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Development of Optimization Technology in Motion Path Planning
for Mobile Gantry Type Welding Robots
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Abstract:

Systematic handling of multi-robot motion has been improved in heavy industries. However, welding path
optimization is still one of remained subjects. Our research is focused on the path planning of mobile gantry-type
welding robot system. Task group assignment is processed with graph theory approach and genetic algorithm

searches the optimized solution successively. Over 15% reduction of total motion time is attained on a trial test.
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Fig.1 Mobile gantry welding robot system
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Fig.2 Robot actions in one welding operation
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Fig.3 Example of division of graph G:
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Fig.4 Example of determined regions of each gantry
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1: Upper robot
2 : Lower robot

Node number
Welding direction [ 3 [ | [ 1]
\ 1: Original direction
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Welding sequence [31 1 [

Node number
Fig.5 Chromosome representation

Task assignment
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Welding direction
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Parent 2 Child 2

Welding order
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Fig.6 Crossover operation
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Fig.7 Workpiece and welding lines used in case study

Table 1 Division of gantry working regions

Gantry Divided region | Number of Gantry
number number nodes position
1 16 5.8
1 2 22 8.8
3 7 9.9
4 16 18.8
2 5 22 21.8
6 7 229
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Fig.8 Searching process of solution
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