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Hierarchical Visual-Motion Fusion

Exploring a homogeneous space to fuse the cross-modal complementary knowledge



Event can improve the dynamic range of RGB

Homogeneous Event-RGB Luminance
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Homogeneous Event-LiDAR Structure

Event benefits to compensating the structure of LiDAR



Homogeneous RGB-Event-LiDAR Correlation

Modality RGB Event LiDAR

t-axis Sparse Dense Sparse

x-axis Dense Sparse Sparse

y-axis Dense Sparse Sparse

z-axis × × √



Fusion Framework

Event-RGB Luminance Fusion

Event-LiDAR Structure Fusion

RGB-Event-LiDAR

Correlation Fusion



Comparison on Synthetic Event-KITTI



Comparison on Real DSEC





The Role of Event in Fusion

Event plays an RGB-LiDAR bridge, pulling their distributions together



Effectiveness of Homogeneous Space

Homogeneous space can physically facilitate the fusion process



How does Visual Structure Fusion Work? 



Ablation Study and Discussion

Fusion strategy EPE ACC

w/o any fusion 0.151 49.20%

w/ visual fusion 0.118 54.35%

w/ motion fusion 0.098 62.87%

w/ visual-motion fusion 0.084 70.34%

- Ablation study on visual-motion fusion.

Structure neighbor strategy EPE ACC

w/o any neighbor 0.095 64.70%

w/ grid-based neighbor 0.088 69.05%

w/ clustering-based neighbor 0.084 70.34%

𝐿𝑐𝑜𝑛𝑠𝑖𝑠 𝐿𝑝𝑠𝑒 𝐿𝑐𝑜𝑟𝑟
𝑘𝑙 EPE ACC

× × × 0.122 53.17%

√ × × 0.112 56.41%

× √ × 0.107 58.25%

× × √ 0.092 65.43%

√ √ √ 0.084 70.34%

- Choice of different structure 

neighbor strategies.

- Ablation study on fusion losses.
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