47 5 ( ) Vol. 47 No. 5
2017 9 Journal of Jilin University (Engineering and Technology Edition) Sept. 2017

SURF

1.2 1 1.2
b M
(1. , 13003335 2. , 100049)
SURF , . ,
’ o ’ . He@f
sian , , Haar
RANSAC o SURF ;
5 ; ; SURF ;
. TP391 A :1671-5497(2017)05-1644-09

DOI: 10. 13229/j. cnki. jdxbgxb201705042

Improved SURF algorithm used in image mosaic
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(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033,
China; 2. University of Chinese Academy of Science, Beijing 100049, China)

Abstract: To overcome the redundant feature descpriptor, high computational complexity, low
matching precision when the angle of rotation or view spends greatly in image registration method
based on SURF algorithm, an improved SURF algorithm is proposed. First, the feature points are
extracted using Hessian matrix. Then, the feature descriptor for each keypoint in the circular
neighborhood is constructed using Haar wavelet response; meanwhile, the normalized gray values
difference and second-order gradient of this region are computed. Finally, RANSAC algorithm is
applied to eliminate false matches. This method not only performs faster than SURF algorithm, but
also fully employs the image gray information and details to acquire higher accuracy. Results indicate
that the proposed method has strong robustness and stability for blur, illumination difference, angle
rotation and viewpoint change. A well-edge mosaic image is obtained without obvious geometric misalignment
in the remote sensing image mosaicking process. This method is an effective image registration algorithm with

high-speed and precision, and it satisfies the need of registration in the remote sensing image mosaic.
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(3) RMSE (Root mean 1 , 2
square error) s, 3 ( )6
, . RMSE , 1
s , , Table 1 Run time s
ol RMSE
1 S } 5Ca) 5(b) 5(0) 5(d)
RMSE = \/MZ I iy = flai v I SIFT 484. 23 606. 98 1396.16  2262.43
(14) SURF 15. 62 19.58 43.63 63. 64
. M s (2 ayl) 13.09 15.43 33.29 44,12
s (xi,y0) 2
3 fCe) R Table 2 Matching pairs and correct matching rate
3.3 SIFT SURF
4 . 5(a) N./N 349/354 363/378 301/309
N N , 5(a) ~ 5(a)  CMR/% 98. 59 96. 03 97.41
(d) , 1000 X700,800 X 640, 5(b)  N./N 313/352  164/194  253/264
850 X 680, 800 X 640 , SIFT N 5(b)  CMR/% 97. 44 84.54 95. 83
SURF o 5(c) N./N 544/553 247/305 351/357
5(c)  CMR/% 98.37 80. 98 98.32
5(d) N./N 22/28 62/79 90/98
5(d)  CMR/% 78.57 78.48 91. 84
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Table 3 Root mean square error
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