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Manufacturing Feature Recognition Based on Graph and Subgraph

Isomorphism Algorithm

XIE Fei, GUO Yu, ZHANG Honglei » WANG Falin, HUANG Xiao
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics

&. Astronautics, Nanjing, 210016, China)

Abstract: Due to the problem that the traditional manufacturing feature could not be identified quickly,

an approach of manufacturing feature recognition is presented based on graph and subgraph isomorphism

algorithm. By extracting the geometric and topological information of 3D part model, the paper con-

structs a weighted attributed adjacency graph to describe it accurately. In order to establish the libraries

of manufacturing feature, the storage structure of the file data is defined. The system could recognize

and match common manufacturing feature combined with the subgraph isomorphism algorithm and rele-

vant decision rules. The secondary development is conducted under the platform of VS2010 and the rec-

ognition results are displayed finally with a windowing interface to verify the validity of the method.
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Fig. 1 Classification of manufacturing feature
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Fig. 2 Recognition process of manufacturing feature
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Fig. 3 Information extraction process of part
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Fig. 4 Angle diagram of adjacent surfaces
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Fig. 6 Example of file storage format

Her:(D%g # N”. 55 N ANE4H,N=0,1,2,3,
a6 fir R B AT LB 0 AN B 25 4 R —
B AFAE (Blind slot), 55 1 A~ ] 45 14 3R — i 38
FEEAE (Through slot) , 4k ¥k 26 4k, T

0 feature=DBlind slot

1 feature=Through slot
N=<2 feature=Cylinder (6)

3 feature=Cone
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Tab.1 Several common features
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(a) Diagram of graph isomorphism

(b) Diagram of subgraph isomorphism
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Fig. 7 Diagram of graph isomorphism
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Fig. 8 Running time comparison of several algorithms
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(a) The sample part
t#1 E01101
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Vil E03101
V22 E04201
V3l E05101
V42 E06201
V51 E07101
V62 E08101
V71 :
Vsl

(b) Data storage file of part
9 TR AR A URCE N A

Fig. 9 Sample part and relevant data contents
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