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Region Correspondence for Color Scene Images
Taken from Different Viewpoints

CAIHUA WANGt and KEIICHI ABE#t

Image correspondence, that is, finding correspondences of various primitives between im-
ages of the same scene but taken from different viewpoints, is a basic task in many computer
vision applications. In contrast to the widely used edge-based approach, we propose here a
region-based matching approach for image correspondence. Our method consists of a match-
ing stage and a validating and correcting stage. In the first stage, local ternary relations
among regions, that is, three triangles composed of the centers of gravity of the region in
question and its three nearest neighbors, are used together with chromatic features of regions
to establish region correspondences. In the second stage, the optical flow generated by the
camera movement which can be estimated using all obtained correspondences is used to vali-
date individual correspondences, and the ones which do not obey the optical flow are detected
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as mistakes and then corrected using the estimated optical flow.
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Fig. 1 Ternary relations among regions.
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Fig. 2 Local relational structure of regions.
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3 AMH 7 —Wfg (BEESZ/RT): a) Ik (L), b) £ (T)
Fig.3 Input images (only bright values are shown): a) Toys(above), b) Fruits(below).

Ha Alyhz
) et
Fig.4 Results of segmentation and matching for input images in Fig.3 a) Toys(above),
b) Fruits(below). The same numbers show the matched regions(the multiple regions
which correspond to a same region are subscripted by an alphabet).

B OWEEDF LR~ v F ¥ F#ER: a) A (1), b) B’ (T).
SHEHT S NIRRT H B (B OHEDRE, o, b FOBRFTTET).
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Fig. 5 Locational shifts between corresponding regions
in Fig. 4 (a).
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e HXIBBDETN
Fig. 6 Model for camera moving.
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]1 H4(a) OEFILERN L EDOHEENT A~ 5 ORI
Table 1 Perturbations of estimated parameters by
discarding each correspondence in Fig. 4 (a).

i | N A5 | hht | NF A—-F
popns DEAL X DEAL,
1 0.0576 15, 0.0024
2 0.0133 154 0.3040
3 0.0134 16 0.0025
4 0.0015 18 0.0003
5 0.0382 19 0.0031
6 0.0069 20 0.0027
7 0.0002 21 0.0007
8 0.0049 22 0.0097
9 0.0130 23 0.0019
10 0.0009 24 0.0035
11, 1.7139 25 0.0066
11, 0.1016 26 0.0058
12 0.0026 27 0.0077
13 0.0001 28 0.0241
14 0.0053 Bt . T = 0.030

2 K4(b) DEMIEEIKOL EDHENT A— 5 DEAL
Table 2 Perturbations of estimated parameters by
discarding each correspondence in Fig. 4 (b).

Wi | g A—% | &Rk | N5 -5

G DEAL Foprs DEAL
1 0.9623 11 0.7809
2 0.1814 13 0.1524
3 0.3418 14 0.5030
4 0.4400 15 1.5119
5 0.4039 16 1.5668
6 0.6556 17 0.2185
7 0.4949 18 0.0243
8 0.2815
10 0.8989 HfE . T = 0.970
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Fig. 7 Corresponding segment on Epipolar line.

®3 4(a) DEMIBOWE ST A— &It T 2 EEH THEE
Table 3  Error of each correspondence in the image
planes under the estimated parameters.

S B *Hie R SIS R
1 0.0207 || 11, | 0.0030 20 0.0044
2 0.0028 | 11, | 0.0338 21 0.0199
3 0.0000 12 | 0.0156 22 0.0007
4 0.0000 13 0.0003 23 0.0162
5 0.0221 14 0.0006 24 0.0095
6 0.0122 || 15, | 0.0029 25 0.0133
7 0.0254 | 15, | 0.0804 26 0.0179
8 0.0003 16 | 0.0011 27 0.0132
9 0.0007 18 | 0.0092 28 0.0123
10 0.0016 19 0.0016 | B&fE : T=0.030
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Fig. 8 Optical flow estimated from the region
correspondences in Fig. 4 (a).

9 [M4(a) KBESRIHIE
Fig. 9 Corrected correspondences (for left image in
Fig.4(a)). A ‘O’ means that no corresponding re-
gion exists in the other image.
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