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Abstract

Feature boundary edge recognition is the basis for subsequent applications of complex triangular
mesh models. It is difficult to identify feature edges that can meet actual requirements by using sin-
gle threshold and decision rules. In this paper, the geometric characteristics of the feature boundary
edge are analyzed. Based on the machine learning method, a learning-based method for identifying
feature boundary edges of triangular mesh model is proposed and implemented. In this method, the
feature boundary edge recognition is formalized as the classification problem of triangular edges. A
17-dimensional eigenvector to describe the geometric characteristics of feature boundary edges is
analyzed and constructed, which consists of a dihedral angle, curvatures and a shape diameter. The
eigenvector training data set is obtained by manual annotation, and is inputted into the general
BP-AdaBoost classifier to train it in order to make it have the capability to identify feature boundary
edges. The trained BP-AdaBoost classifier can identify the feature boundary edges correctly. It is
proved by examples that the identification result is in line with the expectation.
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Figure 1. Triangular mesh model and feature boundary line of gear parts
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Figure 2. Learning-Based feature boundary recognition scheme
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Figure 3. Feature edge geometric feature vector selection
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Figure 4. Manual marking window for training data
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Figure 5. BP-AdaBoost classifier model
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