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A Fuzzy Control of Autonomous Mobile Robot for Obstacle Avoidance
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ABSTRACT

In this paper, we proposed a fuzzy controller and algorithm for efficiently obstacle avoidance in unknown space. The ultrasonic sensor is
used for position and distance recognition of obstacle, and fuzzy controller is used for left and right wheels angular velocity control. The
fuzzification is used singleton method and the control rule is each wheel forty-nine. The fuzzy inference is used simplified Mamdani’s
reasoning and defuzzification is used SCOG(Simplified Center Of Gravity). The computer simulation based on mobile robot modelling was
performed for the capacity of fuzzy controller and the really applicable possibility revaluation of the proposed avoidance algorithm and fuzzy
controller. As a result, mobile robot was exactly reached in target and it avoided obstacle efficiently.
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Table 4-1. Fuzzy membership function
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Table 4-3. Fuzzy control rule for the right wheel
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Table 4-2. Fuzzy control rule for the left wheel
Distance
NB|NM | NS |[zO| PS |{PM| PB
NB (NO| FS ([FM | FB | FB | FB | FB
NM | SS | NO | FS |FM | FB | FB | FB
NS [SM| SS [NO| FS |FM | FB | FB
Angle | ZO | SB | SM | SS [ NO | FS | FM | FB
PS | SB | SM | SS |NO| FS | FM | FM
PM [ SB|SM | SS|NO|FS |FM | FS
PB | SB| SM | SS | NO| FS | FM | NO
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SB(Slow Big), SM(Slow Middle), SS(Slow

Small), NO(Normal), FS(Fast Small), FM(Fast Middle),

FB(Fast Big)9} Zo] ¥A|E %
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NB|NM|NS|ZO|PS |PM | PB
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Table 5-1. Initial value of obstacle avoidance
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Fig. 5-1. Trajectory of mobile robot(w=4.2, heading=90,
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Fig. 5-2. Error angle(w=4.2, heading=90, obstacle=3)
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Table 5-2. Result Value of obstacle avoidance

SRS |wnae) BAE | AR
42 90 1 99
42 90 2 108
42 90 3 129
42 90 4 126
472 90 5 158
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