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Studies on the DEM Geocoding from InSAR
GUO Chun-sheng'? ZHU Zhao-da' ZHU Dai-yin'
(1. Nanjing University of Aeronautics and Astronautics Nanjing 210016)
(2. Hangzhou Institute of Electronics Engineering Hangzhou 310037)

[Abstract] In interferometric synthetic aperture radar, after 2-dimenision phase unwrapping processing, the con-

version from phase to height and the DEM geocoding are essential. An new description model is proposed to illustrate the
principle of the interferometric synthetic aperture radar. Through this model, interferometric phase difference is divides
into three proportions, which have the distinct physical meanings. According to these analyses, the processes of geocod-

ing of digital elevation model are discussed. This method is proved by the processing result of emulated data.

[Key words] interferometry synthetic aperture radar,digital elevation model,re-sampling
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InSAR Interferogram Filtering Based on PD Operator

Guo Chunsheng, Zhu Zhaoda, Zhu Daiyin

College of Information Science and Technology,
Nanjing University of Aeronautics & Astronautics, Nanjing, 210016,China

Abstract : InSAR interferogram filtering is discussed and a new filtering algorithm is presented based on
the PD operator. The algorithm firstly divides the interferogram into the blocks. Assuming that the
phases of-each block are in accbrdance with multinomial model, the approximate interferogram is recon-
stituted after separately estimating the model coefficients of each block through PD operator. Secondly
based on the approximate interferogram, the primitive interferogram is demodulated to decrease the den-
sity of interferometric fringe. So the low pass filter can be used to process the interferogram. Finally the
filtered interferogram is multiplied with the approximate interferogram to resume its interferometric
fringe. To weaking the mosaic effect on the interferometric phase image produced by the blocking pro-
cess, the algorithm deals with two group of partly overlapped block data. And two filtered interfer-
ometric phasc images are weighted to effectively improve the phase continuity of the adjacent data block.
Experimental result of the interferograms generated by X_SAR repeat-pass data demonstrates the effec-
tiveness of the algorithm, especially its outstanding ability to resume fringe in the low SNR areas of in-

terferogram.

Key words: InSAR; filtering; interferogram; phase unwrapping; phase difference operator
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Abstract: In this paper, a new method of phase errors estimation based on higher-order statistics is proposed for
SAR imagery autofocus. The method, which starts right in with complex phase-degraded SAR imagery, isolates the
dominant point target in the image domain via circular shifting and windowing, and then estimates phase errors in
the range-compressed phase-history domain by a higher-order cumulant. The algorithm makes good use of the prop-
erty that the higher-order cumulant can suppress noise with Gaussian distribution, while avoiding derivative compu-
tation which can be sensitive to additive noise and disturbance. So the phase errors estimation will be more robust.
Simulation and processing results of real data show the feasibility of the proposed method.

Key words: Synthetic Aperture Radar (SAR); autofocus; higher-order statistics; phase errors; Phase Gradient
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A Novel Autofocus Algorithm Based on Minimum Entropy Criteria for SAR Images

- WU Xin-wei, ZHU Zhao-da
( College of Information Science and Technology, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: A novel autofocus algorithm for synthetic aperture radar (SAR) images is presented in this paper. Based on blind de-
convolution using minimum entropy criteria, the method, which starts right with complex phase-degraded SAR images. carries out
phase errors correction via multidimensional search. Compared with the PGA autofocus algorithm, the minimum entropy algorithm
needs not isolate prominent point target in image domain and is especially suitable for the images without specific characteristic. The
simulation and the processing results of the measured date show the validity of the proposed method.

Keywords: Synthetic aperture radar; Autofocus; Phase errors; Entropy; Phase gradient autofocus
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