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Fig. 1 Aviation wiring harness topology
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Fig. 2 Start diagram-result diagram of graph reconstruction of wiring harness topology drawing
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Table 4 Graph grammar analysis results Table 6 Sign-off efficiency
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Table 7 Sign-off accuracy
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4 62 2 0
5 80 0 0
6 89 4 0
7 116 3 0
8 137 5 0
9 169 4 0
10 203 7 0
11 217 6 0
12 262 12 0
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Fig. 9 Comparison of sign-off accuracy
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Fast sign-off method for wiring harness topology drawings
LEI Lu', WU Mingyu', GUO Zhibo', QIAO Xiaoli"*"

(1. School of Mechanical and Electrical Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. Chongqing Research Institute of Changchun University of Science and Technology, Chongqing 401135, China)

Abstract: To address the low efficiency, the high error rate, and inability to adapt to intelligent production when
wiring harness drawings are manually verified and signed off, this paper proposed a fast sign-off method for wiring
harness topology drawings based on graph grammar and predicate logic. The method mainly consisted of two parts:
graph reconstruction and graph parsing. In the process of graph reconstruction, to make the graph structure better
reflect drawing data, predicate logic was introduced to extract graph resources, and the topology drawing was
reconstructed into a standard graph. Graph parsing involved a graph grammar analyzer and a graph semantic analyzer.
In the graph grammar analyzer, a graph grammar reduction algorithm was used to identify and analyze the graph
structure, so as to judge whether there were structural errors in the drawing during the design process and to realize the
logic check of the drawing. The graph semantic analyzer applied the reduction judgment to reconstructed graph
information description and refers to the information uniqueness criterion for comparing the path information with the
wire table after parsing to complete the matching detection of the trajectory information. On this basis, 12 groups of
physical experiments were carried out. The experimental results show that this method can reduce the time required
for signing off the wiring harness drawings from 3 hours to 9 seconds, and there is no missing recognition
phenomenon in the process.

Keywords: wiring harness topology drawings; sign-off; graph grammar; predicate logic; reduction
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