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Research and prospective on motion planning and control of
ground mobile manipulators
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Abstract; In view of the problems of highly redundant degree-of-freedoms, strongly dynamic coupling between
manipulator( s) and mobile platform of the Ground mobile manipulators (GMM ), some challenging puzzles in
GMMs are still being open, including equivalent dynamics modelling of action chain and its simplification method ,
the high-dimensional dynamic manipulate planning under strong environmental interaction, dynamic stability, as
well as real-time manipulator control, and so forth. Focusing on dynamic modelling and coupling analysis, motion
planning, dynamic stability, and manipulator control of the GMMs, current literatures are investigated and a review
on the state-of-the-art of whole-body motion planning and control of the GMMs is presented. Some key problems and
technical challenges are summarized, and the future direction is prospected.
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Fig.1 Tracked mobile manipulators



551 BRK, A5 MR s R L Aoz s ST ik -3
F1 ERINEERARINEAHARTASTICS
Tab.1 Summary of research contents of institutions at home and abroad

e BEEK WHFEHLIA FE (R 45t HiA RS B Ty vk fifp e ]
I RE AR AT G +6 H HEHRIEE SR e AR A 8 Zh il
Rt BT A6 A BRI B S A U P R LR S B
(RS TR BABIV-G+2 HHEREE BAAIBE A T FHE R SRS B
Wtz 570 RRBIT-G+5 At EHRIEY SrES S AR R T GE BhFE
WESHESE SRR BRAREI TR +7 A B R Bk g E @ FET RRT-Connect B

2 MER ERFRAREN JEH BB +4 B i EBRERE HAKIB SR SRR Rk By A7
VIREAIRKE BT G +6 1 HEHRER BB BAE AR HARFI
30 fEE EEfESO RO RABITH+43 AE LY RS A BRI B
4 BRM BAMBTAEE  RABITEX6 A hERIEE SIEIBEFEE RAIFHRE B3
5 VHPEF SRR BTG +4 A o LRI BARZ A FEE PR A ey
6 HA g ket AT B +4 BRI R AR AN BBl
T Tl e ] JEH BB +4 B il BRI BRI ARATF RATFHRE B
7 WEE ZRE R LRIV E+3 HREREE SEiEdd @il MUNmefl BN siEge ok
R [ a2 BABI T+ 6 H il EERAERE AKIA TR T ACE BT 4R 18 g il
8 P JHIRM RS BABIT-E+X5 H b RIS RS A T B AL BRI
9  E FREEASMEEY RlNEIIT G2 [l R RS A BT S S I B B
RS Sl = BABITH+6 A hERER BB ER 1/ ARA TR 18 Zh il
MRIE TR ARSI G +4 B R Bk A TR - A E SE T B S
ARG T R 236 BABIV-H+4 HHERIEE AR A BT RT A E R R 2R
LIPS RABIT-G+6 H RIS AKIZEFES AT R BT RERE B LR
Jea R kA ARV 6+2 B H IR BRZ s TN s AL BRI
TG Tl k2 ) BABIV-H+5 H o EHRIEE HAAIBE A BT AT MM B

T o BABUREIRIER AR 30T & 1 RS 1/ D HN REEN J15 b oy S REALRXHRAEE FIRS 30T & 70 Bl S AL 5 35 A
FE 1/ TR RSN s o, 5017 RS, AL P ) e AR A . <+ SRR B 2T & MOFE R 7 0k, S TR SRR i i O k.

Bl 2(a) A& Intel AR M FEMGRE R FIES T LW
RS HLEs A HERB, "] H 51 2K B PFE A
EEYE B 2 (b) AR E A A R LT R 2
AMBLER A Rollin® Justin, iZ AL a5 A 7T 761 4 #1051 /1)
25 B) LS A B B 25 0 AV AT 55 S T 2 (e)
KUKA HL#F A R A 7= LBR diwa, 7] H T4 7= %
] shifis A e s B 2 (d) Sk ish
A A8 —1C Handle, iZHLE8 A\ — P 5 3
V-5 R — A AR R AL, TS B 6 g A PR S
8 2(e) Je IV R K2 1 L AR Y FE A
L —A~ 6 H i EEEAER Ak TR S SR
BLEEN, AT SE R T TR S B 2.(f) S B bLas A
H B kA EUEHEH &2 A HLEE A HSCRS, iz LA A
H— A2l BTG —4 7 B R
N, IR A T O USE LA KRG 25 S0, T S B
RERS S kL R ARG ANV E L AT 55 . Iedh,
AN A F B B T A 2200

X5 T HAUTE B O R ST E Ry

e AER T T BA KRR A I a3, i H
HLAEAE A A R AR, A A AR il Al oy T
LA o ] A S 25 AT A b I R it ) v, 4 i OC
1/ TR AU 25 (EMA) |, 3R75 R B 7K 77
RE) WM B2 AL 283, PR 2 R S VL HL A%
AT LS b 36 7 o 828 IR R S HAE T4
B H A o BT e R, BExE R X R s i
M AILES ABIESE R 2SR TE 3 Bz, Horh AR PERY
TAEA ) HPLEE A2 EFH A P B AR ZE GBI
( Advanced Industrial Science and Technology ) & 1F F
&I HRP -4 (L BK 2l AJE AR HLES A, AT IR
0.5 kgTiit (P14, W0 1E] 3 () FT7R ) 5 B s )
(BD) A ] KA ) Spotmini ™ ' (R  HLIKZH U L F
SELHLERN, I 3(b) B ; BRHMEARTFE
(IIT) & AR 1) HyQ2Centaur ™ 1 (R AW EIK S
DU B SRV ALER A, A& 3 () BTR) DL B Agility
ANEHTEAT TP RVEE LA A Digit* (Ha 3K 3 X2
Bl Las A ) .



NANPNEE -

%553 %

Boston Dy'rami;s

(P15 71 Handle™!

(o) LS A2

(c)LBR iiwa"™”
(4
~

v
(

= I

/’\
-

(OHFE S HLEE A

B2 #BABH;ELNFA
Fig. 2 Wheeled mobile manipulators
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Fig.3 Legged mobile manipulators
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Fig.4 System composition of ground mobile manipulator
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Fig.5 Coordinate definition of ground mobile manipulator
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system total mass of simulation and experimental

platforms
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Fig.7  Separation control block diagram
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