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Abstract

Reliable thermal human detection is essential for small swarm reconnaissance robots operating in low-light and
degraded visual environments. We construct a 5,000-image thermal dataset using a FLIR Lepton 3.5 sensor and a
PureThermal2 module, and compare the human detection performance of YOLOvS models (n, s, m, 1, x) on a Jetson
Orin NX embedded platform. The results show that YOLOv8s and YOLOv8m provide the best trade-off for thermal
human detection on small robots, achieving higher detection accuracy than YOLOv8n while maintaining real-time
inference speed and acceptable resource usage. In contrast, YOLOvV8l and YOLOvSx offer limited accuracy gains at
the cost of significantly increased computational load and latency, making them less suitable for real-time
reconnaissance missions on resource-constrained platforms. Lightweight and medium YOLOv8 models best balance
accuracy, real-time performance, and resource usage for thermal small reconnaissance robots.
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Fig. 1. Dataset used (left) COCO dataset, (center) roboflowopen dataset, (right) captured directly with Lepton3.5 sensor
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