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Motivation
l Challenge 1: Inaccurate panoramic absolute depth estimation.
l Challenge 2: Ego-pose deficiency limits temporal fusion.
l Challenge 3: Small objects lack radar points, hard to detect.

Contribution
○ We propose R4Det, a novel 4D radar-camera fusion framework for highly 
accurate, efficient, and robust 3D object detection.
○ A Panoramic Depth Fusion (PDF) module is proposed to learn high-fidelity, 
edge-sharp, and structurally continuous geometry.
○ A Deformable Gated Temporal Fusion (DGTF) module is designed to achieve 
stable temporal feature aggregation without requiring ego-pose.
○ An Instance-Guided Dynamic Refinement (IGDR) module is introduced to 
purify features and restore clarity for small, distant, or occluded objects.
○ R4Det achieves state-of-the-art performance on VoD and TJ4DRadSet datasets.
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Experimental Results
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