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Abstract

At present, the engineering drawing is the main document to describe products and guide their
production. The direct recognition of design or manufacturing features from the engineering
drawing can make full use of the existed technical resources and improve the production efficien-
cy. However, engineering drawings contain a lot of semantic information, which is difficult to be
extracted and understood by computers. The Conditional random field model is a kind of learn-
ing-based classification technologies that can automatically integrate all kinds of features without
relying on formalizing heuristic rules. Based on conditional random field models, a feature recog-
nition method from engineering draws of shaft parts is proposed. By analyzing the feature shape
of shaft parts in the engineering drawing, the feature loops formed by contours of features and
their relationships are defined. A set of attribute features and relation features of the feature
loops are analyzed, by which the undirected graph of conditional random field models is con-
structed. By manual labeling for the engineering drawings and model training, the classification
prediction of the trained model and the actually needed features are gradually consistent, which
can realize the feature recognition of shaft parts from engineering drawings.
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Figure 1. 2D view of the axis
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Figure 2. Relations between contour rings: (a) adjacent relation;
(b) include relations; (c) (d) cut into relationship
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Figure 3. Structure of linear chain CRFs
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Figure 4. Construction of the CRFS model diagram structure: (a) the contour
ring identification of the axis; (b) undirected graph; (c¢) CRFS model diagram
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Table 1. Attribute feature set and relational feature set
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Table 2. The feature recognition results of the axis in Figure 4
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Table 3. The test results of partial instance recognition
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