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ABSTRACT

In this paper, we propose the approach to stereo matching based on block-based method and using image
segmentation. Block based matching, local method, has been popularly and widely employed for stereo matching.
In practice, however, it sometimes does not provide sufficiently accurate matching results if textureless region or
occlusion is inherent in a scene of interest. This paper suggests the algorithm that provides higher matching
accuracy than the existed ones by segmenting the sub-region of an image to acquire boundary regions followed
by searching the matched region in the reference image. Searching process is carried out based on high
correlation and the lowest difference between matching areas. Middlebury dataset is used in the experiments and

the proposed approach outperforms the existed block-matching algorithm.
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Table 1. Characteristics of test images
Test Image Size Disparity Range

Cones 450x375 0-59

Teddy 450x375 0-59

Art 463x370 0-59

Books 463x370 0-59

Dolls 463x370 0-59

Laundry 447x370 0-59

Moebius 463x370 0-59

Reindeer 447x370 0-59

www.dbpia.co.kr



i
M
—

2
o
M

o
o
L
op

Of¢

2 ko] sejle 4%

E 2. W] AxEe| H AL Azt
Table 2. MSE of the disparity maps
Cones Teddy Art
Algorithm 3X3 99 3X3 99 3X3 9X9
left right left right left right left right left right left right
Block-based 11516 | 11259 | 11770 | 11000 | 7832 | 7442 | 8082 | 7573 | 10133 | 8812 | 10345 | 8921
Stereo Matching
Proposed 11259 | 10501 | 11571 | 10830 | 7748 | 7395 | 8077 | 7500 | 9945 | 8647 | 10232 | 8885
Improvement(%) | 220 | 673 | 1.69 | 155 | 1.07 | 063 | 001 | 096 | 1.89 | 190 | 110 | 0.40
Books Dolls Laundry
Algorithm 3X3 9x9 3X3 9x9 3X3 99
left right left right left right left right left right left right
Block-based 9617 | 9871 | 9641 | 9987 | 10314 | 10097 | 10359 | 10287 | 8546 | 7114 | 8645 | 7213
Stereo Matching
Proposed 9370 | 9622 | 9310 | 9667 | 10207 | 9977 | 10350 | 10179 | 8322 | 6957 | 8570 | 7146
Improvement(%) | 2.63 | 2.58 | 3.55 | 331 | 104 | 120 | 008 | 1.06 | 269 | 225 | 087 | 093
Moebius Reindeer
Algorithm 3X3 99 3X3 9x9
left right left right left right left right
Block-based 6611 | 7106 | 6775 | 7233 | 8702 | 10953 | 8612 | 12204
Stereo Matching
Proposed 6430 | 6984 | 6766 | 7232 | 8335 | 10451 | 8544 | 12116
Improvement(%) | 2.81 | 174 | 0.13 | 001 | 4.40 | 480 | 079 | 0.72
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Table 3. Execution speed comparison

Cones Teddy Art
Algorithm 3X3 9X9 3X3 9X9 3X3 9X9
left right left right left right left right left right left right
Block-based | 15 161 1597 | 10027 | 10854 | 1461 | 14.16 | 95.18 | 9459 | 1478 | 1453 | 97.05 | 96.70
Stereo Matching
Proposed 14.76 14.33 | 9598 | 95.46 14.78 14.53 | 96.57 | 96.30 15.41 1496 | 98.98 | 99.42
Books Dolls Laundry
Algorithm 3X3 9X9 3X3 9X9 3X3 9X9
left right left right left right left right left right left right
Block-based | 561 1 1550 | 103.63 | 102.09 | 15.02 | 1448 | 9672 | 9654 | 15.52 | 1541 | 10531 | 104.93
Stereo Matching
Proposed 15.42 15.39 | 103.61 | 101.50 | 15.06 14.66 | 97.20 | 97.11 14.18 14.04 | 92.77 | 92.41
Moebius Reindeer
Algorithm 3X3 9X9 3X3 9X9
left right left right left right left right
Block-based 11500 | 1460 | 10873 | 97.43 | 1453 | 14.13 | 9411 | 93.60
Stereo Matching
Proposed 1476 | 1446 | 96.62 | 96.34 | 14.33 | 14.28 | 94.41 | 95.61
4, B9%5 94950 A9 Al 93
Table 4. MSE of the discontinuous region
Cones Teddy Art
Algorithm 3X3 9X9 3X3 9X9 3X3 9X9
left right left right | left | right | left | right left right left right
Block-based Stereo
. 4376 4278 4472 | 4180 | 3289 | 3125 | 3394 | 3180 | 3749 3260 4138 | 3568
Matching
Proposed 4372 4276 4471 | 4172 | 3291 | 3122 | 3402 | 3182 | 3739 3248 4150 | 3577
Books Dolls Laundry
Algorithm 3X3 9X9 3X3 9X9 3X3 9X9
left right left right | left | right | left | right left right left right
Block-based Stereo
. 2692 2763 2699 | 2796 | 4084 | 3998 | 4102 | 4073 1880 1565 1901 1586
Matching
Proposed 2708 2779 2704 | 2812 | 4066 | 3993 | 4098 | 4059 | 1881 1567 1906 | 1593
Moebius Reindeer
Algorithm 3X3 9X9 3X3 9X9
left right left right | left | right | left | right
Block-based Stereo
. 1943 2089 1991 | 2126 | 2810 | 2724 | 2928 | 4149
Matching
PrOpOSCd 1987 2134 2022 | 2151 | 2798 | 2712 | 2922 | 4146
1408
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