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User Characteristic Adaptation Driving Control of Power-Assisted Wheelchair

and Operation Training System by Visual Feedback
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Abstract: The number of Japanese elderly people is increasing every year and the demand for wheelchairs is also increased.
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
drive control system with the estimation of the desired driving target position from the right and left pushing torque and an
operation training system by visual feedback to improve the user's operation ability. 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.2 Conventional driving control system
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Fig.5 Example of fuzzy rules
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Fig.9 Driving state switching
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Fig.11 Structural view of experimental apparatus

<

Fig.12 Virtual pseudo hemiplegia suit

5.2 ZRIFE

WDIZ, PEBRFE AT 5 R RS 2 48E U CA- SRR
BAEETH->THH ). DL EDOLELATH~DAI PV
7 O EORESMEEFEHT D, ZNEFATIET S T-o
TEOVEMEEFEAT 2L L, A vy 7ML T 7
AN NVERFT D, EOBRMIET 2 HER B LGE I
EEITH. 72720, EITHEITIMELO 2V K E & 5.
5.3 I&EE

AFSLOMFETIE, AR 7 4 — RNy 712X D9 2T
LTy g HegnE AW TS ETRIE ORRTIEOF A, I
W 2EE T — 2 O EDOG AR ITIZ OV T ORFEELT .

WFEDFHAUTLA T & 722 5.
O A5y BRI E 2 5 1 — OB R EIE T o EVT
TYOROLEHENEE TIEEE, ¥H T — X2 INETS.
@ OrviBenEET—XOEAR NI EBRL, 77
A= NVEERT S, IEEIT O BAIZZ 0B TITY)
@ ERLITZ 7V N—NVEEHL, 77 Y HlITcoR
WITCT 9SO HENEE T3 EEE, MEETET 5.
@ 2L —FTTFI 4= EASL, VI 2 l—X
DEHE LT 9 S0& BIEALE E T 10 BHEREINH AT 5
® FIHHERERIET 2720QDEREHFOITH. 1 HHE, 4
HA,7 HERIZOOHEEITW 2,3,5,6 HIFV I 21 —XT
DRI %47 5

77, SEOFER THREL, 28T — X OMIEEIT 9 A,
B, CD3 ANEMIEZITHRWD, E, FD 3 ADE 6 ADHER
FERETD.



016

| Bivas

BEI 4 — FNRNY Ik BRFEIES R T LOKEE

1 BRESNBES R T LDIERL

BB AT JMZBWT, N 57 M7 E#RIT
NI #o> ¢R10-9030 ([ 13) @ AD R— k& AW THEAE L,
LABVIEW LTk STy 7 XA T 7T KL > THIZ

NEOHEELEDEEAITS. £7-, LABVIENANDO 7 a2 kX

6.
6.

F (T 1) ICHEETLE 2 R 5 2 & C, 2—F~ 1R 7 4
— Ry 7 &4T9. ZHIZED, 2—PE < o
EITWRISOHEENMBZ U T F A L THER LR S ERE
X 5.

DERA

Fig.13 cRIO-9030

Fig.14 Front panel

6.2 REr
15 ®XHIT, BT OHZ KD B LFEE THER
H N % R 25 O M1 2 BB CRAERAT ) .

Fig.15 Appearance of training

ARem IS #H T o FE L CHBRE DU IEE L) 1281 5
TRET & BT B B OEITHERZX 16 12K L, #EBRE A (i E
BHOIZBT 2ARETEFNHT B HOEITREREZK 171277,

BBy BRI HRE AR L 72 2 & B, FIFRETIAA M o K e
PLEIZME D> TEWESSICHERRBARALETHDH. F
BENEOXKE RS L, Y DX ETT O B4 BN E
FCORFERBE ML, ETPRETHLIANHLZ LR
WD . —HHIEERIT - T BRE AT T ORI D D 2SI
AT O D4 BIELE £ THBMEETE TWAZ LR
D,

F72, 7T HEIZBW T, BBETD LR Y oo b KL E
~HEERE A D & BITETBEDL E3> T D, 2Tl z #f
EbVYO#ERED ©JA 1 HE, 4B H, 7T BB L TET
KEENE Mo Tz,

ERFE A B, CAHlER V), #5#D,E FUliE L) 22
2 IN—TOEITERE BIEMNE L OTFHOBELE 18 12
RT.ZOZT706 1 HADHEDEMETHIERY &ML
TIEE L7285 A4 12em f1IER Y OBFA O I NERZEN D 72 )
S ¥4 BB, T HBIZBO T RO ENE L.

PUEDBRELERRR Y 4 — KR 71X D71 L%
BT —H OMIEIC LB ETHENIE A TH B LiEwmST 7=,

[m} r
30

6
7 7 7 3
1.0 3 — 8 1.0 q
9
— e
00 00
14 0.7 \|ﬁ| 0.7 14 [0l .14 07 ‘|ﬁ| 07 14 I
. :Reached Position
First day Seventh day

: Target Position

Fig.16 Stop position before and after of training
(without revision)
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Fig.17 Stop position before and after of training
(with revision)
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Fig.18 Transition of stop position error
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