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Motion control of an omni-directional walker using digital acceleration controller
~Inhibition of path tracking error caused by nonlinear time-varying friction~
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Abstract: We are developing an omni-directional walker for early recovery of walking ability. Path tracking

error, which may affect the effect of training, is currently one of the major problems. The reason for path

tracking error is thought to be the nonlinear time-varying friction in the omni wheels. In this report, we propose

to inhibit the path tracking error using a digital acceleration controller. A simulation is carried out to test the

effectiveness of the proposed method.
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Fig.1. Omni-directional walker
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Fig.2. Omni wheel
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Fig.3. Model of omni-directional walker

V : Velocity of the omni - directional walker
v, : Velocity of each omni - wheel

| : Distance between omni - wheel and O

6 : Angle between x - axis and arm
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Fig.4. Friction of omni-wheel
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fﬂ : Frictional Force

6. : Angle between
direvtion of mavement and arm
FFINZLY 1 ODOF A=K A — D HELT I & 4%
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fui = 1Mgsin 6 3

L - Coefficient of friction 0.8[N]
M : Omni - directional walker' mass  58[kg]

g : Acceleration of gravity 9.8[m/s’]
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Fig.5. Frictional Force

BB RR RISV THREBIZ A TR, &4 5=
A —VIRSET DEEER ). BRI TR O HETT )y
MOBEEZRL TS, ZZTOEITHMOARET x
WG ET G %2 0° L35, 00 ~360° 1B
B D= A — VST D R OB R RS R A
L=RA =1 & 3BFL=RA—/L 2 & 4 BFEED
FEE )T DN DD . AT Z T 2 BRI S

THEIT TS EIR A IR & Vo T x -y B R OR
IR b/ S <, EITIMAN 457, 1367, 2257
315° LW o7, RO FHOBERER R H KE NI &R
bbb, ZhIFL=FRA — AR T —u—F ko
T HREN T A OBEBEEES LTWEHTHDE. 20
FRICEITH BN BT D2 LI X o THE A L =FR A —
Jb & ATRIREE N2\ T DRI IT 72 D 2 L b5,

4. TORIIMREREEIC & HBIRBHRERZEDIIF
TV B VIR E R E O NEE MDD DT x Bl
i ~EHET DAL BB T O BTV R =
L—ya vk {Tof. vIalb—va Y NEE, BT
FRBEDS x fil 7 [~ BT 2R & R O 2 DO
TIT 9. FI2ENENORE THAITINREE D M4 2 —
TENAR - TRBE T O BT L BATRIEE S R L, 14T
FHNEALT HETO 20 21To7-. < BWGA~E
M 2 R O HIINLE E (x=0m, y=0m), FIFEEEIT
(x=3m, y=3m) , £ & b HALHE 0. 2[m/s], B[RS
P 0. 1[rad/s], HERAEMRENLE Kd=5, {RAERK
Kp=10 & LIZHADY I ab—a v & o, ¥
2 b=y a3 VO TREZEND 60 L LEITL
BT alb—ya VRERERITRT. < il IE~E
HE U 72356 OB TR O TS R & Fig. 6 E1THE
FER A Fig. 7, FIRRER O A TRIMEE DB R 2 Fig. 8,
EATHER R A Fig. 9 1TRT.

0.0002
0.00015 ——No Rotation | -
E ——Rotation
£ 0.0001 = = Reference
=
€ 0.00005
2o
> /_\ /\
0 ; T ; ; ; Y
k/{ 4 \\/K 0 e
-0.00005

x Position|m]
Fig.6. Omni-directional walker’s tracking
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Fig.7. Velocity of the omni-directional walker
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Fig.8. Omni-directional walker’s tracking
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Fig.9. Velocity of the omni-directional walker
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