of student to communicate wirelessly with a reader that 
�Z�R�X�O�G�� �D�O�O�R�Z�� �I�D�V�W�� �W�U�D�Q�V�D�F�W�L�R�Q�� �À�R�Z�� �D�Q�G�� �Z�L�O�O�� �P�D�N�H�� �L�W�� �H�D�V�\�� �W�R��
handle the issue and return of books from the library without 
�P�X�F�K���L�Q�W�H�U�Y�H�Q�W�L�R�Q���R�I���P�D�Q�X�D�O���E�R�R�N���N�H�H�S�L�Q�J���Z�K�L�F�K���E�H�Q�H�¿�W�V���E�\��
adding properties of traceability and security, the system can 
�D�O�V�R�� �D�X�W�R�P�D�W�L�F�D�O�O�\�� �F�D�S�W�X�U�H�� �V�W�X�G�H�Q�W�¶�V�� �D�W�W�H�Q�G�D�Q�F�H�� �E�\�� �À�D�V�K�L�Q�J��
�W�K�H�L�U�� �V�W�X�G�H�Q�W�� �F�D�U�G�� �D�W�� �W�K�H�� �5�)�,�'�� �U�H�D�G�H�U�� �D�Q�G�� �V�D�Y�H�� �W�L�P�H���� �H�I�I�R�U�W��
and cost of paper based records.
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Fig. 5:���/�L�E�U�D�U�\���5�H�F�R�U�G���(���5���'�L�D�J�U�D�P

Module 3: The Academic Record System

Fig. 6: �$�F�D�G�H�P�L�F���5�H�F�R�U�G

�$�Q�\���I�D�F�X�O�W�\���R�U���K�L�J�K�H�U���V�W�D�I�I���P�H�P�E�H�U�V���H�O�L�J�L�E�O�H���W�R���D�F�F�H�V�V���D���V�W�X�G�H�Q�W�¶�V��
academic information will be empowered here. They just need 
�W�R�� �V�F�D�Q�� �W�K�H�� �F�R�U�U�H�V�S�R�Q�G�L�Q�J�� �V�W�X�G�H�Q�W�¶�V�� �5�)�,�'�� �E�D�V�H�� �6���,���$���&���� �7�K�L�V��
will generate a request to the database server and information 
of the student will be available over the web app. The informa��
tion comprises of:

	 1.	 Student’s Class Test Marks.

	 ����	 �6�W�X�G�H�Q�W�¶�V�� �$�W�W�H�Q�G�D�Q�F�H�� �U�H�F�R�U�G���� �7�K�H�� �G�D�W�D�E�D�V�H�� �I�R�U�� �W�K�H��
�$�F�D�G�H�P�L�F

Fig. 7:���$�F�D�G�H�P�L�F���5�H�F�R�U�G���(���5���'�L�D�J�U�D�P

Advantages

	 1.	 In some universities around the world, students’ attendance 
is done manually by the instructors during every lecture. 
This action might create inconveniences, like the instructor 
might forget to take attendance or by mistake he/she might 
mark the wrong student absent in case of having many 
students with similar names. Not only is this process time 
�F�R�Q�V�X�P�L�Q�J�����L�W���D�O�V�R���O�H�D�G�V���W�R���V�W�D�F�N�V���R�I���¿�O�H�V���D�Q�G���I�R�O�G�H�U�V���W�K�D�W��
need to be stored and maintained. This is tackled by the 
�0�R�G�X�O�H���������7�K�H���$�W�W�H�Q�G�D�Q�F�H���6�\�V�W�H�P��

	 ����	�$�Q�R�W�K�H�U�� �S�U�R�E�O�H�P�� �U�H�O�D�W�H�G�� �W�R�� �U�H�F�R�U�G�V���� �I�R�U�� �D�� �V�W�X�G�H�Q�W���� �L�V�� �R�I��
�E�R�R�N�V�� �L�V�V�X�H�G�� �D�Q�G�� �¿�Q�H�V�� �W�R�� �D�� �V�W�X�G�H�Q�W�¶�V�� �Q�D�P�H���� �V�R�P�H�W�L�P�H�V��
�V�W�X�G�H�Q�W�V���I�R�U�J�H�W���E�R�R�N�V���L�V�V�X�H�G���W�R���W�K�H�P���R�U���G�D�W�H���I�R�U���U�H���L�V�V�X�H���R�I��
�E�R�R�N�V���D�Q�G���W�K�H���¿�Q�H���N�H�H�S�V���S�L�O�L�Q�J���X�S�����7�K�L�V���L�V�V�X�H���L�V���U�H�V�R�O�Y�H�G��
via the Module 2: The Library Management System.

	 ����	 �6�L�P�L�O�D�U�O�\���� �U�H�F�R�U�G�� �R�I�� �V�W�X�G�H�Q�W�¶�V�� �D�F�D�G�H�P�L�F�� �V�F�R�U�H�� �L�V�� �D�O�V�R��
maintained by teachers manually, each subject’s record is 
stored separately which is to be compiled for each student 
at the end of academic term.

VI.   ConcLusion

The paper concludes by providing a systematic and technologi��
cally advanced alternative to pursuing the orthodox attendance 
�D�Q�G���O�L�E�U�D�U�\���V�\�V�W�H�P�����0�R�U�H�R�Y�H�U�����W�K�H���V�\�V�W�H�P���V�K�R�X�O�G���E�H���H�U�U�R�U���I�U�H�H���D�Q�G��
�P�D�U�N�L�Q�J���R�I���J�R�R�G�V���O�L�N�H���E�R�R�N�V���D�J�D�L�Q�V�W���D�Q���L�Q�G�L�Y�L�G�X�D�O���L�V���K�D�V�V�O�H���I�U�H�H����
The student can now immediately know the dues etc. against 
him/her and can rectify any kinds of misleads. The system also 
ensures that if a faculty member wishes to know about a certain 
individual in terms of their academic records, the faculty need 
not follow to other members like those of counsellor. Instead, 
a complete comprehensive way is available for the faculty in 
this regard.
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Smart Tech Autonomous Robot

I.  INTRODUCTION
�0�X�O�W�L���W�D�V�N�L�Q�J�������³�W�K�H���D�E�L�O�L�W�\���W�R���G�R���V�H�Y�H�U�D�O���G�L�I�I�H�U�H�Q�W���W�K�L�Q�J�V���D�W���R�Q�F�H�´��
�L�V���S�U�H�I�H�U�U�H�G���E�\���H�Y�H�U�\�R�Q�H���D�V���L�W���F�R�P�S�O�H�W�H�V���D�O�O���W�K�H���Z�R�U�N�V���T�X�L�F�N�O�\�����$�O�O��
�S�H�R�S�O�H���D�F�N�Q�R�Z�O�H�G�J�H���W�K�R�V�H���Z�K�R���D�U�H���P�X�O�W�L���W�D�V�N�L�Q�J�����0�X�O�W�L���W�D�V�N�L�Q�J��
�G�H�Y�L�F�H�V���D�U�H���D�O�V�R���F�R�Q�V�L�G�H�U�H�G���D�V���E�R�R�Q���D�V���L�W���L�Q�F�U�H�D�V�H�V���H�I�¿�F�L�H�Q�F�\����
�S�U�R�G�X�F�W�L�Y�L�W�\�����U�H�V�L�O�L�H�Q�F�H�����À�H�[�L�E�L�O�L�W�\�����D�G�D�S�W�D�E�L�O�L�W�\���R�I���D���G�H�Y�L�F�H�����6�P�D�U�W��
�7�H�F�K���$�X�W�R�Q�R�P�R�X�V���5�R�E�R�W���R�U���6�7�$�5���L�V���D���P�X�O�W�L���W�D�V�N�L�Q�J���,�2�7���G�H�Y�L�F�H��
which can perform various activities simultaneously. There are 
many devices available but for each task, a different device has 
�W�R���E�H���S�X�U�F�K�D�V�H�G���R�U���X�V�H�G�����6�7�$�5���L�V���P�D�G�H���Z�L�W�K���W�K�H���Y�L�H�Z�S�R�L�Q�W���W�K�D�W��
a device should be available to the customers or users that can 
perform the maximum number of tasks that the customer wants. 
�6�7�$�5���L�V���D���Y�L�U�W�X�D�O���D�V�V�L�V�W�D�Q�W���O�L�N�H���D�Q���$�/�(�;�$�����6�L�U�L�����&�R�U�W�R�Q�D�����H�W�F����
�$�W���W�K�H���V�D�P�H���W�L�P�H�����L�W���F�D�Q���G�H�W�H�F�W���W�K�H���R�E�M�H�F�W�V���W�K�D�W���D�U�H���V�K�R�Z�Q���W�R���L�W����
It clicks a picture of it and tells which object has been kept in 
�I�U�R�Q�W���R�I���L�W�����6�7�$�5���F�D�Q���U�H�D�G���W�K�H���W�H�[�W���D�O�V�R�����,�W���D�J�D�L�Q���F�O�L�F�N�V���W�K�H���S�L�F��
ture of the paper kept in front of it and reads the printed text on 
it. Though, its accuracy totally depends on the size of the text, 
distance between the camera and the paper on which the text is 
written and also the resolution or quality of the camera used. It 

tells about its surrounding weather with the help of temperature 
�D�Q�G���K�X�P�L�G�L�W�\���V�H�Q�V�R�U���R�U���'�+�7�������V�H�Q�V�R�U�����6�7�$�5���L�V���D�O�V�R���D���O�R�F�R�P�R��
�W�L�Y�H���G�H�Y�L�F�H�����,�W���F�D�Q���E�H���F�R�Q�W�U�R�O�O�H�G���Z�L�W�K���W�K�H���%�O�\�Q�N���$�S�S���D�Q�G���F�D�Q���E�H��
moved in any direction that the user wants.

�6�7�$�5���L�V���D���V�L�P�S�O�H���E�X�W���Y�H�U�\���X�V�H�I�X�O���G�H�Y�L�F�H�����,�W���K�D�V���E�H�H�Q���P�D�G�H���Z�L�W�K��
the use of latest technologies that are very popular in the industry. 
Object Detection has been implemented with the help of YOLO 
(You Only Look Once) library which is simpler and faster than 
�P�D�Q�\���R�W�K�H�U���R�E�M�H�F�W���G�H�W�H�F�W�L�R�Q���D�O�J�R�U�L�W�K�P�V�����5�H�D�G�L�Q�J���R�I���W�H�[�W���K�D�V���E�H�H�Q��
implemented with the help of Pytesseract library.���7�H�V�V�H�U�D�F�W���2�&�5��
�D�F�F�X�U�D�F�\���L�V���S�U�H�W�W�\���K�L�J�K���R�X�W���R�I���W�K�H���E�R�[�����E�X�W���Z�L�W�K���D���Z�H�O�O���G�H�V�L�J�Q�H�G��
Tesseract[8] image preprocessing algorithm, it may be greatly 
improved. To move the gadget in the appropriate direction, the 
Node MCU and motor drivers are used.

II. METHODOLOGY

MODULE 1: Virtual Assistant module
In this module, the system takes a sound input from the user using 
�8�6�%���P�L�F�U�R�S�K�R�Q�H���D�Q�G���W�K�D�W���L�Q�S�X�W���L�V���S�U�R�Y�L�G�H�G���W�R���W�K�H���5�D�V�S�E�H�U�U�\���3�L��

�6�P�D�U�W���7�H�F�K���$�X�W�R�Q�R�P�R�X�V���5�R�E�R�W�����6�7�$�5�����L�V���D�Q���,�2�7�����L�Q�W�H�U�Q�H�W���R�I���W�K�L�Q�J�V�����D�Q�G���P�D�F�K�L�Q�H���O�H�D�U�Q�L�Q�J���E�D�V�H�G���K�X�P�D�Q���L�Q�W�H�U�D�F�W�L�Q�J���U�R�E�R�W��
which can perform many tasks. The main objective of this project is to provide a helping hand or an assistant to people to ease 
their work. For this project, we are aiming to build a system which can interact with human beings, detects objects, read the 
text, and can move on the directed path. 

Keywords:���6�7�$�5�����6�P�D�U�W���7�H�F�K���$�X�W�R�Q�R�P�R�X�V���5�R�E�R�W�����,�2�7�����0�D�F�K�L�Q�H���/�H�D�U�Q�L�Q�J�����1�R�G�H�0�&�8�����5�D�V�S�E�H�U�U�\���S�L�����2�&�5�����2�E�M�H�F�W���'�H�W�H�F�W�L�R�Q����
Remote control car. 
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for further processing. The virtual assistant is built around the 
system of keywords where it searches the text for key words to 
�P�D�W�F�K�����7�K�X�V���� �5�D�V�S�E�H�U�U�\�� �3�L�� �Z�L�O�O�� �W�K�H�Q�� �V�H�Q�G�� �W�K�D�W�� �L�Q�S�X�W�� �V�L�J�Q�D�O�� �W�R��
cloud server. Cloud server will then collect the data and searches 
�I�R�U���W�K�H���N�H�\�Z�R�U�G�V���L�Q���W�K�H���G�D�W�D�����$�Q�G���D�I�W�H�U���W�K�H���H�V�V�H�Q�W�L�D�O���W�H�U�P�V���D�U�H��
matched, it generates the appropriate output.[9] This is then 
�W�U�D�Q�V�I�R�U�P�H�G���W�R���Y�R�L�F�H���X�V�L�Q�J���D���W�H�[�W���W�R���V�S�H�H�F�K���S�U�R�J�U�D�P�����7�K�H���5�D�V�S��
�E�H�U�U�\���3�L�¶�V���D�X�G�L�R���F�R�Q�Q�H�F�W�R�U���L�V���F�R�Q�Q�H�F�W�H�G���W�R���������P�P���M�D�F�N���V�S�H�D�N�H�U�V����
which transmit the output. The virtual assistant can converse 
with people, making it appear as if two people are conversing 
with each other.

MODULE 2: Object Detection module
�3�L�&�D�P�H�U�D���L�V���O�L�Q�N�H�G���W�R���W�K�H���5�D�V�S�E�H�U�U�\���3�L���L�Q���W�K�L�V���P�R�G�X�O�H�����:�K�H�Q���W�K�H��
photo is requested, the camera taps it. To distinguish the articles, 
�W�K�H�� �L�P�D�J�H�� �L�V�� �S�U�H�V�H�U�Y�H�G�� �L�Q�� �W�K�H�� �2�6�� �D�Q�G�� �2�S�H�Q�&�9�� �D�Q�G���<�2�/�2�Y����
libraries are used. This model is capable of distinguishing mul��
tiple things at the same time. You only look once (YOLO)[6] is a 
�W�R�S���R�I���W�K�H���O�L�Q�H�����D�O�Z�D�\�V���R�Q �U�H�F�R�J�Q�L�W�L�R�Q���D�U�F�K�L�W�H�F�W�X�U�H���R�U���D�O�J�R�U�L�W�K�P����
�,�W���K�D�V���D���I�H�Z���D�G�Y�D�Q�W�D�J�H�V���R�Y�H�U���V�\�V�W�H�P�V���W�K�D�W���U�H�O�\���R�Q���F�O�D�V�V�L�¿�H�U�V�����,�W��
evaluates the entire picture at test time, so the picture’s global 
setting shapes its expectations. In contrast to frameworks like 
�5���&�1�1�����Z�K�L�F�K���U�H�T�X�L�U�H���W�K�R�X�V�D�Q�G�V���R�I���H�Y�D�O�X�D�W�L�R�Q�V���I�R�U���D���V�L�Q�J�O�H���L�P��
age, it also establishes expectations with a single organization 
�H�Y�D�O�X�D�W�L�R�Q�����7�K�L�V���P�D�N�H�V���L�W���D���W�K�R�X�V�D�Q�G���W�L�P�H�V���T�X�L�F�N�H�U���W�K�D�Q���5���&�1�1��
�D�Q�G���D���K�X�Q�G�U�H�G���W�L�P�H�V���I�D�V�W�H�U���W�K�D�Q���)�D�V�W���5���&�1�1�>���@��

Fig. 1: Object Detectio Module

MODULE 3: Reading
�7�K�H���S�U�R�F�H�V�V���R�I���R�S�W�L�F�D�O���F�K�D�U�D�F�W�H�U���U�H�F�R�J�Q�L�W�L�R�Q�����2�&�5�����Z�D�V���X�V�H�G���W�R��
turn printed text into editable text. In a variety of applications, 
�2�&�5���L�V���D���Y�H�U�\���K�H�O�S�I�X�O���D�Q�G���S�R�S�X�O�D�U���W�H�F�K�Q�R�O�R�J�\�>�����@�����,�Q���W�K�L�V���S�U�R��
gression, a pi camera and a speaker are required. The reason for 
the camera is to catch the picture of the book or the paper that 
�L�V���V�H�W���E�H�I�R�U�H���L�W�����:�K�H�Q���W�K�H���S�L�F�W�X�U�H���K�D�V���E�H�H�Q���F�D�X�J�K�W���L�W���K�D�V���E�H�H�Q��
sent for preparing. The handling steps include the division of the 
content from the foundation in the caught picture. The content 
after isolated is sent to transformation measure. The Conversion 
�F�\�F�O�H���L�Q�F�O�X�G�H�V���F�K�D�Q�J�L�Q�J���R�Y�H�U���W�K�H���5�*�%���W�R�Q�H���L�Q�W�R���K�L�J�K���F�R�Q�W�U�D�V�W��
network that isolates the words into single person to perceive 
the content accurately. This lattice arrangement is appropriate to 

�Z�R�U�N���R�Q���W�K�H���S�U�R�G�X�F�W�L�Y�L�W�\���R�I���W�K�H���I�U�D�P�H�Z�R�U�N�����$�I�W�H�U���W�K�H���D�F�N�Q�R�Z�O��
edgment of the content the last yield is shipped off the client as 
text. The content yield is then changed over into sound utilizing 
�W�H�[�W���W�R���G�L�V�F�R�X�U�V�H���X�W�L�O�L�]�L�Q�J���S�\�W�K�R�Q���O�L�E�U�D�U�L�H�V�����7�K�H���O�D�V�W���V�R�X�Q�G���\�L�H�O�G��
can be heard on a speaker.

MODULE 4: Surrounding details
�,�Q���W�K�L�V���V�W�H�S�����Z�H�¶�O�O���F�R�Q�Q�H�F�W���W�K�H���'�+�7�������V�H�Q�V�R�U���W�R���W�K�H���5�D�V�S�E�H�U�U�\��
Pi in order to get the temperature and humidity of the environ��
ment. The DHT11 humidity and temperature sensor is used in 
�W�K�H���¿�U�V�W���S�D�U�W���W�R���P�R�Q�L�W�R�U���P�R�L�V�W�X�U�H���D�Q�G���W�H�P�S�H�U�D�W�X�U�H�����7�K�H���G�D�P�S��
ness and temperature are detected in the second portion using 
the DHT11 sensor.

The following section examines the output of the DHT sensor 
module and condenses temperature and moisture values into a 
manageable amount of rate and Celsius scale. Mugginess and 
temperature are also displayed on the screen in the third element 
of this process.

The framework association depends on a single wire sequential 
�F�R�U�U�H�V�S�R�Q�G�H�Q�F�H�����)�L�U�V�W���5�D�V�S�E�H�U�U�\���S�L���F�R�Q�Y�H�\���D���E�H�J�L�Q�Q�L�Q�J���P�H�V�V�D�J�H��
utilizing a python program to DHT module and afterward DHT 
gives a reaction signal containing temperature and stickiness 
information. Thus, right off the bat we compose a python pro��
�J�U�D�P���R�Q���U�D�V�S�E�H�U�U�\���S�L���D�Q�G���U�X�Q���L�W�����$�I�W�H�U���D���I�U�X�L�W�I�X�O���H�[�H�F�X�W�L�R�Q���R�I���W�K�H��
�S�\�W�K�R�Q���S�U�R�J�U�D�P�����5�D�V�S�E�H�U�U�\���S�L���J�D�W�K�H�U�V���W�K�H���\�L�H�O�G���L�Q�I�R�U�P�D�W�L�R�Q���D�Q�G��
concentrate it in two sections one is mugginess and second is 
temperature and afterward long haul steadiness. This sensor has 
a resistive type of moisture estimation section and an NTC type 
�W�H�P�S�H�U�D�W�X�U�H���H�V�W�L�P�D�W�L�R�Q���V�H�J�P�H�Q�W���E�X�L�O�W���L�Q�����D�V���Z�H�O�O���D�V���D�Q�������F�\�F�O�H��
�P�L�F�U�R���F�R�Q�W�U�R�O�O�H�U���W�K�D�W���K�D�V���D���T�X�L�F�N���U�H�V�S�R�Q�V�H���D�Q�G���L�V���F�R�V�W���H�I�I�H�F�W�L�Y�H����
�D�Q�G�� �L�V�� �D�Y�D�L�O�D�E�O�H�� �L�Q�� �D�� �����S�L�Q�� �V�L�Q�J�O�H�� �O�L�Q�H�� �E�X�Q�G�O�H���� �6�H�T�X�H�Q�W�L�D�O�� �F�R�U��
respondence, i.e. single wire correspondence, is dealt with by 
the DHT11 module.

This module sends data in the form of a heartbeat train with a 
�F�H�U�W�D�L�Q�� �W�L�P�H�� �S�H�U�L�R�G���� �3�U�L�R�U�� �W�R�� �G�H�O�L�Y�H�U�L�Q�J�� �G�D�W�D�� �W�R�� �W�K�H�� �5�D�V�S�E�H�U�U�\��
Pi, it is necessary to create an introduction order with a time 
delay.[5] Furthermore, the complete contact takes roughly 4 
�P�L�O�O�L�V�H�F�R�Q�G�V�����7�K�H���5�D�V�S�E�H�U�U�\���3�L���G�H�O�L�Y�H�U�V���D���K�L�J�K���W�R���O�R�Z���E�H�J�L�Q�Q�L�Q�J��
�V�L�J�Q�D�O���W�R���'�+�7�������Z�L�W�K���D�Q���������V�H�F�R�Q�G���G�H�O�D�\���W�R���H�Q�V�X�U�H ���W�K�H �'�+�7�¶�V��
�L�G�H�Q�W�L�¿�F�D�W�L�R�Q��

�$�I�W�H�U���W�K�D�W�����5�D�V�S�E�H�U�U�\���3�L���V�K�R�X�O�G���S�X�O�O���X�S���W�K�H���L�Q�I�R�U�P�D�W�L�R�Q���O�L�Q�H���D�Q�G��
�Z�D�L�W���������������V�H�F�R�Q�G�V���I�R�U���'�+�7�¶�V���U�H�D�F�W�L�R�Q�����:�K�H�Q���'�+�7���L�G�H�Q�W�L�¿�H�V��
the start signal, it’s not a low voltage level reaction sign to the 
�5�D�V�S�E�H�U�U�\���3�L���Z�L�W�K���D�Q�������V���W�L�P�H���G�H�O�D�\�����$�I�W�H�U���W�K�D�W�����W�K�H���'�+�7���U�H�J�X�O�D��
�W�R�U���S�X�O�O�V���X�S���W�K�H���L�Q�I�R�U�P�D�W�L�R�Q���O�L�Q�H���D�Q�G���V�D�Y�H�V���L�W���I�R�U�������V���I�R�U���'�+�7�¶�V��
�L�Q�I�R�U�P�D�W�L�R�Q���R�U�F�K�H�V�W�U�D�W�L�R�Q�����:�K�H�Q���L�Q�I�R�U�P�D�W�L�R�Q���W�U�D�Q�V�L�W���L�V���D�W���D���O�R�Z��
voltage level, it means DHT11 is transmitting a reaction mes��
�V�D�J�H�����:�K�H�Q���L�W�¶�V���¿�Q�L�V�K�H�G�����'�+�7���S�X�O�O�V���X�S���W�K�H���L�Q�I�R�U�P�D�W�L�R�Q���O�L�Q�H���I�R�U��
�����V���W�R���S�U�H�S�D�U�H���L�Q�I�R�U�P�D�W�L�R�Q���W�U�D�Q�V�I�H�U�����,�Q�I�R�U�P�D�W�L�R�Q���G�H�V�L�J�Q���W�K�D�W���L�V��
�V�H�Q�G�L�Q�J���E�\���'�+�7���W�R���5�D�V�S�E�H�U�U�\���S�L���I�R�U���H�D�F�K���S�L�H�F�H���V�W�D�U�W�V���Z�L�W�K�������—�V��
low voltage level and length of high voltage level sign decides if 
�L�Q�I�R�U�P�D�W�L�R�Q���E�L�W���L�V���³���´���R�U���³���´�����%�H�F�D�X�V�H���Z�H�¶�O�O���E�H���V�H�W�W�L�Q�J���W�K�H���'�+�7��
�V�H�Q�V�R�U���D�W���D���G�L�V�W�D�Q�F�H���R�I���������P�H�W�U�H�V���L�Q���W�K�L�V���F�D�V�H�����Z�H�¶�O�O���Q�H�H�G���D�����N���S�X�O�O��
�X�S���U�H�V�L�V�W�R�U�����$���V�X�I�¿�F�L�H�Q�W���Y�D�O�X�H���G�U�D�Z���X�S���U�H�V�L�V�W�R�U���V�K�R�X�O�G���E�H���X�V�H�G���L�I��
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�W�K�H���'�+�7���L�V���W�R���E�H���S�R�V�L�W�L�R�Q�H�G���D�W���D���G�L�V�W�D�Q�F�H���J�U�H�D�W�H�U���W�K�D�Q���������P�H�W�U�H�V����
�,�W�¶�V���I�D�U���I�U�R�P���D���O�R�Z���Y�R�O�W�D�J�H���U�H�D�F�W�L�R�Q���V�L�J�Q�D�O���W�R���$�U�G�X�L�Q�R���Z�L�W�K���D�Q��
�������V�H�F�R�Q�G���W�L�P�H���G�H�O�D�\���'�+�7���U�H�J�X�O�D�W�R�U���W�K�H�Q���S�X�O�O�V���X�S���W�K�H���L�Q�I�R�U�P�D��
�W�L�R�Q���O�L�Q�H���D�Q�G���U�H�V�H�U�Y�H�V���L�W���I�R�U�������V���I�R�U���'�+�7�����¶�V���P�D�V�W�H�U�P�L�Q�G�L�Q�J���R�I��
�L�Q�I�R�U�P�D�W�L�R�Q���W�U�D�Q�V�P�L�V�V�L�R�Q�����:�K�H�Q���L�Q�I�R�U�P�D�W�L�R�Q���W�U�D�Q�V�L�W���L�V���D�W���D���O�R�Z��
voltage level, it means DHT11 is transmitting a reaction message.

MODULE 5: Moving
�,�Q���W�K�L�V���V�W�H�S�����Z�H���X�V�H���1�R�G�H�0�&�8�����/�������'���P�R�W�R�U���G�U�L�Y�H�U�����F�K�D�V�V�L�V����
�$�U�G�X�L�Q�R���,�'�(���W�R���X�S�O�R�D�G���W�K�H���F�R�G�H���L�Q���1�R�G�H�0�&�8���D�Q�G���%�O�\�Q�N���D�S�S���W�R��
control the movement of the car. Firstly, we assemble the chassis 
with wheels and motors. Then we connect those motors with 
�1�R�G�H�0�&�8���Z�L�W�K���W�K�H���K�H�O�S���R�I���M�X�P�S�H�U���Z�L�U�H�V�����$�I�W�H�U���F�R�Q�Q�H�F�W�L�Q�J���W�K�H��
�1�R�G�H�0�&�8���Z�L�W�K���W�K�H���F�D�U���F�K�D�V�V�L�V���S�U�R�S�H�U�O�\�����Z�H���F�R�Q�¿�J�X�U�H���W�K�H���%�O�\�Q�N��
app and get the authentication key for the new project created in 
�W�K�H���D�S�S�����$�I�W�H�U���D�O�O���W�K�L�V�����Z�H���Z�U�L�W�H���D���F�R�G�H���L�Q���H�P�E�H�G�G�H�G���&���O�D�Q�J�X�D�J�H��
�R�Q���$�U�G�X�L�Q�R���,�'�(�����,�Q���W�K�L�V���F�R�G�H���Z�H���J�L�Y�H���W�K�H���D�X�W�K�H�Q�W�L�F�D�W�L�R�Q���N�H�\���R�I��
�%�O�\�Q�N���D�S�S���D�Q�G���V�V�L�G���D�Q�G���S�D�V�V�Z�R�U�G���R�I���W�K�H���:�L���)�L���Z�K�L�F�K���K�H�O�S�V���W�R��
�F�R�Q�Q�H�F�W���W�K�H���1�R�G�H�0�&�8���Z�L�W�K���:�L���)�L���D�Q�G���%�O�\�Q�N���D�S�S�����$�Q�G���L�Q���W�K�H��
�O�D�V�W�����Z�H���M�X�V�W���Q�H�H�G���W�R���F�R�Q�W�U�R�O���W�K�H���F�D�U���Z�L�W�K���W�K�H���K�H�O�S���R�I���%�O�\�Q�N���D�S�S��
and then car moves on the directed path. 

Fig. 2:  Flowchart of Methodology

III.  RASPBERRY PI
�5�D�V�S�E�H�U�U�\���3�L���L�V���D���V�L�Q�J�O�H���E�R�D�U�G���F�R�P�S�X�W�H�U�����7�R���J�H�W���W�K�H���L�Q�W�H�U�I�D�F�H�����\�R�X��
�F�D�Q���L�Q�V�W�D�O�O���W�K�H���5�D�V�S�E�L�D�Q���2�S�H�U�D�W�L�Q�J���6�\�V�W�H�P�����%�X�V�W�H�U���R�U���6�W�U�H�W�F�K������
�7�K�H���5�D�V�S�E�H�U�U�\���3�L���P�D�\���E�H���X�V�H�G���D�V���D���P�L�Q�L���3�&���E�\���F�R�Q�Q�H�F�W�L�Q�J���K�D�U�G��
ware devices such as a keyboard, mouse, and display. Continuous 

�,�P�D�J�H���9�L�G�H�R���3�U�R�F�H�V�V�L�Q�J�����,�R�7���E�D�V�H�G���D�S�S�O�L�F�D�W�L�R�Q�V�����D�Q�G���5�R�E�R�W�L�F�V��
�D�S�S�O�L�F�D�W�L�R�Q�V�� �D�U�H�� �D�O�O�� �F�R�P�P�R�Q�� �X�V�H�V�� �I�R�U�� �5�D�V�S�E�H�U�U�\�� �3�L�����$�O�W�K�R�X�J�K��
�5�D�V�S�E�H�U�U�\���3�L���L�V���V�O�R�Z�H�U�>���@���W�K�D�Q���D���3�&���R�U���D���Z�R�U�N�V�W�D�W�L�R�Q�����L�W���L�V���V�W�L�O�O��
a computer capable of providing all of the standard features 
�D�Q�G�� �F�D�S�D�F�L�W�L�H�V�� �Z�L�W�K�� �O�R�Z�� �S�R�Z�H�U�� �F�R�Q�V�X�P�S�W�L�R�Q���� �5�D�V�S�E�L�D�Q�� �2�6�� �L�V��
�E�D�V�H�G���R�Q���'�H�E�L�D�Q���D�Q�G���L�V���S�U�R�Y�L�G�H�G���E�\���W�K�H���5�D�V�S�E�H�U�U�\���3�L���)�R�X�Q�G�D��
�W�L�R�Q�����7�K�H�\���D�O�V�R���S�U�R�Y�L�G�H���1�2�2�%�6���2�6���I�R�U���5�D�V�S�E�H�U�U�\���3�L�����:�H���F�D�Q��
�R�I�I�H�U���D���I�H�Z���7�K�L�U�G���3�D�U�W�\���2�6���Y�H�U�V�L�R�Q�V���V�X�F�K���D�V���8�E�X�Q�W�X�� �5�,�6�&���2�6����
�:�L�Q�G�R�Z�V���������,�2�7���&�R�U�H�����D�Q�G���V�R���R�Q�����5�D�V�S�E�L�D�Q���2�6���L�V���D���F�R�P�S�O�H�W�H��
operating system that is available for free. This operating system 
�K�D�V���E�H�H�Q���S�U�R�I�H�V�V�L�R�Q�D�O�O�\���X�S�J�U�D�G�H�G���I�R�U���X�V�D�J�H���Z�L�W�K���W�K�H���5�D�V�S�E�H�U�U�\��
�3�L�����5�D�V�S�E�L�D�Q���K�D�V���D���J�U�D�S�K�L�F�D�O���X�V�H�U���L�Q�W�H�U�I�D�F�H�����*�8�,�����W�K�D�W���L�Q�F�O�X�G�H�V��
�W�R�R�O�V���I�R�U���E�U�R�Z�V�L�Q�J�����3�\�W�K�R�Q���S�U�R�J�U�D�P�P�L�Q�J�����R�I�¿�F�H�����J�D�P�H�V�����D�Q�G���V�R��
�R�Q�����7�R���V�D�Y�H���W�K�H���2�6�����Z�H���V�K�R�X�O�G���X�V�H���D�Q���6�'���F�D�U�G�����D�W���O�H�D�V�W�������*�%���L�V��
�U�H�F�R�P�P�H�Q�G�H�G�������Z�R�U�N�L�Q�J���6�\�V�W�H�P�������5�D�V�S�E�H�U�U�\���3�L���L�V���P�R�U�H���W�K�D�Q���D��
�F�R�P�S�X�W�H�U���E�H�F�D�X�V�H���L�W���D�O�O�R�Z�V���D�F�F�H�V�V���W�R���R�Q���F�K�L�S���H�T�X�L�S�P�H�Q�W���V�X�F�K��
�D�V���*�3�,�2�V�����Z�K�L�F�K���P�D�\���E�H���X�V�H�G���W�R���G�H�Y�H�O�R�S���D�S�S�O�L�F�D�W�L�R�Q�V�����:�H���F�D�Q��
associate and control gadgets such as LEDs, engines, sensors, 
�D�Q�G���V�R���R�Q���E�\���J�R�L�Q�J���W�R���*�3�,�2�����,�W���K�D�V���D�Q���$�5�0���E�D�V�H�G���%�U�R�D�G�F�R�P��
�3�U�R�F�H�V�V�R�U���6�R�&���D�Q�G���D�Q���R�Q���F�K�L�S���*�3�8�����*�U�D�S�K�L�F�V���3�U�R�F�H�V�V�L�Q�J���8�Q�L�W������
�7�K�H���&�3�8���V�S�H�H�G���R�I���W�K�H���5�D�V�S�E�H�U�U�\���3�L���L�V���L�Q�F�U�H�D�V�H�G���I�U�R�P�����������0�+�]��
�W�R�����������*�+�]�����2�Q���E�R�D�U�G���6�'�5�$�0���Z�L�W�K���F�D�S�D�F�L�W�L�H�V���U�D�Q�J�L�Q�J���I�U�R�P����������
�0�%���W�R�������*�%���L�V���D�O�V�R���L�Q�F�O�X�G�H�G�����)�R�U���W�K�H���5�D�V�S�E�H�U�U�\���3�L�����R�Q���F�K�L�S���6�3�,����
�,���&�����,���6�����D�Q�G���8�$�5�7���P�R�G�X�O�H�V���D�U�H���D�O�V�R���D�Y�D�L�O�D�E�O�H��

IV.  CONCLUSION
This paper portrays a device that can perform multiple tasks and 
�S�U�R�Y�H���W�R���E�H���D���K�H�O�S�I�X�O���K�D�Q�G���L�Q���Y�D�U�L�R�X�V���¿�H�O�G�V�����3�H�R�S�O�H���I�U�R�P���G�L�I�I�H�U�H�Q�W��
�V�H�F�W�R�U�V���F�D�Q���X�V�H���W�K�L�V���G�H�Y�L�F�H���I�R�U���G�L�I�I�H�U�H�Q�W���S�X�U�S�R�V�H�V�����$�Q�\���D�J�H���J�U�R�X�S��
�S�H�U�V�R�Q�� �F�D�Q�� �X�V�H�� �W�K�L�V�� �G�H�Y�L�F�H�� �H�I�¿�F�L�H�Q�W�O�\���� �7�K�L�V�� �G�H�Y�L�F�H�� �L�V�� �F�D�S�D�E�O�H��
of handling huge computations as many new technologies and 
libraries have been used to make this machine more liable than 
�R�W�K�H�U���V�X�F�K���G�H�Y�L�F�H�V�����5�D�V�S�E�H�U�U�\���3�L���L�V���S�O�D�\�L�Q�J���D���P�D�M�R�U���U�R�O�H���L�Q���W�K�L�V��
project as the coding part has been implemented in it and Node 
MCU is used to make the device movable. Yolo and Tesseract 
�O�L�E�U�D�U�L�H�V���D�Q�G���V�R�I�W�Z�D�U�H���D�U�H���X�V�H�G���Z�L�W�K���2�S�H�Q�&�9���W�R���P�D�N�H���W�K�H���U�H�V�X�O�W�V��
of the modules more accurate and reliable.

V.  FUTURE SCOPE
The present framework gives best outcomes in a plain foundation 
and henceforth puts certain imperatives on the user for effective 
working. The future work will incorporate usage of YOLOv4 as 
�F�X�U�U�H�Q�W�O�\���<�2�/�2�Y�����K�D�V���E�H�H�Q���X�V�H�G���I�R�U���R�E�M�H�F�W���O�R�F�D�W�L�R�Q���D�Q�G���G�H�W�H�F��
tion. The new version i.e. The backbone of YOLOv4 is made up of 
�&�6�3�'�D�U�N�Q�H�W���������D���V�S�D�W�L�D�O���S�\�U�D�P�L�G���S�R�R�O�L�Q�J���H�[�W�U�D���P�R�G�X�O�H�����D���3�$�1�H�W��
�S�D�W�K���D�J�J�U�H�J�D�W�L�R�Q���Q�H�F�N�����D�Q�G���D���<�2�/�2�Y�����K�H�D�G�����&�6�3�'�D�U�N�Q�H�W�������L�V��
a new backbone that can assist CNN learn more effectively. 
�2�Y�H�U���&�6�3�'�D�U�N�Q�H�W���������W�K�H���V�S�D�W�L�D�O���S�\�U�D�P�L�G���S�R�R�O�L�Q�J���E�O�R�F�N���L�V���X�V�H�G��
�W�R���H�[�S�D�Q�G���W�K�H���U�H�F�H�S�W�L�Y�H���¿�H�O�G���D�Q�G���H�[�W�U�D�F�W���R�X�W���W�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W��
�F�R�Q�W�H�[�W���I�H�D�W�X�U�H�V�����3�$�1�H�W���L�V���X�W�L�O�L�V�H�G���I�R�U���S�D�U�D�P�H�W�H�U���D�J�J�U�H�J�D�W�L�R�Q���I�R�U��
�V�H�Y�H�U�D�O���G�H�W�H�F�W�R�U���O�H�Y�H�O�V���L�Q���<�2�/�2�Y�����L�Q�V�W�H�D�G���R�I���)�H�D�W�X�U�H���3�\�U�D�P�L�G��
Networks (FPN) for object recognition[2]. 

�<�2�/�2�Y���� �L�V�� �W�Z�L�F�H�� �D�V�� �I�D�V�W�� �D�V�� �(�I�¿�F�L�H�Q�W�'�H�W�� �Z�L�W�K�� �H�T�X�L�Y�D�O�H�Q�W�� �S�H�U��
�I�R�U�P�D�Q�F�H�����D�Q�G���L�W���L�P�S�U�R�Y�H�V���<�2�/�2�Y���¶�V���$�3���D�Q�G���)�3�6���E�\�����������D�Q�G��
12%, respectively.
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ObJective
	 1.	 To minimize the time during the readings.

	 2.	 To minimize the wastage of water in reservoir in rainy 
season.

	 ����	�7�R���N�Q�R�Z���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W���H�I�I�H�F�W��

	 4.	 To know the effect of moisture (leakage of water) at the 
side of coupling.

	 5.	 To reduce the accidents.

I.  Introduction
�0�L�Q�L���K�\�G�U�R�H�O�H�F�W�U�L�F���S�R�Z�H�U���S�O�D�Q�W���Z�D�V���¿�U�V�W���X�V�H�G���W�R���J�H�Q�H�U�D�W�H���H�O�H�F��
�W�U�L�F�L�W�\���L�Q���������������7�K�H���U�D�Q�J�H���R�I���S�R�Z�H�U���L�V���I�U�R�P���������:���W�R���������.�:����
�$�V���Z�H���D�O�O���N�Q�R�Z���W�K�D�W���W�K�H���Z�D�W�H�U���L�V���U�H�Q�H�Z�D�E�O�H���V�R�X�U�F�H���Z�K�L�F�K���K�D�V��
potential and kinetic energy that can be converted into electricity 
by means of hydroelectric power plant. In this we use a turbine 
and an alternator with mechanical coupling. If we talk about the 
hydroelectric power plant so it converts kinetic energy and po��
tential energy into electrical energy then electricity is transferred 
by the conductors which can be displayed. Now we are talking 

about the smart mini hydroelectric power plant in which some 
automations and alarms are there like:

	 ����	�$�X�W�R�P�D�W�L�R�Q���U�H�O�D�W�H�G���W�R���W�K�H���W�U�D�Q�V�I�H�U�U�L�Q�J���W�K�H���G�D�W�D���Y�R�O�W�D�J�H����

	 ����	�$�X�W�R�P�D�W�L�R�Q���U�H�O�D�W�H�G���W�R���U�H�V�H�U�Y�R�L�U��

	 ����	�$�O�D�U�P�V���U�H�O�D�W�H�G���W�R���Z�D�W�H�U���S�U�H�V�H�Q�W���L�Q���S�H�Q�V�W�R�F�N��

	 ����	�$�O�D�U�P�V���U�H�O�D�W�H�G���W�R���O�H�Y�H�O��

	 5.	 Leakage of water at the coupling side. 

	 ����	�$�O�D�U�P�V���U�H�O�D�W�H�G���W�R���H�D�U�W�K�T�X�D�N�H��

�+�\�G�U�R�H�O�H�F�W�U�L�F���S�R�Z�H�U���S�O�D�Q�W���J�H�Q�H�U�D�W�H�V�������������W�K�H���H�O�H�F�W�U�L�F�L�W�\���R�I���W�K�H��
total power in the whole word. [1] The total output of hydro��
�H�O�H�F�W�U�L�F���S�R�Z�H�U���S�O�D�Q�W���G�H�S�H�Q�G�V���X�S�R�Q���W�K�H���H�I�¿�F�L�H�Q�F�\���R�I���W�K�H���W�X�U�E�L�Q�H��
and alternator [1]. If we talk about the sensors in our project so 
moisture, temperature and vibration are used by which we can 
change the output level and pulse rate accordingly. The purpose 
of our project is to do smart work in generated voltage, cou��
pling, blades of turbine, reservoir and penstock. Hydroelectric 
is a very clean sources, that does not consume but can be used 
the water again and again for making it available or other uses. 
�>�����@���7�K�H���V�L�P�S�O�H���S�U�L�Q�F�L�S�O�H���R�I���+�3�3���I�R�O�O�R�Z�V���W�K�D�W���L�I���Z�D�W�H�U���F�D�Q���D�Q�G��

Our project consists of Arduino uno and nano, WIFI module, alternator, turbine, and some sensors. In this some important 
things are automated and alarms based due to take more time and safety purpose. If we talk about the total generated power 
�V�R���L�W���G�H�S�H�Q�G�V���X�S�R�Q���W�K�H���K�H�D�G���R�I���Z�D�W�H�U���D�Q�G���G�L�V�F�K�D�U�J�H���U�D�W�H���R�I���À�R�Z���L���H�������3� ���������4�J�K�����'�X�U�L�Q�J���W�K�H���U�R�W�D�W�L�R�Q���R�I���W�K�H���W�X�U�E�L�Q�H���E�O�D�G�H�¶�V��
temperature is also determine. To take the 50 Hz frequency the rotation must be equal to the 1500 RPM. If we want to know 
�W�K�H���L�Q�I�R�U�P�D�W�L�R�Q���R�I���H�D�U�W�K�T�X�D�N�H���V�R���Z�H���F�D�Q���H�D�V�L�O�\���¿�Q�G���L�Q���V�P�D�U�W���P�L�Q�L���K�\�G�U�R�H�O�H�F�W�U�L�F���S�R�Z�H�U���S�O�D�Q�W�����9�R�O�W�D�J�H���L�V���W�U�D�Q�V�I�H�U�U�H�G���W�K�U�R�X�J�K��
the Wi-Fi module in the form of codes.

Key words: Earthquake system, an additional system for penstock, transferring the data by WI FI, level indicator related to 
reservoir, total generated power and sound system.
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might be piped from a particular(higher) level to lower level 
�W�K�H�Q���W�K�H���U�H�V�X�O�W�L�Q�J���Z�D�W�H�U���S�U�H�V�V�X�U�H���F�D�Q���E�H���X�V�H�G���I�R�U���J�H�Q�H�U�D�W�L�Q�J���>�����@����
It means that HP involves the use of potential energy released 
by weight of falling water with the help of vertical distance for 
generation of electricity. In project, vibration sensor is used for 
the earthquake protection at the side of plant. Moisture sensor 
is used for sensing the water at the side of coupling between 
alternator and turbine. The temperature sensor is used for the 
�V�H�Q�V�L�Q�J���W�H�P�S�H�U�D�W�X�U�H���R�I���E�O�D�G�H�V���R�I���W�K�H���W�X�U�E�L�Q�H�����:�H���K�D�Y�H���P�D�G�H���V�X�F�K��
type of system in which there is no water in penstock so we will 
get a message from a device.

Literature Review: The sources of water is depleting day by 
�G�D�\�����:�K�L�F�K���F�D�X�V�H�V���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W���L�V�V�X�H�V���O�L�N�H���R�]�R�Q�H���O�D�\�H�U���D�Q�G��
global warming, to avoid this problem came an idea about the 
�S�U�R�M�H�F�W���Z�K�L�F�K���Z�H���K�D�Y�H���G�H�Y�H�O�R�S�H�G���D�Q�G���Q�D�P�H���L�V���³�)�2�5�0�8�/�$�7�,�2�1��
�$�1�'���'�(�9�(�/�2�3�0�(�1�7���2�)���6�0�$�5�7���0�,�1�,���+�<�'�5�2�(�/�(�&�7�5�,�&��
�3�2�:�(�5���3�/�$�1�7�´�����$�U�G�X�L�Q�R���X�Q�R�����Q�D�Q�R���D�Q�G���V�R�P�H���V�H�Q�V�R�U�V���S�O�D�\��
major role advanced than normal power plant. Smart hydroelec��
tric power plant is related to the automation and alarms by which 
accidents can be reduced.

Principle Behind the Smart Mini Hydro Power Plant: The 
principle behind the smart mini hydroelectric power plant is 
divided in two categories: Hardware and Software 

Hardware:���,�W���L�V���U�H�O�D�W�H�G���W�R���J�H�Q�H�U�D�W�L�R�Q���R�I���H�O�H�F�W�U�L�F�L�W�\�����>���@���:�K�H�Q�H�Y�H�U��
�À�X�[�H�V�� �F�X�W�� �W�K�H�� �F�R�Q�G�X�F�W�R�U�� �D�Q�G�� �F�R�Q�G�X�F�W�R�U�� �F�X�W�V�� �W�K�H�� �À�X�[�� �D�Q�G�� �D�Q�\��
�U�H�O�D�W�L�Y�H���F�K�D�Q�J�H���L�Q���À�X�[�H�V���D�Q�G���F�R�Q�G�X�F�W�R�U�V���E�H�W�Z�H�H�Q���W�K�H�P���J�H�Q�H�U�D�W�H�V��
�W�K�H���H�O�H�F�W�U�L�F�L�W�\���L���H�������)�D�U�D�G�D�\�¶�V���O�D�Z���>���@�����:�K�L�F�K���G�H�S�H�Q�G�V���X�S�R�Q���W�K�H��
�U�D�W�H���R�I���F�K�D�Q�J�H���R�I���À�X�[�H�V�����7�K�D�W���F�D�Q���E�H���P�D�W�K�H�P�D�W�L�F�D�O���G�H�¿�Q�H�G���D�V��

�(��� ���G�����������G�W

�:�K�H�U�H�����(���L�V���W�K�H���J�H�Q�H�U�D�W�H�G���(�0�)��

�G�������L�V���W�K�H���U�D�W�H���R�I���F�K�D�Q�J�H���R�I���À�X�[�H�V����

t is the time.

Software:���7�K�H���V�R�I�W�Z�D�U�H���S�U�R�M�H�F�W���F�R�Q�V�L�V�W�V���R�I���I�X�Q�F�W�L�R�Q�D�O�L�W�L�H�V�����D�O�O��
functionalities must be in a modular approach so that develop��
ment will be easier and faster. The principle of software is to 
provide the pulse and clock from the hardware, that pulse is able 
to do the desired work. 

Main Components Used in Smart Mini Hydro Electric Power 
Plant. There are so many components which are used in project 
by which project makes. 

	 ����	 �$�U�G�X�L�Q�R���X�Q�R�����$�U�G�X�L�Q�R���X�Q�R���L�V���X�V�H�G���W�R���S�U�R�G�X�F�H���D���S�X�O�V�H���F�O�R�F�N����
of desired frequency. It operates at 5v and clock frequency 
�P�D�\���E�H�������0�*�]�����,�W���K�D�V���������P�D�O�H���,���2���K�H�D�G�H�U�V����

	 ����	 �$�U�G�X�L�Q�R�� �1�D�Q�R���� �7�K�H���$�U�G�X�L�Q�R�� �Q�D�Q�R�� �L�V�� �D�� �P�L�F�U�R�F�R�Q�W�U�R�O�O�H�U��
�E�D�V�H�G���R�Q���W�K�H���P�L�F�U�R�F�K�L�S�����$�U�G�X�L�Q�R���X�Q�R���K�D�V���������G�L�J�L�W�D�O���S�L�Q�V��
and 6 analog pins. It operates at 5 v. It is used to transmit 
the data and receive the data wirelessly (networking ap��
�S�O�L�F�D�W�L�R�Q������ �,�W�� �L�V�� �D�O�V�R�� �N�Q�R�Z�Q�� �D�V�� �V�H�U�L�D�O�� �W�R�� �:�L���)�L�� �P�R�G�X�O�H����
which belongs to the transmission way of IoT. In project, 
it is used for transmitting the voltage to the mobile.

              

	 ����	�6�R�P�H�� �V�H�Q�V�R�U�V�� �D�Q�G�� �Y�R�O�W�P�H�W�H�U���� �V�H�Q�V�R�U�V�� �D�U�H�� �X�V�H�G�� �W�R�� �V�H�Q�V�H��
and detect the object and environment issues moisture, 
temperature and vibration etc. are used. The function of 
the sensors is to convert from physical into measurable 
�Y�R�O�W�D�J�H���� �>���@���9�R�O�W�P�H�W�H�U���L�V���D�Q���H�O�H�F�W�U�L�F�D�O���L�Q�V�W�U�X�P�H�Q�W���W�K�D�W���L�V��
�D�E�O�H���W�R���P�H�D�V�X�U�H���W�K�H���Y�R�O�W�D�J�H���L�Q���Y�R�O�W���>���@�����>���@���,�W���K�D�V���L�Q�¿�Q�L�W�H��
resistance because short circuit. It is always connected in 
�S�D�U�D�O�O�H�O���>���@�����,�Q���W�K�L�V���S�U�R�M�H�F�W�����Y�R�O�W�D�J�H���G�L�V�S�O�D�\���Y�R�O�W�P�H�W�H�U�����L�V��
�X�V�H�G�����7�K�H���V�S�H�F�L�¿�F�D�W�L�R�Q���R�I���W�K�L�V���G�L�V�S�O�D�\���L�V�����������W�R���������Y���'�&����
�9�R�O�W�P�H�W�H�U���Z�R�U�N�V���R�Q���W�K�H���S�U�L�Q�F�L�S�O�H���R�I���R�K�P�¶�V���O�D�Z�����W�K�D�W���V�W�D�W�H�V��
the voltage across a resistance is directly proportional to 
�W�K�H���F�X�U�U�H�Q�W�����Z�K�L�F�K���L�V���À�R�Z�L�Q�J���W�K�U�R�X�J�K���W�K�H���U�H�V�L�V�W�D�Q�F�H������

         

	 ����	�$�O�W�H�U�Q�D�W�R�U���D�Q�G���7�X�U�E�L�Q�H�����>���@���$�Q���D�O�W�H�U�Q�D�W�R�U���L�V���G�H�Y�L�F�H���Z�K�L�F�K��
converts the mechanical energy into electrical energy [8]. 
�$���W�X�U�E�L�Q�H���L�V���D���G�H�Y�L�F�H���W�K�D�W���F�R�Q�Y�H�U�W�V���N�L�Q�H�W�L�F���H�Q�H�U�J�\���R�I���V�R�P�H��
�À�X�L�G���V�X�F�K���D�V���Z�D�W�H�U�����V�W�H�D�P���D�Q�G���D�L�U���L�Q���W�K�H���X�V�H�I�X�O���Z�R�U�N�����7�K�D�W��
is used in generation electricity. 
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	 5.	 Sound system and LEDs: sound system may be consisted 
of buzzer and speaker that is able to produce sound in 
�D�O�D�U�P�V�����>�����@���,�W���V�W�D�Q�G�V���I�R�U���/�L�J�K�W���(�P�L�W�W�L�Q�J���'�L�R�G�H�����7�K�D�W���J�L�Y�H�V��
off visible light when it is in forward bias. [2] LEDs are 
not made of silicon and germanium but made up of gallium 
arsenide and phosphide [2]. It is possible to produce differ��
ent types of colours (red, yellow, and green). For example, 
if an LED is manufactured using gallium arsenide, it will 
�S�U�R�G�X�F�H���D���U�H�G���O�L�J�K�W�����/�(�'���L�V���P�D�G�H���Z�L�W�K���J�D�O�O�L�X�P���S�K�R�V�S�K�L�G�H����
�L�W���Z�L�O�O���J�L�Y�H���J�U�H�H�Q���O�L�J�K�W�����>���@���:�K�H�Q���/�(�'���L�V���L�Q���I�R�U�Z�D�U�G���E�L�D�V����
the electron from n type material cross the pn junction and 
recombine with the holes in the p type material [4]. 

         

Working: �Z�H���D�O�O���N�Q�R�Z���W�K�D�W���À�R�Z�L�Q�J���Z�D�W�H�U���K�D�V���S�R�W�H�Q�W�L�D�O���H�Q�H�U�J�\����
If the water pressure is allowed to move mechanical component, 
then movement can be converted mechanical energy which can 
be used in generator. [6][8] The operation of a generator is based 
�X�S�R�Q���W�K�H���S�U�L�Q�F�L�S�O�H���G�L�V�F�R�Y�H�U�H�G���E�\���)�D�U�D�G�D�\���L�Q�����������>���@�>���@�����+�H���I�R�X�Q�G��
�W�K�D�W���Z�K�H�Q���D���P�D�J�Q�H�W���L�V���P�R�Y�H�G���S�D�V�W���D���F�R�Q�G�X�F�W�R�U�����L�W���F�D�X�V�H�V���W�R���À�R�Z��
�R�I���H�O�H�F�W�U�L�F�L�W�\�����>���@���:�K�H�Q�H�Y�H�U���Z�D�W�H�U���I�D�O�O�V���R�Q���W�K�H���W�X�U�E�L�Q�H���W�K�U�R�X�J�K��
�W�K�H���S�H�Q�V�W�R�F�N���V�R���W�K�H�U�H���L�V���N�L�Q�H�W�L�F���H�Q�H�U�J�\���G�X�H���W�R���À�R�Z���R�I���Z�D�W�H�U���D�Q�G��
potential energy due to the height of the water [5]. The turbine 
is connected to alternator, that is able to generate the electricity 
which is dependent upon the given equation. 

�(��� ���G�M / dt [11]

�:�K�H�U�H�����(���L�V���W�K�H���J�H�Q�H�U�D�W�H�G���(�0�)��

d�M���L�V���W�K�H���U�D�W�H���R�I���F�K�D�Q�J�H���R�I���À�X�[�H�V����

t is the time.

Design and Power Calculation: 

�$�V���Z�H���D�O�O���N�Q�R�Z���W�K�D�W���3�H��� ���P���î�J���î�K���Z�K�H�Q���Z�D�W�H�U���L�V���À�R�Z�L�Q�J���W�K�H�Q��
�P��� ���P���W�����P�D�V�V���S�H�U���X�Q�L�W���W�L�P�H����

	 �3�H��	� ���P�J�K���W	 ��������������

	 �(��	� ���S�W���R�U���3��� ���(���W	 ��������������

From equation No. 2 

	 �Y���W��	� �����P�����V	 ��������������

�(�T�X�D�W�L�R�Q���Q�R���������F�D�Q���E�H���Z�U�L�W�W�H�Q���D�V��

	 ���Y���W�����î�����P���Y����	� ���P���W

	 ���Y���W�����î���!��	� �����P���W��

�)�U�R�P���H�T�X�D�W�L�R�Q���Q�R��������

[7] (1m�����V�����î�������������N�J���P������� ���P���W���>���@��

�:�H���D�O�O���N�Q�R�Z���W�K�D�W���G�L�V�F�K�D�U�J�H���R�I���À�R�Z���L���H�������4���L�V���H�T�X�D�O���W�R���W�K�H�����P��/s 
then 

	 ���4�����î����������������	� ���P���W	 ��������������

Putting in equation no.

	 �>�����@�3��	� ���P�J�K���W

		 � ���4�î�����������î���J���î���K��

	 �K��	� �����[���\����������

�Z�K�H�U�H�����4��� ���'�L�V�F�K�D�U�J�H���U�D�W�H���R�I���Z�D�W�H�U

	 �J��	� ����������

	 �K��	� ���+�L�J�K�W���R�I���S�H�Q�V�W�R�F�N��

�>���@	 �3��	� ���4���î���J���î���K���î�������������Z�D�W�W���>���@

	 �(��	� ���4���î���J���î���K���î�������������î���W���Z�D�W�W

Advantages:

	 �‡	�>�����@���,�W���L�V���H�F�R�I�U�L�H�Q�G�O�\��

	 �‡	�7�K�H�U�H���L�V���K�L�J�K���G�H�J�U�H�H���R�I���À�H�[�L�E�L�O�L�W�\��

	 �‡	�>�����@���3�R�O�O�X�W�L�R�Q���I�U�H�H��

	 �‡	 �7�K�H�U�H���L�V���D���V�W�R�U�D�J�H���W�D�Q�N���W�R���J�H�Q�H�U�D�W�H���D�G�G�L�W�L�R�Q�D�O���H�Q�H�U�J�\���Z�K�H�Q��
the chances of grids are failure more. 

Disadvantages:

	 �‡	�,�Q�L�W�L�D�O���F�R�V�W���L�V���K�L�J�K��

	 �‡	�7�U�D�Q�V�P�L�V�V�L�R�Q���F�R�V�W���L�V���K�L�J�K���G�X�H���W�R���I�D�U���D�Z�D�\���I�U�R�P���W�K�H���G�L�V��
tributors.

	 �‡	�5�H�T�X�L�U�H�V���K�L�J�K���F�D�W�F�K�P�H�Q�W���D�U�H�D����

	 �‡	�+�\�G�U�R�O�R�J�\���G�H�S�H�Q�G�H�Q�W��

Schematic and Block Diagram of Smart Mini Hydroelectric 
Power Plant:

Figures show schematic and block diagram of smart mini hy��
�G�U�R�H�O�H�F�W�U�L�F�� �S�R�Z�H�U�� �S�O�D�Q�W���� �:�L�W�K�� �W�K�H�� �K�H�O�S�� �R�I�� �V�F�K�H�P�D�W�L�F�� �G�L�D�J�U�D�P����
we can easily understand the principle behind the generation of 
electricity and block diagram gives the information about the 
software side in our project.
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Schematic diagram

�%�O�R�F�N���G�L�D�J�U�D�P

II. ConcLusion
Mini and micro hydroelectric power plant is most important 
power plant for rural and urban areas to generate the electricity 
where the head and reservoir are present.  �%�H�K�L�Q�G���W�K�H���G�H�V�L�J�Q�L�Q�J��
of the system, our main aim is to reduce the human efforts by 

some alarms and automation and also reduce the hazards from 
accident like: more water in reservoir in rainy season and no 
�Z�D�W�H�U���L�Q���S�H�Q�V�W�R�F�N�����:�H���K�D�Y�H���V�H�H�Q���W�K�D�W���R�X�U���W�L�P�H���L�V���E�H�L�Q�J���V�D�Y�H�G��
�X�V�L�Q�J���$�U�G�X�L�Q�R���Q�D�Q�R���Z�K�H�Q�H�Y�H�U���Z�H���F�R�P�S�D�U�H���E�H�W�Z�H�H�Q���V�P�D�U�W���D�Q�G��
simple mini hydroelectric power plant so smart mini hydroelec��
�W�U�L�F���S�R�Z�H�U���S�O�D�Q�W���L�V���P�R�U�H���H�I�¿�F�L�H�Q�W�������,�Q���U�D�L�Q�\���V�H�D�V�R�Q�����L�I���Z�D�W�H�U���J�R�H�V��
to upper level so we can see the level on or control room. This 
project work provides us an excellent and good opportunity and 
experience to use our limited knowledge.
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�W�D�Q�X���������#�J�P�D�L�O���F�R�P

I.  INTRODUCTION

�/�D�V�H�U���L�V���D�Q���D�E�E�U�H�Y�L�D�W�L�R�Q���Z�K�L�F�K���V�W�D�Q�G�V���I�R�U���³�/�L�J�K�W���$�P�S�O�L�¿�F�D�W�L�R�Q���E�\��
�6�W�L�P�X�O�D�W�H�G���(�P�L�V�V�L�R�Q���R�I���5�D�G�L�D�W�L�R�Q�V�´�����$�V���V�X�J�J�H�V�W�H�G���E�\���W�K�H���Q�D�P�H��
�/�D�V�H�U�� �L�V�� �R�E�W�D�L�Q�H�G�� �W�K�U�R�X�J�K�� �W�K�H�� �D�P�S�O�L�¿�F�D�W�L�R�Q�� �R�I�� �W�K�H�� �O�L�J�K�W�� �E�H�D�P��
which is emitted by the activation of the elements of physical 
�P�H�G�L�X�P���� �7�K�X�V���� �O�D�V�H�U�� �L�V�� �F�D�W�H�J�R�U�L�]�H�G�� �D�V�� �D�Q�� �D�U�W�L�¿�F�L�D�O�� �V�R�X�U�F�H�� �R�I��
light. Today there is a wide range of lasers available in the mar��
ket which possesses different spectral bandwidth, frequencies, 
�S�R�Z�H�U�����Z�D�Y�H�O�H�Q�J�W�K�����H�I�¿�F�L�H�Q�F�\���D�Q�G���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�����7�K�H���L�Q�F�U�H�D�V�L�Q�J��
advancements in laser technology have widened the horizon and 
�V�F�R�S�H���R�I���O�D�V�H�U���L�Q���Y�D�U�L�R�X�V���¿�H�O�G�V�����,�Q���W�K�L�V���S�D�S�H�U�����Z�H���K�D�Y�H���I�R�F�X�V�H�G���R�Q��
how laser is playing a pivotal role in carrying out various military 
�R�S�H�U�D�W�L�R�Q�V���D�Q�G���W�K�H���I�X�W�X�U�H���V�F�R�S�H���R�I���O�D�V�H�U���L�Q���W�K�L�V���¿�H�O�G��

II.  MILITARY APPLICATIONS OF LASER

�:�L�W�K�� �W�K�H�� �D�G�Y�H�Q�W�� �R�I�� �O�D�V�H�U�� �W�H�F�K�Q�R�O�R�J�\�� �L�Q�� �Z�D�U�I�D�U�H�� �D�Q�G�� �P�L�O�L�W�D�U�\��
communication, a new era has begun where it has become much 
easier and safer to communicate a message to the soldiers who 
�D�U�H���S�R�V�W�H�G���L�Q���D���U�H�P�R�W�H���U�H�G���]�R�Q�H���R�U���F�U�L�W�L�F�D�O���]�R�Q�H�����,�W���K�D�V���D�O�V�R���I�D�F�L�O�L��
tated the warfare practices by introducing the techniques through 
which one can determine the range of a target, designation of a 
�W�D�U�J�H�W���D�Q�G���U�H�P�R�W�H���V�H�Q�V�L�Q�J��

2.1.  Laser Range-Finders 

�7�R���H�Q�V�X�U�H���W�K�H���V�D�I�H�W�\���D�Q�G���Y�L�F�W�R�U�\���R�I���W�K�H���V�R�O�G�L�H�U�V���L�Q���W�K�H���E�D�W�W�O�H�¿�H�O�G����
�P�R�V�W�� �L�P�S�R�U�W�D�Q�W�� �V�W�H�S�� �L�V�� �L�G�H�Q�W�L�I�L�F�D�W�L�R�Q�� �R�I�� �D�� �W�D�U�J�H�W���� �$�I�W�H�U��

�L�G�H�Q�W�L�¿�F�D�W�L�R�Q�����W�K�H���W�U�D�F�N�L�Q�J���R�I���W�K�H���W�D�U�J�H�W���P�X�V�W���E�H���G�R�Q�H���Z�L�W�K���X�W�P�R�V�W��
precision and then the action of shooting a target is performed. 
To accomplish this critical process successfully an improved 
�D�Q�G���S�U�H�F�L�V�H���V�\�V�W�H�P���L�V���U�H�T�X�L�U�H�G�����/�D�V�H�U���U�D�Q�J�H���¿�Q�G�H�U�V���D�Q�G���W�D�U�J�H�W��
�G�H�V�L�J�Q�D�W�R�U�V�� �P�D�N�H�� �X�V�H�� �R�I�� �K�L�J�K���U�H�V�R�O�X�W�L�R�Q���V�W�D�U�L�Q�J�� �W�H�F�K�Q�L�T�X�H�V�� �W�R��
locate a target which is situated beyond a forthright range. Fig.1 
�V�K�R�Z�V���W�K�H���E�O�R�F�N���G�L�D�J�U�D�P���R�I���D���O�D�V�H�U���U�D�Q�J�H���¿�Q�G�H�U�����/�5�)����

Fig. 1:���%�O�R�F�N���'�L�D�J�U�D�P���R�I���D���/�D�V�H�U���5�D�Q�J�H���)�L�Q�G�H�U[1] 

�7�L�P�H���R�I��fl�L�J�K�W���S�U�L�Q�F�L�S�O�H���L�V���X�V�H�G���W�R���P�H�D�V�X�U�H���W�K�H���U�R�X�Q�G���W�U�L�S���W�U�D�Y�H�O��
�W�L�P�H�� �E�H�W�Z�H�H�Q�� �W�K�H�� �W�U�D�Q�V�P�L�W�W�H�U�� �D�Q�G�� �W�K�H�� �W�D�U�J�H�W���� �/�5�)�� �H�P�L�W�V�� �V�K�R�U�W��
�S�X�O�V�H�V���Z�K�L�F�K���D�U�H���R�I���������Q�V���G�X�U�D�W�L�R�Q���D�Q�G���K�D�Y�H���D���O�R�Z���S�X�O�V�H���U�H�S�H�W�L��
�W�L�R�Q���U�D�W�H���R�I���D�E�R�X�W�����+�]���������+�]���Z�K�L�F�K���U�H�V�X�O�W�V���L�Q���O�R�Z���D�W�P�R�V�S�K�H�U�L�F��
transmission loss. 

This paper revolves around analyzing the role played by Laser in Military Operations. Laser technology has been evolving 
�Y�H�U�\���U�D�S�L�G�O�\���V�L�Q�F�H���W�Z�H�Q�W�L�H�W�K���F�H�Q�W�X�U�\�����,�W���K�D�V���P�D�U�N�H�G���L�W�V���S�U�H�V�H�Q�F�H�����L�Q���H�D�F�K���D�Q�G���H�Y�H�U�\���¿�H�O�G���V�X�F�K���D�V���P�H�G�L�F�D�O�������S�U�L�Q�W�L�Q�J�����Z�H�O�G�L�Q�J����
�F�R�P�P�X�Q�L�F�D�W�L�R�Q�����P�L�O�L�W�D�U�\�����F�R�P�P�H�U�F�L�D�O�����L�Q�G�X�V�W�U�L�D�O�����V�F�L�H�Q�W�L�¿�F���H�W�F�����,�Q���W�K�L�V���S�D�S�H�U���Z�H���Z�L�O�O���G�L�V�F�X�V�V���D�E�R�X�W���W�K�H���L�P�S�D�F�W���Z�K�L�F�K���L�V���F�D�X�V�H�G��
�E�\���W�K�H���D�G�Y�H�Q�W���R�I���O�D�V�H�U���W�H�F�K�Q�R�O�R�J�\���L�Q���Y�D�U�L�R�X�V���P�L�O�L�W�D�U�\���R�S�H�U�D�W�L�R�Q�V���V�X�F�K���D�V���U�D�Q�J�H���¿�Q�G�L�Q�J�����W�D�U�J�H�W���G�H�W�H�F�W�L�R�Q�����W�D�U�J�H�W���G�H�V�W�U�X�F�W�L�R�Q���D�Q�G��
communication in high security regions. 

Keyterm:���/�D�V�H�U���7�H�F�K�Q�R�O�R�J�\�����5�D�Q�J�H���¿�Q�G�H�U�V�����7�D�U�J�H�W���G�H�W�H�F�W�R�U�V�����&�R�P�P�X�Q�L�F�D�W�L�R�Q�����0�L�O�L�W�D�U�\��
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2.2  Laser Target-Designators
�,�Q���R�U�G�H�U���W�R���R�E�W�D�L�Q���W�K�H���D�F�F�X�U�D�W�H���P�D�U�N�L�Q�J���R�I���D�L�U�E�R�U�Q�H���R�U���J�U�R�X�Q�G��
based targets, Laser designators are used. The principle followed 
for laser designation is that the target is elucidated by the beam 
�R�I���O�D�V�H�U�����7�K�H���O�L�J�K�W���Z�K�L�F�K���L�V���U�H�À�H�F�W�H�G���E�D�F�N���I�U�R�P���W�K�H���W�D�U�J�H�W���L�V���F�D�S��
tured by weapon system which provides the precise location of 
the target. Fig. 2 demonstrates the concept of laser designators. 

Fig. 2:���:�R�U�N�L�Q�J���R�I���/�D�V�H�U���7�D�U�J�H�W���'�H�V�L�J�Q�D�W�R�U�V[1]

2.3.  Laser Communication
�6�H�Y�H�U�D�O���V�L�J�Q�L�¿�F�D�Q�W���D�G�Y�D�Q�F�H�P�H�Q�W�V���K�D�Y�H���E�H�H�Q���R�E�V�H�U�Y�H�G���R�Y�H�U���W�K�H��
�\�H�D�U�V���L�Q���O�D�V�H�U���F�R�P�P�X�Q�L�F�D�W�L�R�Q�����,�Q���R�U�G�H�U���W�R���I�X�O�¿�O�O���W�K�H���U�H�T�X�L�U�H�P�H�Q�W�V��
of both Defence and commercial purpose, several investigations 
�K�D�Y�H���E�H�H�Q���G�R�Q�H���I�R�U���O�D�Q�G���E�D�V�H�G���O�D�V�H�U���F�R�P�P�X�Q�L�F�D�W�L�R�Q���O�L�Q�N�V�����V�S�D�F�L�D�O��
�O�D�V�H�U���O�L�Q�N�V�����J�U�R�X�Q�G���W�R���D�L�U���O�L�Q�N�V�����R�F�H�D�Q���W�R���D�L�U���O�D�V�H�U���O�L�Q�N�V�����D�V���S�U�H��
�V�H�Q�W�H�G���L�Q���)�L�J�����������7�K�H�V�H���D�G�Y�D�Q�F�H�P�H�Q�W�V���K�D�Y�H���V�K�R�Z�Q���D���P�D�U�Y�H�O�R�X�V��
�F�D�S�D�E�L�O�L�W�\���I�R�U���X�S�F�R�P�L�Q�J���O�D�V�H�U���E�D�V�H�G���Z�D�U�I�D�U�H���D�S�S�O�L�F�D�W�L�R�Q�V��

Fig. 3:���9�D�U�L�R�X�V���V�F�H�Q�D�U�L�R�V���I�R�U���O�D�V�H�U���F�R�P�P�X�Q�L�F�D�W�L�R�Q���O�L�Q�N�V[1]

III.  CONCLUSION

Laser is a modern technology which has marked its footprints 
�L�Q���D�O�P�R�V�W���D�O�O���W�K�H���¿�H�O�G�V�����,�W���L�V���U�D�S�L�G�O�\���J�U�R�Z�L�Q�J���L�W�V���U�R�R�W�V���L�Q���0�L�O�L�W�D�U�\��
and tactical operations also. Today the warfare environment and 
techniques are entirely changed and developed due to the advent 
�R�I���O�D�V�H�U���L�Q���W�K�H���¿�H�O�G�����&�X�U�U�H�Q�W�O�\���D�O�O���W�K�H���Q�D�W�L�R�Q�V���D�U�H���L�P�S�O�H�P�H�Q�W�L�Q�J��
this technique to update their traditional tactical practices and 
�V�W�D�Q�G���R�X�W���L�Q���W�K�H���Z�D�U�I�D�U�H����
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I.  INTRODUCTION

�$���U�R�E�R�W���F�D�Q���E�H���F�R�Q�W�U�R�O�O�H�G���L�Q���Y�D�U�L�R�X�V���Z�D�\�V���L�Q���W�K�L�V���P�R�G�H�U�Q���H�U�D����
�7�K�H�U�H���D�U�H���P�D�Q�\���Z�D�\�V���W�R���F�R�Q�W�U�R�O���D���U�R�E�R�W���D�P�R�Q�J���Z�K�L�F�K���R�Q�H���L�V������
�J�H�V�W�X�U�H���� �Z�K�L�F�K�� �P�D�N�H�V�� �L�W�� �V�P�D�U�W���� �H�I�¿�F�L�H�Q�W�� �D�Q�G�� �H�D�V�\�� �W�R�� �X�V�H���� �2�X�U��
motivation for this project is to provide easy medical assistance 
for those who are partially and fully abled. 

�%�\���X�V�L�Q�J���J�H�V�W�X�U�H���F�R�Q�W�U�R�O���L�W���P�D�N�H�V���L�W���H�D�V�L�H�U���I�R�U���W�K�H�P���W�R���X�V�H���R�X�U��
technology. Scope of our technology is very vast, it’s not just 
�O�L�P�L�W�H�G�� �W�R�� �P�H�G�L�F�D�O�� �D�V�V�L�V�W�D�Q�F�H���� �,�W�� �F�D�Q�� �E�H�� �X�V�H�G�� �L�Q�� �W�K�H�� �¿�H�O�G�V�� �R�I��
�P�L�O�L�W�D�U�\���D�Q�G���L�Q���K�H�D�Y�\���L�Q�G�X�V�W�U�L�H�V���D�V���Z�H�O�O�����&�U�L�W�H�U�L�D���I�X�O�¿�O�O�H�G���E�\���R�X�U��
technology is easy to carry and easy to get the service.

In this paper accelerometer alongwith gesture controlled 
�V�\�V�W�H�P���H�Q�F�R�G�H�U���� �P�R�W�R�U���G�U�L�Y�H�U�����$�U�G�X�L�Q�R�� �/�L�O�\�S�D�G���� �G�H�F�R�G�H�U���� �I�R�X�U��
DC motor is proposed and to make the system wireless we have 
�X�V�H�G���D���5�)���P�R�G�X�O�H��

II.  BLOCK DIAGRAM OF THE OVERALL  WORK

�:�H���K�D�Y�H���S�U�H�V�H�Q�W�H�G���W�K�H���R�Y�H�U�D�O�O���Z�R�U�N�L�Q�J���S�U�L�Q�F�L�S�O�H���R�I���R�X�U���Z�R�U�N���L�Q��
the following block diagram. Our work consists of mainly two 
parts among which one is transmitter section and the other being 
�U�H�F�H�L�Y�H�U���V�H�F�W�L�R�Q�����$�Q���D�F�F�H�O�H�U�R�P�H�W�H�U���L�V���F�R�Q�Q�H�F�W�H�G���W�R���W�K�H���$�U�G�X�L�Q�R��
Lilypad in the transmitter section.

Fig. 1:���%�O�R�F�N���G�L�D�J�U�D�P���R�I���W�K�H���F�R�P�S�O�H�W�H���E�R�R�N��

III.  TRANSMITTER

�0�L�F�U�R�F�R�Q�W�U�R�O�O�H�U�����$�F�F�H�O�H�U�R�P�H�W�H�U�����(�Q�F�R�G�H�U�����7�U�D�Q�V�P�L�W�W�H�U���D�U�H���I�R�X�U��
parts of the transmitter section.  The electromechanical device 
which is used to measure the acceleration of an object across 
three access or multiple access is known as an accelerometer. 
It is used to detect velocity, position, orientation and vibration of 
�D�Q���R�E�M�H�F�W�����7�K�H���S�R�Z�H�U���V�X�S�S�O�\���L�V���F�R�Q�Q�H�F�W�H�G���W�R���W�K�H���;���S�L�Q���D�Q�G���<���S�L�Q��
of the accelerometer. The gesture controlling algorithm can be 
written using arduino IDE, and uploaded to the microcontroller 

This research paper is a representation of  a medical assistance system ,which  is a wirelessly controlled system, controlled 
via gesture, for specially challenged people. A gesture is detected by a gesture sensor (accelerometer) or gesture change, for 
which the patient will be controlled by assistance of a robot and a microcontroller, the desired direction will depend on the 
sensor‘s value. 

The whole process has two parts, namely receiving circuit and transmitting circuit. The most important part for any medical 
�D�V�V�L�V�W�D�Q�F�H���L�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���S�D�W�L�H�Q�W���D�Q�G���L�Q���W�K�L�V���S�D�U�W�L�F�X�O�D�U���F�D�V�H���L�W���Z�L�O�O���E�H���D���W�U�D�Q�V�P�L�W�W�L�Q�J���F�L�U�F�X�L�W�����6�R���L�W���L�V���H�D�V�\���W�R���F�D�U�U�\���D�Q�G��
use as well. And the governing microcontroller which has been used in our project is Arduino Lilypad, it makes the transmitting 
circuit wearable. 

ABSTRACT
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afterwards, then the decision is sent to the encoder in the digital 
�I�R�U�P�D�W�����$�����������0�+�]���W�U�D�Q�V�P�L�W�W�H�U���U�H�F�H�L�Y�H�U���P�R�G�X�O�H���L�V���E�H�L�Q�J���X�V�H�G��
to make the data transmission process wireless.

III.  RECEIVER 
�'�H�F�R�G�H�U���� �5�H�F�H�L�Y�H�U�� �0�R�G�X�O�H���� �9�R�O�W�D�J�H�� �5�H�J�X�O�D�W�R�U���� �0�R�W�R�U�� �'�U�L�Y�H�U��
IC and DC Motor these all are the components of the receiv��
ing section. HT12D is being used in our project. The address 
�E�L�W�V�� �R�I�� �W�K�H�� �H�Q�F�R�G�H�U�� �D�U�H�� �N�H�S�W�� �D�W�� �W�K�H�� �O�R�Z�H�V�W�� �V�W�D�W�H�����$�G�G�U�H�V�V�� �S�L�Q�V��
�D�U�H�� �F�R�Q�Q�H�F�W�H�G�� �L�Q�� �W�K�H�� �I�R�U�P�D�W�� �R�I�� ���� �S�L�Q�� ������ �S�L�Q�� ������ �R�I�� �W�K�H�� �G�H�F�R�G�H�U��
to ground. Data gets decoded only when local address bits get 
matched with the serial data received from the receiver module. 
�7�K�H�� �P�R�W�R�U�� �G�U�L�Y�H�U�� �,�&�� �/�������'�� �K�D�V�� �W�Z�R�� �+���E�U�L�G�J�H�� �G�U�L�Y�H�U�� �F�L�U�F�X�L�W�V��
in it which helps to drive two motors in two directions i.e. 
�F�O�R�F�N�Z�L�V�H�� �D�Q�G�� �D�Q�W�L���F�O�R�F�N�Z�L�V�H�� �V�L�P�X�O�W�D�Q�H�R�X�V�O�\�� �D�V�� �V�K�R�Z�Q�� �L�Q�� �W�K�H��
following table. 

�)�L�J���������D������Transmitter section circuit diagram

�)�L�J���������E�������7�U�D�Q�V�P�L�W�W�H�U���V�H�F�W�L�R�Q���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���Z�L�W�K���$�U�G�X�L�Q�R���/�L�O�\�S�D�G

�)�L�J���������D�������5�H�F�H�L�Y�H�U���V�H�F�W�L�R�Q���F�L�U�F�X�L�W���G�L�D�J�U�D�P

�)�L�J���������E�������5�H�F�H�L�Y�H�U���V�H�F�W�L�R�Q���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���Z�L�W�K���$�U�G�X�L�Q�R���/�L�O�\�S�D�G

IV. SOFTWARE IMPLEMENTATION 
�$�U�G�X�L�Q�R�� �,�'�(�� �L�V�� �X�V�H�G�� �W�R�� �L�P�S�O�H�P�H�Q�W�V�� �R�I�� �Z�D�U�H�� �S�D�U�W�V���� �6�R�I�W�Z�D�U�H��
implementation is shown below. The gesture and the 
corresponding X and Y coordinate value in the serial monitor 
�R�I���W�K�H���D�U�G�X�L�Q�R���,�'�(���L�V���V�K�R�Z�Q���L�Q���I�R�O�O�R�Z�L�Q�J���¿�J�X�U�H�V��

       

Fig. 4: Flow chart
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�)�L�J���������D�������*�H�V�W�X�U�H�������E�����&�R���R�U�L�Q�D�W�H���Y�D�O�X�H���I�R�U���)�R�U�Z�D�U�G���0�R�W�L�R�Q 
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The coordinate values for Left movement if the accelerometer 
is tilted perpendicularly to the ground  is shown in the follow��
�L�Q�J���¿�J�X�U�H��

III. BACKGROUND

A. Existing System
�$�W���D�Q���H�D�U�O�\���V�W�D�J�H���R�I���U�R�E�R�W�L�F�V���W�K�H���U�R�E�R�W�V���D�U�H���F�R�Q�W�U�R�O�O�H�G���E�\���S�K�\�V�L��
cal means between robots and the user controlling they device 
�W�K�D�W���L�V���Z�L�U�H�V���Z�H�U�H���W�K�H���P�H�G�L�X�P���R�I���F�R�Q�Q�H�F�W�L�R�Q�����%�H�F�D�X�V�H���R�I���W�K�L�V���W�K�H��
operating range was reduced as it will depend upon the length of 
the wire. To avoid such limitation wireless connections is intro��
�G�X�F�H�G�����:�L�W�K���W�K�H���K�H�O�S���R�I���Z�L�U�H�O�H�V�V���W�H�F�K�Q�R�O�R�J�\���W�K�H���G�H�Y�L�F�H�V���U�R�E�R�W�V����
�F�D�Q���E�H���F�R�Q�W�U�R�O�O�H�G���U�H�P�R�W�H�O�\�����)�R�U���U�H�P�R�W�H���D�F�W�L�Y�D�W�L�R�Q���,�5���W�U�D�Q�V�P�L�V�V�L�R�Q��
was used but there was a limitation that there must be line of 
�V�L�J�K�W���E�H�W�Z�H�H�Q���U�R�E�R�W���D�Q�G���W�K�H���X�V�H�U���F�R�Q�W�U�R�O�O�L�Q�J���L�W�����$�I�W�H�U���W�K�L�V���W�K�H�U�H��
comes gesture recognition with image capturing using camera 
was introduced. In this gestures were captured by the camera 
�D�Q�G���W�K�H�Q���W�K�H�V�H���D�U�H���S�U�R�F�H�V�V�H�G���E�\���W�K�H���U�R�E�R�W�����$�O�O���W�K�H���J�H�V�W�X�U�H�V���Z�H�U�H��
supposed to be updated in the library then only the robot can 
�X�Q�G�H�U�V�W�D�Q�G���D�Q�G���S�U�R�F�H�V�V���W�K�H���L�Q�I�R�U�P�D�W�L�R�Q�����%�H�F�D�X�V�H���R�I���W�K�L�V���W�K�H�U�H��
becomes a very huge library of the hand gestures to be handled, 
so it consumes lots of time in processing.

B. Proposed System
Through this model it is proposed that instead of capturing the 
images and processing the gestures, the robot can be controlled 
by human’s hand gestures. This can be done with the help of 
accelerometer used for detection of tilting of hand position and 
produce analogue value. These values are received at the receiver 
�H�Q�G���W�K�U�R�X�J�K���$�U�G�X�L�Q�R���8�Q�R���W�R���P�D�N�H���W�K�H���U�R�E�R�W���P�R�Y�H���L�Q���D�O�O���G�L�U�H�F�W�L�R�Q����

IV.  CONCLUSION
This work presents a hand gesture based wireless medical as��
�V�L�V�W�D�Q�F�H���V�\�V�W�H�P���I�R�U���V�S�H�F�L�D�O�O�\���D�E�O�H�G���S�H�R�S�O�H���Z�L�W�K���$�U�G�X�L�Q�R���/�L�O�\�S�D�G��
�$�U�G�X�L�Q�R���/�L�O�\�S�D�G���P�D�L�Q�O�\���G�H�V�L�J�Q�H�G���I�R�U���H���W�H�[�W�L�O�H���S�X�U�S�R�V�H���U�H�G�X�F�H�V��
�W�K�H���V�L�]�H���D�Q�G���Z�H�L�J�K�W���R�I���W�K�H���H�D�V�L�O�\���Z�H�D�U�D�E�O�H���W�U�D�Q�V�P�L�W�W�H�U���S�D�U�W�����5�H�V�X�O�W�V��
�R�I���W�K�H���V�\�V�W�H�P���G�H�V�L�J�Q���D�U�H���D�O�V�R���G�L�V�F�X�V�V�H�G���L�Q���G�H�W�D�L�O�����$�F�F�R�U�G�L�Q�J���W�R��
the hand gesture the motors of the medical assistance system can 
be controlled in different directions. 
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I. Introduction
In later a long time, mechanical technology in farming seg��
ment with its execution based on exactness farming concept 
is the recently developing innovation. The most reason behind 
mechanization of cultivating forms are sparing the time and 
vitality required for performing tedious cultivating assignments 
�D�Q�G���H�[�S�D�Q�G�L�Q�J���W�K�H���H�I�¿�F�L�H�Q�F�\���R�I���V�X�U�U�H�Q�G�H�U���E�\���W�U�H�D�W�L�Q�J���H�D�F�K���W�U�L�P��
independently utilizing exactness cultivating concept [1]. Plan��
�Q�L�Q�J���R�I���V�X�F�K���U�R�E�R�W�V���L�V���G�L�V�S�O�D�\�H�G���E�D�V�H�G���R�Q���V�S�H�F�L�¿�F���D�S�S�U�R�D�F�K���D�Q�G��
certain contemplations of agribusiness environment in which it is 
aiming to work. These contemplations and distinctive approaches 
are talked about in this framework, moreover model of an in��
�G�H�S�H�Q�G�H�Q�W�����$�X�W�R�Q�R�P�R�X�V���5�R�E�R�W���L�V���G�L�V�S�O�D�\�H�G���Z�K�L�F�K���L�V���V�S�H�F�L�D�O�O�\��
outlined for trim cutting, furrowing, soil leveling, seeding and 
water splashing [2].

�$�J�U�L�E�X�V�L�Q�H�V�V���D�V�V�X�P�H�V���D���V�L�J�Q�L�¿�F�D�Q�W���M�R�E���L�Q���,�Q�G�L�D�¶�V���H�F�R�Q�R�P�\�����7�K�H��
�U�H�T�X�L�U�H�P�H�Q�W���I�R�U���W�K�H���P�H�F�K�D�Q�L�]�D�W�L�R�Q���L�Q���W�K�H���¿�H�O�G���R�I���I�D�U�P�L�Q�J���D�U�H�D��
is for the most part because of the expanded need of agrarian 
items because of expanded populace and lack of work in the 
�K�R�U�W�L�F�X�O�W�X�U�D�O���G�L�Y�L�V�L�R�Q���>���@��

Objectives of the Paper
��������������	�)�D�E�U�L�F�D�W�L�R�Q���R�I���$�G�Y�D�Q�F�H�G���$�X�W�R�Q�R�P�R�X�V���$�J�U�L�E�R�W��

��������������	�7�K�L�V���S�D�S�H�U���L�V���F�K�L�H�À�\���Z�R�U�U�L�H�G���D�E�R�X�W���W�K�H���F�R�P�S�X�W�H�U�L�]�D�W�L�R�Q����������������
of an incomplete procedure associated with the agribusi��
ness.

	 ����	�7�K�H���F�X�V�W�R�P�D�U�\���W�H�F�K�Q�L�T�X�H�V���I�R�U���V�H�H�G���S�O�D�Q�W�L�Q�J���L�Q�F�R�U�S�R�U�D�W�H��
telecom, putting seeds behind the furrow, line planting, 
transplanting, spilling and so forth.

II.  MateriaLs and MetHodoLoGy
�7�K�H���P�H�F�K�D�Q�L�F�D�O���V�W�U�X�F�W�X�U�H���R�I���W�K�H���$�X�W�R�Q�R�P�R�X�V���$�J�U�L�E�R�W���L�Q�F�O�X�G�H�V��
�6�H�U�Y�R���0�R�W�R�U�V�����0�L�F�U�R���&�R�Q�W�U�R�O�O�H�U�����/�������������%�O�X�H�W�R�R�W�K���0�R�G�X�O�H�����+�&��
�����������6�X�E�P�H�U�V�L�E�O�H���Z�D�W�H�U���S�X�P�S�����0�R�W�R�U���'�U�L�Y�H�U�V�����'�&���0�R�W�R�U�V���>���@��

2.1 Servo Motor
�$���6�H�U�Y�R���P�R�W�R�U���L�V���D�Q���H�O�H�F�W�U�L�F�D�O���G�H�Y�L�F�H���Z�K�L�F�K���L�V���D���P�R�G�L�¿�H�G���Y�H�U�V�L�R�Q��
of a DC Motor through which we can precisely control angular 
position, velocity and acceleration [5].

Fig. 1: Servomotor.

Here we piled up together the advancement of agriculture and robotics to get an agricultural system which we called it as 
�$�J�U�L�E�R�W�����7�K�L�V���L�Q�Q�R�Y�D�W�L�R�Q���J�L�Y�H�V���L�G�H�D�O���D�Q�G���S�U�R�¿�F�L�H�Q�W���D�U�U�D�Q�J�H�P�H�Q�W���I�R�U���Z�L�G�H���U�D�Q�J�H�V���R�I���J�H�Q�H�U�D�W�L�R�Q���Z�L�W�K���W�K�H�L�U���S�U�R�V���D�Q�G���F�R�Q�V�����7�K�L�V��
automated framework is named as Autonomous Agribot. We have to be create a robot competent of performing some activities 
like programmed furrowing, seed apportioning and watering. It moreover gives manual control when required. The main 
�F�R�P�S�R�Q�H�Q�W���K�H�U�H���L�V���W�K�H���$�9�5���D�W���P�H�J�D���P�L�F�U�R�F�R�Q�W�U�R�O�O�H�U���W�K�D�W���R�Y�H�U�V�H�H�V���W�K�H���F�R�P�S�O�H�W�H���K�D�Q�G�O�H�����$�W���¿�U�V�W���W�K�H���U�R�E�R�W���Z�R�U�N�V���W�K�H���F�R�P�S�O�H�W�H��
�¿�H�O�G���D�U�U�L�Y�H���F�R�Q�W�L�Q�X�H�V���W�R���I�X�U�U�R�Z�L�Q�J�����D�W���W�K�H���V�D�P�H���W�L�P�H���D�S�S�R�U�W�L�R�Q�L�Q�J���V�H�H�G�V���V�L�G�H���E�\���V�L�G�H�����$�I�W�H�U���V�H�H�G�L�Q�J���S�U�R�F�H�G�X�U�H���L�V���G�R�Q�H���W�K�H���U�R�E�R�W��
then levels the ground and waters the soil. For controlling the robot one can use the Bluetooth Pairing application which makes 
�L�W���H�D�V�\���W�R���R�S�H�U�D�W�H���W�K�H���U�R�E�R�W���L�Q�V�L�G�H���W�K�H���¿�H�O�G��

Keywords:���0�L�F�U�R���&�R�Q�W�U�R�O�O�H�U�����6�H�H�G�L�Q�J�����:�D�W�H�U�L�Q�J�����Z�H�H�G���F�X�W�W�L�Q�J�����3�O�R�X�J�K�L�Q�J��
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������ �%�O�X�H�W�R�R�W�K���0�R�G�X�O�H�����+�&��������
�%�O�X�H�W�R�R�W�K���L�V���X�V�H�G���D�V���D���E�D�V�L�F���X�Q�L�Y�H�U�V�D�O���5�H�P�R�W�H���F�R�Q�W�U�R�O���I�R�U���%�O�X�H��
�W�R�R�W�K�� �H�Q�D�E�O�H�G�� �V�H�U�L�D�O�� �G�H�Y�L�F�H�V�� �V�X�F�K�� �D�V�� �%�O�X�H�W�R�R�W�K�� �P�R�G�X�O�H�V�� �F�R�Q��
�Q�H�F�W�H�G���W�R���W�K�H���P�L�F�U�R�F�R�Q�W�U�R�O�O�H�U���>���@�����+�&���������%�O�X�H�W�R�R�W�K���0�R�G�X�O�H���F�D�Q��
be utilized to send the messages to the farmer and by the farmer 
about the operations which are performed by the robot and which 
are get to be performed by the farmer [7].

Fig. 2:���%�O�X�H�W�R�R�W�K���0�R�G�X�O�H�����+�&����������

2.3  L293D Motor driver
�/�������'���P�D�\���E�H���D���F�R�P�P�R�Q�S�O�D�F�H���P�R�W�R�U���G�U�L�Y�H�U���R�U���P�R�W�R�U���'�U�L�Y�H�U���,�&��
�Z�K�L�F�K���S�H�U�P�L�W�V���'�&���P�R�W�R�U���W�R���G�U�L�Y�H���R�Q���H�L�W�K�H�U���K�H�D�G�L�Q�J���>���@�����/�������'��
�P�D�\���E�H���D���������S�L�Q���,�&���Z�K�L�F�K���F�D�Q���F�R�Q�W�U�R�O���D���V�H�W���R�I���W�Z�R���'�&���P�R�W�R�U�V���D�W��
the same time in any heading. It implies simply can control two 
�'�&���P�R�W�R�U���Z�L�W�K���D���V�L�Q�J�O�H���/�������'���,�&���>���@��

Fig. 3:���/�������'���0�R�W�R�U���'�U�L�Y�H�U

2.4 Pump Motor

Fig. 4: Pump Motor.

The pump motor is a device which is used to move liquid/gases 
�I�U�R�P���R�Q�H���S�O�D�F�H���W�R���D�Q�R�W�K�H�U���E�\���X�V�L�Q�J���P�H�F�K�D�Q�L�F�D�O���D�F�W�L�R�Q���>�����@����

2.5  DC Motor
�'�&���0�R�W�R�U���±���������5�3�0���±�������9�R�O�W�V���H�T�X�L�S�S�H�G���H�Q�J�L�Q�H�V���D�U�H���E�\���D�Q�G��
large a straightforward DC motor with a gearbox connected to it 
�>�����@�����7�K�L�V���P�D�\���E�H���X�W�L�O�L�]�H�G���L�Q���D�O�O�����W�H�U�U�L�W�R�U�\���U�R�E�R�W�V���D�Q�G���D�V�V�R�U�W�P�H�Q�W��
of mechanical applications. These motors have a strung penetrate 
gap within the centre of the shaft hence making it basic to associ��
ate it to the wheels or any other mechanical get together [12].

Fig. 5: DC Motor

III. RESUL TS
�7�K�H���F�D�X�V�H���R�I���W�U�\�L�Q�J���R�X�W���L�V���W�R���¿�Q�G���R�X�W���H�U�U�R�U�V�����7�H�V�W�L�Q�J���L�V���W�K�H���P�D�Q�Q�H�U��
of looking to discover each manageable fault or weakness in 
a work product. It offers a way to check the functionality of 
components, subassemblies, assemblies and/or a completed 
product. It’s miles the technique of exercising software with 
the cause of ensuring that the software machine meets its 
necessities and consumer expectancies and does now not fail in 
an unacceptable manner. There are various kinds of take a look 
�D�W�����(�Y�H�U�\���F�K�H�F�N���W�\�S�H���D�G�G�U�H�V�V�H�V���D���V�S�H�F�L�¿�F���W�H�V�W�L�Q�J���U�H�T�X�L�U�H�P�H�Q�W��

Fig. 6:���$�X�W�R�Q�R�P�R�X�V���$�J�U�L�E�R�W
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IV.  TEST CASES
�7�K�H���W�D�E�O�H�����������V�K�R�Z�V���K�R�Z���W�K�H���X�V�H�U���D�F�W�L�Y�D�W�H�V���W�K�H���%�O�X�H�W�R�R�W�K

�7�D�E�O�H�������������$�F�W�L�Y�D�W�L�Q�J���%�O�X�H�W�R�R�W�K��

Test Case ID Activate Bluetooth

Description �7�K�H�� �D�S�S�O�L�F�D�W�L�R�Q�� �U�H�T�X�L�U�H�V�� �%�O�X�H�W�R�R�W�K�� �W�R�� �E�H��
enabled for working

Input �3�D�L�U���W�K�H���%�O�X�H�W�R�R�W�K���R�I���W�K�H���6�P�D�U�W�S�K�R�Q�H���Z�L�W�K��
�W�K�H���%�O�X�H�W�R�R�W�K���R�I���$�J�U�L�E�R�W��

Expected output Connection established  devices paired

�$�F�W�X�D�O���2�X�W�S�X�WConnection established. Devices paired

�5�H�V�X�O�W Sources

The table 4.2 shows how the user selects a basic operation on 
the Smartphone.

�7�D�E�O�H�������������6�H�O�H�F�W���D�Q���$�F�W�L�Y�L�W�\�����%�D�V�L�F���2�S�H�U�D�W�L�R�Q��

Test Case ID Select an activity

Description To select an activity from a list of activities. 
The main operations are seeing, harvesting, 
water pumping.

Input Choosing of an activity

Expected output �0�R�Y�H�P�H�Q�W���R�I���$�J�U�L�E�R�W

�$�F�W�X�D�O���2�X�W�S�X�W�9�L�V�L�E�O�H���P�R�Y�H�P�H�Q�W���R�I���W�K�H���$�J�U�L�E�R�W���E�D�V�H�G���R�Q��
activity selected.

�5�H�V�X�O�W Operation performed successfully

�7�K�H���W�D�E�O�H�����������V�K�R�Z�V���W�K�H���F�D�V�H���I�R�U���V�H�O�H�F�W�L�Q�J���D�Q���D�F�W�L�Y�L�W�\���I�U�R�P���D���O�L�V�W��
of activities.

�7�D�E�O�H�������������6�H�O�H�F�W���D�Q���$�F�W�L�Y�L�W

Test Case ID �6�H�O�H�F�W���D�Q���D�F�W�L�Y�L�W�\�����E�D�V�L�F���R�S�H�U�D�W�L�R�Q��

Description To select an activity from a list of activities. 
The basic operations are forward, reverse, 
left, right, stop.

Input Choosing of an activity

Expected output �0�R�Y�H�P�H�Q�W���R�I���$�J�U�L�E�R�W

�$�F�W�X�D�O���2�X�W�S�X�W�9�L�V�L�E�O�H���P�R�Y�H�P�H�Q�W���R�I���W�K�H���$�J�U�L�E�R�W���E�D�V�H�G���R�Q��
activity selected.

�5�H�V�X�O�W Success

V.  CONCLUSION
In this paper we made an effort to overcome some problems faced 
in agricultural activities or methods. The rapid growth in the in��
�G�X�V�W�U�L�H�V���D�Q�G���Q�R�W���K�D�Y�L�Q�J���H�I�¿�F�L�H�Q�F�\���L�Q���W�K�H���D�J�U�L�F�X�O�W�X�U�D�O���P�H�W�K�R�G�V���L�V��
�L�Q�À�X�H�Q�F�L�Q�J���W�K�H���O�D�E�R�U�V���Z�K�R���D�U�H���V�L�W�X�D�W�H�G���L�Q���W�K�H���Y�L�O�O�D�J�H�V���W�R���P�L�J�U�D�W�H��
�W�R���F�L�W�L�H�V���>�����@�����7�K�X�V�����F�U�H�D�W�L�Q�J���S�U�R�E�O�H�P�V���L�Q�Y�R�O�Y�L�Q�J���G�H�F�U�H�D�V�H���L�Q���W�K�H��
availability of labors and increase in the wages for the labors 
[14]. The developed model can be used for multiple activities 
like ploughing, seed sowing, water sprinkling, soil levelling and 
cutting the crop which overcomes the drawbacks of the current 
existing system. This robot and the application are designed in 
�V�X�F�K���D���Z�D�\�� �W�K�D�W���L�W���L�V���H�D�V�\�� �I�R�U���W�K�H���I�D�U�P�H�U�V���W�R���X�V�H�����7�K�H���$�J�U�L�E�R�W��
can work in any sort of climatic condition as well as can work 
�Q�R�Q�V�W�R�S���X�Q�O�L�N�H���K�X�P�D�Q�V���2�Q�H���R�I���W�K�H���G�H�Y�H�O�R�S�H�G���P�R�G�H�O�¶�V���E�H�Q�H�¿�W�V��
is that it helps the farmers to grow crops with less effort, time 
and low cost.
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I. INTRODUCTION

�$�O�X�P�L�Q�L�X�P�� �E�D�V�H�G�� �P�H�W�D�O�� �P�D�W�U�L�[�� �F�R�P�S�R�V�L�W�H�V�� �D�U�H�� �J�D�L�Q�L�Q�J��
increasing industrial acceptance in the aerospace, automo��
�W�L�Y�H�����D�X�W�R�P�R�E�L�O�H�����R�I�I�V�K�R�U�H���D�Q�G���R�Q�V�K�R�U�H���R�L�O���H�[�S�O�R�U�D�W�L�R�Q���¿�H�O�G�V��
etc. Composites are multifunctional materials which having 
different mechanical, chemical and physical properties that 
�F�D�Q���E�H���P�H�H�W���W�K�H���U�H�T�X�L�U�H�P�H�Q�W�V���R�I���W�K�H���D�E�R�Y�H���D�S�S�O�L�F�D�W�L�R�Q�V�����$�Q��
�$�O�X�P�L�Q�L�X�P�� �V�L�O�L�F�R�Q�� �F�D�U�E�L�G�H�� �E�D�V�H�G�� �P�H�W�D�O�� �P�D�W�U�L�[�� �F�R�P�S�R�V�L�W�H�V��
���$�O���6�L�&���0�0�&�����K�D�Y�L�Q�J���Y�H�U�\���O�H�V�V���L�Q���Z�H�L�J�K�W�����K�L�J�K���P�H�F�K�D�Q�L�F�D�O��
strength, stiffness, greater resistance to corrosion, oxidation 
and wear as compare to that of cast iron or different types of 
�V�W�H�H�O�����7�K�H�V�H���X�Q�L�T�X�H���S�U�R�S�H�U�W�L�H�V���R�I���$�O���6�L�&���0�0�&���F�D�Q���E�H���X�V�H�G��
effectively in the engineering application such as aircraft re��
lated components, drive shafts, brake rotor, airframe structure, 
horizontal stabilizer, and strokes, automobile components 
such as piston, cylinder liner, engine block, turbocharger, 
�E�U�D�F�N�H�W�V���H�W�F�����7�K�H���S�U�H�V�H�Q�F�H���R�I���6�L�&���L�Q���W�K�H���$�O���6�L�&���0�0�&���F�D�X�V�H��
rapid tool wear during machining by using different drill bit.

�7�K�H���G�U�L�O�O�L�Q�J���R�I���6�L�&���S�D�U�W�L�F�X�O�D�W�H���Z�L�W�K���D�O�X�P�L�Q�L�X�P���P�H�W�D�O���P�D�W�U�L�[��
composite by conventional drilling process utilizing ordinary 
�G�U�L�O�O�V���L�V���U�H�D�O�O�\���G�L�I�¿�F�X�O�W���D�V���6�L�&���L�V���K�D�U�G�H�U���W�K�D�Q���:�&�����)�U�R�P���W�K�H��
�S�D�V�W���O�L�W�H�U�D�W�X�U�H�����L�W���L�V���I�R�X�Q�G���W�K�D�W���3�R�O�\���&�U�\�V�W�D�O�O�L�Q�H���'�U�L�O�O�����3�&�'����
�L�V���E�H�V�W���I�R�U���G�U�L�O�O�L�Q�J���V�X�F�K���F�R�P�S�R�V�L�W�H�V�����%�X�W���3�&�'���G�U�L�O�O�V���D�U�H���Y�H�U�\��
costly, which again imposed another restriction to wide use 
�R�I�� �$�O���6�L�&���0�0�&�� �L�Q�� �L�Q�G�X�V�W�U�\���� �+�H�Q�F�H���� �D�� �G�H�S�W�K�� �H�[�S�H�U�L�P�H�Q�W�D�O��
�U�H�V�H�D�U�F�K�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�� �R�Q�� �W�K�H�� �G�U�L�O�O�L�Q�J�� �R�I�� �$�O���6�L�&���0�0�&�� �L�V��
needed to identify the suitable drill for economic drilling with 
satisfactory performance. 

Objective
	 1.	 To examine the one of a kind drilling rameters consisting 

�R�I �V�S�L�Q�G�O�H �Y�H�O�R�F�L�W�\���I�H�H�G �F�K�D�U�J�H �L�Q�À�X�H�Q�F�H�V �W�K�H���G�U�L�O�O�H�G �K�R�O��
�O�R�Z �V�X�U�I�D�F�H �U�R�X�J�K�Q�H�V�V �W�R�S �L�Q���W�K�H���F�R�X�U�V�H���R�I �G�U�L�O�O�L�Q�J���R�I���$�O��
�6�L�&���0�0�&. 

	 ����	 �7�R���G�H�W�H�U�P�L�Q�H���W�K�H���P�R�V�W���V�L�J�Q�L�¿�F�D�Q�W���S�D�U�D�P�H�W�H�U�V���I�R�U���H�I�I�H�F�W�L�Y�H��
�G�U�L�O�O�L�Q�J���R�I���$�O���6�L�&���0�0�&��

�7�K�H���$�O���6�L�&���0�0�&���L�V���T�X�L�F�N�O�\���U�H�S�O�D�F�L�Q�J���W�U�D�G�L�W�L�R�Q�D�O���P�D�W�H�U�L�D�O�V���L�Q���Y�D�U�L�R�X�V���D�H�U�R�V�S�D�F�H���D�Q�G���D�X�W�R�P�R�E�L�O�H���L�Q�G�X�V�W�U�L�H�V�����%�X�W���P�D�F�K�L�Q�L�Q�J���R�Q��
�$�O���6�L�&���0�0�&���L�V���R�Q�H���R�I���W�K�H���P�D�M�R�U���L�V�V�X�H�����Z�K�L�F�K���U�H�V�L�V�W�V���L�W�V���Z�L�G�H���V�S�U�H�D�G���G�L�I�I�H�U�H�Q�W���H�Q�J�L�Q�H�H�U�L�Q�J���D�S�S�O�L�F�D�W�L�R�Q�����L�W���L�V���I�R�X�Q�G���W�K�D�W���W�K�H���W�R�R�O��
�Z�H�D�U���L�V���H�[�F�H�V�V�L�Y�H���D�Q�G���P�D�F�K�L�Q�L�Q�J���V�X�U�I�D�F�H���L�V���Y�H�U�\���U�R�X�J�K�����6�R���I�U�R�P���W�K�H���S�D�V�W���U�H�V�H�D�U�F�K�����L�W���L�V���D�O�V�R���F�O�H�D�U���W�K�D�W���J�H�Q�H�U�D�W�L�R�Q���R�I���G�U�L�O�O���K�R�O�H�V��
�R�Q���W�K�H���$�O���6�L�&���0�0�&���L�V���Y�H�U�\���G�L�I�¿�F�X�O�W���E�\���X�W�L�O�L�]�L�Q�J���+���6���6�����G�U�L�O�O���E�L�W�V���Z�L�W�K�R�X�W���D�Q�\���F�R�D�W�L�Q�J�����3�D�V�W���U�H�V�X�O�W�V���D�O�V�R���V�K�R�Z�V���W�K�D�W���H�[�F�H�V�V�L�Y�H��
drill bit wears during generation of hole on aluminium silicon carbide. Recently the metal matrix composites widely replacing 
the monolithic materials in the advanced industries for manufacturing of different aerospace and automobile components. The 
�U�H�V�H�D�U�F�K���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���L�V���F�R�Q�G�X�F�W�H�G���I�R�U���J�H�Q�H�U�D�W�L�R�Q���R�I���K�R�O�H�V���R�Q���$�O���6�L�&���0�0�&���X�V�L�Q�J���G�L�I�I�H�U�H�Q�W���G�U�L�O�O�V���E�L�W�V�����7�R���L�Q�Y�H�V�W�L�J�D�W�H���G�L�I�I�H�U�H�Q�W��
machining parameters e.g. type of drill bit, feed and speed of spindle during drilling which affects the surface roughness.

Keywords:���6�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V�����$�O���6�L�&���0�0�&���P�D�F�K�L�Q�L�Q�J�����7�D�J�X�F�K�L���0�H�W�K�R�G�����$�1�2�9�$
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�,�P�S�R�U�W�D�Q�W�� �P�H�F�K�D�Q�L�F�D�O�� �S�U�R�S�H�U�W�L�H�V�� �R�I�� �$�O���6�L�&���0�0�&�� �D�U�H�� �O�L�V�W�H�G��
below.

Table 1: Properties of different materials in comparison to  
�$�O���6�L�&���0�0�&��

Property
Aluminium 
�������������7����

Titanium 
�����$�O�����9��

Steel
Percentage of SiC 

particle

25 55 70

�&�R�H�I�¿�F�L�H�Q�W���R�I��
Thermal  
Expansion  
����������/o�.��

���� 9.5 12 16.4 �������� 6.2

Thermal  
Conductivity 
���:���P��o�.��

218 16 17
��������
������

��������
������

��������
������

Density (g/cm�� 2.77 �������� 7.76 2.88 2.96 ��������

II.  LITERATURE REVIEW
From the past litreature it is clear that some research work on 
the drilling of metal matrix composites have been carried out 
by the previous researchers but still a lot of applied research on 
�G�U�L�O�O�L�Q�J���R�I���$�O���6�L�&���0�0�&���L�V���U�H�T�X�L�U�H�G�����6�R�����W�R���H�[�S�O�R�U�H���W�K�H���V�X�F�F�H�V�V�I�X�O��
utilization of the process parameters through appropriate setting 
of the drilling parameters and also to search out the effective 
�G�U�L�O�O�L�Q�J�� �I�R�U�� �D�F�K�L�H�Y�L�Q�J�� �W�K�H�� �F�U�L�W�H�U�L�D�O���I�X�O�¿�O�O�P�H�Q�W���D�Q�G�� �H�F�R�Q�R�P�\�� �L�Q��
unit production.

�-���� �3�D�X�O�R�� �'�D�Y�L�P1���� �3�H�G�U�R�� �5�H�L�V���� �&2. Conceicao2���$�Q�W�R�Q�L�R�� �V�W�X�G�L�H�G��
that the effect of cutting parameters such as cutting speed, feed 
�U�D�W�H���D�Q�G���W�K�H���H�I�I�H�F�W���R�I���P�H�W�D�O���P�D�W�U�L�[���F�R�P�S�R�V�L�W�H���X�Q�G�H�U���W�K�H���V�S�H�F�L�¿�F��
�F�X�W�W�L�Q�J���I�R�U�F�H�����V�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V�����5�D�����G�X�U�L�Q�J���G�U�L�O�O�L�Q�J���R�I���)�5�3����

�&���� �0�X�U�S�K�\���� �*���� �%�\�U�Q�H���� �0���� �'���� �*�L�O�F�K�U�L�V�W6 studied that the effect 
of coatings on the performance of tungsten carbide drill during 
�G�U�L�O�O�L�Q�J���E�\���F�D�U�E�R�Q���¿�E�U�H���U�H�L�Q�I�R�U�F�H�G���H�S�R�[�\���P�D�W�H�U�L�D�O����

�5�D�P�X�O�D�����3�����1�����5�D�R7�����+�����.�D�R���V�W�X�G�L�H�G���W�K�D�W���G�X�U�L�Q�J���G�U�L�O�O�L�Q�J���R�Q��������
�Y�R�O�������D�Q�G���������Y�R�O�������$�O���$�O2O��based metal matrix composites us��
ing HSS, carbide tipped and polycrystalline diamond drills. The 
drilling forces were recorded by dynamometer.

�%�����:�����+�X�D�Q�J�����+�����.�����.�X�Q�J�����$�����:�����/�����<�D�R9 studied that On the dy��
namic unstability, effect on  drilling force in the drilling process. 

Hiroki Endo and Etsuo Marui���� studied the effect during drilling 
of 1 mm dia. holes on two typical engineering plastic sheets. The 
shape of drilled hole was studied using optical micrometer. The 
drilling accuracy i.e. radius error was estimated by calculating 
the least square circle. 

�$���� �0�D�Q�Q�D���� �%���� �%�K�D�W�W�D�F�K�D�U�\�\�D5,11 investigated on the different 
�W�R�R�O�L�Q�J���D�U�U�D�Q�J�H�P�H�Q�W�V���X�V�H�G���W�R���P�D�F�K�L�Q�H�L�Q�J���R�Q���D�O�X�P�L�Q�L�X�P���������Y�R�O����
�6�L�&���E�D�V�H�G���P�H�W�D�O���P�D�W�U�L�[���F�R�P�S�R�V�L�W�H�����$�O���6�L�&���0�0�&�������7�K�H���H�I�I�H�F�W���R�I��
timing in cutting and time of machining length on tool wear and 
the effect of cutting speed, feed rate, depth of cut, tool inclina��
�W�L�R�Q���D�Q�J�O�H���L�Q���W�R�R�O���K�R�O�G�H�U���R�Q���W�K�H���V�X�U�I�D�F�H���¿�Q�L�V�K���Z�D�V���H�V�W�D�E�O�L�V�K�H�G��
for each of the tooling system. 

�$�����0�D�Q�Q�D�����%�����%�K�D�W�W�D�F�K�D�U�\�D�������������� investigated, the machinability 
of silicon carbide particulate aluminium based metal matrix 

�F�R�P�S�R�V�L�W�H���G�X�U�L�Q�J���W�X�U�Q�L�Q�J���R�S�H�U�D�W�L�R�Q���X�V�L�Q�J���¿�[�H�G���U�K�R�P�E�R�W�L�F���W�R�R�O�V����
The effect of machining parameters, such as cutting speed, feed 
rate and depth of cut on the cutting force and surface roughness.

�6�K�L�Y�D���.�D�O�L�G�D�V�����6�K�L�Y���*�����.�D�S�R�R�U���5�L�F�K�D�U�G���(�����'�H�9�R�U14,15  develope 
�D�� �¿�Q�L�W�H�� �H�O�H�P�H�Q�W�� �W�K�H�U�P�D�O�� �P�R�G�H�O�� �I�R�U�� �R�E�W�D�L�Q�L�Q�J�� �W�K�H�� �W�H�P�S�H�U�D�W�X�U�H��
�I�R�U�P�D�W�L�R�Q���R�Y�H�U���W�K�H���H�Q�W�L�U�H���Z�R�U�N���S�L�H�F�H���G�X�H���W�R���K�H�D�W�����H�Y�R�O�Y�H�G���D�W���W�K�H��
cutting lips, chisel edge and drill margins during drilling.

�$�� �V�W�X�G�L�H�G�� �R�Q�� �G�U�L�O�O�L�Q�J�� �R�Q�� �F�D�V�W�L�Q�J�� �W�K�U�R�X�J�K�� �V�T�X�H�H�]�H�� �S�U�R�F�H�V�V�H�V��
�0�D�J�Q�H�V�L�X�P���0�0�&�V�� �F�R�Q�V�L�V�W�L�Q�J�� �R�I�� �D�Q���$�=������ �P�D�J�Q�H�V�L�X�P�� �D�O�O�R�\��
�Z�L�W�K���������Y�R�O�������G���$�O2O�����V�K�R�U�W���¿�E�U�H�V���D�Q�G���������Y�R�O�������F�D�U�E�R�Q���¿�E�U�H�V��
�P�H�W�D�O���P�D�W�U�L�[���F�R�P�S�R�V�L�W�H�V���E�\���.�����:�H�L�Q�H�U�W�����0�����/�D�Q�J�H�����9�����3�H�W�]�R�O�G�W��

III.  Experimentation

3.1 Assigning the Cutting Variables in Drilling

�$�V�V�L�J�Q�L�Q�J�� �V�X�L�W�D�E�O�H�� �F�X�W�W�L�Q�J�� �Y�D�U�L�D�E�O�H�V�� �L�Q�� �G�U�L�O�O�L�Q�J�� �D�Q�G�� �H�Q�O�D�U�J�L�Q�J��
holes for concrete machining conditions (work material, tool 
�P�D�W�H�U�L�D�O���D�Q�G���J�H�R�P�H�W�U�\�����V�X�U�I�D�F�H���¿�Q�L�V�K���U�H�T�X�L�U�H�P�H�Q�W�V�����P�D�F�K�L�Q�H���W�R�R�O��
in which the job is to be done, etc.) amounts to a determination 
of a feed and cutting process will be the most productive  and 
economical.

The order in which the cutting parameters are selected:

	 1.	 The rate of feed is selected in accordance with processing 
�D�Q�G���P�H�F�K�D�Q�L�F�D�O���I�D�F�W�R�U�V�����U�H�T�X�L�U�H�G���V�X�U�I�D�F�H���¿�Q�L�V�K���� �W�\�S�H���R�I��
machining, drill strength, etc.) from tables given in various 
handbooks. The feed is corrected, if necessary, to suit the 
kinematics data of the machine (the next smaller available 
feed is taken).

	 2.	 The cutting speed permitted by the cutting capacity of the 
drill is calculated for the given drill life. In drilling
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		  In enlarging hole with a drill
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		  where     

		  Cv��� ����F�R�Q�V�W�D�Q�W���I�D�F�W�R�U���I�R�U���F�K�D�U�D�F�W�H�U�L�]�L�Q�J���W�K�H���P�D�W�H�U�L�D�O���E�H�L�Q�J��
drilled and the  machining conditions

		 �'����� ����G�U�L�O�O���G�L�D�P�H�W�H�U�����P�P�������������7����� ���G�U�L�O�O���O�L�I�H�����P�L�Q�����������V����� ���I�H�H�G����
�P�P�����U�H�Y�������������W����� ���G�H�S�W�K���R�I���F�X�W���L�Q���H�Q�O�D�U�J�L�Q�J���K�R�O�H�V�����P�P��������
�P��� �� �H�[�S�R�Q�H�Q�W���R�I�� �U�H�O�D�W�L�Y�H���G�U�L�O�O���O�L�I�H���� �� �]v, xv and yv�� � ����
exponents

		    � .v� ����J�H�Q�H�U�D�O���F�R�U�U�H�O�D�W�L�R�Q���I�D�F�W�R�U���I�R�U���W�D�N�L�Q�J���L�Q�W�R���D�F�F�R�X�Q�W���D�O�O��
other concrete machining conditions differing from 
those for which Cv is given. 

	 ����	�7�K�H�� �V�S�L�Q�G�O�H�� �V�S�H�H�G�� ���U�H�Y���P�L�Q���� �L�V�� �F�D�O�F�X�O�D�W�H�G�� �I�R�U�� �W�K�H�� �G�H�W�H�U��
mined cutting speed by the formula

rpm
D

v
n t

�S
��������
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		  The corrected rotational speed na is used to calculate the 
actual cutting speed at which the drilling job is to be done. 
Thus

va��� ��
�SDna
����������

 m per min

	 4.		 The speed and feed are checked in respect to the strength of 
the weakest links in the main drive and feed mechanisms. 

	 ����	 �7�K�H���P�D�F�K�L�Q�L�Q�J���W�L�P�H���L�V���F�D�O�F�X�O�D�W�H�G���I�U�R�P���W�K�H���¿�Q�D�O�O�\���D�F�F�H�S�W�H�G��
values of na and s.

In determining vt, F and Ncut, the pertinent tabular data of 
handbooks can be used, taking into consideration the required 
correction factors.

Table 2:�����9�D�O�X�H�V���R�I���&v, m, zv, yv and xv in drilling

Work and tool 
materials

Type of 
machin-

ing

Feed s, 
mm/rev

Factor and exponents

Cv m zv yv xv

Structural carbon 
steel, �Vt� �������N�J�I��
mm2�����%�K�Q��������

Drilling
�”������

�!������

7

9.8

������

������

������

������

������

������

��

��

High speed steel 
P18

Enlarging 
holes

�� 16.2 ������ ������ ������ ������

�*�U�H�\���F�D�V�W���L�U�R�Q�����%�K�Q��
������

Cemented carbide 
�%�.��

Drilling �� �������� ������ �������� ������ ��

�'�L�I�I�H�U�H�Q�W���W�H�V�W���I�R�U���G�U�L�O�O�L�Q�J���Z�H�U�H���F�R�Q�G�X�F�W�H�G���R�Q���$�O���6�L�&���0�0�&���E�\��
�X�V�L�Q�J���D�X�W�R�P�D�W�L�F���I�H�H�G���'�U�L�O�O�L�Q�J���0�D�F�K�L�Q�H�������7�D�E�O�H�������V�K�R�Z�V���W�K�D�W�����W�K�H��
�G�H�W�D�L�O���D�E�R�X�W���R�I���P�D�F�K�L�Q�H���W�R�R�O�����Z�R�U�N���S�L�H�F�H���D�Q�G���G�L�I�I�H�U�H�Q�W���G�U�L�O�O���E�L�W�V��
�X�V�H�G���L�Q���H�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q�����7�D�E�O�H�������V�K�R�Z�V���W�K�D�W�����W�K�H���G�L�I�I�H�U�H�Q�W���I�D�F�W�R�U��
for the investigation. The Taguchi method based robust design 
L25 (5

6) orthogonal array was used toinvestigation. For measur��
ing drilled hole surface roughness, each test sample was cut 
into two pieces along the centre line of each hole. So that inner 
�V�X�U�I�D�F�H���G�R�H�V���Q�R�W���J�H�W���G�D�P�D�J�H�G�����6�X�U�I�F�R�P���������$���V�X�U�I�D�F�H���P�H�D�V�X�U�L�Q�J��
instrument was used to measure the hole surface roughness. For 
�H�D�F�K�� �K�D�O�I���K�R�O�H�� �V�X�U�I�D�F�H���� �W�K�U�H�H�� �U�H�D�G�L�Q�J�V�� �Z�H�U�H�� �W�D�N�H�Q�� �L�Q�� �G�L�I�I�H�U�H�Q�W��
locations, i.e. at entry of the  hole, middle of the hole and at exit 
of the hole along direction of drilling. 

Table 3: Details of experimental conditions

Machine Tool HMT manufactured Radial drilling Machine 
with automatic feed system

Twist drills, 
118��point angle

���L�����&�D�U�E�L�G�H���W�L�S�S�H�G���G�U�L�O�O�����V�L�]�H�����������������I mm),

(ii) Pure carbide drill (size : 7.5 �I mm),

���L�L�L�����1�L�W�U�L�W�H���F�R�D�W�H�G�����G�U�L�O�O�����V�L�]�H�����������������I mm),

���L�Y�����&�R���7�L���F�R�D�W�H�G���G�U�L�O�O�����V�L�]�H�����������������I mm),

���Y�����+�6�6���G�U�L�O�O�����V�L�]�H�����������������I mm).

�:�R�U�N���S�L�H�F�H���$�O���6�L�&���0�0�&�������������Y�R�O�X�P�H���I�U�D�F�W�L�R�Q���6�L�&���S�D�U�W�L�F�X��
�O�D�W�H���U�H�L�Q�I�R�U�F�H�G���Z�L�W�K���$�O���P�H�W�D�O���P�D�W�U�L�[�� �F�R�P�S�R�V�L�W�H����
�$�3�6�������������P��

Cutting Fluid Not used

Table 4:  Drilling parameters and their levels

Parameters, their symbols 
and units

Parametric Levels

1 2 �� 4 5

�9�F�������6�S�L�Q�G�O�H���6�S�H�H�G�����U�H�Y���P�L�Q�������� ������ ������ �������� ��������

F : Feed rate (mm/rev) ���������� ���������� ���������� ���������� ����������

3.2  �Taguchi Method based Design used for 
Experimentation

�$�F�F�R�U�G�L�Q�J���W�R���W�K�H���7�D�J�X�F�K�L���P�H�W�K�R�G, L25 (5
6) orthogonal array was 

used to experimental investigation. Table 8 shows the L25 (5
6) 

orthogonal array.

Table 5:  The L25 (5
6) orthogonal array

Experiment 
Number

Column

1 2 3 4 5 6

1 1 1 1 1 1 1

2 1 2 2 2 2 2

�� 1 �� �� �� �� ��

4 1 4 4 4 4 4

5 1 5 5 5 5 5

6 2 1 2 �� 4 5

7 2 2 �� 4 5 1

8 2 �� 4 5 1 2

9 2 4 5 1 2 ��

���� 2 5 1 2 �� 4

11 �� 1 �� 5 2 4

12 �� 2 4 1 �� 5

���� �� �� 5 2 4 1

14 �� 4 1 �� 5 2

15 �� 5 2 4 1 ��

16 4 1 4 2 5 ��

17 4 2 5 �� 1 4

18 4 �� 1 4 2 5

19 4 4 2 5 4 1

���� 4 5 �� 1 �� 2

21 5 1 5 4 �� 2

22 5 2 1 5 4 ��

���� 5 �� 2 1 5 4

24 5 4 �� 2 1 5

25 5 5 4 �� 2 1

In the study, different drill bits were used to analyze the surface 
roughness height. different graph have been plotted to analyze 
the effect of speed and feed rate on the surface roughness height. 

3.3  �Experimental Results and Discussion for Surface 
Roughness Height

Table 6 shows the experimental setup of L25 (5
6) orthogonal array 

�Z�L�W�K���H�[�S�H�U�L�P�H�Q�W�D�O���U�H�V�X�O�W�V���R�I���V�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�������5�D�������P����
�G�X�U�L�Q�J���G�U�L�O�O�L�Q�J���R�Q���$�O���6�L�&���0�0�&�����)�U�R�P���W�K�H���W�D�E�O�H�����L�W���F�D�Q���E�H���V�H�H�Q��
that carbide drill and nitride coated drill give comparatively low 
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�V�X�U�I�D�F�H���¿�Q�L�V�K���Y�D�O�X�H�V���D�P�R�Q�J���D�O�O���¿�Y�H���G�L�I�I�H�U�H�Q�W���G�U�L�O�O���E�L�W�V��

Table 6: �'�U�L�O�O�H�G���K�R�O�H���V�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����5�D�����Pm) in 
different drill bits

Spindle 
Speed 

���U�H�Y���P�L�Q��

Feed 
���P�P��
�U�H�Y��

�6�X�U�I�D�F�H���5�R�X�J�K�Q�H�V�V�����5�D�����P�P��

Car-
bide 

Tipped 
drill

Car-
bide 
drill

Ni-
tride- 
coated 
drill

Co-Ti 
coated 
drill

HSS 
drill

������ ���������� ���������� ���������� ���������� ���������� ����������

������ ���������� 5.212 1.129 ���������� ���������� ����������

������ ���������� ���������� ���������� ���������� 2.187 ����������

������ ���������� ���������� ���������� ���������� ���������� ����������

�������� ���������� ���������� ���������� ���������� ���������� ����������

������ ���������� ���������� ���������� ���������� ���������� ����������

������ ���������� ���������� ���������� ���������� 2.289 ����������

������ ���������� ���������� ���������� ���������� 2.887 ����������

������ ���������� ���������� 1.295 ���������� ���������� ����������

�������� ���������� ���������� ���������� ���������� ���������� ����������

������ ���������� ���������� 1.186 ���������� 2.817 ����������

������ ���������� ���������� ���������� ���������� ���������� ����������

������ ���������� ���������� 1.627 ���������� ���������� ����������

������ ���������� ���������� ���������� ���������� ���������� ����������

�������� ���������� ���������� ���������� ���������� ���������� ����������

������ ���������� ���������� 1.465 ���������� 2.886 ����������

������ ���������� ���������� ���������� ���������� ���������� ����������

������ ���������� ���������� ���������� ���������� ���������� ����������

������ ���������� 5.118 ���������� ���������� ���������� ����������

�������� ���������� ���������� ���������� ���������� ���������� ����������

������ ���������� ���������� 2.126 ���������� ���������� ����������

������ ���������� ���������� ���������� ���������� ���������� ����������

������ ���������� ���������� ���������� ���������� 1.786 ����������

������ ���������� ���������� ���������� ���������� 2.258 ����������

�������� ���������� ���������� 1.211 ���������� ���������� ����������

3.4  �Graphical Representation of the Effect of 
Parameters on Surface Roughness Height

�)�U�R�P���W�K�H���¿�J�X�U�H���������L�W���L�V���F�O�H�D�U���W�K�D�W���W�K�H���V�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W��
value increases with increase in feed rate. 

�)�U�R�P�� �W�K�H�� �¿�J�X�U�H�� ������ �L�W�� �V�K�R�Z�V�� �W�K�D�W�� �W�K�H�� �V�X�U�I�D�F�H�� �U�R�X�J�K�Q�H�V�V�� �K�H�L�J�K�W��
value increases with increase in feed rate. 
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Fig. 1: Feed rate vs surface roughness height at different spindle 
speed using carbide tipped drill
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Fig. 2: Feed rate vs. surface roughness height at different spindle 
speed using carbide drill

�)�U�R�P�� �W�K�H�� �¿�J�X�U�H�� ������ �L�W�� �V�K�R�Z�V�� �W�K�D�W�� �W�K�H�� �V�X�U�I�D�F�H�� �U�R�X�J�K�Q�H�V�V�� �K�H�L�J�K�W��
value increases with increase in feed rate. 
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Fig. 3:    Feed rate vs. surface roughness height at different spindle 
speed using nitride coated drill

�)�U�R�P�� �W�K�H�� �¿�J�X�U�H�� ������ �L�W�� �V�K�R�Z�V�� �W�K�D�W�� �W�K�H�� �V�X�U�I�D�F�H�� �U�R�X�J�K�Q�H�V�V�� �K�H�L�J�K�W��
value increases with increase in feed rate. 
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Fig. 4:  Feed rate vs. surface roughness height at different spindle 
�V�S�H�H�G���X�V�L�Q�J���&�R���7�L���F�R�D�W�H�G���G�U�L�O�O

�)�U�R�P�� �W�K�H�� �¿�J�X�U�H�� ������ �L�W�� �V�K�R�Z�V�� �W�K�D�W�� �W�K�H�� �V�X�U�I�D�F�H�� �U�R�X�J�K�Q�H�V�V�� �K�H�L�J�K�W��
value slightly increases with increase in feed rate.
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Fig. 5:  Feed rate vs. surface roughness at different spindle speeds 
using HSS drill
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��������������6�L�J�Q�L�¿�F�D�W�L�R�Q���E�\�$�1�2�9�$���7�H�V�W���D�Q�G���(�I�I�H�F�W�L�Y�H�Q�H�V�V���R�I��
Parameter for DrilledHole Surface Quality

3.5.1 ANOVA for Carbide Tipped Drill

�7�D�E�O�H�������V�K�R�Z�V���W�K�H���$�1�2�9�$���D�Q�G���³�)�´���W�H�V�W���V�K�R�Z�V���Y�D�O�X�H�V���Z�L�W�K���S�H�U��
centage of contribution i.e. effectiveness of the individual drilling 
�S�D�U�D�P�H�W�H�U�V���R�Q���V�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����5�D�������P����

�)�U�R�P���W�K�H���$�1�2�9�$���W�D�E�O�H���������L�W���V�K�R�Z�V���W�K�D�W���E�R�W�K���W�K�H���S�D�U�D�P�H�W�H�U�V���H���J����
�V�S�L�Q�G�O�H���V�S�H�H�G���D�Q�G���I�H�H�G���U�D�W�H���K�D�V���V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���R�Q���W�K�H���V�X�U�I�D�F�H��
�U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����$�O�V�R���V�K�R�Z�V���W�K�D�W�����7�K�H���I�H�H�G���U�D�W�H���K�D�V���P�R�V�W���V�L�J�Q�L�¿��
cant effect on the surface roughness height and spindle speed has 
�V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���R�Q���W�K�H���V�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W���Z�L�W�K��������������������
�D�Q�G�� ������������������ �F�R�Q�W�U�L�E�X�W�L�R�Q�� �U�H�V�S�H�F�W�L�Y�H�O�\�� �G�X�U�L�Q�J�� �J�H�Q�H�U�D�W�L�R�Q�� �R�I��
�G�U�L�O�O���K�R�O�H�V���R�Q���$�O���6�L�&���0�0�&����

Table 7:���$�1�2�9�$���I�R�U���6�X�U�I�D�F�H���5�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����5a by utiliz��
ing carbide tipped drill

Parameters 
and their 
symbols

Sum of 
Squares

Degree 
of 

Free-
dom

Variance F0 F����������������������

% of 
Contri-
bution

���$�������6�S�L�Q�G�O�H��
Speed (rev/
min)

51.47865 4 12.86966 ���������������� ������ ��������������

�%�������)�H�H�G���5�D�W�H��
(mm/rev)

65.82541 4 ���������������� ���������������� ������ ��������������

�$���[���% 8.925465 16 ���������������� ���������������� ������ 6.5951

Error ���������������� ���� ���������������� 6.7286

Total ���������������� 74 ����������������

�&�R�U�U�H�O�D�W�L�R�Q���F�R�H�I�¿�F�L�H�Q�W�����52��� ������������������

3.5.2 ANOVA for Carbide Drill

�)�U�R�P���W�K�H���$�1�2�9�$���W�D�E�O�H���������L�W���V�K�R�Z�V���W�K�D�W���V�S�L�Q�G�O�H���V�S�H�H�G���D�Q�G���I�H�H�G��
�U�D�W�H���E�R�W�K���W�K�H���Y�D�U�L�D�E�O�H�V���K�D�V���V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���R�Q���W�K�H���V�X�U�I�D�F�H���U�R�X�J�K��
�Q�H�V�V���K�H�L�J�K�W�����$�O�V�R���V�K�R�Z�V���W�K�D�W�����7�K�H���I�H�H�G���U�D�W�H���K�D�V���P�R�V�W���V�L�J�Q�L�¿�F�D�Q�W��
effect on the surface roughness height and spindle speed has 
�V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���R�Q���W�K�H���V�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W���Z�L�W�K��������������������
�D�Q�G�� ������������������ �F�R�Q�W�U�L�E�X�W�L�R�Q�� �U�H�V�S�H�F�W�L�Y�H�O�\�� �G�X�U�L�Q�J�� �J�H�Q�H�U�D�W�L�R�Q�� �R�I��
�G�U�L�O�O���K�R�O�H�V���R�Q���$�O���6�L�&���0�0�&����

Table 8:���$�1�2�9�$���I�R�U���6�X�U�I�D�F�H���5�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����5a by utiliz��
ing carbide drill

Parameters 
and their 
symbols

Sum of 
Squares

Degree 
of 

Free-
dom

Variance F0

F����������������

������

% of 
Contri-
bution

���$�������6�S�L�Q�G�O�H��
Speed (rev/
min)

���������������� 4 1.115752 25899.54 ������ ��������������

�%�������)�H�H�G���5�D�W�H��
(mm/rev)

6.898664 4 1.724666 ���������������� ������ ��������������

�$���[���% ���������������� 16 ���������������� ���������������� ������ 8.6911

Error ���������������� ���� ���������(������ ������������

Total 12.44547 74 ����������������

�&�R�U�U�H�O�D�W�L�R�Q���F�R�H�I�¿�F�L�H�Q�W�����52��� ������������������

3.5.3 ANOVA for Nitride Coated Drill

�)�U�R�P���W�K�H���$�1�2�9�$���W�D�E�O�H���������L�W���V�K�R�Z�V���W�K�D�W���V�S�L�Q�G�O�H���V�S�H�H�G���D�Q�G���I�H�H�G��
�U�D�W�H���E�R�W�K���W�K�H���Y�D�U�L�D�E�O�H�V���K�D�V���V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���R�Q���W�K�H���V�X�U�I�D�F�H���U�R�X�J�K��
�Q�H�V�V���K�H�L�J�K�W�����$�O�V�R���V�K�R�Z�V���W�K�D�W�����7�K�H���I�H�H�G���U�D�W�H���K�D�V���P�R�V�W���V�L�J�Q�L�¿�F�D�Q�W��
effect on the surface roughness height and spindle speed has 
�V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���R�Q���W�K�H���V�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W���Z�L�W�K��������������������
�D�Q�G�� ������������������ �F�R�Q�W�U�L�E�X�W�L�R�Q�� �U�H�V�S�H�F�W�L�Y�H�O�\�� �G�X�U�L�Q�J�� �J�H�Q�H�U�D�W�L�R�Q�� �R�I��
�G�U�L�O�O���K�R�O�H�V���R�Q���$�O���6�L�&���0�0�&��

Table 9:���$�1�2�9�$���I�R�U���6�X�U�I�D�F�H���5�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����5a by  
utilizing nitride coated drill

Param-
eters 

and their 
symbols

Sum of 
Squares

Degree 
of 

Free-
dom

Variance F0 F����������������������

% of 
Contri-
bution

���$�������6�S�L�Q�G�O�H��
Speed (rev/
min)

���������������� 4 �������������� ���������������� ������ ��������������

�% � � � � � � � ) �H �H �G� �
�5�D�W�H�� ���P�P��
rev)

���������������� 4 ���������������� ���������������� ������ 57.6894

�$���[���% 1.16761 16 ���������������� �������������� ������ 5.1598

Error ������������ ���� �������(������ ������������

Total ���������������� 74 ����������������

�&�R�U�U�H�O�D�W�L�R�Q���F�R�H�I�¿�F�L�H�Q�W�����52��� ������������������

3.5.4 ANOVA for Co-Ti Coated Drill

�)�U�R�P���W�K�H���$�1�2�9�$���W�D�E�O�H�����������L�W���V�K�R�Z�V���W�K�D�W���V�S�L�Q�G�O�H���V�S�H�H�G���D�Q�G���I�H�H�G��
�U�D�W�H���E�R�W�K���W�K�H���Y�D�U�L�D�E�O�H�V���K�D�V���V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���R�Q���W�K�H���V�X�U�I�D�F�H���U�R�X�J�K��
�Q�H�V�V���K�H�L�J�K�W�����$�O�V�R���V�K�R�Z�V���W�K�D�W�����7�K�H���I�H�H�G���U�D�W�H���K�D�V���P�R�V�W���V�L�J�Q�L�¿�F�D�Q�W��
effect on the surface roughness height and spindle speed has 
�V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���R�Q���W�K�H���V�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W���Z�L�W�K��������������������
�D�Q�G�� ������������������ �F�R�Q�W�U�L�E�X�W�L�R�Q�� �U�H�V�S�H�F�W�L�Y�H�O�\�� �G�X�U�L�Q�J�� �J�H�Q�H�U�D�W�L�R�Q�� �R�I��
�G�U�L�O�O���K�R�O�H�V���R�Q���$�O���6�L�&���0�0�&��

Table 10: �$�1�2�9�$���I�R�U���6�X�U�I�D�F�H���5�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����5a by  
�X�W�L�O�L�]�L�Q�J���&�R���7�L���F�R�D�W�H�G���G�U�L�O�O���E�L�W

Parameters 
and their 
symbols

Sum of 
Squares

Degree 
of 

Free-
dom

Variance F0 F����������������������

% of 
Contri-
bution

�� �$�� ���� �6�S�L�Q�G�O�H��
Speed (rev/
min)

�������������� 4 1.974459 �������������� ������ ��������������

�%�������)�H�H�G���5�D�W�H��
(mm/rev)

�������������� 4 ���������������� 218597. ������ ��������������

�$���[���% �������������� 16 ���������������� 8917.89 ������ ��������������

Error �������������� ���� ���������(������ ������������

Total �������������� 74 ����������������

�&�R�U�U�H�O�D�W�L�R�Q���F�R�H�I�¿�F�L�H�Q�W�����52��� ������������������

3.5.5 ANOVA for HSS Drill

�)�U�R�P���W�K�H���$�1�2�9�$���W�D�E�O�H�����������L�W���L�V���V�K�R�Z�V���W�K�D�W���V�S�L�Q�G�O�H���V�S�H�H�G���D�Q�G��
�I�H�H�G���U�D�W�H���E�R�W�K���W�K�H���Y�D�U�L�D�E�O�H�V���K�D�V���V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���R�Q���W�K�H���V�X�U�I�D�F�H��
�U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����,�W���D�O�V�R���V�K�R�Z�V�����7�K�H���I�H�H�G���U�D�W�H���K�D�V���V�L�J�Q�L�¿�F�D�Q�W���H�I��
fect on the surface roughness height and spindle speed has most 
�V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���R�Q���W�K�H���V�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W���Z�L�W�K��������������������
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�D�Q�G�� ������������������ �F�R�Q�W�U�L�E�X�W�L�R�Q�� �U�H�V�S�H�F�W�L�Y�H�O�\�� �G�X�U�L�Q�J�� �J�H�Q�H�U�D�W�L�R�Q�� �R�I��
�G�U�L�O�O���K�R�O�H�V���R�Q���$�O���6�L�&���0�0�&��

Table 11:���$�1�2�9�$���I�R�U���6�X�U�I�D�F�H���5�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����5a by utiliz��
ing HSS drill bit

Parameters 
and their 
symbols

Sum of 
Squares

Degree 
of Free-

dom
Variance F0 F����������������������

% of 
Contri-
bution

�� �$�� ���� �6�S�L�Q�G�O�H��
Speed (rev/
min)

58.1989 4 14.54974 �������������� ������ ��������������

�%�������)�H�H�G���5�D�W�H��
(mm/rev)

�������������� 4 ���������������� 129.295 ������ ��������������

�$���[���% �������������� 16 ���������������� 15.6259 ������ ������������

Error �������������� ���� ���������������� 1.1961

Total �������������� 74 ����������������

�&�R�U�U�H�O�D�W�L�R�Q���F�R�H�I�¿�F�L�H�Q�W�����52��� ������������������

IV.  RESULTS AND DISCUSSION
Table 12 represents the performance study report for different 
�G�U�L�O�O���E�L�W�V���G�X�U�L�Q�J���G�U�L�O�O�L�Q�J���R�Q���$�O���6�L�&���0�0�&���Z�L�W�K�R�X�W���X�V�H���R�I���F�R�R�O�D�Q�W��

Table 12: Table represents the comparative performance study 
report for different drill bits

S. 
No.

Drill 
bits

Type and 
cutting 
angle

Drilling performance

Drilled hole surface roughness height

1 Carbide 
tipped

�7�Z�L�V�W���G�U�L�O�O����
118��

Carbide tipped drill provides very poor surface 
�¿�Q�L�V�K���D�W���D�O�O���S�D�U�D�P�H�W�U�L�F���F�R�P�E�L�Q�D�W�L�R�Q�V���H���J�������W�K�H���Y�D�O�X�H��
�R�I���V�X�U�I�D�F�H���U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�������5�D�������P�����L�V���R�Q�O�\������������
���P���D�W���V�S�L�Q�G�O�H���V�S�H�H�G���R�I�������������U�H�Y���P�L�Q���D�Q�G���I�H�H�G���U�D�W�H��
�R�I���������������P�P���U�H�Y���Z�K�H�U�H���D�V���5�D���L�V���K�L�J�K���D�V�������������P��
�D�W���V�S�L�Q�G�O�H���V�S�H�H�G���R�I�������������U�H�Y���P�L�Q���D�Q�G���I�H�H�G���U�D�W�H�����R�I��
�������������P�P���U�H�Y����

2 Carbide �7�Z�L�V�W���G�U�L�O�O����
118��

�&�D�U�E�L�G�H���G�U�L�O�O���S�U�R�Y�L�G�H�V���Y�H�U�\���J�R�R�G���V�X�U�I�D�F�H���¿�Q�L�V�K���D�W��
�D�O�O���S�D�U�D�P�H�W�U�L�F���F�R�P�E�L�Q�D�W�L�R�Q�V�����H���J�����W�K�H���Y�D�O�X�H���R�I���5�D��
�L�V���R�Q�O�\�����������������P���D�W���V�S�L�Q�G�O�H���V�S�H�H�G�����R�I�����������U�H�Y���P�L�Q��
�D�Q�G���I�H�H�G���U�D�W�H���R�I���������������P�P���U�H�Y���E�X�W���D�W���V�S�L�Q�G�O�H���V�S�H�H�G��
�R�I�����������U�H�Y���P�L�Q���D�Q�G���I�H�H�G���U�D�W�H���R�I���������������P�P���U�H�Y���W�K�H��
�Y�D�O�X�H���R�I���5�D���L�V���K�L�J�K���D�V�����������������P����

�� Nitride 
coated

�7�Z�L�V�W���G�U�L�O�O����
118��

Nitride coated drill provides very good surface 
�¿�Q�L�V�K�� �D�W�� �D�O�O�� �S�D�U�D�P�H�W�U�L�F�� �F�R�P�E�L�Q�D�W�L�R�Q�V���� �H���J���� �W�K�H��
�J�H�Q�H�U�D�W�H�G���5�D���� �W�K�H���Y�D�O�X�H���R�I�� �5�D���L�V���R�Q�O�\�� ������������ ���P��
�D�W���V�S�L�Q�G�O�H���V�S�H�H�G���R�I�������������U�H�Y���P�L�Q���D�Q�G���I�H�H�G���U�D�W�H���R�I��
������������ �P�P���U�H�Y�� �Z�K�H�U�H�� �W�K�H�� �Y�D�O�X�H�� �R�I�� �5�D�� �L�V�� �K�L�J�K�� �D�V��
�������������P���D�W���V�S�L�Q�G�O�H���V�S�H�H�G���R�I�����������U�H�Y���P�L�Q���D�Q�G���I�H�H�G��
�U�D�W�H���R�I���������������P�P���U�H�Y����

4 �&�R���7�L��
coated

�7�Z�L�V�W���G�U�L�O�O����
118��

�'�X�U�L�Q�J���X�V�L�Q�J���&�R���7�L���F�R�D�W�H�G���G�U�L�O�O�����L�W���S�U�R�Y�L�G�H�V���S�R�R�U��
�V�X�U�I�D�F�H���¿�Q�L�V�K�L�Q�J���D�W���D�O�O���S�D�U�D�P�H�W�U�L�F���F�R�P�E�L�Q�D�W�L�R�Q�V����
�H���J�����W�K�H���Y�D�O�X�H���R�I���5�D���L�V���R�Q�O�\�����������������P���D�W���V�S�L�Q�G�O�H��
�V�S�H�H�G���R�I�������������U�H�Y���P�L�Q���D�Q�G���I�H�H�G���U�D�W�H���R�I���������������P�P��
�U�H�Y���Z�K�H�U�H���D�V���D�W���V�S�L�Q�G�O�H���V�S�H�H�G���R�I�����������U�H�Y���P�L�Q���D�Q�G��
�I�H�H�G���U�D�W�H���R�I���������������P�P���U�H�Y���W�K�H���J�H�Q�H�U�D�W�H�G���V�X�U�I�D�F�H��
�U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����5�D���L�V���K�L�J�K���D�V�����������������P����

5 HSS Twist 
�G�U�L�O�O����������

�+�6�6�� �G�U�L�O�O�� �S�U�R�Y�L�G�H�V�� �S�R�R�U�� �V�X�U�I�D�F�H�� �¿�Q�L�V�K�L�Q�J�� �D�W�� �D�O�O��
parametric combinations, e.g. the generated sur��
�I�D�F�H���U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����W�K�H���Y�D�O�X�H���R�I���5�D���L�V���R�Q�O�\��������������
���P���D�W���V�S�L�Q�G�O�H���V�S�H�H�G���R�I�����������U�H�Y���P�L�Q���D�Q�G���I�H�H�G���U�D�W�H��
�R�I���������������P�P���U�H�Y���Z�K�H�U�H���D�V���J�H�Q�H�U�D�W�H�G���5�D���L�V���K�L�J�K���D�V��
�������������P���D�W���V�S�L�Q�G�O�H���V�S�H�H�G���R�I�����������U�H�Y���P�L�Q���D�Q�G���I�H�H�G��
�U�D�W�H���R�I���������������P�P���U�H�Y��

V.  CONCLUSIONS
�%�D�V�H�G�� �R�Q�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �U�H�V�X�O�W�V�� �R�I�� �G�U�L�O�O�L�Q�J�� �R�Q���$�O���������9�R�O���6�L�&��
MMC using different carbide tipped drill, carbide drill, nitride 
�F�R�D�W�H�G�� �G�U�L�O�O���� �&�R���7�L�� �F�R�D�W�H�G�� �G�U�L�O�O�� �D�Q�G�� �+�6�6�� �G�U�L�O�O���� �W�K�H�� �I�R�O�O�R�Z�L�Q�J��
conclusions are as follows: 

�%�\�� �X�V�L�Q�J�� �&�D�U�E�L�G�H�� �G�U�L�O�O�� �D�Q�G�� �Q�L�W�U�L�G�H�� �F�R�D�W�H�G�� �G�U�L�O�O���� �L�W�V�� �S�U�R�Y�L�G�H�V��
minimum surface roughness height at all parametric setup as 
�F�R�P�S�D�U�H�G���W�R���W�K�H���F�D�U�E�L�G�H���W�L�S�S�H�G���G�U�L�O�O�����&�R���7�L���F�R�D�W�H�G���G�U�L�O�O���D�Q�G���+�L�J�K��
Speed Steel drill. 

�%�\�� �X�V�L�Q�J�� �F�D�U�E�L�G�H�� �G�U�L�O�O�V���� �W�K�H�� �I�H�H�G�� �U�D�W�H�� �D�Q�G�� �V�S�L�Q�G�O�H�� �V�S�H�H�G�� �K�D�V��
�P�R�V�W�� �V�L�J�Q�L�¿�F�D�Q�W�� �I�D�F�W�R�U�V�� �D�Q�G�� �W�K�H�V�H�� �D�U�H�� �V�L�J�Q�L�¿�F�D�Q�W�O�\�� �H�I�I�H�F�W�� �R�Q��
the surface roughness height with contribution of 55.44 % and 
���������������U�H�V�S�H�F�W�L�Y�H�O�\����

�%�\�� �X�V�L�Q�J�� �Q�L�W�U�L�G�H�� �F�R�D�W�H�G�� �G�U�L�O�O���� �W�K�H�� �I�H�H�G�� �U�D�W�H�� �D�Q�G�� �V�S�L�Q�G�O�H�� �V�S�H�H�G��
�K�D�V���P�R�V�W���V�L�J�Q�L�¿�F�D�Q�W�I�D�F�W�R�U�V�����D�Q�G���V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���R�Q���W�K�H���V�X�U�I�D�F�H��
�U�R�X�J�K�Q�H�V�V���K�H�L�J�K�W�����5a�����Z�L�W�K���F�R�Q�W�U�L�E�X�W�L�R�Q���R�I�������������������D�Q�G��������������
% respectively.
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���$�Q���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���-�R�X�U�Q�D�O���R�I���$�G�Y�D�Q�F�H�G���(�Q�J�L�Q�H�H�U�L�Q�J���6�F�L�H�Q�F�H���	���7�H�F�K�Q�R�O�R�J�\��

Series A: Civil & Environmental Engineering

EDITORIAL  BOARD MEMBERS
	 �‡	�'�U�����5�����$�\�R�W�K�L�U�D�P�D�Q�����&�L�Y�L�O���(�Q�J�L�Q�H�H�U�L�Q�J���'�H�S�D�U�W�P�H�Q�W�����,�,�7���'�H�O�K�L
	 �‡	�'�U�����0�D�Q�R�M�L�W���6�D�P�D�Q�W�����6�F�L�H�Q�W�L�V�W�����&�6�,�5���&�5�5�,�����1�H�Z���'�H�O�K�L
	 �‡	�'�U���9�D�V�D�Q�W���*�����+�D�Y�D�Q�D�J�L�����6�H�Q�L�R�U���3�U�L�Q�F�L�S�D�O���6�F�L�H�Q�W�L�V�W�����,�,�7���5�R�R�U�N�H�H
	 �‡	�'�U�����$�F�K�D�O���0�L�W�W�D�O�����6�F�L�H�Q�W�L�V�W�����&�6�,�5���&�%�5�,�����5�R�R�U�N�H�H
	 �‡	�'�U�����3�����/�D�N�V�K�P�\�����&�K�L�H�I���6�F�L�H�Q�W�L�V�W�����&�6�,�5���&�5�5�,�����1�H�Z���'�H�O�K�L
	 �‡	�'�U�����0�U�V�������3�����3�D�U�Y�D�W�K�L�����&�K�L�H�I���6�F�L�H�Q�W�L�V�W�����&�6�,�5���&�5�5�,�����1�H�Z���'�H�O�K�L
	 �‡	�'�U�����$�����.�����0�L�Q�R�F�K�D�����&�K�L�H�I���6�F�L�H�Q�W�L�V�W�����&�6�,�5���&�%�5�,�����5�R�R�U�N�H�H
	 �‡	�'�U�����3�D�U�L�W�R�V�K���6�U�L�Y�D�V�W�D�Y�D�����&�L�Y�L�O���(�Q�J�L�Q�H�H�U�L�Q�J���'�H�S�D�U�W�P�H�Q�W�����$�Q�V�D�O���8�Q�L�Y�H�U�V�L�W�\
	 �‡	�'�U�����6�����.�����*�K�R�V�K�����3�U�R�I�H�V�V�R�U�����,�,�7���5�R�R�U�N�H�H
	 �‡	�0�U�����$�Q�N�X�U���.�X�P�D�U���%�D�Q�V�D�O�����&�L�Y�L�O���(�Q�J�L�Q�H�H�U�L�Q�J���'�H�S�D�U�W�P�H�Q�W�����0�,�7�����0�R�U�D�G�D�E�D�G�����8���3��
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���$�Q���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���-�R�X�U�Q�D�O���R�I���$�G�Y�D�Q�F�H�G���(�Q�J�L�Q�H�H�U�L�Q�J���6�F�L�H�Q�F�H���	���7�H�F�K�Q�R�O�R�J�\��

Series B: Computer Science & Information Technology

EDITORIAL  BOARD MEMBERS
	 �‡	�'�U�����%�U�D�M�H�V�K���.�X�P�D�U�����'�H�S�D�U�W�P�H�Q�W���R�I���&�6�,�7�������,�(�7�����0�-�3�5�8�����%�D�U�H�L�O�O�\�����8���3�������,�Q�G�L�D��
	 �‡	�'�U�����$�Y�G�K�H�V�K���*�X�S�W�D�����'�H�S�D�U�W�P�H�Q�W���R�I���&�6�	�(�����,�0�6���(�Q�J�L�Q�H�H�U�L�Q�J���&�R�O�O�H�J�H�����*�K�D�]�L�D�E�D�G�����8���3�������,�Q�G�L�D��
	 �‡	�'�U�����+�D�U�G�Z�D�U�L���/�D�O���0�D�Q�G�R�U�L�D�����'�H�S�D�U�W�P�H�Q�W���R�I���,�Q�I�R�U�P�D�W�L�R�Q���7�H�F�K�Q�R�O�R�J�\�����&�R�O�O�H�J�H���R�I���7�H�F�K�Q�R�O�R�J�\�����*���%�����3�D�Q�W���8�Q�L�Y�H�U��

�V�L�W�\�����3�D�Q�W�Q�D�J�D�U�����8���.�������,�Q�G�L�D��
	 �‡	�3�U�R�I�������'�U�������'�R�U�X���8�U�V�X�W�L�X�����3�U�H�V�L�G�H�Q�W���R�I���,�$�2�(���D�Q�G���3�U�R�I�H�V�V�R�U���D�W���7�U�D�Q�V�\�O�Y�D�Q�L�D���8�Q�L�Y�H�U�V�L�W�\���R�I���%�U�D�V�R�Y�����5�R�P�D�Q�L�D
	 �‡	�3�U�R�I�����'�U�������$�E�G�H�O���E�D�G�H�H�K���0���6�D�O�H�P�����+�H�D�G���R�I���0�H�G�L�F�D�O���,�Q�I�R�U�P�D�W�L�F�V���D�Q�G���.�Q�R�Z�O�H�G�J�H���(�Q�J�L�Q�H�H�U�L�Q�J���5�H�V�H�D�U�F�K���8�Q�L�W����

�$�L�Q���6�K�D�P�V���8�Q�L�Y�H�U�V�L�W�\�����$�E�E�D�V�L�D�����&�D�U�L�U�R���(�J�\�S�W
	 �‡	�'�U�����.�L�U�W�L���6�H�W�K�����6�F�K�R�R�O���R�I���&�R�P�S�X�W�H�U���D�Q�G���,�Q�I�R�U�P�D�W�L�R�Q���(�Q�J�L�Q�H�H�U�L�Q�J���,�1�+�$�����8�Q�L�Y�H�U�V�L�W�\���L�Q���7�D�V�K�N�H�Q�W�����8�]�E�H�N�L�V�W�D�Q
	 �‡	�'�U�����$�V�K�L�V�K���6�H�W�K�����6�F�K�R�R�O���R�I���&�R�P�S�X�W�H�U���	���,�Q�I�R�U�P�D�W�L�R�Q���(�Q�J�L�Q�H�H�U�L�Q�J���2�1�+�$�����8�Q�L�Y�H�U�V�L�W�\���7�D�V�K�N�H�Q�W�����8�]�E�H�N�L�V�W�D�Q����
	 �‡	�'�U�����.�U�L�V�K�D�Q���.�X�P�D�U�����'�H�S�D�U�W�P�H�Q�W���R�I���&�R�P�S�X�W�H�U���6�F�L�H�Q�F�H�����*�X�U�X�N�X�O���.�D�Q�J�U�L���8�Q�L�Y�H�U�V�L�W�\�����+�D�U�L�G�Z�D�U
	 �‡	�(�U�����$�Q�X�U�D�J���0�D�O�L�N�����'�H�S�D�U�W�P�H�Q�W���R�I���&�R�P�S�X�W�H�U���6�F�L�H�Q�F�H���	���(�Q�J�L�Q�H�H�U�L�Q�J�����0�,�7���0�R�U�D�G�D�E�D�G�����8���3�������,�Q�G�L�D
	 �‡	�(�U�����0�D�Q�R�M���.�U�����6�L�Q�J�K�����'�H�S�D�U�W�P�H�Q�W���R�I���&�R�P�S�X�W�H�U���6�F�L�H�Q�F�H���	���(�Q�J�L�Q�H�H�U�L�Q�J�����0�,�7���0�R�U�D�G�D�E�D�G�������8���3�������,�Q�G�L�D
	 �‡	�(�U�����9�L�N�D�V���%�K�D�W�Q�D�J�D�U�����'�H�S�D�U�W�P�H�Q�W���R�I���&�R�P�S�X�W�H�U���6�F�L�H�Q�F�H���	���(�Q�J�L�Q�H�H�U�L�Q�J�����0�,�7���0�R�U�D�G�D�E�D�G�������8���3�������,�Q�G�L�D
	 �‡	�(�U�����0�R�K�G�����,�O�\�D�V�����'�H�S�D�U�W�P�H�Q�W���R�I���&�R�P�S�X�W�H�U���6�F�L�H�Q�F�H���	���(�Q�J�L�Q�H�H�U�L�Q�J�����0�,�7���0�R�U�D�G�D�E�D�G�������8���3�������,�Q�G�L�D
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MIT TRANSACTION
���$�Q���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���-�R�X�U�Q�D�O���R�I���$�G�Y�D�Q�F�H�G���(�Q�J�L�Q�H�H�U�L�Q�J���6�F�L�H�Q�F�H���	���7�H�F�K�Q�R�O�R�J�\��

Series C: Electrical, Electronics and Communication Engineering

EDITORIAL  BOARD MEMBERS

	 �‡	�3�U�R�I�����*���/���3�D�K�X�M�D�����1�,�7�����.�X�U�X�V�K�H�W�U�D�����+�D�U�\�D�Q�D�����,�Q�G�L�D
	 �‡	�3�U�R�I�����$�V�K�H�H�V�K���.�X�P�D�U���6�L�Q�J�K�����0�1�1�,�7�����$�O�O�D�K�D�E�D�G�����8���3�������,�Q�G�L�D����������
	 �‡	�3�U�R�I�����-�K�R�Q�V�R�Q���<�������8�.�)���&�R�O�O�J�H���R�I���(�Q�J�L�Q�H�H�U�L�Q�J���	���7�H�F�K�Q�R�O�R�J�\�����.�R�O�O�D�P�����.�H�U�D�O�D�����,�Q�G�L�D
	 �‡	�'�U�����5�D�M�X�O���0�L�V�U�D�����(�O�H�F�W�U�L�F�D�O���(�Q�J�L�Q�H�H�U�L�Q�J�����0�,�7�����0�R�U�D�G�D�E�D�G�����8���3�������,�Q�G�L�D��
	 �‡	�0�V�����0�X�J�G�K�D���0�L�V�K�U�D�������(�O�H�F�W�U�L�F�D�O���(�Q�J�L�Q�H�H�U�L�Q�J�����0�,�7�����0�R�U�D�G�D�E�D�G�����8���3�������,�Q�G�L�D
	 �‡	�3�U�R�I�����'�U�������6���6���5�D�M�S�X�W�����,�,�7�0�����*�Z�D�O�L�R�U�����0���3�������,�Q�G�L�D
	 �‡	�3�U�R�I�����'�U�������0�D�K�H�V�K���&�K�D�Q�G�U�D�����%�,�7�����0�H�V�U�D�����,�Q�G�L�D
	 �‡	�3�U�R�I�����'�U�������5�D�M�H�V�K���.�K�D�Q�Q�D�����7�K�D�S�D�U���8�Q�L�Y�H�U�V�L�W�\�����3�D�W�L�\�D�O�D�����3�X�Q�M�D�E�����,�Q�G�L�D
	 �‡	�'�U�����$�U�W�L���1�R�R�U�����&���'�$�&�����1�R�L�G�D�����8���3�������,�Q�G�L�D
	 �‡	�'�U�����9�L�G�\�D���&�K�D�U�D�Q���%�K�D�V�N�D�U�����6�5�0���8�Q�L�Y�H�U�V�L�W�\�����&�K�H�Q�Q�D�L�����7���1�������,�Q�G�L�D
	 �‡	�'�U�����.�V�K�L�W�L�M���6�K�L�Q�J�K�D�O�����0�,�7�����0�R�U�D�G�D�E�D�G
	 �‡	�'�U�����6�K�\�D�P���/�D�O���5�D�R�����1�,�7�����6�X�U�D�W�K�N�D�O�����.�D�U�Q�D�W�D�N�D�����,�Q�G�L�D
	 �‡	�'�U�����'�H�H�S���*�X�S�W�D�����1�,�7�����1�D�J�S�X�U�����,�Q�G�L�D
	 �‡	�'�U�����%���.���.�D�X�V�K�L�N�����,�,�7�����5�R�R�U�N�H�H�����8���.�������,�Q�G�L�D
	 �‡	�'�U�����6�D�Q�M�D�\���6�R�Q�L�����8�7�8�����1�H�Z���'�H�O�K�L�����,�Q�G�L�D
	 �‡	�0�V�����5�X�F�K�L�9�D�U�V�K�Q�H�\�����(�O�H�F�W�U�R�Q�L�F�V���	���&�R�P�P�X�Q�L�F�D�W�L�R�Q���(�Q�J�L�Q�H�H�U�L�Q�J�����0�,�7�����0�R�U�D�G�D�E�D�G�����8���3�������,�Q�G�L�D
	 �‡	�(�U�����0�D�Q�D�V���6�L�Q�J�K�D�O�����(�O�H�F�W�U�R�Q�L�F�V���	���&�R�P�P�X�Q�L�F�D�W�L�R�Q���(�Q�J�L�Q�H�H�U�L�Q�J�����0�,�7�����0�R�U�D�G�D�E�D�G�����8���3�������,�Q�G�L�D
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Series D:  Mechanical & Production Engineering

EDITORIAL  BOARD MEMBERS

	 �‡	�3�U�R�I�����'�U�������0�L�F�K�H�O���)�L�O�O�R�Q�����'�L�U�H�F�W�R�U�����G�H���O�D���%�U�D�Q�F�K�H���0�H�F�D�Q�L�T�X�H���G�H�V���6�R�O�L�G�H�V�����)�U�D�Q�F�H
	 �‡	�3�U�R�I�����'�U�������5�D�M�L�Y���$�V�W�K�D�Q�D�����8�Q�L�Y�H�U�V�L�W�\���R�I���:�L�V�F�R�Q�V�L�Q���6�W�R�X�W�����8�6�$
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