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Abstract

This paper presents an iterative relaxation method for stereo matching using matching
probability and compatibility coefficients between disparities. Stereo matching can be
considered as the labeling problem of assigning unique matches to feature points of image and
relaxation labeling is an iterative procedure which reduces local ambiguities and achieves
global consistency. The relation between disparities is determined from highly reliable matches
in initial matching and quantitatively expressed in terms of compatibility coefficient. The
matching results of neighbor pixels support center pixel through compatibility coefficients and
update its matching probability. The proposed adaptive method reduces the degradations on
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the discontinuities of disparity areas and obtains fast convergence.
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Table 1. The results for various random-
dot stereograms.

Barnard Proposed
Image Noise [ Disparity J
MSE ! SAE |lIter.| MSE | SAE |Iter.
30% RDS | 10% | 0.1.2,3 |0.0220{ 360 | 15 |0.0217| 352 LG
50% RDS i
(Rectangle-| 20% | 0.24.6 [0.2542 | 2096 19 [0.2191{1.751| 9
shape)
50% RDS | |
(Triangle- | 20% 0.1.2 | 0.0474 | 581 11 |0.0387| 4621 6
shape) ‘
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Table 2. Time comparison of each algo-
rithm required for one iteration
with maximum disparities.

Maximum disparity( D, )
Algorithm
3| 4 | 7
Barnard’s 8 sec l 10 sec L 15 sec
Proposed 11 sec J 15 sec L 33 sec

FTHE o] 2T ol 2de HY

(502)

BnuE
2. A
Aedadel W Akt daeiEe A4s 9§

256x256 =719 HelE 2HHL QA4S ARSsigich
T s ke AR Azeld Addr g
2]E2 A5 Al wolo] AA FEere] o
3 o] Zase ulay AR} Ho] ARE =&
spodct. &k cdade] Avlell s SAR wWeld ol
sk o] 2hE A9 2 dHoldy avdHske

AL B & odslch FlEe] dTEEEst ARk
elae Ak Aol Agste] Wk olsk Hely 4

3 AEg 2y 9ol vebigich 2® 9(a)+ Bar-
nard®] ¢ue2|&g 123 vRE =g AY HI}EA
ZAge] Algh R sich YRl el AA F
Foll Algk |3} gAle] doln} gHlE HES IHHE
o] FA] Edh= g & 4 siv) AR daelEs
4-3le] 53] WhE Ae|gt A A4l 2™ 9(b)eliM=
71&9] datelgEe] 7 3t diAte] FhaEe] v
A v AEY FeE 98 ¢ e =3 AE
9 & FRoHR ZEo] A Add dux=
F Fysta glem, Ao EF o Az o
2le} $50] 2o o7t wolx A FHR A ¥

2

T ek AHeA 13 wbE A2l e BF A%
7182 owelEEel 40%. AR daE2 60

KR
g

& 7hgelrt.

(a) (b)

a2 9. Ak 41y A A3
(a) Barnard®) #hg (b) #ekat whd
Fig. 9. Matching results of the Pentagon
stereogram:
(a) by Barnard’s method:
the proposed method.
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