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Abstract : MAI (multiple aperture SAR interferometry) method has been recently developed to
improve the measurement accuracy of along-track surface deformation. By means of split-beam SAR
processing, this novel technique produces forward- and backward-looking interferograms, which are
combined to generate an MAI interferogram. The along-track surface deformation can then be derived
from the MAI interferogram. The achieved accuracy of the along-track surface deformation is
approximately 8 cm for interferograms with a coherence of 0.6. It is commonly recognized that the
topographic phase on an MAI interferogram can be ignored, However, in this paper, we have generated
an MATI interferogram from an ALOS PALSAR interferometric pair spanning the 2010 Haiti
earthquake, and shown that the topographic phase distortion on the MAI interferogram can reach to
about 345 x 10 * rad/m. This distortion corresponds to an along-track surface deformation of about 98
cm. We have proposed an efficient method to remove the topographic phase distortion. After
correcting the distortion, the topographic phase distortion on the MAI interferogram is reduced to about
7.82x10 ® rad/m. This means that the proposed method can effectively remove the topographic
distortion on the MAI interferogram to improve along-track surface deformation measurement.
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Fig. 1. (a) Full aperture SAR geometry and (b) multiple aperture SAR geometry in which forward- and backward-locking SLC images
are produced. The L is full aperture swath, Lr-and L, are respectively forward- and backward-looking sub-aperture swath, Zis
antenna angular beam width, vis slant range distance, grand p, are respectively forward- and backward-looking slant range
distances, rand y; are the squint angles of forward- and backward-looking images, respectively.
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Fig. 2. Variation of standard deviation of along-track
deformation with respect to decorrelation. Values of I =
890cm, Ny =10, 20 and 40 are used fo calculate the
standard deviation, where / is effective antenna length,
Ny asar s the number of looks. ’
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Table 1. Characteristics of MAI pair used in this study

- - > .
. AcquisitionDate BeamMode | focs | foce' | focy' | Abs’ |
o M) | B | H) | H)
09/03/2009 FBS? _
25/01/2010 EBS 334 | 707 | 4747 | 7948

D focs foce and fpcy, denote the forward, average, and backward Doppler Centroids, and Afps is the sub-aperture processing

bandwidth.

2) B is the perpendicular baseline of the forward-looking interferogram, and AB ; is the perpendicular baseline difference estimated

by the second order polynomial model proposed in this study.
3) SNR is the mean signal to noise ratio calculated by 32 looks.
4) FBS is the fine beam single polarization.

Fig. 3. (a) InSAR interferogram and (b) MAI interferogram without flat-Earth and topographic corrections.
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Fig. 4. Variation of MAI phases in the MAI interferogram (Fig.5
{b)) without flat-Earth and topographic corrections with
respect to topographic height.

Fig. 5. (a) flat-Earth phase based on equation
this paper
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(rad)
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Fig. 6. (a) MAl interferogram corrected by the proposed method and (b) the along-track deformation measured from the MAI

interferogram.

MAI Phase (rad.)

0 560 10.00 15'00 2000
Topographic Height (im)

Fig. 7. Variation of MAI phases in the corrected MAI
interferogram of Fig.6 (a) with respect to topographic
height.
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