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Computation of Stereo Dense Disparity Maps Using Region Segmentation

Bum-Jong Lee - Jong-Seung Park™ - Chung-Kyue Kim"™"

ABSTRACT

Stereo vision is a fundamental method for measuring 3D structures by observing them from two cameras placed on different positions,
In order to reconstruct 3D structures, it is necessary to create a disparity map from a pair of stereo images. To create a disparity map
we compute the matching cost for each point correspondence and compute the disparity that minimizes the sum of the whole matching
costs. In this paper, we propose a method to estimate a dense disparity map using region segmentation. We segment each scanline using
region homogeneity properties. Using the segmented regions, we prohibit false matches in the stereo matching process. Disparities for
pixels that failed in matching are filled by interpolating neighborhood disparities. We applied the proposed method to various stereo images
of real environments. Experimental results showed that the proposed method is stable and potentially viable in practical applications.

Keywords : Dense Disparity Map, Stereo Vision, Hole-Filling
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o] Axtsn] AA AAyn dvig B zolE 7HA=A
g oot} o471 N HAdo & ou|dtH, j9¢ [’
= 47 Agn dA Aags v A&sA g
A%t(bad match)& 4 (8)%} o] AHuts™ FAHEsHA A
e HAE9 u&E Yo o97M e FAEE
Age HAL gEste AXNE Jgusy, & =EdAA
£ 1002 AAste] 4gsigich

1
Ro=E T en-re

=_1’Fl\fwz(x.y)q]d(x’y)_‘ﬂ(x’y)|}5) ®)

Z g 3 Aol <E I>~<E 40 Utk ¥
AZE 1Y 2HEHL ddozRy 29 ARUS A4
Y 2 RE ARES & Aolh. FHE NS
B AHe P (PM)o] 71ES] BYE FoAA 7MY weE
HHQl olF =9 HAe SSD W H FHAZo] AL
B3t et A A, RMS ol2] 2 FA &3 Aol o
2 el v o & 45 Ul AE #AF F

CE 1) Map2| AlXlY ¢y Zajoll e 85 24

SSD DP SO GC PM

RMS 2] [4.93591 | 4.88630 | 6.68418 | 6.30781 | 4.46202

Bad match | 0.05448 | 0.05575 | 0.07069 | 0.05635 | 0.04651

AZHZE) | 4.62500 | 4.32800 | 5.46900 | 829.593 | 4.51500

(E 2) Sawtoothe| AIRIY Y Zool| ME 45 4

SSD DP SO GC PM

RMS ol 2] |21.9158 | 21.5816 | 21.9316 | 21.8404 | 21.4713

Bad match | 0.09961 | 0.09721 | 0.09907 | 0.09927 | 0.09954

AlZHE) | 11.5780 | 12.2030 | 15.4690 | 2866.75 | 11.9220
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(I 3) Tsukuba®l AIXIY A ool M2 Mz 24

SSD DP SO GC PM
RMS ol 2] | 1.92046 | 1.97323 | 3.11331 | 2.92175 | 1.89033
Bad match | 0.11219 | 0.13135 | 0.13773 | 0.11733 | 0.11055
A ZHZE) | 8.03200 | 8.23500 | 10.0780 | 1253.40 | 7.87500

(E 4 Venuse| AIZIY MA Zojol| L2 M5 24

SSD DP SO GC PM
RMS o] | 1.67291 | 2.55647 | 3.46238 | 1.84527 | 1.72354
Bad match | 0.05237 | 0.11038 | 0.10605 | 0.03836 | 0.06312
AZHZ) | 11,7180 | 12.2970 | 15.2660 | 2565.53 | 11.9530

S - " s, - .‘I--- \
(38 17) Venuse| AlXtMol 7t24E & EAIB it

Atk SSD WA oA F8 AlZho] A WYPET o

ZojAle A¢x= 2ASAEY o= v A SSD % A Adse 948 #E 7 gle Fedde B4, e
Yol A8 AAYL AT + UAEF I=ESY V)& Bede Ao FAFFon, & =FdME 9%
88 3A AT BT S0l U=F FHOoE AU e Fx 3o AR WEd HABMY A

Alzro] o Eoiwt7] wEe|r}, ' o9ddez YA ¥3 d3 2o AAZ Jehgs
(2% 14~(2¥ 17 A€ Aagel 74# A (occlusion) AL A% £ 3.
S HAF AB2A, 9% GAg 7FoR QEF At (28 18)~(2" 21)& A" AaRgolA Zo ajF

(23 14) Mape| AIXIRoll 7124EE EAISH 2 (32 18) Mape| AMAIRYIA & o2 22t

(2 16) Tsukuba2l ARl 712{ElE EAISH E3 (28 20) Tsukuba2| AIXoIM &2 o2 &2t



PES JHT YASZHEY nste T W
29 ARYe RelF

EEL F 2L 428y 99 7 AL
53 =2 AAye AAsE 718 Aosd. 2HE
S F4ogRyY wen ohHE 2 AxPL P67
AsA zZk ekl dilA EAte o] &3l REd F
o Z 27 HE PYFE o AN FES 9
A & Fe A3 =YEGT 999 794 549
a2t Aol dygoe AEY AL Ao 2HE
Aol YAHEE Ao 334 F2E 2437 99
M Ao RE HAdd tally AxE AAbsof s
g ojde A HAS2RE LAHE ARPelA
Foll dsA A&sojol F Gdo AHF ALY L g3
ANy B AAge Tk w$A

Aty WHS g 2HHL Gl disA Hest
I, g2 29 AAY A4 PPE vusd 4y 2
HE& AFE Wgo] o2 WYPEd Hl& A H&L
Bo| Eolx dux FL AAE L F UtE AL B
AFACt At =Y AAY 7P FA4 AApr)uk A
s B4 Fde =dUd oA A T S84 AR
g F dd gF dF A2 7lHFd 12 dg 2%
A A Fhvgte] 290 BE 24 B2E EA7}
A ojof & Zolr}, 4o £F FAld A 7183
3 &Y gMan 1 ARE o HLF 5 g
d ALY g3y &4 A2gdE =Y ARy A7
Hol 4 4 AL Aot}

L
El
%
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