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Circuit Board Assembly Fault Inversion Method Based on Graph
Convolutional Neural Network

DONG Xiaodong, ZHOU Jinzhu, LIN Qiangqiang, DU Zhiqiang, CAI Yunni
(State Key Laboratory of Electromechanical Integrated Manufacturing of High-Performance Electronic
Equipments, Xidian University, Xi’an 710071, China)

Abstract: This article proposes a circuit board assembly fault inversion method based on graph convolutional neural network
to address the problem of ineffective inversion of fault information to designers, which hinders the improvement of design and
manufacturing iteration efficiency. For the first time, the circuit structure of the circuit board is studied as non-Euclidean
structure data. The article presents a graph representation method for the circuit structure of the circuit board and a batch
dual-model graph convolution similarity algorithm to solve the circuit board assembly fault inversion problem. The algorithm’s
main process includes concatenating the target circuit board and the batch of circuit boards to be tested to form the training
set, validation set and test set. They are then fed into the first model, which uses graph convolutional neural network layers,
fully connected layers and a softmax layer to classify the graph nodes. The accuracy, recall rate and Fi score are used to
evaluate the first model. Subsequently, the complete data is fed into the second model, and the cosine similarity is used to
calculate the similarity scores between the fault device points of the target circuit board and the device points of the batch
of circuit boards to be tested. The quantified results are then recommended to circuit board designers to assist the design
process. Experiment results demonstrate that the method can propose effective inversion design suggestions for similar faults
of circuit boards.
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