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Stereo matching — disparity map

« Stereo matching——find corresponding pixels in two images.
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Stereo rectification

« Uncalibrated
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Applications

input stereo image (left and right)
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Saliency analysis. Y. Niu. CVPR 2012. Scene analysis. S. Gupta. CVPR 2013.




Related Work

« Global methods
» Smoothness assumption
» Optimization problem

« Local methods
» Depend on local information
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Scharstein, D., Szeliski, R. A taxonomy and evaluation of dense two-frame stereo correspondence algorithms. 1JCV 2002.



Local methods

« Challenges

Middlebury dataset [1]
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Approximations

 Pixels inside a local region are likely to have similar depth.
« Adaptive weight (Yoon, 2006)

« Pixels with similar colors are likely to have similar depth.
« Segment support (Tombari, 2007)
 Pixels inside a segment are likely to have similar depth.
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Problem

« Insufficient support
« Fail to work in highly textured area

7.03% 82.52%

Different depth

Find some other cues...



Correlation cue

« Pixels with the same depth aggregate to a “dark region” at
the correct disparity slice.




Adaptive window methods

« Search for the surrounding area (sub windows) with
highest correlation on all disparity hypothesizes as the
support region.
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Try all 3x3 shifted windows
around the black pixel and
take the sub window with
minimum matching score.
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Edge aware aggregation



The proposed method

Correlation-weighted
support region

Combined color-weighted
support region
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Approach

« Matching cost of pixel (p,d)

C(p,d)% S 1E(p) - 15(p—-d) |
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 Correlation-based Aggregation (Bilateral filter):
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Approach

« Color-based Aggregation(Guided bilateral filter):
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« The WTA ( winner-take-all ) strategy to compute the final
disparity map:

d(p)=arg min C,(p,d)

0<d <dax



Approach

 Local supports of correlation-based and color-based
aggregation

Color image Ground truth local supports of local supports
correlation-based  of color-based
aggregation aggregation



Evaluation

« Dataset
> http://vision.middlebury.edu/stereo/data/
» Stereo photos taken in real world

« The benchmark
» The percent of bad pixels

« The state-of-the-art methods to compare
> Adaptive weight (Yoon, PAMI, 2006)
» Segment support (Tombari, PSIVT, 2007)
» Geosup (Hosni, ICIP, 2009)
> Cost filter (Rhemann, PAMI, 2011)
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accuracy

Table 2. Bad pixels in non-occluded regions

Algorithm Tsukuba|Venus| Teddy |Cones|Average
AdaptWeight 2.82 2.76 | 12.1 | 9.66 | 6.84
Segmmﬂ-ﬂuppm 2.05 1.47 | 10.8 | 5.08 | 4.85
GeoSup 3.16 | 2.74 | 11.6 | 5.11 | 5.65
CostFilter |5 3.23 | 453 | 13.7 | 156.3 | 9.19
Proposed 2.01 1.25 | 11.1 | 493 | 4.82

Table 3. Bad pixels in discontinuous regions

Algorithm Tsukuba|Venus| Teddy |Cones|Average
AdaptWeight 7.38 10.4 | 21.4 | 15.9 | 13.77
SegmentSupport 7.14 10.5 | 21.7 | 12.5 | 12.96
GeoSup 10.1 | 17.3 | 229 | 12.3 | 15.65
CostFilter |5 9.16 | 20.8 | 24.1 | 22.1 | 19.04
Proposed 7.07 | 586 | 21.2 | 11.4 | 11.38
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Conclusion and Future work

A complementary aggregation approach using correlation
and color cues

An adaptive weight approach for correlation-based
aggregation

Incorporate our approach with more robust matching cost
measurement for real applications

Supply a higher level description using the disparity map
for semantic analysis.

Object level description
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