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Use of the Delayed Time Fuzzy Controller
for Autonomous Wheelchairs
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Abstract

A novel approach is developed for avoidance of obstacles in unknown environment. This paper
proposes a new way of intelligent autonomous wheelchairs for the handicapped to move safely and
comfortably. It is the objective of this paper to develop delayed time fuzzy control algorithms to deal
with various obstacles. This new algorithm gives the benefit of the collision free movement in real
time and optimal path to the moving target. The computer simulations and the experiments are
demonstrated to the effect of the suggested control method.
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Fig. 1 Simplified Geometric Sketch of Delayed
Time Control Method
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Table 1 Distance to Obstacle Table 3 Velocity of L(R)-Motor
Distance. to Velocity Of
I ‘ Range (p,r,q)[mm/s]
Obstacle Range (p,r.g){mm] " L(R)-Motor
NB 210 ~ 5 (-10,-10, -5)
S8 0~ 30(0 0,50 NS 10 ~ 0 (10, -5, 0)
BB 0 ~ 50 (0,50,50) 77 S~ 5 (-5 0,-5
PS 0~ 10( 0, 5 10)
PB ~ 10 ( 5,10, 0)
Table 2 Obstacle Direction
Obstacle
o Range (ps£)
Direction
NB -50° ~-25° (-50,-50,-25)
NS -50° ~  0° (-50,25, 0)
77 -25° ~ 25° (=25, 0, 25)
PS 0° ~ 50° ( 0, 25, 50)
PB 25° ~ 50° ( 25, 50, 50)

Fig. 6 Sensor Array
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Fig. 10 Rate Changing (_-Regular, [F-Delayed)
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OEEE]

(sec)
A3
] LQJ] 88.8 | 83.6 ) 83.8 | 844|849 | 85.0/ 85.1
(sec)
Top view Side view

Fig. 11 Overview of Khepera System
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Fig. 12 Position of Sensors
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Fig. 13 Experimental Setup: Khepera Robot,
Obstacles
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Fig. 14 Experiment 1 - Fixed Obstacle

Fig. 15 Experiment 2 - Moving Obstacle

64.90mm/sec = &3 o]ttt 4% T 34 84mmi/sec
2 olEsgth 43 32 Ex9 g FL& F=R
ANA mhE o= AlEE WA JAsE A
2R AA F3 @A dojd F e B4
AME FdF A7} o]FAX L Y&& F H
AF3 gley Fig 17 & A% 29 Ao g
AL HE £ EaZM 42 F lzgow <
= REe Edrl #F EHY A LE8F 93
877} o] 3 thA] HAE #F ¢ B} Y]
sl A7 Foot 2UrtkE AlFdA A $5
EF7 AANEAY EXxFS F Es 188
BAF1 v}

o

Fig. 17 Velocity Torque Input ( L-Left Motor,
-Right Motor)

Table 6 Experiment Results

S0l £ A (mm) | 20154 7Hsec)

AY 1959.55 34.33
AE2 1166.78 16.93
43 1187.62 18.45
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