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A 3D visualization method for internal defects in GIS with multi-source data fusion
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Abstract; At present, existing methods such as ultra-high frequency detection and ultrasonic detection have the problem of difficult defect
localization. In order to achieve comprehensive monitoring and evaluation of the internal structure and working status of the equipment, a
three-dimensional model of gas insulated metal-enclose switchgear is constructed using finite element software to analyze internal defects,
combined with X-ray imaging signals and fiber optic sensor data for analysis. The results show that the root mean square error of the
improved method is 0. 001 1, the signal-to-noise ratio is 7. 943, the processed signal is smooth and retains local features, and the denoising
effect is significant. At the same time, the model and digital X-ray imaging clearly display the internal defects of the equipment, verifying
the effectiveness of visual inspection. This significantly improves the efficiency of equipment maintenance and provides solid technical
support for the detection of GIS equipment.
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Fig. 1 3D model of GIS equipment
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Fig.2 Schematic diagram of DR imaging process
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Fig. 3  Comparison of changes in vibration signal processing using different methods
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Tab.3 Variation of defect discharge with irradiation time
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Fig. 4 Comparison of different defect conditions and imaging effects
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Fig. 5 Comparison of time domain and spectral changes of bolt defects
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