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	摘要(中)	摘要


近年來，利用合成孔徑雷達干涉相位來獲取地表高程資訊已經是一項很成熟的技術，要獲取干涉相位的方法有兩種，一種是dual-pass，利用雷達在不同時間通過同一地區，例如：衛星; 另一種是dual-antenna，指一個平台上有兩個雷達，同樣也可獲取干涉相位，例如：AIRBORNE。干涉相位的來源主要有地球曲率、載具姿態、地形效應、電離層延遲、對流層延遲，另外還有干涉相位的雜訊。由於此雜訊會增加相位解套困難度，目前在於雜訊的濾除研究已經發表了很多方法，大部分都是利用視窗(window)處理或是平均(average)處理來達到減少雜訊目的，但是其空間解析度都會下降。最近，小波轉換的技術受到各個領域的重視，透過二維的小波轉換可將影像分成低頻部分及不同方向的高頻部分，藉此特性可以把訊號與雜訊分離達到濾波的目的。在本研究中，首先針對此干涉相位雜訊加以討論其特性及統計意義，並引入小波轉換及空間相關器(spatial correlator)來減少雜訊及保留較好的空間解析度。
	摘要(英)	Abstract


Synthetic aperture radar interferometry (InSAR) has become a useful technique to obtain information about the slant range structure of terrain. In the last years, there are many research in this topic. Most of all papers attempt to solved the interferometric  phase noise in spatial domain and some in frequency domain.


The interferometric technique is based on taking two SAR images in complex. It can be taken from two slightly different positions of the same area, and the generating an interferogram. There are two ways to get the interferometric phase. The first way is single-pass interferometry, where the images are taken at the same time by two antennas separated by a baseline in the cross-talk direction (two-antennas). The second way is repeat-pass interferometry, where the platform carrying the sensor travels over the same area two times with slightly different paths (two-paths). The interferometric phase is due to the interaction between two SAR images.


The accuracy of the interferometric phase depends on different factors, but the most important is the coherence. The spatial decorrelation and the incident angle are parameters that reduce the coherence between the images. For repeat-pass interferometry, the temporal decorrelation is a source of coherence loss. Another parameter that affects the DEM quality is the baseline or separation between the antennas. The higher the baseline the noisiest the interferometric phase, as the speckle pattern is ore decorrelated between the images. The statistics of interferometric phase have been characterized by a probability density function (PDF) based on the circular Gaussian assumption. The interferometric phase PDF depends on the coherence and the number of looks. In order to denoise, the improvement in interferometric phase is based on improving the coherence between both images. And the standard deviation of interferometric phase PDF is also significant.


There exists several filters that remove the interferometric phase noise. The simplest one is the box car filter that makes a simple multilook or averaging. Another used filter is the two dimension Gaussian filter. These filters do not adjust to the noise level variability. All these filters have a common point : windowing processing (or family of windows).


There has been growing interest in despeckling SAR images using wavelet multiscale techniques recently. The speckle effect in SAR images is characterized as multiplicative random noise, whereas most of existing wavelet denoising algorithms were developed for additived white Gaussian noise (AWGN), as AWGN is common in imaging and sensing systems. In this study, we use the AWGN for the speckle noise to simulate interferometric phase.


When the problem of interferometric phase reduction is addressed, the following points have to be take into account: to maintain the spatial resolution of original image, avoid the phase jumps in order to make possible the unwrapping process, and keep the fringe pattern of interferometric phase and target information.


For the property of wavelet decomposition, we presented the wavelet transform to denoise the in interferometric phase in the complex domain. And also takes the spatial correlator into our algorism to preserve the target and edge information.
	關鍵字(中)	
      	  ★ 合成孔徑雷達
★ 小波	關鍵字(英)	
      	  ★ SAR
★ Interferometric
	論文目次	Table of Contents


Chapter 1


Introduction……………………………………………………………………………1


1.1	Historical briefing………………………………………………………………2


1.2	SAR interferometry……………………………………………………………..2


1.2.1	InSAR concept …………………...……………………………………...2


1.2.2  Geometry of InSAR……………………………………………………...3


1.3 Motivation………………………………………………………………………6


Chapter 2


Characteristics and modeling of SAR interferometric phase………………………….8


2.1 Introduction..…………………………………………………………………....8


2.2 Statistics of polarimetric and interferometric SAR imagery……………………8


2.2.1 Interferometric phase noise model………………………………………..8


2.2.2 Interferometric phase noise in complex plane…………………………...11


2.3 Characteristics of interferometric SAR imagery………………………………18


Chapter 3


Wavelet transform……………………………………………………………………21


3.1 Previous remark……………………………………………………………….21


3.2 The wavelet transform………………………………………………………....23


3.2.1 Continuous wavelet transform…………………………………………..23


3.2.2 The discrete wavelet transform………………………………………….24


3.2.3 The decomposition and reconstruction of wavelet transform…………...25


3.3 2-D wavelet transform…………………………………………………………28


Chapter 4


Denoising Algorithm…………………………………………………………………35


4.1 Introduction……………………………………………………………………35


4.2 SAR Interferometric phase noise in wavelet domain………………………….35


4.3 Spatial correlator based on modulus…………………………………………..37


Chapter 5


Simulated and Experimental results………………………………………………….41


5.1 Simulated results………………………………………………………………41


5.2 Experimental results…………………………………………………………...52


Chapter 6


Conclusion and further research……………………………………………………...70


6.1 Conclusion……………………………………………………………………..70


6.2 Further research………………………………………………………………..71


REFERENCE...………………………………………………………………………73
	參考文獻	REFERENCES


[1] Ramon F. Hanssen, ”Radar interferometry Data Interpretation and Error Analysis”, Kuluwer Acdemic Publishers, 2001


[2] Carlos Lopez Martinez, Kostantinos P. Papthanassiou and Xavier Fabregas Canovas, ”Polarimetric and Interferometric Noise Modeling”, Proceedings IGARSS, Toronto, Canada, June 2002.


[3] Shane R. Cloude and Eric Pottier, ”A review of target decomposition theorems in radar polarimetry”, IEEE Trans. on Geoscience and Remote Sensing, vol. 34, no. 2, pp.498-518, March 1996.


[4] J. S. Lee, K. W. Hoppel, and S. A. Mango, ”Intensity and Phase Statistics of Multilook Polarimetric and Interferometric SAR Imagery”, IEEE Trans. on Geoscience and Remote Sensing, vol. 32, no. 5, pp. 1017-1028, September 1994.


[5] J. S. LEE, Kostantinos P. Papthanassiou, T. L. Ainsworth, M. H. Grunes, and A. Reigber, ”A new technique for noise filtering of SAR interferometry”, IEEE Trans. on Geoscience and Remote Sensing, vol. 36, no. 5, pp. 1456-1465, September, 1998.


[6] D. C. Ghiglia and M. D. Pritt, ”Two-dimensional Phase Unwrapping : Theory, Algorithms, and Software”, Wiely, New York, USA, 1998.


[7] S. Mallet, ”A wavelet tour id signal processing”, Academic Press, San Diego, 1999.


[8] A. Cohen and J. Kovacevic, ”Wavelet : The mathematical background”, Porc. IEEE, 84, April, 1996.


[9] Y. Xu. , J. B. Weaver, D. M. Healey, and J. Lu, “Wavelet transform domain filter : a spatially selective noise filtration technique”, IEEE Trans. Image Processing, vol. 3, no. 6, pp. 747-758, Nov. 1995.


[10] H. Xie, L. Pierce, and F. T. Ulaby, “Statistical properties of logarithmically transformed speckle“, IEEE Trans. Geoscience and Romote Sensing, vol. 40, Issue. 3, pp. 721-727, March 2002.


[11] S. Foucher, G.. B. Benie, and J. Boucher, ”Multiscale MAP filtering of SAR images”, IEEE Trans. Image Processing, vol. 10, no. 1, pp. 49-60, January, 1998.


[12] P. Moulin and J. Liu, ”Analysis of multiresolution image denoising schemes using generalized-gaussian and complexity priors”, IEEE Trans. on Information Theory, vol. 45, no. 3, pp. 909-919, April 1999.


[13] Lin, Q., J. F., Vesecky, and H. A. Zebker, “New Approaches in Interferometric SAR Data Processing”, IEEE Trans. on Geoscience and Remote Sensing, vol. 30, no. 3, 1992.


[14] 郭進民，”合成孔徑雷達之移動目標物速度估測研究”，國立中央大學太空科學研究所博士論文,2002。


[15] 林秉衡，”小波轉換於合成孔徑雷達影像船跡的偵測”,國立中央大學土木工程研究所碩士論文，1998。


[16] 鄭勝濱，”干涉合成口徑雷達相位解套”，國立交通大學電機與控制工程學系碩士論文,1998。


[17] 廖子毅，”合成孔徑雷達干涉儀應用於數值地形模型之探討”，國立中央大學太空科學研究所碩士論文，1997。


[18] 邱德錚，”空載合成孔徑雷達之運用與研究”，國立中央大學太空科學研究所碩士論文，1999。
	指導教授	
      	  陳錕山(Kun-Shan Chen)
      	 	審核日期	2003-7-3
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
