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A Stereo Matching Technique using Multi-directional Scan-line
Optimization and Reliability-based Hole-filling

Seung-Hae Baek' - Soon-Young Park™

ABSTRACT

Stereo matching techniques are categorized in two major schemes, local and global matching techniques. In global matching schemes,
several investigations are introduced, where cost accumulation is performed in multiple matching lines. In this paper, we introduce a new
multi-line stereo matching techniques which expands a conventional single-line matching scheme to multiple one. Matching cost is based
on simple normalized cross correlation. We expand the scan-line optimization technique to a multi-line scan-line optimization technique.
The proposed technique first generates a reliability image, which is iteratively updated based on the previous reliability measure. After
some number of iterations, the reliability image is completed by a hole-filling algorittm. The hole-filling algorithm introduces a disparity
score table which records the disparity score of the current pixel. The disparity of an empty pixel is determined by comparing the scores
of the neighboring pixels. The proposed technique is tested using the Middlebury and CMU stereo images. The error analysis shows that
the proposed matching technique yields better performance than using conventional global matching algorithm.

Keywords : Stereo Matching, Scan-line Optimization, Hole filling, Multi-directional
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22 AL A F5AH(local matching) s HHA
3H(global matching)22 WErh %7] 2Hde AYF 9+
dqAE FHATLE oFUAd. FEFFLE cdyEedd
(epipolar line)o] ¥ ches =UL AAZ sto AFA
o] HE FAA AAY 71Tl He FI HF A se
HE Fe ot ojnf dAste= A e 7|Fo we
A FEAgEE S TR0 dASE FL 37 A5y
2 vads JL 71302 3= AWy AFFS A4
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oz Hng ok FgHo] UF Ao HE(noise)ol] of
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Fdo] Aagtsate #AE ndA ¥l old H$d
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o g2/ F9 AARES #AE T Pl AGAY
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[16, [1]3+ z2#ZA(graph cut)ll]e] Uz, 7+3 HIo&
SGM (semi-global matching)[6-7, 5] 412 &4H(belief
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thojute] T2 WL 71EHT deHE H Aol
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of g ABE 7k 3 ojof 37| g 2 A4 Alzlol
A3, b2 E Wo| AlE3d= ©o] ok a2y o] Wy
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oo AR H# 3 d32]F(Scan-line optimization)[13]
S $8ste] gEwger AlY A7l F oFWEeA
A AUAE Z Aol disA FHATIE Bolch AE
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AN A3 e AFAE gy YPEo gL
HE Alole B2 g, ¥ HE AoldE ¥ ¥wHS
FolgtdA A F AT vpAge N FHE HHo
M @& ARE Fol 7heE Wyeld o tojyzg
a2 (dynamic programming, DP)[16]3} oj2] 7}A) wej A
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