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Abstract: To facilitate the dexterous operation of a mobile manipulator in a complex environment, we
conducted configuration optimization based on task priority for a redundant wheeled mobile manipulator
(WMM). To achieve this objective, we initially established the kinematic models for the wheeled mobile
base and the multi-degree—of-freedom manipulator separately. Subsequently, we constructed the kinematic
model for the WMM system based on these foundations. Subsequently, we designed an inverse kinematic
model for the WMM using the task priority framework. Configuration optimization was then performed for
various targets, including vehicle—arm dual trajectory tracking, singularity avoidance, and joint limit
avoidance. Finally, the performance of the WMM in a complex environment is simulated using SolidWorks
and Matlab/Simulink. The simulation results validate the effectiveness of the proposed method.
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Table 1 D-H parameter of Kinova Gen 3 manipulator
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Table 2 Joint motion range of Kinova Gen 3 manipulator
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Fig. 8 Simulation results of "dual trajectory tracking"

PIAN g 50 0 F N G AT 55 O Jorb  HLBUE
KAriz s an i 10 fros o K10 W], 78 UL
PR SR R ASUR ity R B, MLARE G T 48 B AR R R
S T LRI S AR SO R BT 5 o

BEXE % I8 R G REHE AR 1Y E IR 5B =S
1155, 2 2 AT 55 09 FL R0 s 5 UL a0 R i
Y —a . BAE, B 2. 3. 27 B B HLARE &
T BR AR L R 2 (27) M (29) R Ry B 25 2
Ba=1,y=1 5 EHGRME 11w,

H1 P& 11 AT, 7 A F A7 3k 5T i BR AR AL
H\(0,,) 0 s BUE A B T o i it 20 B JF T 29 1.2,
1M Zead Pk e , & 1k k20 H, (6, ) (9 o6 BU(E L o0 3R
BF 20 B T 29 1.3, F 40 IE 55 T AR 33k 56 15 4 FR

P Ak ik B sk o

HREAE 2. 3. 3755 H i)kt ML AR R 25 5 037 TE &
Ro wENXGB2)T MRS Hp=1 i HE R
K12 75 o

H 12 ] 1, 7E R E AT P Ak B kAT S A
AL bR BT H. (6, ) (0 (B RS 1A 52 B 34, 36 I BL AR
T AR A SR s & RS L HL(6,) 1
B A3 2 7 K0 R, I R &R XN
[0.012, 0.0131W, 843 UE 55 T A% SC 3t 25 53 47 JE
Ak 2k B sk o
3.2 AIMLITEERERE

R R4 BIE AR 2 AT S5 AR B R TU R RS Bh
BUBE OB A A6 7 78 2 44 3 5 N VR L P g



% 114

TRE T 5 H BAE SR SR B0 T A XA B AU AL T R AL

- 3515 -

— R

-0.5 0.0 0.5 1.0 1.5 2.0 2.5
x/m

(a)WMMAR LT
— MR

0.0
-1.0

3.0
2.5

2.0

1.0
0.5
0.0

70.5 1 1 1 1 1
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5

x/m
Q2R a=xb3

B9

3

YRE

0 20 40 60 80 100
t/s

(D) RSP ERER R 2

05r YRE

20 40 60 80 100
S
(OB EPITREFRE

LRI ESE R

Fig. 9 Simulation results of "EE trajectory tracking only"

100 -

KIEAE()
:

|
8]
=
S

—-300

0 20 40 60 80 100
t/s

(a) PR PRER SR

501

FAAE/()

\
W
(=]
i T
i I

— 1 00 1 1 1 1 1
20 40 60 80 100

t/s

(b)“PUR SRR ER R 35 Hidk

(=]

10 FNEEGHITRERFHNHEXTIZEH

Fig. 10 Manipulator joint motion in main—secondary coupled trajectory tracking
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