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Abstract - Automated Gate is an automated movable
barrier installed in entrance of any infrastructure for
restricted access. At present, main gate of MVP’s KBT College
of Engineering is being operated manually thus it is hectic for
the guards to open and close for every entry and exit of a
vehicle, also it is time consuming. So, it needs to be automated
to reduce human efforts, to save time and avoid traffic. The
project consist of a Rack and Pinion and a Boom Barrier
assembly, whole system is controlled using PLC controller.
Both the assemblies i.e., rack and pinion and boom barrier are
operated using AC motors with gear box. Also, the lamps at the
entrance of the college are controlled using same PLC.
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1.INTRODUCTION

Programmable Logic controller (PLC) is the most powerful
tool, which bought change in the electronics world in
automation sector. PLC is well suited to the cyclic and
repetitive operations. Unless a system reconfiguration is
required the functions executed by a PLC are fixed, the
programs need not be changed.[2]

Automotive technologies are gaining importance in modern
days traffic, safety and security control systems.[2] The
manually operated gates of schools and colleges are hectic to
operate, time consuming and may lead to unforeseen
accidents. Hence there is a perpetual need for safety critical
gate control automation to avoid traffic jams, considering
human life safety, and to reduce human efforts.

Therefore, in this work we have developed a PLC based Gate
Automation System, in which PLC is going to control two sub
gate systems i.e, Rack and Pinion and Boom Barrier
assembly. The system is developed for main gate of MVP’s
KBT College of Engineering. Both the assemblies are
operated using AC motors and gear trains. Besides sensors
and limit switches are used to ensure proper operation of
the gate. It is found that the implemented system works
efficiently.

2. LITERATURE REVIEW

In [1] literature, the author describes that, Automatic
parking barrier is one among the recently developed
technologies operating at the parking facilities and entrances
to the restricted areas. During this research author
implemented the prototype of an automatic barrier system

controlled by a mobile application. The user of the
application must have the particular mobile app that'’s
connected to the Bluetooth model integrated into the barrier
system to unravel problem. Upon connecting to the network,
the user requires pressing the "open" button on their mobile
phones to enter into the restricted area. Arduino platform is
employed to develop the algorithm, connect the mobile app
to the system, and control the automated parking barrier
from the vehicle with the mobile app.

In [2] literature, the author describes that, an automatic
railway crossing gate system has been developed employing
a Programmable Logic Controller (PLC). For this purpose,
they used Allen-Bradley MicroLogix PLC and Rockwell
software for PLC programming,

In [3] literature, the author describes that, Automatic gate is
an automatic movable barrier installed in the entry of any
infrastructure to limit access. This system is operated by
different mechanisms like sliding on screw, rack and pinion,
piston operated and rotary operated. Rack and pinion
mechanism is best in overall comparison with other drives
like chain drive, belt drive etc. Frictional resistance is less
and which is affect in overall reduction of power
requirement and energy consumption. By using finite
element analysis, the stress distribution and therefore the
deformation of elements are been determined.

In [4] literature, the author describes detailed study on
switching frequency is taken for experimental study with
retro reflective sensors. The significant study of the
switching frequency and therefore the comparison of the
performance the statistical methods like descriptive
statistics, correlation and chi-square test are used.

In [5] literature, the author explains the decision to have
sensitive places protected, using an intelligent gate
controller system, from unwanted individuals or group of
peoples that sometimes take advantages of loose security
systems at the point of entry. The controller used is
smartphone that integrated by android program. The
software used for this project is Arduino program. The
controller is linking with the software and hardware
component.
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3. PROPOSED SYSTEM

3.1 Block

Proximity
Sensor

Through

Beam Senzor

Limit Switch

Diagram

Power Supply

Fig -1: Block Diagram

3.2 Components Used

Selection of appropriate components is the major and

important

phase of the project for building the system,

we have used following components for our gate
automation system.

i. PLC

The controller used for automation system is
SIEMENS PLC SIMATIC S7-1200 CPU 1214C
DC/DC/DC with 24V DC, 1.5 amp supply.

14 Digital inputs, 10 Digital outputs and 2
Analog inputs.

We have used Programmable Logic Controller
for Controlling the motors (o/p), with sensors
and limit switches(i/p).

ii. Rack and Pinion Assembly

Arack and pinion is a type of linear actuator that
comprises a circular gear (pinion) engaging a
linear gear (rack), which operate to translate
rotational motion into linear motion.

Module- 2.5M

Fig -2: Rack and Pinion Assembly

Rack and Pinion Motor (Motor 1)

It is simple single phase AC, 6 amp. 1/2 HP
motor with rotating speed of 1425 RPM.

We have used it for forwarding and reversing of
rack and pinion assembly with the gear box to
reduce speed of the motor.

Boom Barrier

Boom-type barrier comprises of a boom
mounted on a bracket or stand for movement
between open and barring positions.

The Barrier used is of 4m.

Boom Barrier Motor (Motor 2)

The motor used is a capacitor single phase AC
4.5 amp.,1 HP motor with rotating speed of 1425
RPM.

Having Chain and Gear assembly to reduce
relative speed.

It Ups and Downs position of Boom barrier.

Proximity Sensor

Inductive Proximity Sensor with 10mm range.
For sensing the extreme Up and extreme Down
position of Barrier.

Through Beam Sensor

In proposed system we have used through beam
sensor for vehicle detection.

It is a PNP type, with 10-30 VDC supply and of
20m range.

Limit Switches

To check extreme left and extreme right position
of the gate.
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4. IMPLEMENTATION
4.1 FLOWCHART

There are two modes of operation:
i Manual Mode
ii. Auto Mode

i. Manual Mode:

Main gate open PB

Boom barrier open PB

Open Main Gate Open Boom Barrier

Main gate close PB Boom Barrier close PE

Close Boom Barrier

Cloze Main Gate

End

Fig -3: Flow Chart (Manual Mode)

e  When system is in manual mode all operations
will be done manually.
¢ In this project we have two basic motors
1. Motor 1 - Main gate motor
2. Motor 2 - Boom barrier motor
e The task to be achieved is that when vehicle
comes in front of the main gate the boom
barrier should go up and as the vehicle leaves
the second sensor the barrier should go down.
e Toachieve this we have at present four sensors
1. Sensor 1 - Main Gate full open position
2. Sensor 2 - Main Gate full close position
3. Sensor 3 - Boom Barrier full up position
4. Sensor 4 - Boom Barrier full down position
e  When the operator press the main gate open
push button (PB).

e Assoon as the button is pressed the main gate
will open and remain in the open state till
someone press main gate close PB.

e The extreme open and close position will be
sensed by limit switches.

e  When the main gate is open then if the operator
press up PB the boom barrier will go up and
remain up until someone presses down PB.

e The extreme up and down position will be
sensed by the inductive proximity sensors.

ii. Auto Mode:

Start

Sensor 1 Sensing
vehicle

¥

Sense an inpul
vehicle

Mo

Open Boom Bamier

:

Sensor 2 Sensing
vehicle

Close Boom Barrier

End

Fig -4: Flow Chart (Auto Mode)

e  When the system is in auto mode the Through
Beam type sensor comes in picture.

e  When the entry sensor is sensed then the boom
barrier will go up automatically and remain in
that position until the exit sensor senses high to
low. After this it will come down.

e Vice versa for exit operation.

5.SOFTWARE DEVELOPMENT

The software used for programming siemens PLC’s is Totally
Integrated Automation Portal (TIA Portal) this Innovative
simulation tool is highly flexible, secure, and easy to operate.
It has advanced options like smart selection wizard for
error-free configuration and ordering, Configuration options
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can be tested and simulated in advance, we have used

student version of TIA V13.
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J Devices |
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Fig -5: TIA Portal Software
5.1 Programming - Ladder Logic

Here are some of the programming logics of our system in
the ladder programming.

i. Manual Mode:

a. Network 1: Motor 1 Fwd logic

w6

®i.3 1.2 %10.0 %i0.1 %10.2 %03 "GATE_FULL_ %Q0.0
CEMG" “AUTOIMANUAL® “M1FWD" “M1REV" M2 U “M2 DN 2 “M1_FWD_CMD*
— 1/t i 1 4 4 4 { F—
awoos swmos
“Temp_Emg™ “Temp_M1_Fwd™
—
%Q0.0
“M1_FWD_CMD*
b. Network 1: Motor 1 Rev logic
%07
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c.  Network 1: Motor 2 Up logic

%13 %12 %02 %03 %00 %01 w4 %002
MG ’AUTO\MANUAL Ml U” MZ DN M1 FWD* MIREV “BOOM_UP_PXY  “M2_UP_CMD"
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d. Network 1: Motor 2 Down logic

LI K] %12 0.3 %102 %i0.0 %i0.1 %05 %Q03
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ii. Auto Mode:

a. Network1
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c. Network 3
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d. Network 4
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6. CONCLUSIONS

Now a days, PLC’s are being used to reduce maintenance and
labour cost of many control systems. Therefore, it is highly
recommended that operations like gate controlling will be
based on such advanced controllers by considering risk
factors, we have developed such a control system. The
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proposed system is designed to control a Institution gate
with the help of PLC controller, Proximity sensors, Through
beam sensors, Limit switches and Motors. The auto control
of this system will reduce human efforts, labour cost,
wastage of time and traffic.

Also, the project contributes to a smart campus of a
engineering institution. After on field implementation and
successful testing of the whole system, it was found that the
developed system operates very well.

ACKNOWLEDGEMENT

With all respect and gratitude, we would like to thank
Maratha Vidya Prasarak Samaj’s Karmaveer Baburao
Ganpatrao Thakare College of Engineering, Nashik for
supporting this work, all people who have helped us directly
or indirectly for the completion of the project. We express
our heartily gratitude to Education Officer Dr. N. S. Patil,
Principle, Dr. S. Devane, Head of Department Dr. B. ]. Parvat,
and Prof. S. D. Tidame for guiding us to understand the work
conceptually an also for constant encouragement to
complete this project.

REFERENCES

[11 Kazybek K, Aydarkhan S, Zhantileu S, Dinara ] and Md.
Hazrat Ali. (2008) ‘Parking Gate Control Based on
Mobile Application.” 2018 Joint 7th International
Conference on Informatics, Electronics & Vision (ICIEV)
and 2018 2nd International Conference on Imaging,
Vision & Pattern Recognition (icIVPR), 399-403.

[21 'Muhibul H and Md. Ahsanol Kabi. (2010) ‘PLC based
Automatic Railway Gate control system.’ Conference on
Electronics and Telecommunication 2010, 136-138.

[3] AhireD, Attar A, Katare Kand Hake C. (2020) ‘Automatic
Opening and Closing of Institute Main Gate.
International Research Journal of Engineering and
Technology (IRJET), Volume 7, Issue 6, 1239-1243.K.
Elissa, “Title of paper if known,” unpublished.

[4 Rakesh R, Dr. Arumugam R, Rajathi M. and Kumar U.
(2020) ‘A statistical approach on experimental study for
determining switching frequency of retro reflector
sensor using PLC’' International Journal of Advance
Research, Ideas and Innovations in Technology, Volume
6, Issue 3, 640-647.

[5] Yang F, Kit S, Sing L, Hadi L and Ikhwan M. (2015)
‘Design and Development of Low Cost Auto Gate System
for House Mechanical System Design, Part 2. 2 nd
Integrated Design Project Conference (IDPC) 2015, 1-11

[6] Hemlata Ohal, Chirayu Lalwani et al. “Smart Gate”
Proceedings of the Second International Conference on
Inventive Systems and Control (ICISC 2018). IEEE
Xplore Compliant -Volume 4 Issue 5, July 2018, pp 12

[71 Thomas E. Kissel, "Industrial Electronics -Applications
for Programmable Controllers, Instrumentation and

process Conh.ol. and Electrical Machines and Motor
controls, (2005)," Prentice-Hall of India pvt. Ltd., 3'd
Edition, India.

[8] https://support.industry.siemens.com/cs/document/
61931797 /how-do-you-start-s7-plcsim-in-step-7-(tia-
portal)-?dti=0&Ic=en-ZM

BIOGRAPHIES

Damini Suresh Jadhav
Student at Instrumentation and

Control  Engineering, = MVP’s
KBTCOE, Nashik.

Yash Sharad Shelke

Student at Instrumentation and
Control  Engineering, = MVP’s

KBTCOE, Nashik.

Prajwal Pramod Joshi

Student at Instrumentation and
Control  Engineering, = MVP’s
KBTCOE, Nashik.

© 2021, IRJET | ImpactFactor value: 7.529

ISO 9001:2008 Certified Journal | Page 446


https://support.industry.siemens.com/cs/document/61931797/how-do-you-start-s7-plcsim-in-step-7-(tia-portal)-?dti=0&lc=en-ZM
https://support.industry.siemens.com/cs/document/61931797/how-do-you-start-s7-plcsim-in-step-7-(tia-portal)-?dti=0&lc=en-ZM
https://support.industry.siemens.com/cs/document/61931797/how-do-you-start-s7-plcsim-in-step-7-(tia-portal)-?dti=0&lc=en-ZM

