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Abstract

In this paper, we study a scheme to identify small animal intrusion by a combination of visible and
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thermal infrared cameras, which solves the common need for abnormal organism intrusion detec-
tion and expulsion in the daily maintenance process of substations, especially for small organisms
that are difficult to be accurately identified. The visible camera is used to identify multiple groups
of suspected small animal frames using CNN method. Those groups are then mapped to the ther-
mal infrared camera, and subjected to a temperature threshold detection task to determine
whether there is a real animal. If identified, an ultrasonic transmitter is automatically invoked via
the IoT port to carry out the repelling operation. The solution is of high stability, high security and
low false alarm rates of visual recognition of small organisms, making it suitable for application in
a variety of typical power operation and maintenance scenarios.
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Figure 1. Execution process of region merging algorithm
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Figure 2. Training images after oversampling enhancement
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Figure 3. CNN recognition results of small targets
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Figure 4. Secondary filtering of recognition results in ultra-red camera
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Figure 5. Small animal recognition and drive flowchart
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Figure 6. Hikvision thermal imaging dual-spectrum cloud platform
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Figure 7. Recognition results of test data from dual-spectrum perception system
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Table 1. Comparison of individual camera recognition and fusion recognition results
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