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Abstract: To address the high-precision trajectory tracking problem of a wheeled mobile robot (WMR), a perturbation
suppression method based on an extended state observer (ESO) and the corresponding test platform are constructed. Firstly,
considering unknown skidding and slipping disturbances, the kinematics model of WMR is established. Secondly, accord-
ing to the extended kinematics model, the ESO is developed to estimate the disturbances. Next, a linear active disturbance
rejection control (LADRC) approach is devised under the aid of disturbance estimations. The stability of the closed-loop
system is also given by a Lyapunov function. Meanwhile, the experimental platform is set up by using MATLAB/Simulink
software and microcontroller. Finally, the results verify the effectiveness of the proposed control method.
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Fig. 2 Tracking curves (simulation results) under the proposed control (the 1st column) and PI method (the 2nd column)
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Fig. 3 Disturbance estimations based on extended state
observer (simulation results)

i B 2 T AT SRS LR N R G
— AT R S, RPERL) FI RS, IRZ50 R LA
M RS (2, y) RARR. PRI R ELRENS fRAE
KR B (v, ) IR ER LS HALE (2, y,), RSO
A LAE — B R ZE G N BRER 16, X — pi ] Ui

P2 AR 28 SRAF BN I0AIE. < TR shpLgs Aflsr-11H
JEPEIIVELT A28 BAH B (3 i 28 8BS, T LS
SCHR [24].
42 SEESISIE

B4 52 T REVERE IR sh L N SEEeF &, 1%
FE S ML A% N 3 B i A ) 2% . ELUR UG FML . R
M AL A M4 S AR sl s A SN
STM32F 103RCT6, 144 il #4512 17 IS J2 P L FE 425 il
Hk WG 24 VERIEGE BALUNHLES A SR HEsh 7, 7T
JHITE 5004 FLm A Ze il B 4 HAE 5. 52 R
HEBR I, 1% 22 40 3 B el U iid s il 4% R s L AN
HATMATLAB/Simulink [ v 5 AL 36 43 4 k. & 4k,
Tz HI 2SR BB O AN B IMATLAB/Simulink & 5K
(4 | i A (L B A AR T Y, I o R 4 i 48 2 e
AL, A5 58 BLIR FRAL A % 45 4, TR ST
DA FH 5 Bf 25 4015 DL 2 I SRAE 1) 5 XA 380 P i 2
(PBG AR, THE M & B AL SE bR, SRS, 8l
R ELV LR 315 5 mT o HE 22 i e 1 ) 2 3
R EE, I H R 5 T8 5 2 A ) B - Sya
Y ET AL B Gl S 1R 0% BIMATLAB/Simulink);
i Ja, BT AL R R s f 8 R B
WL L 4R A ML brfs s 2 1A 22 (E 15 HEPWMAS
5 oK% e B ER LIRS A% L, SeRE A i
I RE.

TEAZ MR, #2shLgs NVIaa A & B E N
q(0)=1[0 0 0 0 0]T, SEE&-hHEF R AR AP 4%



1294 B owo#H w5 N

%39 %

SOEZS Q7 a =i 1| Sl = R 7 IS e e | A RN
SRRERE i) E A B N0.01 s. SEERZE RN El6-THTR,
I3 AR T AE PR ) 5 vk N R L gs ATE X A
Yl T R A BR R AR, 2k R A TR (1) R R AL
UL B B s 45 8. HR 4 Eeb 1) AT E6(b2)
P B PRI Z 28T UR ), TENLER AR S EIT R
30 st I FBh, FirHHE 2 2 s 5 vk 100 R 2 222 3 Bl &
0.05 m™ B /N FPIEE# 5 ik BREFR 2 Vu Bl 4+ 0.1 m.
g R B SRR 4 ) 5 vk B B LT Re
7.

e P

(a) TEER

(OF:ZZIR-INTLL

M4 ST H
Fig. 4 Experimental test platform

12 : :
----- BEEE
SEhRA
g o6f : . |
Ny
R
>~ 00f i
—0.6 1 i
-0.5 0.5 1.5 25
X757/ m
(al) N85I E
0.4 , , : !
x -,
02+ ]
Y=Y,
£ 00 o -
?@ 02+ 0.05 , , |
0.00 ._.{?M
AT 005 ‘ ' T
20 50 80
0.6 i i i
0 20 40 60 80 100

Wim A / rad

-6 i i i i
0 20 40 60 80 100

t/s
(c) ZE R A5 ITBrA A

E 2 R RS SO A 9 (4)~(7) RIPTHZ 1
(13) 7T LA, AT B A% i G 45 4 14 1, S 40
RS HE S PHE G 45 KA R A G W), A 502
FHFFUBCR AL, Bt g d T HESOR S 34
FIfti T R G, AR E BT RR BRI B8 N e Rl
SF SIHUA, LRI AT LA R BRI R e A £ 4.

STM32F103RCT6
Hiit EE*J-L ImBGIYE

K5 RGBS

Fig. 5 System structure diagram

SIMULINK
EEEEIEEEE

BA) G

12 : ,
------ BA{IE
SEBRALE
E 0.6 . . |
E
R
S 00fF 4
~0.6
205 35
XJ71A / m
(a2) ZHNLE S55Lbr L E
2 : : , ,
x-x,
1+ -y
E o
ijﬁ 4k 0.1 , , i
00 [~/ ™
f o ‘ . 1
20 50 80
_3 1 1 1 1
0 20 40 60 80 100
o]
&
&
E
=
) ! i i i
0 20 40 60 80 100

t/s
(c2) ZEMiIn F 5 LR A



BT T WA B NI B STt H -5 LR eiE 1295

045 T T T T
— v
T 030F 1
g
Z 015
i
E 0.00

-0.15 ' ‘ ‘ ;

0 20 40 60 80 100
t/s
(d1) S st i

1.50 T T T T
T, 0.75
e
g
= 0.00
i
H -0.75
&

_150 1 1 1 i

0 20 40 60 80 100
t/s
(el) fRE R

L/ (ms!)

045 T T T T

0.30F : ; -

0.15

0.00

—0.15 1 i 1 Il
0 20 40 60 80 100

t/s
(d2) LRI FE R &
1.50 T T

_150 1 Il 1 i
0 20 40 60 80 100
t/s
(e2) SR &

B 6 FrETE Rl (55 191)) P (55 241)) T R BRER i 2e (S
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