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Fig. 1 Laboratory rearing of termites
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Fig. 3 Comparison of recognition performance before and after YOLOv5 improvement
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Fig. 4  Architectural flowchart of the improved DeepSORT algorithm
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Fig. 7 Probability fields under different termite population densities
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Research on termite nest localization method based on behavioral probability field

MENG Ronghua' 2 YAN Wenjun',ZHOU Bin' 2 SHENG Guanqun2 ,KONG Hanhan®, TAN Yunzhi®
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Abstract: Soil-dwelling termites that excavate tunnels and construct nests within embankments represent one of the most
critical latent threats to hydraulic engineering. Consequently, accurate and efficient localization of termite nests is essen-
tial for effective prevention and control. This study, grounded in the biological behavioral patterns of termites, presents a
novel localization approach that integrates deep learning-based object detection with probabilistic field modeling. First,
an enhanced YOLOvVS architecture is developed to automatically identify termite castes, including soldiers, workers, and
nymphs. Second, an improved multi-object tracking framework based on DeepSORT is employed to generate counting
zones for each caste, quantify their populations, and determine aggregated dominant movement directions. Finally, lever-
aging the characteristic foraging distances and activity distributions of the three castes, a behavioral-habit-based probabi-
listic model is constructed. This model incorporates dynamic distance and direction weighting functions to generate a two-
dimensional probabilistic field centered on each bait-recognition point. The feasibility of the proposed method is vali-
dated through experimental comparisons between predicted and actual nest locations. Furthermore, by applying global
probability extension and likelihood fusion, the framework supports multi-point matrix-based cooperative localization.
Integrating computer vision, ecological behavior analysis, and probabilistic modeling, the method provides a low-cost,
high-efficiency alternative to traditional techniques, with scalability for large-scale data analysis and compatibility with
loT-based remote monitoring systems, thereby substantially enhancing the efficiency of termite nest localization.

Keywords: termite-nest localization; object detection; object tracking; behavioral modeling probability field; feasi-

bility experiment
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