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Abstract

The contactor is one of the most important components of the automatic control system, which is
responsible for switching the circuit on and off and plays the role of low-voltage trip protection.
Given the complexity of the control system, a contactor with wiring faults not only poses a risk of
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electrical accidents, but also makes maintenance more difficult. It is therefore particularly impor-
tant to check the correctness of the wiring when the contactors are manufactured. Conventional
surface defect detection is mainly based on manual inspection and physical damage detection, and
the inspection process is time-consuming, labor-intensive and requires a lot of manpower. In or-
der to solve the above problems, an SVM algorithm is used in this work to build an image recogni-
tion-based model for detecting defects in contactor wiring. By comparing the detection results
with those of traditional models such as KNN and decision tree, it is proved that the detection ef-
fect of the detection model in this paper achieves 100% accuracy. In order to meet the actual tech-
nical requirements, the developed fault detection model is used on the Raspberry Pi system in this
paper to achieve the miniaturization and convenience of technical applications.
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Figure 1. Category I-no defects-OK
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Figure 2. Category II-Defective-NG-Wiring not connected
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Figure 3. Category III-Defective-NG-Incorrect wiring sequence
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Figure 4. Samples processed with image enhancement
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Figure 5. Gaussian filter denoising effect
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Figure 6. Accuracy of SVM with different kernel functions and penalty coefficients
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Figure 7. Tuning SVM hyperparameters, training and testing results
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Table 1. Recognition results of each model on validation set
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Table 2. Specific recognition results for each model on the validation set
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Figure 8. Defect detection results
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Figure 9. Conventional Self-Encoder Network Diagram
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Table 3. Image anomaly state detection model test results
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Figure 10. Non-detectable object recognition results
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Figure 11. Hardware equipment used to deploy the system
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Figure 12. Controlling Raspberry Pi via VNC
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Table 4. Repeat test results
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