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Abstract

An obstacle avoiding mobile Autobot, is a small wheeled robot that travels from a starting point to a destination point by
avoiding collision with the various objects in its path. This paper proposes an algorithm for obstacle avoidance Robot based on the
odometry that is the path or track of travel. It also formulates the implementation strategy in avoidance of obstacles, relative to the
position of the robot. A two dimensional co-ordinate system is generated using odometry which helps the Autobot to remain over its
desired path.

Introduction

The application of robotics field is broadly used in the field of research, laboratory based work, industrial work to automate
process and reduce the human errors. This paper is describing the design of an Autobot. This paper proposes an algorithm for obstacle
avoidance Robot based on the odometry that is the path or track of travel. It also formulates the implementation strategy in avoidance
of obstacles, relative to the position of the robot. A two dimensional co-ordinate system is generated using odometry which helps the
Autobot to remain over its desired path.

A number of techniques to create unmanned vehicles or robots have been proposed, which itself states the need of efficient
navigation algorithms for such systems to work upon. This paper is an attempt in this direction.

Background

The concept of odometry has been used to determine a virtual co-ordinate system to determine the relative position of the
autobot with respect to its previous position. [1] Mentions the various processes that can be used for odometry. Also, [2] explains the
concept of odometry which can be used to determine the relative position of the autobot with respect to its previous position.

Construction

The construction includes a small circular disc mouthed over two electric motors used as wheels placed diametrically opposite
and can be individually controlled by a micro-controller [3]. Two infrared transmitters and receivers are placed over each of the wheel
positions. Another proximity sensor can be placed at the front end of the vehicle along the line parallel to the wheels and passing through
the center of the circular disc. The wheels of the robot have wheel encoders which provide the necessary information about the position
of the robot.

Understanding the Concept
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It is of prime importance to know the position of the Autobot at any point of time. For that, we need to refer to odometry to
find the position of an object. Suppose, the START position is considered to be as ‘x0’ for X-Coordinate and ‘y0’ for Y-Coordinate. If
the object moves to a new point in a straight line at an angle ‘o’ then the new coordinates would be —

x1=x0 + D*cosa

yl =y0 + D*sina

Hence, the coordinates of the wheels of the autobot can be determined as —

Xc=xc0 + Dc*cosa

Ycl =yc0 + Dc*cosa

aN=o+(Dr-DI)/L

Dc can be calculated as the mean distance travelled by the Left and Right wheel. If DI is distance travelled by Left wheel and Dr is
distance travelled by right wheel then Distance travelled by center of Autobot is

Dc = (Dr+Dl)/2

Hence, position of the center of the autobot can always be determined.

Track to follow and obstacle avoiding

The track which the Autobot needs to follow should be pre-fed into the built in microcontroller, i.e., the distance and the angle
of the final point from the initial point. If the Autobot needs to travel in a curved path the required equation of the curve needs to be
provided. Once the equation is determined, the instantaneous coordinates of the center of the Autobot are fed into the equation over
which the Autobot has to travel. The micro-controller calculates the position of the center of the Autobot on the basis of the information
provided by the left and right wheel encoders and feeds these instantaneous co-ordinates to the desired equation of travel. This helps to
monitor the position of the center of the robot. A PID controller can be used to help the Autobot move over the desired equation. If the
Autobot deviates from the equation it was supposed to move over, an error signal would be generated. The constants Kp,Ki,Kd would
be calculated by the micro-controller. If the Autobot, drifts to right of its desired path the PID controller would try to minimize the error
by trying to move the Autobot in the left direction. In such a condition the micro-controller needs to vary the speed of the Left and Right
motors in such a way that the Autobot drifts left till the center is not following the required equation of travel.

Drifting and turning the Autobot

A very gradual turn in the direction of Autobot by very small angle is meant to be a drift in the direction of motion. If the
Autobot turns at larger angles then it is termed as turning the Autobot. A drift can be achieved by having a small variation in the speed
of the left and right wheels. It is well known that, along a body, if two wheels are moved with different speeds then the body may turn
gradually or suddenly depending upon the difference of speed of the wheels. If the body needs to be turned gradually to the left the
speed of the left wheel needs to be reduced with respect to the right wheel. If the body needs to turn gradually to the right, then the speed
of right wheel needs to be reduced with respect to the left wheel. If a major turn has to be made involving large angles, then the wheels
need to be moved in opposite direction to each other. In such a case the micro-controller should calculate the co-ordinates of the center
by taking the difference of the distances travelled by wheels. Varying the respective wheel speed of the Autobot, it can be turned in
either direction.

http: // www.gjesrm.com (C) Global Journal of Engineering Science and Research Management
[11-18]



[Shrivastava., 1(4): August, 2014] ISSN: 2349-4506

4
7& Global Journal of Engineering Science and Research Management

Obstacle avoidance
Four cases can be discussed depending upon the position of the object.

Case | : Object Is Either On The Left Or Right Side Of The Line Of Propagation Of The Object: In such a case the obstacle is not sensed
by the IR sensors mounted on the diametrical opposite ends. If the object lie to either the left or right side of the travel path of the
Autobot, the Autobot will continue to move in the direction it was following, since the obstacles lie outside the line of propagation of

the Autobot.
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Figure 1: Position of Obstacle outside the Line of Propogat

Case 11 : Obstacle Lies between Left Wheel and Central Axis (Centre excluded):
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Figure 2: Position of obstacle between left wheel and central axis

If the obstacle is present along the left wheel of the Autobot, the Left IR sensor would sense its presence from a distance. In such a case,
The Autobot would STOP at its position and the centrally mounted proximity sensor would sense the distance of the distance of the
obstacle from it. The micro-controller present would calculate this distance say value “d”. Since, object is sensed by left IR, it will turn
the Autobot by 90° to the right. And start moving forward in such a way that the distance between the centrally mounted proximity or
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UV sensor stays constant i.e., “d”. In order to change the direction of motion the microcontroller would vary the speed of left and right
wheels relative to each other such that the Autobot curves in a circular arc. The Autobot continue to curve, maintaining a constant
distance “d”, until it returns to it predecided path of travel. The co-ordinates of the instantaneous position of the Autobot are continuously
fed in the path of travel of the Autobot to check weather the Autobot has reached the original travel path. At the co-ordinates which

@, 9

satisfy the equation the Autobot would stop and calculate “¢@” i.e., the angle between its current position and the next point it has to
travel. The microcontroller would then vary the speeds of the wheels to achieve the desired turn in angle and the Autobot would continue

to move in the respective direction of actual path.
i

Figure 3: Path followed by the Autobot

Since, it senses the edge of the object, the Autobot would continue to move at a constant distance “d” from the edge of the object. As a
result, it can decide its path such that it is always d distance away from the edge until it reaches the desired path of travel.

Case 111 : Object Lies between Right Wheel and Central Axis (Centre included):
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Figure 4 : Position of object between right wheel and central axis
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The Autobot would follow a similar procedure as explained when the object was between the left wheel and central axis. The only
difference is that it STOP and turn left by 90° and continue to follow a path at a distance “d” from the obstacle.

Figure 5 : Path Followed by the Autobot
Again, the Autobot would follow the path till it reaches the original equation of travel.

Tracing the Original Path

While travelling at a distance d from the object, the instantaneous position of the object is known in a virtual co-ordinate system.
These co-ordinates are constantly fed into the original equation to check whether the Autobot has reached a point which existed in the
original path of its travel. When the Autobot encounters such a point it STOPS and determines the next point of travel. When the Autobot
reaches a point which lies on the original path of travel, there exist two new points on the original path towards which the Autobot can
travel. Let them be P1 and P2. If the Autobot turns in the direction of P1 then, reaching at point P1 it needs to check the signal from its
proximity sensor. If it has moved closer to the obstacle the output of the proximity sensor would increase and as a result, the Autobot
would know that it has travelled towards the obstacle and thus, the path taken is wrong. In such a case, it has to move to the original
point PO, and then move in direction towards P2 and then follow the desired equation of travel.
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Figure 6 : Tracing the Original Path
Extending the approach to another obstacle encountered while negotiation the path from the first

If while negotiating its path, the Autobot experiences another obstacle, then it has to turn in the same direction which it had turned while
encountering the first obstacle. It should turn by 90° in the direction it previously turned. If it turned left previously, and after moving
some distance it encountered another obstacle then, it needs to STOP and measure the current distance between it and the new obstacle
say “dnew” and turn further left by 90° and now move at a constant “dnew” distance from the new obstacle until it reaches the original
path of travel. If another obstacle is sensed then, it should follow the same procedure, turning in the same direction as above. Hence, it
can trace its path through more than one obstacle.

Limitations
It can be observed that there may be skidding between the tyres and the surface and hence, affect the wheel encoder readings.
Speed of the Autobot needs to be limited to avoid skidding.

References

In the field of robotics the beginner can contribute many functional operations in the world. This arm can solve many human’s
limitations. Many people cannot move from one place to another place for their limitation but they have needed to move for collect
something like mug, jog, and so on. For that they require getting help from other persons. When they use this type of robot they can
solve their problem easily without help other person for its easy operation system. For an example when a person has needed to carry
an object from drawing room to bed room he can use this robot. It can move surround also collect photo and other information. When
earthquake will be occurred by using these types of robot people can unseat many weight full objects from destroyed area to a safety
place.
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