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1. Contributions
l Proposing a C-DMVR framework that introduces the sub-block-based collaborative mechanism to optimize the refinement for each sub-block. It includes 

collaborative distortion calculation (CDC) and collaborative searching strategy (CSS). 
l In CDC, the receptive field of the distortion function is enlarged with the collaboration of additional spatial neighbor information to assist the accurate decision 

of ΔMV. 
l In CSS, the coarse-to-fine candidate list derivation scheme is introduced to construct the optimized candidate list with the collaboration of neighbor sub-blocks. 
l C-DMVR achieves better R-D performance compared to the AV2 anchor under the random access (RA) configuration.

l DMVR assumes that the coding block is divided into sub-blocks, and the refinement is applied to each sub-block independently to search the optimal ΔMV 
within the fixed searching path. Although the assumption can effectively reduce complexity without extra signal and provide robustness for the searching 
results, the fixed searching rules limit the motion vector accuracy. 

l For the limitation of distortion calculation, only the fixed calculation range of block pairs is considered in distortion function for each sub-block, which leads to 
a limited receptive field. The limited receptive field may result in an inaccurate decision of ΔMV for different motion situations. 

l For the limitation of searching strategy, the motion situation varies from different sub-blocks, so the fixed searching path limits the motion vector accuracy and 
may result in inaccurate searching results.

2. Motivation and Analysis

Ⅱ. Collaborative Search Strategy (CSS)
l In the first stage, the candidate list is constructed with the symmetric property of ΔMV. For 

each sub-block, SADs of the ΔMVs in the candidate list are calculated and stored in the SAD 
array for subsequent use. 

l In the second stage, the current sub-block and its neighbor sub-block are combined and 
considered as a compound block. Four compound blocks and the corresponding cost lists can 
be derived from the SAD array generated in the first stage. For each compound block, the 
ΔMVs corresponding to the M minimum values in the cost list are selected to construct a 
pruned ΔMV list. Four pruned ΔMV lists can be obtained and concatenated to construct the 
CCL, which considers different qualities of the potential ΔMVs for the current sub-block with 
the collaboration of neighbor sub-blocks. 

Ⅰ. Collaborative Distortion Calculation (CDC)
l First, the range of spatial neighbor pixels is determined based on the distortion cost of the 

initial block pair (SAD0). We assume that the worse the bilateral matching, the more spatial 
neighbor information needs to be introduced.

l Second, the above distortion function is used to calculate the distortion cost of ΔMVs for each 
sub-block. 
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