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Abstract A novel local invariant feature based image registration method for color image is proposed. In the
stage of feature point extraction, a new method named colored difference of features from accelerated
segment test (CDoFAST) is proposed. The color invariant value of the image is calculated, and FAST extreme
points in scale space are searched. The difference of Gaussian (DoG) value around the extreme points are
interpolated and fitted to determine the location and scale of the feature points. In the stage of feature vector
extraction, a new colored binary local invariant descriptor (CBLID) is proposed. Its sample pattern is similar to
the human visual overlap. By generating binary chain code using the statistics of orientation maps, the
descriptor is invariant to rotation, scaling, illumination changes and is robust to noise. The feature vectors are
matched by calculating their hamming distance and eliminating wrong matches by random sample consensus
(RANSAC). Then the transform matrix between the reference image and the registered image is calculated. The
experimental results indicate that the proposed method outperforms other classical methods such as scale
invariant feature transform (SIFT), speed up robust feature (SURF) and DAISY in registration accuracy and
cost time. The cost time of the proposed method in processing the experimental images are only 10% and 12%
of that cost in SIFT .
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Table 1 Calculated and actual transform parameters

Scalel, rotatel, (x1,y1) Scale2, rotate2, (x2,y2) Scale3, rotate3, (x3,y3)
Actual value 1.5,5,(15,15) 2.0, 10, (20,20) 2.5,15,(30,30)
Registered using
SIFT 1.4946, 5.0023, (14.9925,15.0368)  2.0064, 10.0053, (19.9835,20.0846) 2.5118, 15.0095, (29.8812.30.0925)

Registered using

SURF 1.5146,4.9811, (14.9959,15.0538)  2.0287, 10.0355, (19.9897,19.9109) 2.4584, 15.0729, (30.0358,30.1232)

Registered using

DAISY 1.4650, 5.0422, (15.1423,14.9732)  2.0634,9.9151, (20.2618,19.9271) 2.5985, 15.1267, (30.5347,29.8651)

Registered using
CBLID
Error using SIFT ~ 0.0054, 0.0023, (0.0075,0.0368) 0.0064, 0.0053, (0.0165,0.0846) 0.0118, 0.0095, (0.0288,0.0925)
Error using SURF ~ 0.0146, 0.0189, (0.0041,0.0538) 0.0287, 0.0355, (0.0103,0.0891) 0.0416, 0.0729, (0.0358,0.1232)
Error using DAISY  0.0350, 0.0422, (0.1423,0.0268) 0.0634, 0.0849, (0.2618,0.0729) 0.0985, 0.1267, (0.5347,0.1349)
Error using CBLID  0.0004, 0.0012, (0.0076,0.0289)  0.0008, 0.0025, (0.0097,0.0296)  0.0035, 0.0074, (0.0167,0.0542)
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Table 2 Statistic of matching correction ratio using different methods

1.5004, 4.9988, (15.0076,14.9711)  2.0008, 10.0025, (20.0097,20.0296) 2.4965, 14.9926, (29.9823,29.9458)

Number of feature points Matches Correct matches Percent of correct matches
SIFT 764 132 114 86.36%
SURF 1392 341 264 77.42%
DAISY 1392 421 345 81.95%
CBLID 867 187 165 88.24%

0109001-6



S I S

Bl 4 S 7] A 35 00 A
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Fig.6 Aerial images for testing cost time
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Table 3 Statistic of cost time for different algorithms (Unit: s)

Time of feature points ~ Time of feature vector

Time of matching Total time
detection extraction

Fig.4 1.078 2.086 4.008 7.172

SIFT
Fig.6 1.195 5.492 7.150 13.837
Fig.4 0.486 0.591 4.866 5.943

SURF
Fig.6 0.764 1.427 6.757 8.948
Fig.4 0.488 0.347 7.431 8.266

DAISY
Fig.6 0.779 1.029 9.526 11.334
Proposed Fig.4 0.014 0.395 0.327 0.736
method Fig.6 0.026 1.231 0.370 1.627
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