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Fig.5 Velocity curve based on movement with parabolic contour
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Fig. 7 Joint motion curve based on path planning
3.2 RBEHEER
WRIEILE Wit r Rk T Z R A2 S &
LT AR 2 BT Y H R L A5 R v R ST LA
GER IRATHIUAL) | A g AR RS 42 1 % A A B 3 ) o
HEH R SR S RS D RS
PRl 72 B A0 AU 5 e R L SRR AT 2
1 AR S SR A 5 S A 4 5 2) DIUBRURY 1Y 2 2 1
PRAEY 5 3) LA 1% 2h AR GERE Y 5 4) T 4 A AL Y 5
5) PR AR Y, 40 5 R dm gl A o) s B Ok T R A 4 Y
BT AR 5 6) BT AL IR AR BT
BUBRUEF AR I A2 3 B8 ol 51 RV AT Y 22 44 5



Bl

B B 58 AT BR AL R ME DU 12 3 ILRIBT 5T 31

A AT SR I AT B T B B 5 v 5 R LA 1) R
Uit A AR /I 3 Y [ B Ty 18] 1) f BE AR TR Ll el e HY
IR BR . O 1 99 4 o ok 2 0 6% 3 59 BT X
BUBRRE R i 728 1 1 530 15 46 O i g 2 TR) AL, 2 32 2%
TN BB AT (9725 R E PR R

bR BERL N A AR S B S B T L L 5 —
B[] — D5 B 5 BB RE A SORF R R ST A
b R Rl A T N it I I 7 o TR NS
PN

P8 F Gy ERLAL ] AL S T

Fig. 8 Visual interface for system simulation model
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Motion Planning of Sampling Flexible Manipulator on Planet

LIANG Changchun, SUN Pengfei, WANG Yaobing, WEI Qingqing, JIANG Shuiqing

(Beijing Key Laboratory of Intelligent Space Robotic Systems Technology and Applications,

Beijing Institute of Spacecraft System Engineering, Beijing 100092, China)

Abstract: In order to adapt to a wide range of planetary surface sample acquisition and requirements of weight
optimization, manipulator usually consists of several slender arms and rotary joints. This makes the flexibility
compensation and vibration suppression become research focus in the manipulator control system. In this paper. a
smooth trajectory planning method with parabolic contour for sampling motion of manipulator is proposed. In the
motion process acceleration is made to be continuous to avoid joint torque mutation and debase the peak value
farthest. Firstly, the kinematic equations of manipulator based on D-H and dynamics model with flexible
deformation of joints and arms are established. Then, the variable acceleration-uniform motion-deceleration
trajectory is planned in Cartesian space, which acceleration is consistent and smooth. Finally, the typical tasks of
manipulator are simulated. Results indicate that this method is useful to make acceleration of joint motion
continuous. This control strategy can obviously improve dynamic tracking accuracy and position precision.

Key words: sampling on planet; flexible manipulator; motion optimization
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