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Design and development of a mobile robot for implementing obstacle avoidance
techniques based on fuzzy logic and vision
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ARTICLE INFORMATION ABSTRACT

Original Research Paper This article presents the mechanical design process of a mobile robot which is named TL-PR. Two
Received 06 January 2016 separate algorithms are applied for obstacle avoidance purpose that are experimentally implemented on
Accepted 09 February 2016 the proposed robot. The control board Arduino which is used for the under study robot is an open source

Available Online 20 April 2016 board. In order to receive the images that are used for obstacle detection and obstacle avoidance a

Kinect sensor is installed in the proposed robot. The structure of TL-PR is a creative, simple and low

Keywords:

Mobile robot cost structure. Two methods are implemented on the proposed robot for obstacle avoidance. The first
Kinect one is based on ultrasonic sensor. Five ultrasonic sensors are set around the proposed robot structure.
OpenCV The fuzzy control is used to manage the output data of the ultrasonic sensors and the rules of the fuzzy
Arduino control are set on the matlab software. The second method which is used for obstacle detection and

Fuzzy method avoidance is based on image processing algorithm. A Kinect sensor is set on the top of the robot

structure for image processing to detect the obstacles. The second method consists of processing the
visual studio software and it run based on the OpenCV library. The proposed robot is a desirable
platform for the @home robots. The laptop, which is set on the robot made the robot compatible for
implementing the various control and image processing algorithms.
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Fig. 3 Block diagram for image processing system with fuzzy control
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Algorithm 2 The pseudo-code for Arduino code.
Initialize: char data
2: Initialize: void setup()
Initialize: Serial.begin(9600)
4: pins 8,9,10,11 are Output
Initialize: void loop()
6: if Serial.available() bigger than O then
data + Serial.read()
8: if data == 'R’ then
pin 11 « HIGH

10: pin 10 + LOW
pin 9 + LOW
12: pin 8 < HIGH
if data ==L’ then
14: pin 11 + LOW
pin 10 + HIGH
16: pin 9 < HIGH
pin 8 + LOW
18: if data =="F’ then
pin 11 < HIGH
20: pin 10 < LOW
pin 9 + HIGH
22: pin 8 «+ LOW
if data =="T" then
24: pin 11 + LOW
pin 10 + LOW
26: pin 9 + LOW
pin 8 + LOW
28: end if
end if
30: end if
end if
32: end if

Algorithm. 2 The Pseudo-code for Arduino.
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Algorithm 1 The part of pseudo-code for image preccessing
algotithm.
1. if area bigger than 72 then
2; cvSetlmageROI(grey,cvRect(14, v,z — 14, h))
3 [Left— > Image] + grey
4: check left area
S cvSetImageROI(grey,cvRect(w + x, y, 640 — (w+z +
7),h))
6: [Right— > Image] + grey
check right area if ((x-Left bigger than (z—14) bigger
[Righty)) and [Left;] != 0)
8: show on display RIGHT

=2

9: send on serial port command R

10: else if z — Left— > x —14) < Right— > x or Left— >
2z ==0) then

11: show on display LEFT

12: send on serial port command L

13: show on display FORWARD

14: send on serial port F

15: end if

Algorithm. 1 Pseudo-code for image processing algorithm
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1- Area

2- Moment
3- Intensity
4- Serial port
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Algorithm 3 The pseudo-code for fuzzy logic.
Input: distance from ultrasonic
2: Output: voltage of motor
if (sensl is non)and(sens2; <+ non)and(sens3g <
non)and(sens4y < non)and(sens5g + non) then
4 motor right < fast
motor left + fast
6: if (sensl is detect)and(sens2;, < non)and(sens3gp +
non)and(sensdy, < non) and(sensSgr < non then
motor right < stop
8: motor left < normal
if  (sensl is  detect)and(sens2y,
non)and(sens3gr — detect)and(sensdy,
non)and(sensSgr < detect) then
10: motor right <— normal
motor left < stop
12: if (sensl is non)and(sens2y,
detect)and(sens3p — non)and(sensdy,
detect)and(sensbr < non) then
motor right < fast
14: motor left < fast
if (sensl is
non)and(sens3gr —
non)and(sensbp < non) then
16: motor right <— normal
motor left «— stop
18: if (sensl is non)and(sens2; <«
non)and(sens3p — detect)and(sensdy, —
non)and(sensbg + detect) then
motor right + fast
20 motor left < fast
if (sensl < non)and(sens2y <+
non)and(sens3p — non)and(sensdr, “—
non)and(sensSp < non) then
22: motor right < stop
motor left + normal
24; if (sensl —
blind)and(sens2p, — blind)and(sens3r —
blind)and(sensd; <« blind)and(sensbp < blind)
then

T

T

non)and(sens2y,
non)and(sensdr,

T

motor right < stop
26: motor left + stop
end if
28: end if
end if
30: end if
end if
32 end if
end if
34: end if

Algorithm. 3 The pseudo-code for fuzzy logic
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Fig. 11 The path generated by TL-PR robot when two
obstacles is detected
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Fig. 10 The path generated by TL-PR robot when one
obstacle is detected
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