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Development of the Driving-will Control System for a
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Abstract  This paper deals with development of the driving-will control system in power-assisted electric wheelchair.
Nowadays, population of elderly people has been increased rapidly, and also an electric wheelchair has been
considered as the device for the elderly. Especially, power-assisted electric wheelchair can overcome problems
that a conventional electric wheelchair holds, such as lack of movement of wheelchair user. In this paper, we
propose the sensors system to measure the driving-will force and perform the control action for a power-assisted
electric wheelchair. And motion performance of the proposed system is verified through the experiment.
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[Fig. 1] Power-assisted electric wheelchair
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[Fig. 2] In-Wheel Motor based on gearless BLDC
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[Table 1] Specification of the In-wheel motor

o Spec
e &9 200W
22 33
3] =4 Outer
QJeaet 24v
HSFL Ln 180rpm
ZjHst &= 120rpm
FER-E] 16Nm
A B3 50Nm
w7 5.5kg
3] Hxy 5 dAlols ARk AsdAoleks g
o zolsEa} £e QY FAE thz FulshA] grom
I iAol 5 Aol 22 1S F3 EAH O E TF
SHA| Hrk o= YEHAl =F Ao E el &
7P’5‘}7ﬂ d 75 v = E‘?ﬂ— | 2skA = o] 3
& A7t ol EsHAl HER, 7 By Ao
94 A5 2 "ol ¥ 71 o o] & ARG loﬂ ot
€ RHES RE7F DYATIA ol ARAE B
28 & ¢ A gk a9 32 7] Hxg Aol ?\%‘ﬂr
HHES FABAE Yehglch
a9 3004 F,= AR 3% oxHo|w M,
B

#He

=1

3 AbgAre] 75 o7
AAS 19 49} o] A4

2451 SR 75 21X

st

+

1297



S/ 4ss)=ma] A137 43S, 2012

[33 3] § ®x¥ FAofolxe 3 HAlE A
[Fig. 3] Relation between user’s force and moment in the
power-assisted electric wheelchair
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[Fig. 4] Driving-will force sensor

7% 4ol TE SN AN AHEAe] T o)XY
S Azl 248 4 J=EE FSR(Force Sensing
Resistor) S A2F5gth E3E ALEx}e] L% Qx]HE A
shsl A 4 QRS LAk A4 oF Bee] B2
slgom, AR 75 ox|2o] HgEl & e At
2 B3a 4 ES Angg g g 74
H AME ZF ubell 48 Rt en, o] AlMES
3l FAo] HE A FFe= T AP FSRAIA T

= AllAell go] 2-g-=A 8t
)

ack
L
~

]
AA o AEREo] 9]
gon ole WthE Yol BL 7he A9 WAA W
ao] Aol o Z4HAIA Hek. o|F B3 AR}
& 3 FE Sk @ 49 FF 9ol W YS
ARl Zg=A e o F Bl AHgAY TF o)

2718 B 24T 4 U=S stk

e

3. X1 Mol ¢na2E

oo

Hxg AE GAofollA ARgARe] -5 Ao

4 Recoginition of the Driving Will Force

Left Sensor Module Right Sensor Module

Se | v S

Calculation of each Wheel Velocity

C()Ll WDp

Motor Controller

[3& 5] A} Ao dauglE
[Fig. 5] Control algorithm of vehicle
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[Fig. 6] Driving-will sensor data of a manual wheelchair
at moving straight
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[Fig. 7] Driving-will sensor data of a manual wheelchair
at the rotation
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[Fig. 8] Driving-will sensor data at moving straight with
the proposed algorithm
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[Fig. 9] Driving-will sensor data at the rotation with the

proposed algorithm
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[Table 3] Experimental result at moving forward
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