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Improvement for Adaptive Control Method of Omni-directional Walker
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Abstract: In ageing society, more and more people suffer from walking disability caused by illness or accident. In this
paper, an omni-directional walker was introduced, which can support people to do walking training. The walker can realize
omni-directional movement which includes not only forward and backward motions, but also right and left motions,
oblique motions, and rotations. Training courses are stored in the walker so that rehabilitation can be carried out without
the presence of physical therapists. In order to precisely follow the training path defined in the training course, an adaptive
control method was developed to deal with center-of-gravity shift and load change caused by user. Simulation and
experiment results showed that this scheme can deal with this problem and the path tracking accuracy is improved.
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Fig. 2 Structural model of the omni-directional walker.

RITA L=RA =, v TR A — A OEEGEE, f 135
A —NERET D he#RT; C 1%, HTHEOTOLIETSH
D,GWmiﬁ%®$bﬁ%?%D,GHM%%®%ﬁﬁﬁ

Fig. 1 Omni-directional walker.

PUEEE T OEE A = 2 — 2B TIRICA I 5 &, & BHLTHY, GIIBITHOELTHD ; Gy &Gy ITLD,
L GEIZ LR CH G AEETH H. Lo, I G@ﬂ%%ﬁ%f%é rp I oDELOREE, Thbb
FORLDZEREBLSIOMNEBTHFICLPELOBENCE - T, BHLOTHUOHEEEZRT ; 01T THOM X, a3 THOR
RIS L OIE OBRERRZEN N TV, EELT % R B M TH D ; LT, A b=RA— b oiEdE ;
BT 57D, REBEREZIKETIMLENH - 7. %, BOLGEF L THRA—NOEHE; 0% x" e F A TR

ABFFED BENL, HE THONEND, $hbb, BB A = VADRET A 3 @ L x il & A LR A — DR
PERRAE AR D721, WY RHIEELRES 52 & T B P x s SR, DR .

%, SATHFSETIL, WOT B3 U7 s & B SOLSIT, HEEERELCBUIE, KoL RN
O, UL, SIS 5 TR b 6 0 L B EFAEBORD. o A LB R R
7= TR BT A BEE R BT 5 T L AT LRI LNTED.
B AR, LR A R AT A o W) o o
FAATIS < EISHEE R B L, RBRIC LY, RSB M,-K'-X+M, K- X=K¢-F M
WELZR ESEIICHENTHDZ 2T, 7L

X:[xc j’c Q]T

03-5-1



Fz[f] S S f4]T

1 0 %[sin&-(ﬂl—13)+cos€-(/12—24)]
K'=[0 1 Jfsind-(~4)-c030- (4~ )
00 1
—sin#,  cosb, [, cos(6,—¢,)
sind, —cosf, —I,cos(6,—¢,)
¢ sind, —cosf, —I,cos(6,—¢,)
—sin€, cosf, [, cos(6,—-¢,)
M+m 0 0
M,=| 0 M+m 0
0 0 I+my

3. FlE7TILTY) X L
BATARROWE, FNFRE B TRIAEELET 50T, &
DI EMEZCIZHIGT 2 MNENH 5. WEEHE TR
7o EOBERNZ LY FIERT R ORENEAL LT E,  dilaEst
GO E DR THIE T A — & 2230 SH T < il
EThHD. Lieho T, RSk Lo el
1A% BhAL AT IR o SRS A L A BR RS 5 .

WIS HIEEEORIEA] & HEERIZX (2) £ B) kS
Zh5z25.

F=K (KK, [Mo K'(X, + &)+ Mo K'X + AS + KS]

. @)
a=T"HS )
TR S O FE £ R

WEBE A a—a

1EE B4k

V(t)=1/2)[ST(M,K'+ A)S +Na T Aa)
ZOEBEORMMS KD 5.
V(t)y=S"(M,K'+ A)S +(1/2)S"M,K'S
+(1/2)S"MK'S +(1/2)S" AS + N'a T At
=-S"KS<0
IHEVVO VT TOTEECHD. Lo T
12050 S20Lnp - epnnsd. oz Lid
S=étde, 15wz nnes0 e50Lnz- 1y
Bkt Bz LlchB.
7272 L,
A=M,-M,K', M,=0.

e=X,-X é=X,-X e=[ex,ey,eg]r

CO+%,+Ae, +c(l, +25¢,) 0 0
0 dO+ 3, + 4, +d(0, +2s¢é,) 0
H= 0 0 0, + e,
é,+ e, 0 0
0 é,+ A8, 0

X, ZHESETH S, Moz M, & £
A, K, TIZIEERATTE], $-7 22 Th5.

-
—

DOFI Y AT MIZETH Y, AEHIEBNEREZIIEICN
W B ENEHIN TS,
4. B

5

EFROBETALTY XN EHANTERET - ERE
Fig3 & Fig4 IZ7d. HIERKIIER TH D, HITHEOM
0T 45 ETH D, WIHIERMHIT x6(0)=0m, y5(0)=0m, 6(0)=
45 i BAGA & #& I3 E 2 ¥ 124 5 . Fig.3 Tid, firE m=0kg,
HL AL rg=0.16m, FLP AL =90 FEDOEE O FERRS
RTH%. Figd TlE, fHE m=8.8kg, H.LxT 4 r,=0.15m,
HOTHAE f=68 EDLHEDOEBRFHKIETHS. Figl(a)
TV, R x BRI O B, MERE y fEl oA E IR,
SRR B AERLE, FERRIIBI TR O EIRE 2R 7. Fig3(b)
TIE, BRERIIREM, SR OmE 4O BEEuE, #E
BUTAEICRB T 2B O M E OREINE 2 E£T.

250

3

’g‘200 | 25 | — — reference
9, — response
= 150 g2
2 R=P U
.g 100 | %0 .

L e Ol AL Ll g
ERN A B B

0 50 100150200250 0 10 20 30 40

x Position [cm] Time [s]

(a) Track and gradient (b) Angle
Fig. 3: Experiment results without load.
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Fig. 4: Experiment results with load.
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