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Robotic hierarchical motion planning in its representation space
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Abstract: In enormous and complicated robotic applications, the key issue in the field of robot motion planning is to
endow the robot with the ability of adapting to various tasks. Although traditional task-space and configuration-space-based
motion planning methods have been successfully applied to many practical applications, few of them can be used to handle
the situation when the planning algorithms fail to find a feasible path, especially with strict and complicated requirements.
In this paper, a representation-space-based hierarchical motion planning method is proposed. Taking the advantage in
increasing the number of dimensions of the representation space, the motion planning task can be modeled with much more
flexibility. On the other hand, through the interaction between the task level and motion level, the iteratively generated
trajectory will satisfy higher and richer task requirements. Performance of motion planning tasks on humanoid robots and

multi-robot systems prove the effectiveness of the proposed method.
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Fig. 2 The scenario of visually-guided task
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Fig. 3 The model of humanoid robot
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Fig. 4 The deviation angle between the body of a humanoid
robot and the path
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Table 2 Configuration parameters of humanoid robots
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Fig. 5 A simple scenario of the visually-guided task
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B AL A RGBT S % A A7 2 1 R S
HO, FEBEELO S AE T LR (2, y) LR
0 € [0, 2m)E BN RGORA HHEIR, W) 7T # 15
B = pRAE 2 )

Zy = (x,y,0) C R, )
2 4T 2 B AT T JE 18 BRI 45 O K,
BB AT, WIF2% RIS 4w A AL AR S (A &
A g o FRRIAE 55 (IR 3R, 935 ) b3 2 4iF 2 ] 7
0 T 4 AT PR B3 9 A B2 AR Sk 7 fR A AR
B, TS24 R0 422 AF 23 ) -

Zy = (,y,0,3) CRY, (8)

HH8 € [Bo, Bul-
4.2 BB B (Trajectory generation)

EF SRR AL FFEAEMATLAB 2013bH
BB e, BB HLE NERUh 424 R, £
PLEF N R G 9 BN B 2 B0 RSP R, Sy Ay
60m x 40 m, A EWE11F7R. ZHHEARSE
2 BAAABR 28 Y R RUAE TS BA R 22 T 1, AR B
£ F(4,23) 4, B s XA —F4r = 1IN ETE X
B, BT (45, 5)4b. i8I AR AR K H
Se M FIRRT* LN BEABATE RIS S AT K A%,
SRJE I — YESF IR AR AR AR AT B M LA A F)
BB

5 SMBARGHRGEE LR
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Fig. 11 Task scenario for the multi-robot system
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Fig. 12 The trajectory of the multi-robot system with

fixed formation
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Fig. 13 The trajectory of the multi-robot system with
flexible formation
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Fig. 14 The formation angle curve of the multi-robot system
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