
Cost-Volume Filtering-Based Stereo Matching with Improved 
Matching Cost and Secondary Refinement 

Jianbo Jiao, Ronggang Wang, Wenmin Wang, Shengfu Dong, Zhenyu Wang, Wen Gao 

Motivation  
Although local method has achieved accuracy comparable to 
global method, outliers still exist in the final disparity map. 
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Focus of this work 
cost  computation 

cost aggregation 

disparity computation 

or optimization 

disparity refinement 
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using the most appropriate pixel 
to replace the center outlier pixel  MDC: Y.-C. Wang et al., TCSVT 2013 

 OccWeight: W. Wang and C. Zhang, SOPO 2012 

 RADAR-o: RADAR without initial refinement 

 Proposed: RADAR-aided pipeline  
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nonocc all disc nonocc all disc nonocc all disc nonocc all disc 

ADCensus 2 1.07 1.48 5.73 0.09 0.25 1.15 4.10 6.22 10.9 2.42 7.25 6.95 27 
Proposed 5 1.15 1.42 6.23 0.15 0.27 1.89 5.39 10.6 14.7 2.01 7.37 5.88 10 

HEBF 27 1.10 1.38 5.74 0.22 0.33 2.41 6.54 11.8 15.2 2.78 9.28 8.10 20 
CostFilterwCC 30 1.38 1.74 7.38 0.15 0.42 2.12 6.28 11.6 16.6 2.54 7.96 7.46 15 

DTAggr-P 32 1.75 2.10 7.09 0.24 0.45 2.59 5.70 11.5 13.9 2.49 7.82 7.30 29 
CostFilter 34 1.51 1.85 7.61 0.20 0.39 2.42 6.16 11.8 16.0 2.71 8.24 7.66 16 
P-LinearS 45 1.10 1.67 5.92 0.53 0.89 5.71 6.69 12.0 15.9 2.60 8.44 6.71 44 

RecursiveBF 58 1.85 2.51 7.45 0.35 0.88 3.01 6.28 12.1 14.3 2.80 8.91 7.79 30 

BlockMatching CostFilter 

DTAggr-P Proposed 

The most time-consuming parts are the cost aggregation 
(symmetric guided filter) and the refinement pipeline. However, 
both of them can be paralleled for acceleration. 
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 Combined matching cost 
 Secondary refinement scheme 

RADAR 
 Perform well on both Middlebury 

and Real-world dataset 
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