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Abstract

Virtual matching technology plays an important role in body quality control and production effi-
ciency improvement in the automotive assembly process. At present, the research on obtaining
the optimal matching order of different point clouds of multiple parts has not yet been carried out,
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and this paper proposes a chaotic genetic algorithm to optimize the matching order of point
clouds of automotive parts. Firstly, the PolyWorks secondary development realizes the automatic
measurement of the interference gap of the matching region, then sets the point cloud matching
criterion, establishes the virtual matching optimization objective function, and finally applies the
chaotic genetic algorithm to optimize the point cloud matching order. The results show that com-
pared with the traditional assembly model, the virtual matching optimization model proposed in
this paper reduces the assembly deviation by 35%, which improves the assembly quality and re-
duces the production cost.
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Figure 1. Chaos genetic algorithm workflow diagram
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Figure 2. “Rear floor” assembly CAD and point cloud assembly part drawing
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Figure 3. Point cloud map in four different states of “right rear stringer”

B3 “AERAR HMAERETHREE

JE AR FAF U 1 PR, S F R SRR M2 1 PolyWorks —UOT AR RS, I i
ZRPFEME ARSI WIRKER. 15 4 Proa sl B e El,  Hod i ZE (5 LR AHE
1 mm VEEZ A, R R 2 15 70 S5 AR SRS AN R 2 (03 20 s A Z2 (B /N 2 s o

Table 1. Car rear floor parts table
=1 RERMWIRETHE

B ] A AR
1 e Ja AR SR 85 14
2 15 J5 Hu A 2 55 14
3 S MR T A
4 S Hb R [ #
5 J& AR IR
6 T a3
7 HIEPGE
“6) HET S 4 10.000
fRE Wit 9.000
BHEPES 0791 X
8.000
7.000
[ , v 6.000
7 7| /Sl . | [Bvmmse ] 5000
:{;T- L\ = U Snl. o A e 373 X | 4.000
oy WEA 16 _ A e RS TR 3.000
R : ; Wit 2,000
HETER 1149 X I Lkl
BLLEES g ) n 0000
o A ; | ; - T 0.000
|EREISER 1251 X | A 2 Alea
-2.000
-3.000
-4.000
-5.000
-6.000
BHESER 0936 X g -7.000

Figure 4. Part point cloud data measurement point deviation diagram
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Table 2. Table of deviation values for part point cloud measurement points
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e 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 1-9 1-10
MP1 0.61 0.53 0.86 0.49 0.52 0.22 0.59 0.37 0.75 0.18
MP2 0.75 0.61 0.35 0.72 0.56 0.43 0.76 0.49 0.84 0.47
MP3 0.73 0.52 0.46 0.64 0.21 0.91 0.41 0.59 0.76 0.93
MP4 0.32 0.27 0.71 0.19 0.52 0.57 0.39 0.33 0.91 0.78
MP5 0.23 0.56 0.34 0.78 0.13 0.42 0.25 0.97 0.39 0.53
MP6 0.38 0.64 0.16 0.32 0.39 0.37 0.37 0.24 0.43 0.64
MP7 0.73 0.71 0.37 0.41 0.45 0.51 0.94 0.13 0.69 0.28
MP8 0.47 0.29 0.49 0.63 0.24 0.93 0.76 0.88 0.92 0.39
MP9 0.79 0.45 0.52 0.74 0.87 0.59 0.23 0.76 0.31 0.11
MP10 0.21 0.97 0.44 0.28 0.18 0.62 0.91 0.14 0.79 0.58
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Figure 5. Convergence characteristic plot
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Table 3. Comparison of experimental results of the three solution methods
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