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A Segment-based Two-step Stereo Correspondence Algorithm
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Abstract A segment-based twﬁ-slep stereo correspondence algorithm is proposed. In the first step, Dynamic Programming
and Left-Right Consistency are used to detect ground control points, and the original image is segmented into small areas,
where each of them is assumed as a single disparity, mean while the detected GCP are used to compute the disparity value
of the part of the image; In the second step, the left unmatched areas are coded as a single chromosome, and are oplimized

with genetic algorithm to' generate the dense stereo disparity map. The algorithm is tested on the standard image pairs, and

the experimental results show its good performance.
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Cip,d) = f(I(x,y) ,lx(x-d,y)) (1)

Huv, 8 TEURX H Ak, 0 SSD(sum of square
differences) ,SAD { sum of absolute differences), NCC
{ normalized cross correlation) Z % , X R HM F &
R Birchfield 2 AR i (9% £ ARG ik,
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)+ (o —ag)" 4 (b -by)
(2)
REERFEI LB B MW E=MEE DS
( disparity space image) (1B 1 FF7R) . '

AE(T 1) = (L, - L)
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Fig.1 Disparity space image
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Dygc(x,y) = {d| D (x,5) =Dy(x - dJ) dif  (3)

QY HBEL—-4#BAnEEE L8 —1T0E
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C(p.d°") € Aooe * C(p,d) , Vd % d°F (4)
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B2 Tsukuba #) GCP 1 B Hi8 ITRE 4
Fig.2 Ground control points and mismatch points of tsukuba
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p(i) = F..’..M (6)
Y (hist[i) +K)
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Fig.3 Dlustration of borders of disparity image
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Tab.1 Mismatch rate of first step of our algorithm

tsukuba venus teddy cones

w1 .41 0.19 1.40 1.44

T2LEIGHMBELEBNEEE 2 SH.Y
Bt 100 M A-E, T 30 fLBTA A2 R, F BT 48
BT DPEE" M 6C BEgk " DR K — BB F &
HISER, FE5Z0 k., BEEMERNEEERES
ARG EEENEL,§ 1 FEENTH
% 3% 4 Z1E G X F 24 0.86s, BB RN
FyoF a5 DP B3 GC B A B (B % 1L L3 25 A
FIWMUEL , N FIPELRENSFL AXE
BERMBEFRE NTF GCEERLNIE %,
WIRIA M GC BB, H GC +oce B 1" 402,
H; MulticamGC Bk Eax e 5,

%2 FEXNELER GC NiE DP NEHHITH B
Tab.2 Execute time of graph cuts, Dynamic Programming

and our algorithm Hfi.s
i tsukuba venus teddy cones
ES 4 %5 14.79 16.00 57.23 78.31

(1R 371.0 414, 5 6235 685.2

pd ARDE §-3 0.35 0.42 1.03 1.06
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Fig.4 Experiment results of our algorithm
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Tab.3 Comparison of our algorithm and some other algorithms

1sukuba venus zeddy cones
bt

nanoce all dise nonoce all dise nonoee all disc nonocc all disc
EXKE 1.54 1.83 7.9 2.26 2,65 1.8 9,69 160 20.8 7.06 153 153
R ER: 1.94 412 9,39 1.79 3.4 B.75 6.5  25.0 4.9 7.70 182 153
MulticamGC # 5:/'% 127 1.99  6.48 2,79 3,13 360 2.6 17.6  22.0 4.839 11.8 121
GC + occ!™! .19 201 624 1.64 2,19 6.75 1.2 17.4 198 5.3 124 130
b AEDE 53 412 504 12.0 10.1 n.o 210 4.0 21.6 206 ws 191 211

ReliabilityDP . k{14 1.3 339  7.2% 2.35 348 12.2 9.52 169 19.5 12,9 19.9 19,7
TR 1.59 2.8 9.69 L4 210 747 159 239 711 10,0 18.3 1.9

35D + MF W & 5.23 7.07 1.1 3.74 5.18 11.9 16.5 24.8 3.9 10.6 19.8 26.3
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