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Abstract.; To realize 3D CAD model reuse requirement of multi-granularity, precise and intelligent in
design field more efficiently, a method of typical structure mining in 3D CAD model and similarity
evaluation based on simulated annealing algorithm was proposed. Firstly, attribute adjacent graph of CAD
model was established through extracting topological and geometrical information from the 3D CAD model
represented by B — rep, which can record face and edge detailed structures of 3D CAD model and its
organization and association. Then, according to its description carrier, association graph and association
graph matrix were established with the mapping relation of vertex and edge in attribute adjacency graph
between typical structure and CAD model, and a mechanism of similarity estimation was proposed at the
same time. At last, typical structure mining in 3D CAD model was accomplished based on simulated
annealing algorithm through excavating maximal clique in association graph, while similarity estimation
between typical structure and return model was accomplished. Using general model base, agricultural
machine and equipment model base, algorithms testing and validating were completed compared with ant
colony algorithm and genetic algorithm. Experimental results showed that the proposed method can realize
typical structure mining in 3D CAD model and similarity estimation, which can effectively support design
reuse of feature or local structure in 3D CAD models design domain.
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Fig. 1  Graph of direction of surface in CAD model
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Tab.2 Pseudo code of simulated annealing algorithm

F LR & 5925 : Simulated — Annealing( G, S)
B SURIZEH 5 CAD BRI SR BB G, KN A n
i OIS, RN kL k=3

1. T=1000

2. T,4=0.1

3. r=0.99

4. Siiiar =Swap (G, k)

5. Suisiar = Fit CSiiiar)

6. Sremainder = C = Sinisial

7. while T>T, ,&& f >0
8. count =0

9. d, =Cald(S, ;)
10. while count < 8n
11. d, =Cald(S},,;..)
12. ifd,=d,

13. S e =Swap( G, k)
14. break

15. count + +

16. end while

17. Soew = Fit(S,.,,)

18. D = finisiat =fuew

19. if D<0

20. S=S,.

21. S =S e

22. else

23. p=Exp( -d/T)
24. ran = Random (0 ,1)
25. if p>ran

26. S=38,..

27. S=foew

28. T=rT

29. end while

30. return S
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Tab.3 Process of simulated annealing algorithm

AT UL TR i I A
1 0 5 7 9 990. 000 0 10
2 5 7 9 2 980. 100 0 10
3 5 7 2 8 970.299 0 8
4 5 7 8 6 960. 596 0 12
5 5 7 8 2 950.990 0 8
6 7 8 2 9 941.4800 10
7 7 8 2 3 932.065 0 8
8 8 2 3 0 922.7450 10
9 8 3 0 7 913.5170 10
10 8 0 7 5 904.3820 10
295 7 9 0 6 51.5683 8
296 7 0 6 3 51.0526 6
297 7 6 3 2 50.5420 8
298 7 6 3 0 50.036 6 6
299 7 6 0 9 49.5363 8
300 6 0 9 3 49.0409 4
301 6 9 3 8 48.5505 6
302 6 9 8 7 48.065 0 10
303 6 9 8 2 47.5843 8
304 6 9 8 5 47.108 5 10
305 6 8 5 4 46.637 4 10
306 6 8 4 0 46.1710 8
307 6 8 0 7 45.709 3 10
308 6 8 0 7 45.2522 10
309 6 7 5 9 44.799 7 10
310 6 7 9 1 44.35117
311 6 9 1 3 43.908 2
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Tab.4 Retrieval results of typical structure based on

simulated annealing algorithm
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Tab.5 Comparison of disk typical structure mining ability based on three algorithms
P il

0.7143

0.8571

F6 HEMEARLAHIZENEEERELER
Tab.6 Comparison of steering cylinder case typical structure mining ability based on three algorithms

I8 SRS

0.8695

0.9545 0.9545 0.8695 0.8695 0.7826

®T FBNHARESHISENOEEEERLER

Comparison of brake mechanism case typical structure mining ability based on three algorithms

A

0.6471

0.8235 0.6471 0.6471
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