
Multi-frame Depth in Dynamic Areas

Problem Statement: Multi-frame depth estimation encounters 

severe corruption in dynamic areas, due to the violation of 

multi-view consistency. 

Existing Methods: Segment the dynamic areas, supplement 

the dynamic multi-frame cue with the monocular depth cue. 

Limitations:

• Dynamic area segmentation is challenging, with 

additional computation overhead;

• The single dependency of monocular cues limits the 

dynamic depth performance.
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Mutual Benefits of Two Depth Cues

We aim to propagate the multi-frame static (yellow box) depth 

to the monocular cues and let monocular cues in dynamic 

areas (red box) enhance the multi-frame representations, 

yielding the final dynamic depth excelling each depth cue.

Enhancing Multi-frame & Monocular Cues with Cross-cue Fusion

Volume Fusion with Cross-cue Attention: We let each depth cue benefit the other by 

volume fusion with the Cross-cue Fusion (CCF) module, yielding a mask-free approach.

Cross-cue Attention: We generate query, key features from one depth cue to compute 

its relative intra-relations, then use it to enhance the value feature from the other depth 

cue. Take the multi-frame feature enhancing process as an example:
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Monocular features
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Enhanced multi-frame features
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Experiments

KITTI: Evaluation of overall & dynamic depth errors.

From left to right: depth map, error map, and reconstructed point cloud.
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Dynamic error reduction over monocular branch:

Our method achieves significant dynamic error 

reduction over the monocular depth branch.

Find the code 

and models here!


