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Fig. 2 Overall flow chart of the retrieval algorithm
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Fig. 3 Schematic diagram of the extraction process of the minimum envelope operator
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Fig. 4 Schematic diagram of extracting coordinate plane symmetry operator
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Table 1 Multi-domain and multi-category casting model Top-3 retrieval model results
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Table 2 Top-3 retrieval model results of casting models in the rall transit field
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Table 3 Top-3 retrieval model results of casting models in the field of construction machinery
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Table 4 Top-3 retrieval model results of casting models in the field of fluid machinery
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Table 5 Comparison of retrieval accuracy of each model
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Multi-Feature and Multi-Domain Casting Model Retrieval Algorithm
Driven by Shape Feature and Domain Knowledge

SUN Xiao-long', ZHANG Dong-cheng?, WANG Yu®, JI Xiao—yuan', WANG Xian-fei’, WANG Lin®, LIU
Mu-kun*, LI Bao-hui?, ZHOU Jian—xin'

(1. State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and
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China; 3. Xi'an Space Engine Co., Ltd., Xi'an 710100, Shaanxi, China; 4. Huangshi Dongbei Casting Co., Ltd., Huangshi
435000, Hubei, China)

Abstract:

A multi-featured and multi-domain casting model retrieval method driven by shape features and domain
knowledge is proposed for casting typical application areas, due to poor direct retrieval of casting 3D models
by shape distribution and the resulting difficulty in reusing historical mature processes. The method is based
on 6 feature operators such as D2 operator and modulus operator to extract 3D model shape, hot spots and
other structural features and casting process knowledge features, establish multiple feature vectors to represent
3D models; calculate and compare the similarity of feature vectors, carry out the “multi-level elimination”
of the model, and retrieve the three-dimensional model with similar process design scheme. The similarity
retrieval experiments of the product 3D model libraries of foundry enterprises in the fields of aviation,
aerospace, rail transportation and engineering machinery were carried out, and the accuracy of Top-3 model
retrieval was 85.06% and 95.83% in the multi-domain and multi-category model test set and the single-
domain and multi-category model test set of fluid machinery respectively. The results show that, compared
with the traditional shape distribution operator, the method has strong capability for describing the 3D models
of castings and high retrieval performance, which provides technical support for the subsequent reuse of
casting history processes based on 3D model content retrieval.

Key words:
3D model retrieval; multi-feature extraction; D2 operator; casting process design
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