BT VA MEVWTOETRES S EFEREER LD =HD
77 T« fHEREE 1T HIE

AR ERT

IV

Fuzzy Inference Type Driving Control for

Improvement of Driving Precision and Operation Stability of Power-Assisted Wheelchair

Tatsuya Kuramoto™?,

Hirokazu Seki*1

Abstract - Power-assisted wheelchairs are effective for the daily life of elderly people and handicapped people,
however, the users with unbalanced force of right and left arms by injury or disease are difficult to drive as
expected. Therefore, this paper proposes a fuzzy inference type driving control system with the estimation of the
desired driving target position from the right and left pushing torque an operation training system by visual
feedback to improve the driving precision and operation stability. In addition, the user's body weight is applied to
the driving control parameter design. Some experiment results are provided to show the effectiveness of the

proposed driving control system and training system.
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Fig.1 Power-assisted wheelchair
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Fig.7 Reference data of pushing torque (before revision)

¢+l

T
SO R ——
g’ A3
4
:() C) 4
g3
Lo ’
2]
£, A °6
: ©) :
g0 ® !
S0 2 4 6 g -8
5 9
=

left torque(integration value)[Nm*s]

X8 H#AE LT OBRET — & (HIETR)
Fig.8 Reference data of pushing torque (after revision)

AR OFHIEZAT OB, 92 To B E LS~
FETF—HO 2 JEEHEAENT 5. FoBLEWEE
BEL, 2 SMEEESRE L LEWELY b BEALLT
WAHGE, RIKTHLZEOLEVWELY bEfNns L 51T 2
SR OEMR ECHEEEAZEEL TV BEL T < BHEEEA
T 01 & L. HENTHDIOE, L0/hSfE
THELTWS 2720, AOBEATHRIETE 24 TR
WEHIBT L7272 01 28 L7=.

4. ¥EEHBECLB~OEE - ZEHE

41 ETHESE

BHNTOEITHIENL, TV D IREE(STATEL) & i X
o IEMETHEA TV D IREE(STATEIZ /31T TIT 5 .
STATEL TIE 7 7 ¥ « i D72 0 DFHILE 21TV,
STATE2 TIIfG bV HEERE R b O AEATHIE LR & B
PEMIET 21T S .

+ 09
- 08
07
F 0.6
F 05
F 04
F 03
F 0.2
01

5 STATE1
ﬁ. < STATE 2

<
|

Torque [Nm]
w
Velocity [m/s]

Time[s]

Input torque Forward velocity

X9 EITHIEORED D) H
Fig.9 Driving state switching
42  STATEL: {REA Y E—4 > RH#H
N TV L IZEEMEOHEN TE RV, Z0D
72 AT S o EEEEZ L L hidz b
V. S THWAREA = A & TV E
FTRF OREVERRHT & BRI 2 (EMICRR E L, ERDOA
JIRVT Tp, TLDBENENAKEFROB ] Fry, FL%&
HH., Z20#Q)RUITRTLIICELADESTEE Vi, VL
FEHL, TOESEEICEEIEIHETETHS.
72721, B, MIZZNENAUERIERRE, (RABIE IR T
H5b.

R.L :ﬁFR,L(TR,L) @
PERFIETITEMBA B — & AHIENCHH LTV 5
B, MIXZEBRINCEM L, #EEFEICERIT R~
EEMERL TV, L LIFFRISEB O T2 ORARAY 72
EHNEREFIINLT LHRGE TRV E AV L7z
ZHUTFIT B, MOEDMERE DBERE ITITE KL,
HREOBNERFIITERE LD E Vol b B
L7=. B DOWTIX 5 B TR



43  STATE2 : ;Bft&EI4

B 10 1R T X D ICAIHINEE D DHEE STz B AR &
~OHEMBREEETRE L L, TORBKIEET 5H1# %
179, ETTHBEOHEERIEIL, #OIT STATE2 ~8)Y
Bbolobxo—EETET, WICHEENE E TOHERE
25 1.5m DANIZ72 5 & ZRBABCCHGE, #HEENL &~
(ARFRSCTITAFE 30cm LAN) L7z & — il B Tl LiE
195 X 9 Lz, BV o%ssqm a3 3) Uit~ T,
ZOWERRE OLREARETE A0, THHERZE Ad, LE M EE
o OFNHRDEIER Ao 12X > TEBME 0 ZH/ET
B, 72720, K Kug Ky IZFMEDLZ D B 57 A A%
BThHD. H74 MREITENTHERICFED T TOHL
H, FOLMEZBE L CRATHRRIICIRE LT,

Aw (t) = [ Kag AB(t) + K 4Ad (t) + Ksow (O] (3)
Y

Trajectory

) Posture
0 KA

&7

e

B 10 LB BTER]E
Fig.10 Trajectory following control
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Table 1 Verification result of distance error

distance error[m]
subject A,B,C | first day | fourth day | seventh day
average 0.47 0.39 0.29
subject D,E,F | first day | fourth day | seventh day
average 0.41 0.33 0.27
subject G first day | fourth day | seventh day
0.38 0.31 0.24
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(b) Y coordinate fuzzy rule
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