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ARTICLE INFO ABSTRACT
Article history: In the present day obstacle avoidance robotsl@sgned with microcontrollers, digit
Received 10 December 2015 cameras, laser scanners, sonar etc., Limited nuofbenots of scene at a given ti
Accepted 28 January 2016 and processing enormous amount of data makes @bskatection quite slow for re
Available online 10 February 2016 time applications. Rapid actions, accurateidagsponse, and flexibility in syste
modifications are present day need of industriesgfmmable Logic Controller (PL(
Keywords: is gaining its presence in industrial applicatiolmsthe present work an attempt |
PLC, obstacle detection. been made to develop a sensor operated dbstatection mobile robot. by the sens

and robot path are controlled and modified accalgliby means of program logic. U
of sensors, and PLCs, provide a greater controf ewmedifications and ease
implementation. Ultrasonic sensors are usedeteal the obstacles and are interfs
with the PLC controller. The positions of the olo&a are identifies

INTRODUCTION

Today’'s mobile robots operate in different envirems viz. industries, commercial, milits
environments. These robots have interact with humans during decision making procéldse working
environment is highly unstructured and often unknolence the robots must be able to process a éamgeint
of information, in order to make planning and natign decisions quickly. Inrder to autonomously ac
mobile robots needs to find its way to the targetavhere the job is to be carried out. A basitufeaof any
autonomous navigation system is an obstacle dete@hd avoidance mechanism. For that purpose
environment haso be perceived using ultrasonic sensors. The olestietection task is usually one of m:
important tasks that these robots must accom

Obstacle detection (LukscBQOE) is defined as “the determination of whether theegispace is free «
obstacles for safe travel byn@obile robot.” Obstacle detectiis one of the most renowned problems within
subfield of industries, obstacle detection is alai order to perfrm many basic operations for mobile ro
such as avoidance andvigation. Ver sophisticated sensors and processors used to peofustacle detectic
so far have been able to accommodate navigatispesids of only a few meters per sec

I1.Programmable Logic Controllers:

A Programmable logic controller is a solid stateruprogrammable control system with functions
control logic, sequencing, timing, arithmetic dat@nipulation and counting capabiliti (Brooks, Rodney,
1986)It can be viewed as an industrial computer thatehaentral processing unit, memory, input and a.
interface and a programming device. The centratgssing unit provides the intelligence of the calfer. It
accepts data, status information froarious sensing devices like limit switches, proxyrgwitches, execute
the user control program store in the memory andsyappropriate output commands to devices likensadi
valves, switches etc.,
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In this project, sensors and PLC system is intedawith the obstacle detection robot for achievthg
automation.

[11. Methodology:
The objective of the system is to detect obstaol@sder to gradually stop the robot to avoid istdin. The

path planning and guidance system depends on thetidn of the robot. While an Automated Vehicle
employed in a factory needs simple path and rofpuistance (Hartwell, lan).

Initializing input/output ports

JL

Set direction of robots

Left or Right

1! YES

Iz obstacle detected?

NO
Robotgoesinforward direction

j!

V. Design Of The Robot:

Design of which, Robot carries and drive a load

Total load it carries is approximately 6 Kg TO @ Kn its plat
DC Motor of power 0.1 KW =100 watts and 30 rpnused.
Torque induced in the robot is 32.8 N-m

Fig. 1: Flow Diagram.

VI. Sensors:

A sensor is a device that measures a particularacteristic of an object or system. Some sensers a
purely mechanical, but most sensors are electrogiicrning a voltage signal that can be conveméal & useful
engineering unit.

Ultrasonic sensors transmit ultrasonic waves fritsnsensor head again receive the ultrasonic waves
reflected from an object. By measuring the lendttime from the transmission to reception of theisavave,
it detects the position of the object. The thraeagbnic range finders mounted on the vehicle tea@bstacles
and provide information to the PLC. The obstacleecion mechanism is managed by a ultrasonic weves
find the presence of a obstacle in its path.

A. Plc Kit And Ladder Diagram:

The Indra control L20 is a modular and scalabletr@d. It combines the benefits of a compact sroatitrol
with a standardized I/O system on the basis of itemhiechnology. It has hardware platform that banused
for PLC applications. (Vaughan, R.N., 1998) It fd®s onboard interfaces, e. g. high-speed inpudsoatputs
(8 each) and communication interfaces, such asri#hePROFIBUS and RS 232. The locally availabi@ 1/
units can be extended by the Rexroth Inline 1/Qesys just by simply mounting the components sidesidg.

(5) Application programs, including runtime, arenuuetely stored to an easily accessible standatdize
Compact Flash medium. Operating elements and auesfare arranged on the front.
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The eight-digit display with four operator keydiet reset button with light emitting diode, the
RS232interface, and the receptacle for the Compdletsh card are provided to the left of the ukRitwrther
interfaces (Ethernet, PROFIBUS DP) are locatecha dentral section of the unit. The terminals faitel
inputs and outputs (eight each) and the voltagelgugmnnectors are arranged to the rigid of the. uni

Fig. 2: Indra control unit L20 (Model).

Conclusion:

In this paper a method of controlling the mob@éat through obstacle detection is discussed. Yk is
operational and capable to avoid obstacle and esadlitonomous functions like collision avoidancel an
position hold change. By using the PLC the goodrobof robot is achieved.
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