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Robot Welding Route Planning in Car-Body
Welding Process Based on Genetic Algorithm

ZHANG Chunwei , LIU Haijiang, JIANG Dongdong
(College of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract: A genetic algorithm combined with graph theory
was proposed for solving the problem of welding route
planning in car body-in-white manufacture. By regarding the
welding point and tool center point frame as spatial point to
establish relationship graph, transforming constraint factors
into directed relationship matrix and using minimum motion
distance of welding gun as object function, a traveling
salesperson problem model was established. Generation of legal
initial population and processing of selection, cross and
mutation genetic operators were based on directed relationship
matrix. MATLAB language was used to program. Taking the
welding route planning of the deck lid repair welding station
as example, planning result shows that welding route is
reasonable and this scheme has been implemented successfully

in engineering.
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Tab.1 Welding point information of deck lid repair
welding station

Wy EE X/mm Y/mm Z/mm
1 TCPF 3 500.000 0 1 200.000
2 Ic_14_1 2 987.502 —70.745 503.010
3 le_15_r 2 987.539 70.753 503.016
4 lc_17_1 3 019.880 12.504 675.279
5 Ic_18_r 2 810.766 - 506.334 819.798
6 lc_22_1 2 870.851 - 170.747 819. 868
7 lc_26_r 2 870.841 170.755 819. 874
8 Ic_30_r 2 810.748 506. 357 819.784
9 lc_34_1 2 640.606 —506.950 994.952
10 Ic_39_r 2 640. 606 506.943 994.944
11 Ic_41_1 2 542.064 —336.129 1 120.508
12 Ic_42_1 2 547.799 -298.113 1122.123
13 lc_43_r 2 542.057 336.139 1 120.506
14 lc_44_r 2 547.777 298.083 1122.104
15 lc_45_1 2 468. 820 —340.009 1 169.659
16 lc_46_r 2 468. 858 340. 000 1 169. 665
17 lc_47_1 2 478.258 - 476.573 1164.175
18 lc_48_r 2 478.249 476.581 1164.141
19 le_25_r 2 876.841 85.473 819. 166
20 le_27_r 2 863.479 255.909 820.621
21 le_21_1 2 863.499 —255.911 820. 622
22 Ic_16_1 3 019. 886 —12.500 675. 269
23 Ic_13_r 2 981.556 99.114 533.090
24 Ic_12_1 2 981.556 -99.115 533.089
25 le_50_1 2 554.234 —403.939 1114.038
26 Ic_53_1 2 585.534 —135.398 1 126.962
27 lc_56_r 2 585.533 135.380 1126.973
28 Ic_59 r 2 554.236 403.947 1 114.063
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Fig.5 Welding route planning results
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