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Fig. 1 The single close-chain configuration of dual-crane

lifting system
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Fig. 3 Sketch map of the location loop of crane
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Tab.1 Initial and target configurations of dual-crane lifting system for Case 1

i H (21+21) @1 /rad (29 422) @2 /rad (Zle s Ve » 2l ) ale/rad Bie/rad Yie
L B v 2 (0,—77 m) 0 (5 m,—27 m) 1.57 (10 m,10 m,—70 m) 1.57 0 1
A A 0,—77 m) 0 (5 m,—53 m) 1.57 (10 m,35 m,—70 m)  1.57 1.45 1
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Tab.2 Motion input set of two crane lifting system for Case 1

v /(mes™ D) Agr/rad  v2/(mes™!)  Age/rad  Azi/m Ayle/m Azie/m Aaye/rad ABie/rad Ve
0 0 0 0 0.1 0 0 0 1
0 0 —0.01 0 0 0.1 0 0 0.1 1
0 0 —0.10 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0.1 1
0 0 0 0 0 0 0 0 0 1

(e)
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Fig. 7 The screenshots of dual-crane lifting system simulation
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Tab. 3 Initial and target configurations of dual-crane lifting system for Case 2
i H (x1,21) ¢ /rad (29 422) @2 /rad (Zle s Vie » 2le) ale/rad Bie/rad Ve
U o % (—10 m,5 m) 1.57 (23 m,7 m) 1.57 (0 m,5 m,—10 m) 0 0 1
WAL 4 (10 m, —70 m) 1.57 43 m,— 72 m) 1.57 (20 m,5 m,—85 m) 0 0 1
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Tab.4 Motion input set of dual-crane lifting system for Case 2

v1/(mes 1) Agr/rad vy /(m s s™1)  Agy/rad Azie/m Ayie/m Az /m Aaye /rad AP /rad Yle
—0.1 0 —0.1 0 0.1 0 0 0 0 1
—0.1 0 —0.1 0 0 0 —0.1 0 0 1
0 0.1 0 0.1 0 0 0 0 0 1
0 —0.1 0 —0.1 0 0 0 0 0 1

(a) (b)

(c) (d)

B8 ZF2ANBERAGARKE
Fig. 8 The screenshots of dual-crane lifting system simulation for Case 2
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A motion-planning method for dual-crane lifting based on inverse-solving

WANG Xin*', Yl Huaijun', WU Di*, WANG Dian-long', SUN Ji-sheng'

(1. School of Mechanical Engineering, Dalian University of Technology. Dalian 116024, China;
2. School of Computer Science and Technology, Dalian University of Technology, Dalian 116024, China )

Abstract: It makes motion-planning more difficult that the cranes cooperate in dual-crane lifting.
Especially, the single close-chain problem between cranes and lifted equipment, non-holonomic
problem while the cranes are turning, both lead to low planning efficiency and un-optimal planning
motion sequences. For the problem of single close-chain and non-holonomic constraint in dual-crane
lifting system, a way based on inverse-solving.driven by lifted equipment and crane carriage is used.
The model of dual-crane lifting system is established in view of lifted equipment, and the configuration
variables are separated into two sets: active variables and passive variables. The improved motion-
planning RRT-Connect+ + algorithm directly acts on the active variables while the passive ones are
obtained by solving single close-chain equations. The feasibility and efficiency of the extended

planning are shown by two cases study.

Key words: motion-planning; dual-crane lifting; single close-chain constraint; non-holonomic

constraint; improved RRT-Connect+ + algorithm



