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Remote sensing image registration algorithm based on
entropy constrained and KAZE feature extraction

BAO Wen-xing” , SANG Si-er, SHEN Xiang-fei

(School of Computer Science and Engineering » North Minzu University ,» Yinchuan 750021, China)

% Corresponding author , E-mail : bwx71 @163. com

Abstract: The KAZE algorithm typically extracts feature points of low accuracy and mismatches in re-
mote sensing images. Thus, this paper proposed a preprocessing algorithm to accelerate KAZE feature
extraction. The proposed algorithm preprocessed the remote sensing image based on entropy con-
strained and KAZE feature extraction. The method first used a non-overlapping sliding window to
traverse the remote sensing image and segmented the window area, and the entropy of the segmented
window area was sequentially calculated. According to the histogram formed by the obtained entropy,
an appropriate threshold was then selected to retain the local area of the image with high entropy for
the KAZE algorithm feature extraction. Finally, the RANSAC algorithm was used to remove mismat-
ches to optimize matching results. Experiments on the SPOT, GH-2 satellite data indicate that com-
pared with the KAZE algorithm alone, the accuracy of the KAZE algorithm coupled with the proposed
algorithm is improved by 0. 2%, 0. 3%, and the performance time of the algorithm is reduced by
70%, 53% ., respectively.
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Tab.1 Execution time of KAZE algorithm on Google im-
age after being preprocessed using the proposed

algorithm (s)

w/T 5 10 15 20 25 30 35

0.7 1.788 1.621 1.604 1.477 1.414 1.388 1.350
0.75 1.740 1.599 1.566 1.474 1.397 1.382 1.344
0.8 1.638 1.559 1.524 1.453 1.389 1.377 1.337
0.85 1.651 1.518 1.487 1.418 1.380 1.353 1.335
0.9 1.630 1.500 1.481 1.412 1.360 1.349 1.332

R2 EFFAXEEMNEGHTRLER KAZEHEES
52 %1 LiETH B E

Tab. 2 Execution time of KAZE algorithm on GF-2 im-

age after being preprocessed using the proposed

algorithm (s)

w/T 5 10 15 20 25 30 35

0.7 3.699 2.053 1.650 1.459 1.383 1.324 1.302
0.75 3.358 1.808 1.519 1.392 1.386 1.359 1.325
0.8 2.359 1.502 1.399 1.358 1.347 1.350 1.300
0.85 1.649 1.417 1.320 1.312 1.301 1.307 1.298
0.9 1.364 1.299 1.298 1.288 1.294 1.287 1.289
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Tab. 3 Experimental results of four algorithms under

different remote sensing image scenarios

VCRE 5 IEFf s CMR/ 384T

4 Sk Y
mgd R A A LI

SPOT SIFT+RANSAC 16 383 16 325 99.6 92,18
1% SURF-+RANSAC 1602 1632 98.1 1.41
KAZE-+RANSAC13 545 13 520 99.8 6.73
AL §131 8131 100 2.02

F4r  SIFTH+RANSAC 1071 987 92 6.12
[##% SURF+RANSAC 19 19 100 1.41
KAZE+RANSAC 2 974 2971 99.7 2.96
AR 62 62 100 1.38

Landsat SIFT+RANSAC 5 5 100 4.78
B4 SURF-+RANSAC 0 0 0 0
KAZE+RANSAC 0 0 0 0

AU 39 34 87.1 1.34

Ak SIFT+HRANSAC 5465 4986 91.2 20.51
#E SURF+RANSAC 0 0 0 0
KAZE+RANSAC 0 0 0 0

AL 1243 1146 92.1 1.55

(b) AR UL 45 R K]
(a) Matching result on the GF-2 (b) Matching result on the
image Google image

(c) Landsat SR I ACAS R
(c) Matching result on the
Landsat image image

(d) spot FRUCHLLE R
(d) Matching result on SPOT

B4 DGRECAS R
Fig.4 Matching result map
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