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Intelligent Vision-based Object Detection System for Explosive Ordnance

Disposal Vehicles
Zichan Bai, Xi Wei, Jingzhong Ge

School of Electronic and Control Engineering, North China Institute of Aerospace Engineering, Langfang 065000, China

Abstract:For complex environments, explosive ordnance disposal (EOD) vehicles must simultaneously accomplish two
tasks: detecting explosives and identifying suitable positions for the robotic arm. This paper integrates real-time detection
with 6D pose estimation into a vehicle-mounted vision system. The detection module is an improved version of
YOLOvSs —enhanced by incorporating coordinate attention before the SPPF layer and replacing the bounding box
regression loss from CloU to EloU, outputting results in both class and bounding box formats. Objects identified as
high-threat are cropped according to their bounding boxes and then processed by FoundationPose, which performs
6-degree-of-freedom pose estimation using features from known 3D models. The two modules are connected via a
priority-based asynchronous scheduler. On unexploded munition datasets, the detection module achieves precision of
85.3%, recall of 67.7%, and mAP of 77.0%, surpassing the original YOLOv5s by 0.7, 1.4, and 1.1 percentage points
respectively. These results meet the requirements for automatic robotic arm positioning, validating the feasibility and

efficiency of the proposed method.

Keywords:Explosive Ordnance Disposal Vehicle; Object Detection; YOLOvVS; 6D Pose Estimation; FoundationPose
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