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Abstract In term of underwater the epipolar constraint no longer meet binocular image matching, and the scale-
invariant feature transform (SIFT) algorithm can only achieve sparse matching, the underwater stereo matching
algorithm based on color segmentation is proposed. The calibration parameters of binocular camera are obtained as
well as reference image and image to be matched. Corresponding curve expression of the feature points of reference
image on image to be matched is derived and the reference image is segmented by mean shift algorithm. The sum of
absolute differences algorithm is used to match two images after assigning different weights to the pixels within the
window based on the results of image segmentation and searching for the corresponding point in the curve, which
can improve the matching accuracy. Experimental results show that the proposed algorithm is superior to feature
matching SIFT algorithm, and the matching accuracy is improved. The area matching algorithm is successfully
applied to underwater image dense matching.

Key words machine vision; dense matching; curve constraint; color segmentation; underwater image; underwater
refraction
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Table 1 Camera parameters

Left camera Right camera
(fasfy) (983.5992, 981.5893) (974.1427, 969.4036)
(o sv0) (654.9866, 581.4098) (689.2882, 537.8656)
k. (—0.1634,0.3325,0.0014,0.0001,0) (—0.1393, 0.1945, 0.0016, 0.0001,0)
r (2.17, 2.03, 0.01) (—2.30, —2.14, 0.2
T (—231.19, 31.42, 532.73) (34.35, —6.89, 555.11)
n. (0.0562, —0.0859, 0.9704) (0.1747,0.0519,0.9603)
h /mm 121.094 109.068
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Table 2 Comparison of matching result

Algorithm Label Total number of matches Wrong number of matches Matching error rate
SIFT algorithm ) ) 124 21 16.9%
) First pair
Proposed algorithm 124 8 6.5%
SIFT algorithm ) 121 19 15.7%
Second pair
Proposed algorithm 121 9 7.4%
SIFT algorithm ) . 231 37 16%
] Third pair
Proposed algorithm 231 19 8.2%

Note: Matching error rate=(Wrong number of matches/Total number of matches) X100 %
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Table 3 Comparison of matching result

Label Algorithm Total number of matches Wrong number of matches Matching error rate
SAD-+epipolar constraint 121 23 19%
SAD-+ curve constraint 121 10 8.3%

Small area 1 . .
Color SegmentallonJr

, 121 8 6.6%
curve constraint
SAD-+epipolar constraint 121 41 33.9%
SAD- curve constraint 121 18 14.9%
Small area 2 . .
Colorsegmentation+
121 11 9.1%
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