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Abstract

In response to traffic safety issues caused by medium and large animal migrations on highways in
some remote areas of China, a target detection and statistics system based on switchable infrared
imaging and deep learning is proposed and implemented. The system uses the Lichuang-Lushanpai
K230 development board as the core processing unit, equipped with an IR-CUT infrared imaging
camera for information acquisition. Leveraging the YOLOv8 deep learning algorithm, a real-time
object detection model is constructed to analyze and process the captured infrared images in real-
time. The recognition results are transmitted to an upper computer via a serial port, enabling real-
time display of wildlife activity around the road and recording in log files. In the model evaluation,
the Tibetan antelope achieved an AP (Average Precision) of 0.961, indicating excellent performance.
In contrast, the wild yak achieved an AP of 0.453, indicating relatively poorer performance. The
correct recognition rates for the wild yak were 95% and 54%, respectively. Experimental results
demonstrate the feasibility of the system for animal identification and statistics, showing good po-
tential for practical application.
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Figure 1. Overall system diagram
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Table 1. IR-CUT camera parameters
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Figure 2. IR-CUT camera
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Figure 3. Lichuang-Lushanpai K230 resource annotation diagram
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Figure 4. Model accuracy comparison
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Figure 7. Infrared recognition monitoring system
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Figure 8. Daytime image recognition results
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Figure 9. Nighttime image recognition results
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Figure 10. Daytime camera recognition results (A, B)
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Figure 11. Nighttime camera recognition results
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Figure 12. Physical system diagram
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Figure 13. Software for statistical analysis
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Figure 14. F1-confidence curve
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Figure 15. Precision-confidence curve
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Figure 16. Precision-recall curve
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Figure 17. Normalized confusion matrix
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Figure 18. Training process metrics
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