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Obstacle Avoidance Control of Electric Powered Wheelchair by Fuzzy Inference

Considering Driver's Intention
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Abstract: This paper describes a novel obstacle avoidance control scheme of electric powered wheelchairs for realizing
the safe driving in various environments. The "electric powered wheelchair" which generates the driving force by electric
motors is expected to be widely used as a mobility support system for elderly people and disabled people; however, the
driving performance must be further improved because the number of driving accidents caused by elderly operator's
narrow sight and joystick operation errors is increasing. This paper proposes a novel obstacle avoidance control scheme
based on fuzzy algorithm to prevent driving accidents. The proposed control system determines the driving direction by
fuzzy algorithm based on the information of the joystick operation and distance to obstacles measured by ultrasonic
sensors. Fuzzy rules to determine the driving direction are designed surely to avoid passers-by and walls considering the

human's intent and driving environments.
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Fig. 1. Proposed fuzzy algorithm based driving control system.
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Fig. 2. Triangular fuzzy variables.
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Fig. 3. Fuzzy IF-THEN control rules.
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Fig. 5. Sensor assignment and fuzzy variables.
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Fig. 6. Triangular fuzzy variables.
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Fig. 9. Configuration of the experimental setup.

= = "
Fig. 10. Experimental setup.

gm
0.5m

5.8m

3.8m

2.5m

Fig. 11. Test course.

=

F %12, Mamdani ® MIN-MAX BE.DECOIC LY r 28<
N— XV ELNZHES>D S L — MEIZK L Fig8 ® X
St IV CREEBAL, X6)LY r 25D,

r_OxSS+025xS+05xA1+075xB+1xBB

SS+S+M +B+ BB

(6)

3. EIC K HERMRE
3-1 EREBEOHE
AEBTHODEEBHE T OEBHE Fig9 & Fig.10 I
R el JWI & _X— 2|2, ART-Linux % ##; L 7= PC
TUTNAEA LG ZIT S ERERTRAHE L. AAmC
BiHEhr-—onoe—& )z a—& 2 ko RS E S
HEL, EWTOREXFAETL. 2L C, MoDBTHE
BV DOEFETaA AT 4 v I INEDEE%E PCIZAT)
L, PCOHOIFE—HF FTA4RXR~DESEEFNELND.
3-2 BEK TOREEYEEEER

Fig.10 O FEE AWIZERICL Y, KFEOEHIEL B
5. WS, Figdl \RT = 20EMN H 5 E AR
21T B REEYERE BRI OV TORT. Figll O X5 ek
ITEBREE CRRIEB D RIEZ A D L W T NEEMICEH L T
LEI EB2LND. B, KERTEYaA AT v 7
OEAEILATHE ST R (0,7~ 90[deg]) ICHEE LI EE LT 5.

Fig 12 ICAREBROEITMBE O R ERT. Yaf AT 4
v 7 BEITRIESF—ETH I b b T, BEYE

-

3



-1.9 -1.4-0.9 -0.4 0.1
X [m]
Fig. 12. Driving trajectory.
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Fig. 13. Driving experimental results.
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