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Disturbance Level Adaptation Type Straight and Circular Driving Control Method of
Power-Assisted Wheelchair

Ryosuke Yamane®1, Hirokazu Seki*!

Abstract - This paper describes a driving control scheme of power-assisted wheelchairs for comfortable driving
on large disturbance roads. This study constructs the individual optimal driving parameter maps in advance in
order to realize the comfortable driving which depends on users and disturbance roads. The target position based
on the right and left pushing torque is estimated by neural network and properly redesigned using optimal
parameter maps. Some verification results are provided to show the effectiveness of the proposed driving control

system.
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Fig.1 Electric power-assisted wheelchair (JW-I1)

2. BE}TIVRMEWTOHREE

21 —HEIhRIZE D7 PR METHEZE

—WKBNRICE DT VA M AETHIEER O KK % X
217 F. MIEVYNGEIZAMOAT MV o Thil
SUT—RENREN L, FOREK azt) B2 T
L. TaldT AN AT, TaldSNELRVY, 0 137
VARETHY, O)XDX DTS,

—DHENT DL S ARRETEEBTH72D, A
TN R 720l b T VA N MY BERT D
ERDH L. BT RENEITEIT O DI, BEEREDOA
H Az iZxt L C—kBRREZN LT, AT hLT DIk
DUIIECTQRDE I a BB I HE TN D, HREN
N RULERD, A7 EZHMESETOLHIT
ZINEL LTlea=) 7 VA N VT DBRWSLS BB D %
FHRL, " RYLADRLFEEHELTA b7 B3 L
TV D MR EHE K E < LT (ra=w)iBon 2 5EET
FEZHL TN,

ZOT VA MilfNEE EAwE N EICEAT S Z &
T, NU—T LA NENTOETVEREIND. BT
BRAE RO —f 2K 3 1R T.



T = T 1
Tz, " ®
T, QEEO
Ty = dd.; 2
T, —nh<0
dt
Ty T,
+ + 0
a + + huTan
1+ 148 T wheelchair

B2 RU—=7 A Ml AT SO
Fig.2 Configuration of power assisting control system

-TN‘ t.f ;[u T\.
- - - Ex
T:” a;sist icrque
: E
100 3
o wheel angle |, g
3 - - : @
o o
£ g5 | human tor _ 6 3
] 2
T
0

Fil 4 O S S I I S S o
o1 2 3 4 5 6 7 8 9 10
time [s]

X3 ETEBROH
Fig.3 Example of the driving experimental result
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Fig.4 Target position estimation type driving control
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Fig.7 Optimal driving parameter map
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Fig.8 Target distance design by regression analysis
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Fig.9 Target distance design with upper limit
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Fig.11 Configuration of neural network to learn target position
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estimated error[cm] relative error[%]

24.9 11.9

350
& 200 &
L 4 300 <
o
@ & & 200 & &
] ¢ ¢ 06 < *
=
?
> & 150 &
L 4 1
& 100 &
* *
50
o
-200 -150 -100 -50 0 50 100 150 200

X-axis[cm]

X 14 B
Fig.14 Reference target position

2 2
RE:\/(Xd_Xe) +(Yd _Ye) ©)

X2 +Y,?

A
400 T T

. |+ driving position
*
4

u estimated position

250 |

=

-200 -150 -100 -50 0 50 100 150 200

V)

0
Q)
[ + ]

[e=)

X-axis[cm]

415  HEEALE
Fig.15 Results of estimated position




53 BBESE LRILOEG

52 HiDRE R L v kedT-, L~UL LITBIT AHEEALE
(Xe, Ye)& Loyb 2 (T3NS L7 HEENLE % X 16 1277
3.5 i TR D= BAEEEEED IS U2 HEENL B O M IE A
TN TEY, ERAEIIE( LR ZOZE LR

HTEFBRTEDHEZEZOND.
. 250 I
¢ . + level 1
N>/ - u level 2
: ()
E 150
<
© 100
Ry 100
-150 -100 -50 0 50 100 150
X-axis[cm]

X 16 LL 2 OHEENE
Fig.16 Estimated position of level 2

54 #HFEMBEOLRERICK S EREEOFEE

52 fiTHAWET A T —& L3RI AR E X
7T A RNT—# 5@ &R TRIEEZIT - 72,

E171E L~V 1T7 A b7 — X AERRICBIT 5 E1T0L
BXd, Y =a—F VY NU—T ZfAWIT A hF—
X OHEENLE Xe, Ye) & ERRA & HAZEEAEICIS U CHRRE
L7z HEALE X, Y)ZHELEZbOTH D, HEEMEDN
LRAHE BAERERE A 2 TV AIE, HEEME S
FRAT & HARRRHEED Lo b ol i) 7 BARNL B 2 FaREH T 5
Z & T, RIEEITORRE NS — TR HIEME E R E
THZIENTED.

(<
SN 4 :

250 ‘ -
200 +— - L &

+ driving position
150

100 | ™ target position without upper limit

Y-axis[cm]

50 | a target position with upper limit
0 } } } } }
0 50 100 150 200 250 300 350 400 450

X-axis[cm]

17 _ERRAT & BAEALE ORRGE
Fig.17 Target position design with upper limit
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