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A Multi-sensor Image Registration Algorithm Based on Structure Feature Edges
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Abstract
aperture radar (SAR) images and optical images containing man-made objects as examples, this paper proposes a multi-

Image registration is prerequisite to multi-sensor image processing, such as image fusion. Taking synthetic

sensor image registration algorithm based on structure feature edges. The common features for the same man-made objects
shown in the two kinds of images, i.e. structure feature edges, are extracted firstly, and virtual corners are constructed on
the basis of edge matching. The coarse registration based on feature consensus and the fine registration based on virtual
corners are used to realize the automatic coarse-to-fine registration between multi-sensor images. Experimental results

show that the proposed algorithm has a high registration accuracy.
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Fig.1 Overall flowchart of the proposed algorithm
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Fig.5 Matched virtual corners
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Extraction of control points based on edge

matching and virtual corner
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Table 1  Matching accuracies of control points and
overall RMSE

Z
o

Base, Base, Warp, Warp, Predict, Predict, RMSE

1 119 107 128 109  127.85 109.01 0.16
2 116 129 125 131 124.89 130.69 0.33
3 130 130 138 132 138.98 131.66 1.03
4 231 139 240 141  240.60 140.45 0.82
5 111 168 120 169 119.98 169.12  0.13
6 101 237 111 238 110.12 237.13 1.24
7 87 343 96 342 96.34  341.60 0.52
8 123 111 133 113 131.88 112,94 1.12
9 131 112 139 114  139.93 11392 0.93
10 29 156 37 157 37.46 157.37 0.58
11 235 187 246 187 244.76  187.75 1.44
12 121 170 131 171 130.04 171.09 0.96
13 128 171 137 171 137.08 172.07 1.07
14 369 318 380 317 379.94 316.73 0.28
15 119 257 128 256  128.28 256.82  0.87
16 124 262 133 262 133.32 261.75 0.41
17 119 237 128 238 128.22 237.11 091
18 124 239 133 239  133.26 239.08 0.27
19 318 287 328 286  328.54 286.22  0.59
20 118 348 128 346  127.54 346.50 0.68
overall 0.81
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Fig.7 Registration experiment 2 (RMSE = 0.95)
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