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Abstract

Addressing the issues of manual reliance, low efficiency, and susceptibility to subjective judgment
in the pose recognition of Huashan Rock Art, this paper proposes a visual analysis system based on
YOLOvV8 object detection. The system utilizes CustomTKinter to build an interactive interface and
integrates functions such as model inference, result rendering, batch processing, data statistics, and
scene recognition. By introducing an adaptive label layout strategy, the system automatically ad-
justs label display areas based on bounding box positions, effectively preventing label overlap and
occlusion in areas with dense figures. It offers real-time adjustment of confidence thresholds, allow-
ing users to dynamically tune sensitivity according to image quality and detection requirements,
thereby achieving a flexible balance between the number of detections and accuracy. A scene recog-
nition rule system, constructed based on archaeological research findings, enables the detection of six
pose categories—ordinary frontal, leader frontal, shaman frontal, ordinary profile, profile holding a
drum, and clustered frontal—and automatically classifies scenes such as rituals, gatherings, and hunt-
ing, helping visitors quickly grasp the cultural significance of the rock art. The system achieves rapid
detection on standard hardware, features a smooth interactive interface, and ensures stable batch
processing workflows. By transforming a high-precision detection model into a desktop tool directly
operable by archaeologists, this system provides a practical technical solution for the digital preser-
vation of Huashan Rock Art.
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Figure 1. System main interface
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Figure 2. Module data flow diagram
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Figure 3. Single-image detection interface
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Figure 4. Visualization of detection results and scene recognition
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Figure 5. Batch processing confirmation screen
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Figure 7. Detection results for a scenario with co-existing multiple categories
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Figure 8. System operation results
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