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CLAIMS 

1. An apparatus for processing video data, comprising: 

at least one memory; and  

at least one processor coupled to the at least one memory, the at least one processor 

configured to:

obtain one or more reference pictures for a current picture; 

identify a first motion vector and a second motion vector for a merge mode 

candidate; 

determine a selected motion vector search strategy for the merge mode candidate 

from a plurality of motion vector search strategies, wherein the selected motion vector 

search strategy is associated with one or more constraints based on at least one of the first 

motion vector or the second motion vector, wherein the one or more constraints are 

associated with at least one of a first motion vector difference associated with the first 

motion vector or a second motion vector difference associated with the second motion 

vector, and wherein the one or more constraints include a zero value constraint for at least 

one of the first motion vector difference or the second motion vector difference; 

determine, using the selected motion vector search strategy, one or more refined 

motion vectors based on at least one of the first motion vector or the second motion vector 

and the one or more reference pictures wherein, to determine the one or more refined 

motion vectors and based on the zero value constraint, the at least one processor is further 

configured to maintain a first one of the first motion vector difference or the second motion 

vector difference as a fixed value and search relative to a second one of the first motion 

vector difference or the second motion vector difference; and 

process the merge mode candidate using the one or more refined motion vectors.   

2. The apparatus of claim 1, wherein the one or more constraints are determined for a block 

of the video data based on a syntax element signaled for the block.  

3.  The apparatus of claim 1, wherein the one or more refined motion vectors include a first 

refined motion vector or a second refined motion vector, and wherein the at least one processor is 

configured to: 
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determine the first motion vector difference as a difference between the first refined motion 

vector and the first motion vector; or 

determine the second motion vector difference as a difference between the second refined 

motion vector and the second motion vector. 

4. The apparatus of claim 1, wherein the selected motion vector search strategy is a bilateral 

matching (BM) motion vector search strategy. 

5.   The apparatus of claim 4, wherein the at least one processor is configured to determine the 

one or more refined motion vectors based on one or more constraints associated with the selected 

motion vector search strategy, and wherein, to determine the one or more refined motion vectors 

based on the one or more constraints, the at least one processor is configured to: 

determine a first refined motion vector by searching a first reference picture around the 

first motion vector based on the selected motion vector search strategy; and 

determine a second refined motion vector by searching a second reference picture around 

the second motion vector based on the selected motion vector search strategy; 

wherein the one or more constraints include a motion vector difference constraint. 

6.  The apparatus of claim 3, wherein, to determine the first refined motion vector and the 

second refined motion vector, the at least one processor is configured to: 

minimize a difference between a first reference block associated with the first refined 

motion vector and a second reference block associated with the second refined motion vector. 

7. The apparatus of claim 1, wherein the plurality of motion vector search strategies includes 

at least two of a multi-pass decoder side motion vector refinement strategy, a fractional sample 

refinement strategy, a bi-directional optical flow strategy, or a sub-block based bilateral matching 

motion vector refinement strategy. 

8.  The apparatus of claim 1, wherein the selected motion vector search strategy comprises a 

multi-pass decoder side motion vector refinement strategy. 
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9. The apparatus of claim 8, wherein the multi-pass decoder side motion vector refinement 

strategy includes at least one of one or more block based bilateral matching motion vector 

refinement passes or one or more sub-block based motion vector refinement passes. 

10. The apparatus of claim 9, wherein the at least one processor is configured to: 

perform the one or more block based bilateral matching motion vector refinement passes 

using a first constraint associated with at least one of a third motion vector difference or a fourth  

motion vector difference; and 

perform the one or more sub-block based motion vector refinement passes using a second 

constraint associated with at least one of the third motion vector difference or the fourth motion 

vector difference, wherein the first constraint is different than the second constraint. 

11. The apparatus of claim 9, wherein the one or more sub-block based motion vector 

refinement passes include at least one of a sub-block based bilateral matching motion vector 

refinement pass or a sub-block based bi-directional optical flow motion vector refinement pass.  

12. The apparatus of claim 1, wherein the apparatus is a wireless communication device. 

13. The apparatus of claim 1, wherein the at least one processor is configured to determine the 

one or more refined motion vectors for a block of the video data, and wherein the merge mode 

candidate includes a neighboring block of the block. 

14. A method for processing video data, comprising: 

obtaining one or more reference pictures for a current picture; 

identifying a first motion vector and a second motion vector for a merge mode candidate; 

determining a selected motion vector search strategy for the merge mode candidate from a 

plurality of motion vector search strategies, wherein the selected motion vector search strategy is 

associated with one or more constraints based on at least one of the first motion vector or the 

second motion vector, wherein the one or more constraints are associated with at least one of a 

first motion vector difference associated with the first motion vector or a second motion vector 

difference associated with the second motion vector, and wherein the one or more constraints 
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include a zero value constraint for at least one of the first motion vector difference or the second 

motion vector difference; 

determining, using the selected motion vector search strategy, one or more refined motion 

vectors based on at least one of the first motion vector or the second motion vector and the one or 

more reference pictures and by maintaining, based on the zero value constraint, a first one of the 

first motion vector difference or the second motion vector difference as a fixed value and searching 

relative to a second one of the first motion vector difference or the second motion vector difference; 

and 

processing the merge mode candidate using the one or more refined motion vectors.   

15.   The method of claim 14, wherein the one or more constraints are determined for a block of 

the video data based on a syntax element signaled for the block.  

16. The method of claim 14, wherein the one or more refined motion vectors include a first 

refined motion vector or a second refined motion vector, the method further comprising: 

determining the first motion vector difference as a difference between the first refined 

motion vector and the first motion vector; or 

determining the second motion vector difference as a difference between the second refined 

motion vector and the second motion vector. 

17.  The method of claim 14, wherein the selected motion vector search strategy is a bilateral 

matching (BM) motion vector search strategy, wherein the one or more refined motion vectors are 

determined based on one or more constraints associated with the selected motion vector search 

strategy, and wherein determining the one or more refined motion vectors based on the one or 

more constraints comprises: 

determining a first refined motion vector by searching a first reference picture around the 

first motion vector based on the selected motion vector search strategy; and 

determining a second refined motion vector by searching a second reference picture around 

the second motion vector based on the selected motion vector search strategy; 

wherein the one or more constraints include a motion vector difference constraint. 
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18.  The method of claim 17, wherein determining the first refined motion vector and the 

second refined motion vector comprises: 

minimizing a difference between a first reference block associated with the first refined 

motion vector and a second reference block associated with the second refined motion vector. 

19.  The method of claim 14, wherein the selected motion vector search strategy comprises a 

multi-pass decoder side motion vector refinement strategy, the multi-pass decoder side motion 

vector refinement strategy including at least one of one or more block based bilateral matching 

motion vector refinement passes or one or more sub-block based motion vector refinement passes. 

20. The method of claim 19, further comprising: 

performing the one or more block based bilateral matching motion vector refinement 

passes using a first constraint associated with at least one of a third motion vector difference or a 

fourth motion vector difference; and 

performing the one or more sub-block based motion vector refinement passes using a 

second constraint associated with at least one of the third motion vector difference or the fourth 

motion vector difference, wherein the first constraint is different than the second constraint. 


