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Contrast of Automatic Geometric Registration Algorithms
for GF — 1 Remote Sensing Image
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Abstract; The geometrical registration of remote sensing image is an important premise for the subsequent
processing of image. And it’s also an important security for the application, such as agricultural condition
monitoring. Different algorithms of automatic geometry registration lead to various registration effects. It’s
hard to meet the registration requirements of all images. Four testing types of plains, mountains, summer
and winter were selected based the features of terrain and time. The main three registration methods
were : cross correlation algorithm based on region gray, mutual information algorithm based on region gray
and SIFT algorithm based on features. SIFT feature is the partial feature of the image, which can keep
the invariance in rotating, scale-zooming and brightness changing. Then the automatic geometric
registration was made for four classes of GF — 1 remote sensing image using the above three algorithms.
Two kinds of experiments were conducted for GF — 1 remote sensing image under various conditions such
as different terrains and different imaging time. The comparison of different geometric registration
algorithms were made in the aspects of accuracy, efficiency and stability. The results show that the SIFT
algorithm is the most appropriate one. The visual edge effect is good and the root mean square error
reaches the magnitude of 10 >, which can satisfy the demand of precision. This method is simple and
efficient, and it can be applied into agricultural condition monitoring and other business efficiently.
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Tab.1 Experimental environment parameters
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Fig. 1  Application region in Guanzhong Plain
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Tab.2 Parameters of cross correlation
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Tab.3 Parameters of mutual information
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Tab.4 Contrast of three algorithms in different terrain experiments
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HA S 59 55 69 63 1.05
HiFRZ% 48 48 70 106 1.20
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Tab.5 Contrast of different transformation models in SIFT algorithm
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=Lt 102. 00 419 1.10x107* 89. 00 442 7.56 x107°
WA 50. 57 136 3.77x10°° 32.33 210 9.55x10°°
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Fig.4 Contrast of edge effect before and after automatic

registration in plain and mountain
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Fig.5 Application region of summer and winner
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Tab.6 Contrast of three algorithms in different time phases
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KB /s 5 1) w1 B ¥y k2 FEIN /s A ¥ ik 2
A 69 55 0.755 48 100 0. 665
AR B 55 45 3.26 68 114 0. 686
SIFT %3 51 185 3.90 x10~° 42 243 2.40 x10~°
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Tab.7 Contrast of different transformation models in SIFT algorithm
A 0 455 Y 2 s
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— W 2 31.31 185 1.92x107? 42.26 243 2.40 x10°°
W2 Ui 46.12 311 2.77 x10 73 43.80 261 1.89 %1077
B E2E 60. 00 529 3.92x10°° 60. 00 517 2.56 x 1073
AR 41.97 231 2.74 x10°° 32.33 210 2.02x107°
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Fig.6  Edge effect of automatic registration after using three

algorithms in summer region
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Fig.7 Edge effect of automatic registration after using

three algorithms in winter region
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