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Fig.1 Diagram of Baseline Vector in Main Radar APC
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Fig.2 Diagram of Baseline Calibration Principle
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Tab.1 Results of Calibration Experiments with Evenly Distributed Control Points

RS/ A AL ARG /cm u/cm o/cm [61/cm e,/cm e,/cm
By —5.00 —4.48 7.95 0.52

20 By —5.00 —5.29 5.60 0.29 355.31 75.23
B, 5.00 5.46 6.99 0.46
By —5.00 —5.29 4.06 0.29

60 By —5.00 —5.10 3.34 0.10 354.89 75.40
B, 5.00 4.75 3.57 0.25
By —5.00 —4.77 2.81 0.23

100 By —5.00 —5.05 2.43 0.05 355.19 75.23
B, 5.00 5.20 2.47 0.20
By —5.00 —4.85 2.65 0.15

140 By —5.00 —4.88 2.13 0.12 355.33 75.21
B, 5.00 5.13 2.33 0.13
By —5.00 —5.05 2.25 0.05

180 By —5.00 —5.13 2.02 0.13 355.44 75.26
B, 5.00 4.95 1.98 0.05
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Tab.2 Results of Calibration Experiments with Control Points of Different Accuracy

5 1 5K BE /m LR ot RE R/ em u/cm o/cm [61/cm e,/cm e,/cm
By —5.00 —5.45 4.59 0.45

2.0 By —5.00 —5.65 22.38 0.65 357.35 76.22
B, 5.00 4.61 4.03 0.39
By —5.00 —5.36 4.14 0.36

1.0 By —5.00 —5.33 11.18 0.33 354.88 75.42
B, 5.00 4.69 3.64 0.31
By —5.00 —5.31 4.06 0.31

0.5 By —5.00 —5.16 5.58 0.16 354.88 75.40
B, 5.00 4.73 3.57 0.27
By —5.00 —5.27 4.08 0.27

0.1 By —5.00 —5.03 1.10 0.03 354.89 75.39
B, 5.00 4.76 3.59 0.24
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Fig.3 Diagrams of Control Points Sub-band Location
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Tab.3 Calibration Results for Sub-bands of Control Points at Different Positions/cm
TR L E FLEk Iy it RYLIRE z - o] €, €
By —5.00 —3.79 22.26 1.21
S o) o By —5.00 —4.74 3.57 0.26 356.19 75.37
By 5.00 6.06 19.58 1.06
By —5.00 —5.35 6.35 0.35
P 1) 58 8 1/3.2/3 kb By —5.00 —4.87 3.44 0.13 355.04 75.38
B, 5.00 4.69 5.58 0.31
By —5.00 —5.17 2.28 0.17
AT J7E B By —5.00 —4.87 3.44 0.13 355.12 75.30
B, 5.00 4.85 2.00 0.15
3 _Q_:E -LE Problems in Engineering, 2012(4) :346-360
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A New Method of Space-Borne Distributed InSAR Baseline Calibration
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Abstract: To solve the problem of high precision calibration of three-dimensional baseline of space-borne
distributed interferometric synthetic aperture radar (InSAR) , a new method of baseline calibration is pro-
posed. Firstly, this method combines the slave radar Doppler equation and the slave radar distance modifi-
cation equation to form the baseline calibration model. Based on the ground control points, the least
square iteration is used to solve the baseline three axial errors. Compared with the baseline calibration model
based on the slave radar distance modification equation, the baseline calibration model optimizes the coeffi-
cient matrix condition number of the normal equation, reduces the morbidity of the matrix, and improves
the calibration precision. Then, according to the baseline calibration, the baseline vector is actually used to
intersect by the ground control points, and the intersection angle can be increased to improve the accuracy
of the intersection. The control point layout strategy is given, that is, the control points are laid separately
at the near and far ends of the radar footprint at ground. Compared with the way of laying control point uni-
formly, we can significantly improve the calibration precision and robustness. Finally, the spaceborne dis-
tributed InNSAR simulation data was used to carry out the baseline calibration experiments based on different
control points number, different control points precision, and different control points layout. The experi-
ments show that the new method can achieve high-precision result of three-dimensional baseline calibra-
tion, namely, millimeter-scale in cross-track, along-track and radial baseline direction respectively, which
can provide a new way for the baseline calibration of spaceborne distributed InNSAR .

Key words: space-borne distributed interferometric synthetic aperture radar; interference baseline; base-

line calibration; least-square
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