
To suppress noise and learn semantic alignment information,
we propose the VGRF module.
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In this paper, we propose a radar-camera
fused object detection method for small
object detection on the water surface. The
model first extracts features from both
modalities and then enhances the radar
features in two stages. The first stage is to fuse
multi-frame radar data, which is used to
enrich the radar features. The second stage is
to use attention to align the image semantic
information with the radar features to
generate more robust radar features. Finally,
the cross-transformer is used to deeply fuse
the two modalities in a global manner to
generate object features for detection.
Experimental results on a dataset of water
surface floaters show that RCFNet achieves
significant improvements in detection
performance compared to single-modality
detection methods and other fusion methods.
Ablation experiments verify the effectiveness
of the proposed modules.

EXPERIMENT

A multi-frame radar feature fusion 

module (MRF):

• Temporal-position encoding

• Frame-channel attention (FCA)

• Local spatial attention (LSA)

The overview of RCFNet framework.
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The structure of VGRF module.

Results on Flow dataset using our method and 
advanced radar-visual fusion methods.

Results of ablation experiments on 
Flow dataset.

The detection result of RCFNet. 

The structure of MRF module. 
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In this study, a radar-camera fused object detection method, RCFNet, is proposed for small object detection on the water surface.

VGRF module can suppress noise and learn semantic alignment information.

A radar-camera fused object 
detection method (RCFNet):

• RGB image and RD image 

feature  extraction

• Multi-frame radar features 

fusion module

• Image-guided radar feature by 

fusing semantic information

• Cross-transformer for radar 

and RD features fusion


