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An Improved Belief Propagation Algorithm for Stereo Matching
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Abstract This paper proposes an improved belief propagation algorithm for stereo matching. Based on the assumption that
the disparity field is continuous, traditional methods regard the disparity field as a Markovian network that transmits two-way
information. But in the occluded area, disparity is not continuous. So we propose a new method. Firstly, we use the cross-
check technology based on the initial disparity to detect the occluded area. Secondly, we regard the disparity map as a mixed

network of Markovian field and Bayes filed. Then the occluded area does not transmit information to the non-occluded area

so as to reduce the computational cost of disparity matching. We use the standard test images to evaluate our algorithm. The
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result shows that the proposed method achieves a high accuracy and efficiency.
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Fig. 1  The improved disparity estimation algorithm
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Fig. 3  Experimental results of standard test images
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Tab.1 Comparison of algorithm error rate

E 1% tsukuba venus teddy cones
SCHR[2 ] B 3.78 2.58 28.7 25.0
SCHRL7 ) 2.04 0.20 11.1 8.96
A SO 1.39 0. 54 9.53 8. 89
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Tab.2 Comparison of algorithm complexity

K 1% tsukuba venus teddy cones
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Tab.3 Comparison of algorithm’s runtime
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[RE tsukuba venus teddy cones
SCHR[2 ]33 18.2 29.5 64.0 81.9
AR 10. 6 20. 1 41.2 53.0

B IE] H 3, AT DAAR Y AR SRR kA BRI [R] Sl A% e
ZATHEF AR LT 60%

M 3 31 562 Fsk 3 AT LI HY, 32 1 A ol ik
P24 1 B AR A 46 5005, B B i W 25 A5 11 RS
iz JROR,

4 % it

ST — R T S A PR DT I A bt A A
Bk, BERMETIHRMEMTHZ XA ER
0 A A ) G 5 X3, R B R 22 4k R Tl — A
IR ] R UL i 3 R 5 0, A AR R AE B UK
A SR A DL P30T A TR A I 4 b R AT PR IE R DT R 22
RS 4 DX 15 2R W 22 A B A A% 338 45 DL I AE 15 R IX

B, SRIRAE R AR, A SOk A I E A B i 22
A 11K BE s BROR .
% %% STk ( References)

1 Scharstein D, Szeliski R. A taxonomy and evaluation of dense two-
frame stereo correspondence algorithms[ J] . International Journal of
Computer Vision,2002,47(2) .7-42.

2 Weiss Y, Freeman W. On the optimality of solutions of the max-
product belief propagation algorithm in arbitrary graphs[J]. IEEE
Transactions Information Theory, 2001,2(1) :732-735.

3 Sun J,Li Y, Kang S B. Symmetric stereo matching for occlusion
handling[ A ]. In; Proceedings of IEEE Computer Society Conference
on Computer Vision and Pattern Recognition[ C], London, England,
2005,2:399-406.

4 Andreas Klaus, Mario Sormann, Konrad Karner. Segment-based stereo
matching using belief propagation and a self-adapting dissimilarity
measure[ A ] . In; Proceedings of IEEE International Conference on
Pattern Recognition[ C], Paris, France,2006,1.:15-18.

5 Microsoft Research of Disparity Matching Algorithm [ EB/OL].
http : //vision. middlebury. edu/stereo/,2007-12-17,/2009-07-26.

6 Yoon K J, Kweon I S. Adaptive support-weight approach for
correspondence search [ ] ] . IEEE Transactions on PAMI, 2006,
28(4) :650-656.

7 Taguchi Y, Wilburn B, Zitnick L. Stereo reconstruction with mixed
pixels using adaptive over-segmentation[ A ]. In: Proceedings of IEEE
Conference on Computer Vision and Pattern Recognition [ C ],

Anchorage, AK, USA, 2008,1:15-18.



