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Abstract A remote sensing image registration method based on binary function fitting is proposed to improve the
accuracy of searching for optical remote sensing image registration control points. Mutual information method based
on template is used to search homonymy points in possible areas, metric matrix is generated by two-dimensional
Gaussian function in the process of searching and the vertex position of the Gaussian function is set as the coordinate
values of homonymy points, which is different from using the maximum coordinate values of mutual information as
the coordinate values of homonymy points in the classical used region. The remote sensing image registration is
completed by registration control points. This proposed algorithm and traditional mutual information method are used
for a particular area of optical remote sensing image registration respectively. The experimental results show that
this proposed registration precision is higher than the ordinary method. the registration error is less than 0.1 and the
precision achieves sub-pixel level. In general, this method can satisfy the requirement of optical remote sensing
image registration basically and provide necessary data support for subsequent further fusion. change detection and
other applications.
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Fig. 1 Simple degradation model of universal image
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Fig. 3 Mutual information three-dimensional map of the two methods. (a) Mutual information algorithm;

(b) proposed algorithm
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Table 1 Accuracy comparison of registration control points based on different methods

Reference image control Input image control point Input image control point
point coordinates coordinates (classical method) coordinates (proposed method)
x y x y RMSE x y RMSE
1 50. 0000 170. 0000 54. 0000 173. 0000 0. 281 54. 3107 172.9874 0.0931
2 130. 0000 270. 0000 134. 0000 272.0000 0.314 133. 8259 271.9549 0.1014
3 290. 0000 130. 0000 289. 0000 132. 0000 0. 351 288.8742 132.1501 0. 0985
4 390. 0000 350. 0000 388. 0000 352. 0000 0. 381 388. 4316 352. 3037 0. 0501
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Table 2 Results comparison of different methods

Mutual information algorithm Improved mutual information algorithm
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
RMSE 0.31 0.32 0.31 0.09 0.09 0. 10
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