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Stereo localization method for air-borne SAR image
based on range equations

PAN Zhigang, WANG Chao, CAO Ge

(Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100190, China)

Abstract A method of stereo localization for airborne SAR image based on range equations is
proposed. This method uses three SAR images of the same imaging area to implement stereo
localization without control points. Firstly, the corresponding image points ( CIP) in the three
images are determined, and the platform parameters corresponding to the CIP such as instantaneous
geographic coordinates, altitude, and slant range are analyzed. The range equations for the CIP of
three images are established in the geocentric coordinate system. The geocentric coordinates of the
CIP are obtained by solving range equations, the geographic coordinates and altitude are obtained by
coordinate transformation, so as to realize the three-dimensional positioning. The system error factors
affecting the accuracy of stereo localization are simulated and analyzed. The positioning experiment
is carried out using the actual flight airborne SAR image. The results show that the proposed method
is effective.
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Fig.1 Airborne SAR imaging through three air lines
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Fig.2 Flow chart of stereo positioning
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Fig.3 Influence of position error of platform on positioning accuracy
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Fig. 4 Influence of altitude error of platform on positioning accuracy
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Fig.5 Influence of range delay error of radar on positioning accuracy
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Table 1 Stereo positioning results of the proposed method
s MEZ /() ML/ (°) Wi = A /m fEs/ () AR/ (°) fift A R/ m
1 112. 2 %% 956 30. 3 s 992 30 112. 2 =+ 950 30. 3 = 967 29.87
2 112. 2 s 859 30. 3 = 036 60 112. 2 = 904 30. 3 203 75.61
3 112. 2 #x 757 30. 3 =+ 193 40 112. 2 s 752 30. 3 #x 212 43.57
4 112. 2 = 285 30. 3 =+ 744 30 112. 2 =% 299 30. 3 =+ 794 42.47
5 112. 2 % 253 30. 3 s 420 48 112. 2 %% 268 30. 3 414 58. 30
6 112. 2 s 468 30. 3 #+ 615 28 112. 2 %% 462 30. 3 ## 635 37.75
7 112. 2 =% 966 30. 3 =+ 831 28 112. 2 = 002 30. 3 =+ 846 35.89
8 112. 2 #x 299 30. 3 #x 669 29 112. 2 #x 272 30. 3 =+ 704 45.15
9 112, 2 5 711 30. 3 = 330 30 112. 2 =% 728 30. 3 302 22.57
10 112. 2 = 068 30. 3 #x 712 30 112. 2 = 066 30. 3 =+ 719 39. 65
®2 RARDEBRMIEEMER
Table 2 Stereo positioning results of the R-D model
JFs M2/ () MR/ (°) W 5 /m fES/ () AL/ (°) i B3 B/ m
1 112. 2 #x 956 30. 3 s 992 30 112. 2 #% 959 30. 3 042 54.23
2 112. 2 #x 859 30. 3 =+ 036 60 112. 2 s 902 30. 3 == 188 69. 96
3 112. 2 =% 757 30. 3 =+ 193 40 112. 2 =% 755 30. 3 =+ 277 66.0
4 112. 2 s 285 30. 3 =x 744 30 112. 2 s 294 30. 3 =+ 817 49. 81
5 112. 2 %% 253 30. 3 420 48 112. 2 = 264 30. 3 #x 453 70. 83
6 112. 2 #x 468 30. 3 =+ 615 28 112. 2 = 444 30. 3 #x 613 29.21
7 112. 2 =% 966 30. 3 =+ 831 28 112. 2 =% 989 30. 3 =+ 773 11.39
8 112. 2 %% 299 30. 3 #x 669 29 112.2 %% 26 30. 3 #x 675 34.8
9 112,25 711 30. 3 = 330 30 112. 2 5% 728 30. 3 = 320 28.74
10 112. 2 =+ 068 30. 3 #x 712 30 112. 2 = 058 30. 3 =+ 662 21.05
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Table 3 Comparison of RMS value of positioning

Fig. 6 Comparison of positioning accuracy between two models
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