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Abstract Aiming at the problem of efficient retrieval of massive computer aided design(CAD) models in enterprise
product manufacturing process,this paper studied a retrieval algorithm based on the content feature of two-dimensional-
CAD models,and constructed a retrieval system prototype which can be used for DXF format CAD source file model
base. Firstly, through the analysis of the DXF file structure of the two-dimensional CAD model, the rule of the primitive
in the model is studied and the shape reconstruction is carried out. Secondly.according to the features of primitive,three
kinds of content feature extraction methods are proposed, which are based on statistical histogram, two-dimensional
shape distribution and Fourier transform. Finally,a multi-feature fusion framework based on unsupervised learning and
similarity calculation method are designed to extract the fusion feature descriptor of the model and realize the retrieval
of two-dimensional CAD model. Experiments show that the fusion features extracted in this paper contain more abun-
dant content features and are more effective than single features. The system can be directly used in product customiza-
tion, product design reuse and other aspects to help enterprises further improve the ability of intelligent manufacturing.
Keywords CAD model retrieval .DXF file, Multi-feature fusion, Unsupervised learning
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Fig. 6 Features based on two-dimensional shape distribution
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Fig. 8 Precision of feature based on two-dimensional shape

distribution in different dimensions
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Fig. 9 Precision of feature based on Fourier transform in different

dimensions

Features based on fourier transform
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Table 4 Average precision of features based on two-dimensional shape

distribution in different dimensions

FFAE 4 % 24 12 6
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Table 5 Average precision based on Fourier transform features

in different dimensions

B AE 4 12 6 3
FHEREE/Y 47.33 43.5 34,17
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Fig. 10 Feature of 60 dimensions based on encoded fusion
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Fig. 11 Feature of 30 dimensions encoded fusion
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Fig. 12 Feature of 15 dimensions based on encoded fusion
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Fig. 14 Results comparison of different coding lengths
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Fig. 15 Sample graph of retrieval results
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