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ˁʶˊʵˇˋˁˇˉʽˁˈ ˋˁˇˉˈ ˉˊʷˉʶʽ ˄ʰ ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ˉˊˇˌ ˍˇ ˋˎʴʴˊʰ˒ʷʰΦ 

 

ʁʽ ʰˉˈ˕ʶʽˌ ˁʰʽ ˍʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˉˇˎ ˉʶˊʽʷ˔ˇ˄ˍʰʽ ˋʶ ʰˎˍˈ ˍˇ ʷʴʴˊʰ˒ˇ ʶˁ˒ˊʱʸˇˎ˄ 
ˍˇ˄ ˋˎʴʴˊʰ˒ʷʰ ˁʰʽ ʵʶ˄ ˉˊʷˉʶʽ ˄ʰ ʶˊ˃ʹ˄ʶˎʻʶʾ ˈˍʽ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˍʽˌ ʶˉʾˋʹ˃ʶˌ 
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ɩɪɨɤɨɜɨɫ-ɞɭɯɚɪɢɫɬɢɞɫ 
ɶ ˉʰˊʰˁʱˍ˖ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ʶˁˉˇ˄ʺʻʹˁʶ ʴʽʰ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍ˖˄ ˋˉˇˎʵ˗˄ ˃ˇˎ 

ˋˍʹ˄ ˋ˔ˇ˂ʺ ɮʴˊˇ˄ˈ˃˖˄ ˁʰʽ ʆˇˉˇʴˊʱ˒˖˄ ɾʹ˔ʰ˄ʽˁ˗˄ ˍˇˎ ɳʻ˄ʽˁˇˏ ɾʶˍˋˈʲʽˇˎ 

ʃˇ˂ˎˍʶ˔˄ʶʾˇˎΦ ʆˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˍʹˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʷʴʽ˄ʶ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ ʷˊʴˇˎ 

BEYOND (Building a Centre of Excellence for Earth Observation based monitoring of Natural 

Disasters in south-eastern Europeύ ˋˍˇ ɹ˄ˋˍʽˍˇˏˍˇ ɮˋˍˊˇ˄ˇ˃ʾʰˌΣ ɮˋˍˊˇ˒ˎˋʽˁʺˌΣ 

ɲʽʰˋˍʹ˃ʽˁ˗˄ ɳ˒ʰˊ˃ˇʴ˗˄ ϧ ʆʹ˂ʶˉʽˋˁˈˉʹˋʹˌ όɹɮɮɲɳʆύ ˍˇˎ ɳʻ˄ʽˁˇˏ ɮˋˍʶˊˇˋˁˇˉʶʾˇˎ 

ɮʻʹ˄˗˄ όɳɮɮύΦ 

ʅˍˈ˔ˇˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ˁʰˍʰ˄ˈʹˋʹ ˁʰʽ ʶ˃ʲʱʻˎ˄ˋʹ ˋˍʹ˄ 

ˍʶ˔˄ˇ˂ˇʴʾʰ ˍʹˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ˁʰʻ˗ˌ ˁʰʽ ʹ ʶ˅ʰʴ˖ʴʺ ˔ʰˊˍ˗˄ ʶʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ 

(deformation mapsύ ˁʰʽ ʵʽʰʴˊʰ˃˃ʱˍ˖˄ ʵʽʰ˔ˊˇ˄ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ όtime series analysis) 

ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˍʹ˄ ˉʶˊʾˇʵˇ мффн-2001 

ʃˊ˖ˍʾˋˍ˖ˌ ʻʰ ʺʻʶ˂ʰ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ˍˇ˄ ˁΦ ɲʹ˃ʺˍˊʽˇ ʃʰˊʰʵʶʾˋʹΣ ˁʰʻʹʴʹˍʺ ɳΦɾΦʃ ʴʽʰ ˍʹ˄ 

ʰ˄ʱʻʶˋʹ ˁʰʽ ʶˉʾʲ˂ʶ˕ʹ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ˁʰʽ ˍˇ˄ ˎˉˇ˕ʺ˒ʽˇ ʵʽʵʱˁˍˇˊʰ 

ʀʱ˄ʻˇ ʃʰˉʰ˄ʽˁˇ˂ʱˇˎ ʴʽʰ ˍʹ˄ ˋˎ˃ʲˇ˂ʺ ˍˇˎ ˋˍʰ ʻʷ˃ʰˍʰ ˍˇˎ GPS. 

ʃʰˊʱ˂˂ʹ˂ʰΣ ʶˎ˔ʰˊʽˋˍ˗ ˍˇ˄ ɳˎˊ˖ˉʰʿˁˈ ʁˊɹʰ˄ʽˋ˃ˈ ɲʽʰˋˍʺ˃ʰˍˇˌ όESA) ɹ ʽʰ ˍʹ˄ ˉʰˊʰ˔˗ˊʹˋʹ 

ˍ˖˄ SAR ʰˉʶʽˁˇ˄ʾˋʶ˖˄Σ ˍʹ˄ ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳ ʴʽʰ ˍʹ˄ ˉˊˇ˃ʺʻʶʽʰ ˍˇˎ ʌʹ˒ʽʰˁˇˏ 

ɾˇ˄ˍʷ˂ˇˎ ɳʵʱ˒ˇˎˌ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˍˇ ɹɱɾɳ όɹ˄ˋˍʽˍˇˏˍˇ ɱʶ˖˂ˇʴʾʰˌ ˁʰʽ ɾʶˍʰ˂˂ʶˎˍʽˁ˗˄ 

ɳˊʶˎ˄˗˄ύ ˁʰʽ ˍˇ ɱʶ˖ʵˎ˄ʰ˃ʽˁˈ ɹ˄ˋˍʽˍˇˏˍˇ ʴʽʰ ˍʹ ˋˎ˃ʲˇ˂ʺ ˍˇˎˌ ˋˍʹ˄ ʶˊ˃ʹ˄ʶʾʰ ˍ˖˄ 

ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ 

ɸʶˊ˃ʷˌ ʶˎ˔ʰˊʽˋˍʾʶˌ ˋˍˇ˄ ˁΦ ʋʰˊʱ˂ʰ˃ˉˇ ɼˇ˄ˍˇʷΣ ɲʽʶˎʻˎ˄ˍʺ ɳˊʶˎ˄˗˄ ˍˇˎ ɹ˄ˋˍʽˍˇˏˍˇˎ 

ɮˋˍˊˇ˄ˇ˃ʾʰˌΣ ɮˋˍˊˇ˒ˎˋʽˁʺˌΣ ɲʽʰˋˍʹ˃ʽˁ˗˄ ɳ˒ʰˊ˃ˇʴ˗˄ ϧ ʆʹ˂ʶˉʽˋˁˈˉʹˋʹˌ όɹɮɮɲɳʆύ ˍˇˎ 

ɳʻ˄ʽˁˇˏ ɮˋˍʶˊˇˋˁˇˉʶʾˇˎ ɮʻʹ˄˗˄ όɳɮɮύ ʴʽʰ ˍʹ˄ ʶ˃ˉʽˋˍˇˋˏ˄ʹ ˉˇˎ ʷʵʶʽ˅ʶ ˋˍˇ ˉˊˈˋ˖ˉˈ ˃ˇˎ 

ˁʰʽ ʴʽʰ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˉˇˎ ˃ˇˎ ʷʵ˖ˋʶ ˄ʰ ʵˇˎ˂ʷ˕˖ ʴʽʰ ˍˇ ʷˊʴˇ BEYOND. 

ɳˎ˔ʰˊʽˋˍ˗ ˍˇ˄ ɹ˖ʱ˄˄ʹ ʃʰˉˇˎˍˋʺΣ ˃ʶˍʰʵʽʵʰˁˍˇˊʽˁˈ ʶˊʶˎ˄ʹˍʺ ˍˇˎ ɹɮɮɲɳʆ ˍˇˎ ɳʻ˄ʽˁˇˏ 

ɮˋˍʶˊˇˋˁˇˉʶʾˇˎ ɮʻʹ˄˗˄ ʴʽʰ ˍʹ˄ ˁʰʻˇʵʺʴʹˋʹ ˁʰʽ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ ˋʶ ˍʶ˔˄ʽˁʱ ʻʷ˃ʰˍʰΦ ʁʽ 

ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˁʰʽ ˋˎ˃ʲˇˎ˂ʷˌ ˍˇˎ ˋʶ ˈ˂ʰ ˍʰ ˋˍʱʵʽʰ ˍʹˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʰˉˇˍʷ˂ʶˋʰ˄ 

ˋʹ˃ʰ˄ˍʽˁˈ ˉʰˊʱʴˇ˄ˍʰ ʴʽʰ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˉˇˊʶʾʰ ˍʹˌ ʶˊʴʰˋʾʰˌΦ 

ʆʷ˂ˇˌΣ ʻʰ ʺʻʶ˂ʰ ˄ʰ ʶˁ˒ˊʱˋ˖ ˍʹ˄ ʰˉʶˊʽˈˊʽˋˍʹ ʶˎʴ˄˖˃ˇˋˏ˄ʹ ˋ ʁ ˈ˂ˇˎˌ ˃ˇˎ ˍˇˎˌ 

ˋˎ˄ʰʵʷ˂˒ˇˎˌ ˋˍˇ ɹɮɮɲɳʆ ˁʰʽ ˍˇˎˌ ˒ʾ˂ˇˎˌ ˃ˇˎ ʴʽʰ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʺ ˍˇˎˌ ˁʰʽ ˋˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʰ 

˃ˇˎ ʴʽʰ ˍʹ ʲˇʺʻʶʽʰΣ ˋˍʺˊʽ˅ʹ ˁʰʽ ˎˉˇ˃ˇ˄ʺ ˉˇˎ ʵʽʷʻʶˋʰ˄ ˈ˂ʰ ʰˎˍʱ ˍʰ ˔ˊˈ˄ʽʰ ˁʰʽ ʴʽʰ ˍˇ 

ʶ˅ʰʽˊʶˍʽˁˈ ʶˉʾˉʶʵˇ ˋˉˇˎʵ˗˄ ˉˇˎ ˃ˇˎ ˉˊˇˋʷ˒ʶˊʰ˄Φ 
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ɩɞɪɢɤɠɰɠ  
ʅˍˇ ˄ˈˍʽˇ ˍ˃ʺ˃ʰ ˍʹˌ ɳ˂˂ʱʵʰ ʲˊʾˋˁʶˍʰʽ ˍˇ ˈˊʽˇ ˃ʶˍʰ˅ˏ ˍʹˌ ɳˎˊʰˋʽʰ̱ ʽˁʺˌ ˁʰʽ ˍʹˌ 

ɮ˒ˊʽˁʰ˄ʽˁʺˌ ˉ˂ʱˁʰˌ. ɶ ɳ˂˂ʱʵʰ ʲˊʾˋˁʶˍʰʽ ˋ̱ ʹ˄ ʶˉʰ˒ʺˌ ˁʰʽ ˋˏʴˁ˂ʽˋʹ ˍʹˌ ɳˎˊhˋʽʰˍʽˁʺˌ 

ˉ˂ʱˁʰˌ ˃ʶ ˍʹ˄ ɮ˒ˊʽˁʰ˄ʽˁʺΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ʰʽˍʽˇ˂ˇʴʶʾ ˍʹ˄ ˉʰˊʰˍʹˊˇˏ˃ʶ˄ʹ ˎ˕ʹ˂ʺ 

ˋʶʽˋ˃ʽˁˈˍʹˍʰ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ. ɶ ʲˏʻʽˋʹ ˍʹˌ ɮ˒ˊʽˁʰ˄ʽˁʺ ̩ ˉ˂ʱˁʰ ̩ ˁʱˍ˖ ʰˉˈ ˍʹ˄  

ɳˎˊʰˋʽʰˍʽˁʺ ʶʾ˄ʰʽ ʹ ʰʽˍʾʰ ˉʰˊʰʴ˖ʴʺ ̩ˍˇˎ ˃ʱʴ˃ʰˍˇˌ ˋʶ ʲʱʻˇˌ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˎˉʶˊˁʶʾ˃ʶ˄ʹ 
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ABSTRACT 
To the southern part of Greece lies at the boundary between the Eurasian and African 

plates. Greece is on the verge of contact and convergence of the Eurasian plate and the 

African and this is the reason why it is an area of high seismicity. Because the Eurasian plate 

subducts the African plate, there is production of magma at depth below the over-riding 

plate and as a result the Hellenic island arc is formed. This island arc consists of a succession 

of islands such as Rhodes, Crete, Kythira and the Peloponnese. Therefore, Crete Island is 

considered crucial region concerning tectonic activity and that is why mapping the tectonic 

movements of Crete Island, Greece, is of high importance. 

Differential interferometry is a technique that is rapidly developed in the last twenty years 

and is able to measure ground deformations with great accuracy. In this study, deformation 

of the area of interest has been measured using series of ERS1 and ERS2 acquisitions for the 

time period 1992 - 2001. Nowadays, there is a large number of software, suitable for radar 

image processing. In this thesis, a comparison is presented between the software StaMPS 

and SARscape. 

Initially, data have been processed with SARscape software, which is a modular set of ENVI 

(ENvironment for Visualizing Images) functions and deals with processing spaceborne data 

from Synthetic Aperture Radar (SAR) sensors (Sahraoui at al., 2006). At first, the entire 

dataset was processed by means of an advanced InSAR technique, the Small Baseline Subset 

(SBAS) method. SBAS is a technique which is ideal for spatial and temporal ground 

deformation and via processing multiple SAR images can provide a linear deformation rate 

outline at a millimeter grade. 

Then, the processing was done using the StaMPS software (Hooper, 2006), a free and open-

source software that was originally developed at Stanford University and subsequent 

development has taken place at the University of Iceland, Delft University of Technology and 

University of Leeds. The results obtained using two different time series processing 

methods, this of the permanent scatterers (PS) and that of small baseline subsets (SBAS) and 

also a combined method. 

The results show that due to the position of the island of Crete and the complexity of the 

regional tectonics, deformation shows a large variability. 

In this study, available GPS data of URANUS and GREECE networks are combined with 

velocities calculated by the interferometric process and there is also an interpretation of the 

results. 



vi 
 

  



vii 
 

ɩɞɪɢɞɯɨɥɞɦɚ 
ʃʄʁɽʁɱʁʅ-ɳʇʋɮʄɹʅʆɹɳʅ ..............................................................................................................i 

ʃɳʄɹɽɶʌɶ ................................................................................................................................. iii 

ABSTRACT ................................................................................................................................... v 

ʃɳʄɹɳʋʁɾɳɿɮ.......................................................................................................................... vii 

ʃɳʄɹɳʋʁɾɳɿɮ ɳɹɼʁɿʍɿ ........................................................................................................... x 

ʃɳʄɹɳʋʁɾɳɿɮ ʅʋɶɾɮʆʍɿ .................................................................................................... xiii 

ʃɳʄɹɳʋʁɾɳɿɮ ʃɹɿɮɼʍɿ ......................................................................................................... xv 

1. ɳɹʅɮɱʍɱɶ ........................................................................................................................... 1 

2. ɱɳʍɽʁɱɹɮ ʃɳʄɹʁʋɶʅ ɾɳɽɳʆɶʅ ......................................................................................... 3 

2.1. ʆʶˁˍˇ˄ʽˁʺ ɮ˄ʱ˂ˎˋʹ ɳ˂˂ʰʵʽˁˇˏ ˔˗ˊˇˎ ...................................................................... 3 

2.2. ʅʶʽˋ˃ˇ˂ˇʴʾʰ ˁʰʽ ɱʶ˖ˍʶˁˍˇ˄ʽˁˈ ʃʶˊʽʲʱ˂˂ˇ˄ ˍʹˌ ɼˊʺˍʹ ̩........................................... 6 

2.3. ɸʶ˃ʰˍʽˁˇʾ ʋʱˊˍʶˌ ʃʶˊʽˇ˔ʺˌ ɾʶ˂ʷˍʹˌ ....................................................................... 7 

3. ʄɮɿʆɮʄ ʅʇɿɸɳʆɹɼʁʇ ɮɿʁɹɱɾɮʆʁʅ όSAR) ..................................................................... 11 

3.1. ɳʽˋʰʴ˖ʴʺ ˋˍʰ ʅˎˋˍʺ˃ʰˍʰ ʄʰ˄ˍʱˊ .......................................................................... 11 

3.2. ɳʽˋʰʴ˖ʴʺ ˋˍʰ ʅˎˋˍʺ˃ʰˍʰ ʄʰ˄ˍʱˊ ʅˎ˄ʻʶˍʽˁˇˏ ɮ˄ˇʾʴ˃ʰˍˇˌ ό{!wύ .......................... 12 

3.2.1. ɮˊ˔ʺ ɽʶʽˍˇˎˊʴʾʰˌ SAR ..................................................................................... 12 

3.2.2. ʋ˖ˊʽˁʺ ɮ˄ʱ˂ˎˋʹ .............................................................................................. 15 

3.3. ɱʶ˖˃ʶˍˊʾʰ ɽʺ˕ʹˌ ɮˉʶʽˁˈ˄ʽˋʹˌ  {!w ....................................................................... 17 

3.3.1. ʃʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ɳˉʹˊʶʱʸˇˎ˄ ˍʽˌ ɮˉʶʽˁˇ˄ʾˋʶʽˌ {!w ....................................... 19 

3.3.2. ʃʰˊʰ˃ˇˊ˒˗ˋʶʽˌ {!w ɮˉʶʽˁˇ˄ʾˋʶ˖˄ ............................................................... 21 

3.4. ɹʵʽˈˍʹˍʶˌ ɮˉʶʽˁˇ˄ʾˋʶ˖˄ {!w ................................................................................... 23 

3.4.1. ɼʹ˂ʾʵ˖ˋʹ (Speckle) ......................................................................................... 23 

3.4.2. ʆˊˈˉˇʽ ɽʺ˕ʹˌ .................................................................................................. 25 

3.5. ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ɮ˄ˍʽˁʶʽ˃ʷ˄˖˄-ʅˍˈ˔˖˄ ................................................................... 28 

3.6. ɳ˒ʰˊ˃ˇʴʷˌ SAR ɮˉʶʽˁˇ˄ʾˋʶ˖˄ ................................................................................ 31 

4. ʅʇɾɰʁɽʁɾɳʆʄɹɮ {!w ɮʃɳɹɼʁɿɹʅɳʍɿ .......................................................................... 33 

4.1. ɮˊ˔ʷˌ ˍʹˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ..................................................................................... 33 

4.2. ɾˇˊ˒ʷˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ........................................................................................ 35 

4.2.1. ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ˁ ʰˍʱ ʃ˂ʱˍˇˌ (across track interferometry) ........................... 36 

4.2.2. ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ˁ ʰˍʱ ɾʺˁˇˌ (along track interferometry) ............................. 37 

4.2.3. ɲʽʰ˒ˇˊʽˁʺ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ............................................................................. 37 

4.2.4. ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ʃ˂ʺˊ˖ˌ ʃˇ˂˖˃ʷ˄˖˄ ɮˉʶʽˁˇ˄ʾˋʶ˖˄ όtƻƭLƴ{!wύ .................... 38 

4.2.5. ʋˊˇ˄ˇˋʶʽˊʷˌ .................................................................................................... 38 



viii 
 

4.3. ɰʺ˃ʰˍʰ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ......................................................................................... 40 

4.3.1. ʃˊˇ-ʶˉʶ˅ʶˊʴʰˋʾʰ ............................................................................................ 40 

4.3.2. ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʵʽʰ˄ˏˋ˃ʰˍˇˌ ʲʱˋʹˌ ό.ŀǎŜƭƛƴŜ ŜǎǘƛƳŀǘƛƻƴύ ............................... 41 

4.3.3. ʊʰˋ˃ʰˍʽˁʺ ɳˉʶ˅ʶˊʴʰˋʾʰ όCƛƭǘŜǊƛƴƎύ ................................................................ 42 

4.3.4. ʅˎ˃ˉˊˇˋʰˊ˃ˇʴʺ ɮˉʶʽˁˇ˄ʾˋʶ˖˄ ό/ƻǊŜƎƛǎǘǊŀǘƛƻƴύ ............................................ 42 

4.3.5. ɲʹ˃ʽˇˎˊʴʾʰ ɲʽʰʴˊʱ˃˃ʰˍˇˌ ɼˊˇˋˋ˗˄ ʅˎ˃ʲˇ˂ʺˌ όʅˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰύ 

(Interferogram Generation) ............................................................................................ 43 

4.3.6. ɮ˒ʰʾˊʶˋʹ ˍˇˎ ˈˊˇˎ ˍʹˌ ɳˉʾˉʶʵʹˌ ɱʹˌ όCƭŀǘ ŜŀǊǘƘ ǊŜƳƻǾŀƭύ ........................... 44 

4.3.7. ʊʽ˂ˍˊʱˊʽˋ˃ʰ ˍˇˎ ʅˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍˇˌ ό!ŘŀǇǘƛǾŜ ŦƛƭǘŜǊƛƴƎύ ............................ 45 

4.3.8. ɲʹ˃ʽˇˎˊʴʾʰ ɳʽˁˈ˄ʰˌ ʅˎ˄ʱ˒ʶʽʰˌ ό/ƻƘŜǊŜƴŎŜ ƎŜƴŜǊŀǘƛƻƴύ ............................... 45 

4.3.9. ɮˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ʊʱˋʹˌ όtƘŀǎŜ ǳƴǿǊŀǇǇƛƴƎύ ............................................. 46 

4.3.10. ɾʶˍʰˍˊˇˉʺ ˍʹˌ ʊʱˋʹˌ ˋʶ ʇ˕ˈ˃ʶˍˊˇ όtƘŀǎŜ ǘƻ ƘŜƛƎƘǘ ŎƻƴǾŜǊǎƛƻƴύ .............. 46 

4.3.11. ɱʶ˖ˁ˖ʵʽˁˇˉˇʾʹˋʹ όDŜƻŎƻŘƛƴƎύ ....................................................................... 47 

4.4. ɳ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ............................................................................. 48 

4.5. ɽˇʴʽˋ˃ʽˁʱ ................................................................................................................ 50 

4.6. ʃʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ɳˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ................................................. 51 

5. ɳʃɳʀɳʄɱɮʅɹɮ ʃɳʄɹʁʋɶʅ ɾɳɽɳʆɶʅ ................................................................................. 53 

5.1. ɲʶʵˇ˃ʷ˄ʰ ................................................................................................................. 53 

5.2. ɽˇʴʽˋ˃ʽˁˈ SARscape - ɳˉʶ˅ʶˊʴʰˋʾʰ ........................................................................ 55 

5.2.1. ɳʽˋʰʴ˖ʴʺ ˁʰʽ ɳˋˍʾʰˋʹ όLƳǇƻǊǘ ϧ CƻŎǳǎƛƴƎύ .................................................... 55 

5.2.2. ʃʶˊʽˁˇˉʺ ό/ǊƻǇǇƛƴƎύ ....................................................................................... 56 

5.2.3. ɲʽʱʴˊʰ˃˃ʰ ɲʽˁˍˏˇˎ ʅˎ˄ʵʷˋʶ˖˄ ό/ƻƴƴŜŎǘƛƻƴ DǊŀǇƘύ ..................................... 57 

5.2.4. ʄˇʺ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁ˗˄ ɳˊʴʰˋʽ˗˄ όIntereferometric Workflow) ..................... 58 

5.2.5. Refinement & Reflattening .............................................................................. 61 

5.2.6. ʃˊ˗ˍʹ ɮ˄ˍʽˋˍˊˇ˒ʺ όCƛǊǎǘ LƴǾŜǊǎƛƻƴύ ................................................................ 62 

5.2.7. ɲʶˏˍʶˊʹ ɮ˄ˍʽˋˍˊˇ˒ʺ ό{ŜŎƻƴŘ LƴǾŜǊǎƛƻƴύ ........................................................ 64 

5.2.8. ɱʶ˖ˁ˖ʵʽˁˇˉˇʾʹˋʹ όDŜƻŎƻŘƛƴƎύ ....................................................................... 65 

5.2.9. ɾʶˍʰˍˊˇˉʺ Raster ɮˊ˔ʶʾ˖˄ ̀  ʁɲʽʰ˄ˎˋ˃ʰˍʽˁʱ όRaster to Shape Conversion) 67 

5.3. ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ SARscape......................................................................................... 67 

5.4. ɽˇʴʽˋ˃ʽˁˈ {ǘŀaPS ς ɳˉʶ˅ʶˊʴʰˋʾʰ........................................................................... 68 

5.4.1. ʃˊˇʶˍˇʽ˃ʰˋʾʰ ɲʶʵˇ˃ʷ˄˖˄ ό5ŀǘŀ ǇǊŜǇŀǊŀǘƛƻƴύ ............................................... 69 

5.4.2. ʃʰˊʰʴ˖ʴʺ ʅˎ˃ʲˇ˂ˇʴˊʰ˃˃ʱˍ˖˄ όLƴǘŜǊŦŜǊƻƎǊŀƳƳǎ Generation) ................... 70 

5.4.3. ɳˉʶ˅ʶˊʴʰˋʾʰ ʅˍʰʻʶˊ˗˄ ʅˁʶʵʰˋˍ˗˄ όt{ Processing) ....................................... 71 

5.4.4. ɳˉʶ˅ʶˊʴʰˋʾʰ ɾʽˁˊʺˌ ɰʱˋʹˌ (Small Baseline Processing) ............................... 76 



ix 
 

5.4.5. ɳˉʶ˅ʶˊʴʰˋʾʰ ʅˎ˄ʵˎʰˋ˃ˇˏ PS ˁ ʰʽ SBAS (Combined Multi temporal InSAR 

Processing)....................................................................................................................... 79 

5.5. ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ StaMPS ............................................................................................ 81 

5.6. ɲʶʵˇ˃ʷ˄ʰ GPS ......................................................................................................... 82 

6. ʅʇɾʃɳʄɮʅɾɮʆɮ ............................................................................................................. 91 

6.1. ɳˊ˃ʹ˄ʶʾʰ ɮˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ...................................................................................... 91 

6.2. ʅˏʴˁˊʽˋʹ ˂ˇʴʽˋ˃ʽˁ˗˄ .............................................................................................. 99 

6.2.1. ɽˇʴʽˋ˃ʽˁˈ {ǘŀat{ ............................................................................................. 101 

6.2.2. ɽˇʴʽˋ˃ʽˁˈ {!wǎŎŀǇŜ .......................................................................................... 101 

6.3. ɾʶ˂˂ˇ˄ˍʽˁʷˌ ʃˊˇˍʱˋʶʽˌ ʴʽʰ ɾʶ˂ʷˍʹ ..................................................................... 102 

ɰɹɰɽɹʁɱʄɮʊɹɮ ....................................................................................................................... 103 

ʃɮʄɮʄʆɶɾɮ .......................................................................................................................... 107 

 

  



x 
 

ɩɞɪɢɞɯɨɥɞɦɚ ɞɢɣɨɦɱɦ 
ɳʽˁˈ˄ʰ нΦмΥʆˇ ɳ˂˂ʹ˄ʽˁˈ ˍˈ˅ˇ ʃʹʴʺΥ ɲʽʱ˂ʶ˅ʹΥ ʊˎˋʽˁʺ ˍʹˌ ɽʽʻˈˋ˒ʰʽˊʰˌΣ ɼˎˊʰˍʸʺ ɮΦ .............. 3 

ɳʽˁˈ˄ʰ нΦнΥɰˏʻʽˋʹ ɮ˒ˊʽˁʰ˄ʽˁʺˌ ˉ˂ʱˁʰˌ ˋˍˇ ˔˗ˊˇ ˍˇˎ ɮʽʴʰʾˇˎ ʃʹʴʺΥ ʆ˃ʺ˃ʰ ɱʶ˖˂ˇʴʾʰˌΣ ɮʃɸ

 ................................................................................................................................................... 4 

ɳʽˁˈ˄ʰ нΦоΥ ʋʱˊˍʹˌ ˋʶʽˋ˃ʽˁˈˍʹˍʰˌ ɾҔс ʰˉˈ -ррлˉΦʋΦ ˃ʷ˔ˊʽ нлмп ˃ΦʋΦΣ ʃʹʴʺΥ ɰʱˋʹ 

ʵʶʵˇ˃ʷ˄˖˄ ʅʶʽˋ˃ˇ˂ˇʴʽˁˇˏ ˋˍʰʻ˃ˇˏ ɮˊʽˋˍˇˍʶ˂ʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ............. 5 

ɳʽˁˈ˄ʰ нΦпΥ ɮʽˍʾʶˌ ʴʷ˄ʶˋʹˌ ˋʶʽˋ˃˗˄ ʃʹʴʺΥ ʆ˃ʺ˃ʰ ɱʶ˖˂ˇʴʾʰˌΣ ɮʃɸ ........................................ 6 

ɳʽˁˈ˄ʰ нΦрΥ ʆˇ˃ʺ ˁʰˍʱʵˎˋʹˌ ʰ˒ˊʽˁʰ˄ʽˁʺˌ ˉ˂ʱˁʰˌ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˋʶʽˋ˃ˇ˂ˇʴʽˁʱ 

ʵʶʵˇ˃ʷ˄ʰ ʃʹʴʺΥ ʆ˃ʺ˃ʰ ɱʶ˖˂ˇʴʾʰˌΣ ɮʃɸ ................................................................................. 6 

ɳʽˁˈ˄ʰ нΦсΥ ʅʶʽˋ˃ˇʾ ɾҔр ʰˉˈ -ррл ˉΦʋΦ ˃ʷ˔ˊʽ нлмп ˃ΦʋΦ ʃʹʴʺΥ ʅʶʽˋ˃ˇ˂ˇʴʽˁˈˌ ˋˍʰʻ˃ˈˌ 

ɮˊʽˋˍˇˍʶ˂ʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ......................................................................... 7 

ɳʽˁˈ˄ʰ нΦтΥ ʋˊʺˋʶʽˌ ɱʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ʃʹʴʺΥ Corine Land Cover ...................................... 8 

ɳʽˁˈ˄ʰ нΦуΥ ʋʱˊˍʹˌ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ ˉˊʰ˄˗˄ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ .......................................... 8 

ɳʽˁˈ˄ʰ нΦфΥ ʋʱˊˍʹˌ ˁ˂ʾˋʶ˖˄ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ......................................................................... 9 

ɳʽˁˈ˄ʰ нΦмлΥ ʌʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ʃʹʴʺΥ ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳΦ ...... 9 

ɳʽˁˈ˄ʰ 3.1: ʆˊˈˉˇˌ ˂ ʶʽˍˇˎˊʴʾʰˌ ́ ʰ˄ˍʱˊ ʃʹʴʺ: Canada Centre for Remote Sensing, Natural 

Resources Canada ................................................................................................................... 11 

ɳʽˁˈ˄ʰ оΦнΥ ɲʽʱˍʰ˅ʹ ˉʶʽˊʱ˃ʰˍˇˌ Young ʃʹʴʺΥ ɰʱˊʲˇ˂ʹˌΣ нлмл ............................................ 13 

ɳʽˁˈ˄ʰ оΦоΥ ʅ˔ʹ˃ʰˍʽˋ˃ˈˌ ˋˎ˄ʻʶˍʽˁˇˏ ʰ˄ˇʾʴ˃ʰˍˇˌ ʃʹʴʺΥ Christian Wolff, 2008 .................... 14 

ɳʽˁˈ˄ʰ 3.4: ɱʶ˖˃ʶˍˊʾʰ ˂ ʺ˕ʹˌ SAR ʃʹʴʺ: Canada Centre for Remote Sensing, Natural 

Resources Canada ................................................................................................................... 18 

ɳʽˁˈ˄ʰ оΦрΥ ɮˉʶʽˁˈ˄ʽˋʹ ˈˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˁʹ˂ʾʵ˖ˋʹˌ ʃʹʴʺΥ 

ɼʰˊʰʻʰ˄ʱˋʹ ɰΦΣнллс .............................................................................................................. 24 

ɳʽˁˈ˄ʰ 3.6: ʆˊˈˉˇʽ ˂ ʺ˕ʹˌ SAR ʃʹʴʺ: eoPortal Directory, ESA 2014 ...................................... 25 

ɳʽˁˈ˄ʰ оΦтΥ ɲʽʰˉʶˊʰˋˍʽˁˈˍʹˍʰ ʃʹʴʺΥ Sarmap, August 2009 .................................................. 30 

ɳʽˁˈ˄ʰ оΦуΥ ɮ˄ʰʴ˄˗ˊʽˋʹ ˉʶˍˊʶ˂ʰʽˇˁʹ˂ʾʵʰˌ ʃʹʴʺΥESA 2002 .................................................. 31 

ɳʽˁˈ˄ʰ пΦмΥ ɲʽʱʴˊʰ˃˃ʰ ˁˊˇˋˋ˗˄ ˋˎ˃ʲˇ˂ʺˌ ʃʹʴʺΥ Fringe Workshop, ESA, 2005 .................. 34 

ɳʽˁˈ˄ʰ пΦнΥ ʃ˂ʰˍ˒ˈˊ˃ʰ ˉʰˊʰʴʴʶ˂ʾʰˌ ʵʶʵˇ˃ʷ˄˖˄ ʃʹʴʺΥ Eolisa, 2014 ................................... 41 

ɳʽˁˈ˄ʰ пΦоΥ ɲʽʱʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˒ʱˋʹˌ ʃʹʴʺΥ Sarmap, August 2009 ....................... 46 

ɳʽˁˈ˄ʰ пΦпΥ ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳˉʽ˒ʰ˄ʶʾʰˌ ɳ˂ʲʶˍʾʰˌ ʃʹʴʺΥ Sarmap, August 2009 ............... 49 

ɳʽˁˈ˄ʰ пΦрΥ ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳˉʽ˒ʰ˄ʶʾʰˌ ɳ˂ʲʶˍʾʰˌ ʃʹʴʺΥ Peulik volcano, Alaska, 1996-

1998, USGS .............................................................................................................................. 50 

ɳʽˁˈ˄ʰ рΦмΥ ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳˉʽ˒ʰ˄ʶʾʰˌ ɼˊʺˍʹˌ ʃʹʴʺΥ ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳΣ нлмп ......... 53 

ɳʽˁˈ˄ʰ рΦмΥ ɮˉʶʽˁˇ˄ʾˋʶʽˌ SAR ̄ ˇˎ ˉʰˊʰʴʴʷ˂ʻʹˁʰ˄ ʃʹʴʺΥ Eolisa ........................................... 55 

ɳʽˁˈ˄ʰ рΦоΥ ɲʽʰʵʽˁʰˋʾʰ ʶʽˋʰʴ˖ʴʺˌ ˁʰʽ ʶˋˍʾʰˋʹˌ ʶʽˁˈ˄˖˄ ...................................................... 56 

ɳʽˁˈ˄ʰ рΦпΥ ɮˁˍˇʴˊʰ˃˃ʺ ɳ˂˂ʰʵʽˁˇˏ ʋ˗ˊˇˎ ʃʹʴʺΥ ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳΦΣ нлмп .................... 56 



xi 
 

ɳʽˁˈ˄ʰ рΦрΥ ɲʽʰʵʽˁʰˋʾʰ ˉʶˊʽˁˇˉʺˌ ʶʽˁˈ˄˖˄ ............................................................................ 57 

ɳʽˁˈ˄ʰ рΦсΥ ɲʽʱʴˊʰ˃˃ʰ ˋˎ˄ʵʷˋʶ˖˄Υ ʋˊˈ˄ˇˎ-ʅ˔ʶˍʽˁʺˌ ʻʷˋʹˌ όʰˊʽˋˍʶˊʱύ ˁʰʽ ʋˊˈ˄ˇˎ-ɱˊʰ˃˃ʺˌ 

ʲʱˋʹˌ όʵʶ˅ʽʱύ ........................................................................................................................... 58 

ɳʽˁˈ˄ʰ рΦтΥ ʄˇʺ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁ˗˄ ʶˊʴʰˋʽ˗˄......................................................................... 59 

ɳʽˁˈ˄ʰ рΦуΥ ʅˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ʰ˒ʰʽˊʷʻʹˁʰ˄Φ ɮˋˎ˄ʷ˔ʶʽʰ ˒ʱˋʹˌΦ ................................. 60 

ɳʽˁˈ˄ʰ рΦфΥ wŜŦƛƴŜƳŜƴǘ ϧ wŜŦƭŀǘǘŜƴƛƴƎ ................................................................................... 61 

ɳʽˁˈ˄ʰ рΦмлΥ ɳˉʽ˂ʶʴ˃ʷ˄ʰ ʅʹ˃ʶʾʰ ɳ˂ʷʴ˔ˇˎ ............................................................................... 61 

ɳʽˁˈ˄ʰ рΦммΥ ʅˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰ ˉˇˎ ʰ˒ʰʽˊʷʻʹˁʶΦ Phase ramp ................................................ 62 

ɳʽˁˈ˄ʰ рΦмнΥ ɳˉʶ˅ʶˊʴʰˋʾʰ ˉˊ˗ˍʹˌ ʰ˄ˍʽˋˍˊˇ˒ʺˌ .................................................................... 62 

ɳʽˁˈ˄ʰ рΦмоΥ ʅʹ˃ʶʾʰ ʰ˄ʰ˒ˇˊʱˌ ˋˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄ - SARscape ....................................... 64 

ɳʽˁˈ˄ʰ рΦмпΥ ɳˉʶ˅ʶˊʴʰˋʾʰ ʵʶˏˍʶˊʹˌ ʰ˄ˍʽˋˍˊˇ˒ʺˌ ................................................................. 65 

ɳʽˁˈ˄ʰ рΦмрΥ ɲʽʱʴˊʰ˃˃ʰ ʵʽʰ˔ˊˇ˄ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ʴʽʰ ʷ˄ʰ ˋʹ˃ʶʾˇ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ-

SARscape ................................................................................................................................. 65 

ɳʽˁˈ˄ʰ рΦмсΥ ɳˉʶ˅ʶˊʴʰˋʾʰ ʴʶ˖ˁ˖ʵʽˁˇˉˇʾʹˋʹˌ ....................................................................... 66 

ɳʽˁˈ˄ʰ рΦмтΥ ɱʶ˖ˁ˖ʵʽˁˇˉˇʽʹ˃ʷ˄ʶˌ ˍʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ............................................. 66 

ɳʽˁˈ˄ʰ 5.18: ɳˉʶ˅ʶˊʴʰˋʾʰ Raster to shape conversion .......................................................... 67 

ɳʽˁˈ˄ʰ рΦмфΥ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ɲΦ ɼˊʺˍʹˌ - SARscape ............................................. 68 

ɳʽˁˈ˄ʰ рΦнлΥ ʅˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˃ʶˍʱ ˍʹ˄ ʰ˒ʰʾˊʶˋʹ ˍˇˉˇʴˊʰ˒ʾʰˌ ˁʰʽ ʶˉʾʵˊʰˋʹ ˍʹˌ ˍˊˇ˔ʽʱˌ

 ................................................................................................................................................. 73 

ɳʽˁˈ˄ʰ рΦнмΥ ʅʹ˃ʶʾˇ ɮ˄ʰ˒ˇˊʱˌ ˍʰ˔ˎˍʺˍ˖˄  - StaMPS ............................................................ 74 

ɳʽˁˈ˄ʰ рΦннΥ ʆʰ˔ˏˍʹˍʶˌ ʶʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˃ʶ t{ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˃ʶ ˋʹ˃ʶʾˇ 

ʰ˄ʰ˒ˇˊʱˌ ˋˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄ - StaMPS ........................................................................... 75 

ɳʽˁˈ˄ʰ рΦноΥ ʆˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ ˍʰ˔ˎˍʺˍ˖˄ ˃ʶ PS ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˃ʶ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌ ˋˍʹ˄ 

ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄  -StaMPS...................................................................................................... 75 

ɳʽˁˈ˄ʰ рΦнпΥ ʋˊˇ˄ˇˋʶʽˊʱ ˋʹ˃ʶʾˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˍʹˌ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˃ʶ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌ 

ˋˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄  -StaMPS ............................................................................................. 76 

ɳʽˁˈ˄ʰ рΦнрΥ ɲʽʱʴˊʰ˃˃ʰ ˋˎ˄ʵʷˋʶ˖˄ -StaMPS ........................................................................ 77 

ɳʽˁˈ˄ʰ рΦнсΥ ʆʰ˔ˏˍʹˍʶˌ ʶʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˃ʶ SBAS ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˃ʶ ˋʹ˃ʶʾˇ 

ʰ˄ʰ˒ˇˊʱˌ ˋˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄ ς StaMPS .......................................................................... 78 

ɳʽˁˈ˄ʰ рΦнтΥ ʆˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ ˍʰ˔ˎˍʺˍ˖˄ ˃ʶ SBAS ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˃ʶ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌ 

ˋˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄  -StaMPS ............................................................................................. 78 

ɳʽˁˈ˄ʰ рΦнуΥ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ɲΦ ɼˊʺˍʹˌ ˃ʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶʻˈʵ˖˄ PS & SBAS ς

StaMPS..................................................................................................................................... 80 

ɳʽˁˈ˄ʰ рΦнфΥ ʆˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ ˍʰ˔ˎˍʺˍ˖˄ ˃ʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶʻˈʵ˖˄ PS & SBAS ɲˎˍʽˁʺˌ 

ɼˊʺˍʹˌ ˃ʶ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌ ˋˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄  -StaMPS ............................................. 80 

ɳʽˁˈ˄ʰ рΦолΥ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ɲΦ ɼˊʺˍʹˌ - StaMPS ................................................ 81 



xii 
 

ɳʽˁˈ˄ʰ рΦомΥ ɲʾˁˍˎˇ ʵˇˊˎ˒ˈˊ˖˄ NAVSTAR GPS ..................................................................... 82 

ɳʽˁˈ˄ʰ рΦонΥ ʃˊˇˋʵʽˇˊʽˋ˃ˈˌ ʻʷˋʹˌ ˃ʶ GPS ʃʹʴʺΥ Hurn, 1989 .............................................. 83 

ɳʽˁˈ˄ʰ рΦооΥ ɸʷˋʶʽˌ ˋˍʰʻ˃˗˄ GPS .......................................................................................... 84 

ɳʽˁˈ˄ʰ сΦмΥ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ɲΦ ɼˊʺˍʹˌΦ ɮˊʽˋˍʶˊʱΥ SARscape ɲʶ˅ʽʱΥ StaMPS ....... 91 

ɳʽˁˈ˄ʰ сΦнΥ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ɲΦ ɼˊʺˍʹˌ ˃ʶ ˊʺʴ˃ʰˍʰ - StaMPS .............................. 92 

ɳʽˁˈ˄ʰ сΦоΥ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˋˍˇ ˄ˈˍʽˇ ˍ˃ʺ˃ʰ ˍʹˌ ɲΦ ɼˊʺˍʹˌΦ ............................... 93 

ɳʽˁˈ˄ʰ сΦпΥ ɮˊʽˋˍʶˊʱΥ ɮ˄ˎ˕˖ˍʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ˈˉ˖ˌ ˃ʶˍˊʺʻʹˁʰ˄ ʰˉˈ ˍʽˌ ˔ˊˇ˄ˇˋʶʽˊʷˌ 

ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ ɲʶ˅ʽʱΥ ɸʰ˂ʱˋˋʽʶˌ ʰ˄ʰʲʰʻ˃ʾʵʶˌ ʷ˄ʵʶʽ˅ʹˌ ʰ˄ˎ˕˖ˍʽˁ˗˄ ˁʽ˄ʺˋʶ˖˄ ʃʹʴʺΥ 

ɹɱɾɳ ......................................................................................................................................... 94 

ɳʽˁˈ˄ʰ сΦрΥ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˒ʰˊʰʴʴʽˇˏ ʅʰ˃ʰˊʽʱˌΦ ɮˊʽˋˍʶˊʱΥ {!wǎŎŀǇŜΣ ɲʶ˅ʽʱΥ 

StaMPS..................................................................................................................................... 95 

ɳʽˁˈ˄ʰ сΦсΥ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˉʶˊʽˇ˔ʺˌ ʰˊ˔ʰʾʰˌ ʇˊˍʰˁʾ˄ʰˌ ................................... 96 

ɳʽˁˈ˄ʰ сΦтΥ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˁʰʽ ˁ˂ʾˋʹ ʶʵʱ˒ˇˎˌ ˉʶˊʽˇ˔ʺˌ ʰˊ˔ʰʾʰˌ ʇˊˍʰˁʾ˄ʰˌ ... 96 

ɳʽˁˈ˄ʰ сΦуΥ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˉʶˊʽˇ˔ʺˌ ɱʱ˂˂ˇˎ ...................................................... 98 

ɳʽˁˈ˄ʰ сΦфΥʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ SARscape vs. StaMPS ................................................ 99 

ɳʽˁˈ˄ʰ сΦмлΥ ʄʺʴ˃ʰˍʰ ˋˍʹ˄ ɲˎˍʽˁʺ ɼˊʺˍʹ............................................................................. 100 

  



xiii 
 

ɩɞɪɢɞɯɨɥɞɦɚ ɫɯɠɥɚɬɱɦ 
ʅ˔ʺ˃ʰ оΦмΥ ɱʶ˖˃ʶˍˊʾʰ ˍˊˇ˔ʽ˗˄ ʵˇˊˎ˒ˈˊˇˎ............................................................................ 15 

ʅ˔ʺ˃ʰ оΦнΥ ʅ˔ʹ˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ʰʸʽ˃ˇˎʻʽʰˁʺˌ ˔˖ˊʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ʃʹʴʺΥ SAR-Guidebook, 

sarmap 2009 ............................................................................................................................ 16 

ʅ˔ʺ˃ʰ оΦоΥ ʅ˔ʹ˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ˉ˂ʱʴʽʰˌ ˔˖ˊʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ʃʹʴʺΥ ʆ˃ʺ˃ʰ ɱʶ˖ʴˊʰ˒ʾʰˌΣ UCL 

University ................................................................................................................................. 17 

ʅ˔ʺ˃ʰ 3.4: ʁˊʽʸˈ˄ˍʽʰ (H) ˁ ʰʽ ˁ ʱʻʶˍʹ (V) ̄ ˈ˂˖ˋʹ ʃʹʴʺ: Canada Centre for Remote Sensing 21 

ʅ˔ʺ˃ʰ оΦрΥ ɱʶ˖˃ʶˍˊʾʰ ˋ˃ʾˁˊˎ˄ˋʹˌ ʃʹʴʺΥ Gis wiki, FAU Erlangen-Nürnberg ......................... 22 

ʅ˔ʺ˃ʰ 3.6: ɱʶ˖˃ʶˍˊʾʰ ̄ ˍˏ˔˖ˋʹˌ ʃʹʴʺ: Natural Recourses Canada, 2013 ............................. 22 

ʅ˔ʺ˃ʰ оΦтΥ ɱʶ˖˃ʶˍˊʾʰ ˋˁʾʰˋʹˌ ʃʹʴʺΥ Raney, 1998 ................................................................ 23 

ʅ˔ʺ˃ʰ оΦуΥ ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˁʹ˂ʾʵ˖ˋʹˌ ʃʹʴʺΥ sarmap,2009 ............................................... 24 

ʅ˔ʺ˃ʰ 3.9: ɳˉʶ˅ʶˊʴʰˋʾʰ ̄ ˇ˂˂˗˄ ̍ ˕ʶ˖˄ ʃʹʴʺ:Canadian Centre for Remote Sensing ........... 25 

ʅ˔ʺ˃ʰ 3.10: ʆʶ˔˄ʽˁʷˌ ˒ ʽ˂ˍˊʰˊʾˋ˃ʰˍˇˌ ʃʹʴʺ: Canadian Centre for Remote Sensing ............. 25 

ʅ˔̋˃ʰ оΦммΥ ɱʶ˖˃ʶˍˊʾʰ ˂ʶʽˍˇˎˊʴʾʰˌ Stripmap ʃʹʴʺΥ ǿǿǿΦǊŀŘŀǊǘǳǘƻǊƛŀƭΦŜǳ ......................... 26 

ʅ˔ʺ˃ʰ оΦмнΥ ɱʶ˖˃ʶˍˊʾʰ ˂ʶʽˍˇˎˊʴʾʰˌ ScanSAR ʃʹʴʺΥ ǿǿǿΦǊŀŘŀǊǘǳǘƻǊƛŀƭΦŜǳ .......................... 27 

ʅ˔ʺ˃ʰ оΦмоΥ ɱʶ˖˃ʶˍˊʾʰ ˂ʶʽˍˇˎˊʴʾʰˌ Spotlight ʃʹʴʺΥ ǿǿǿΦǊŀŘŀǊǘǳǘƻǊƛŀƭΦŜu ......................... 28 

ʅ˔ʺ˃ʰ оΦмпΥ ɲʽˉ˂ʺ ʰ˄ʰˉʺʵʹˋʹ ʃʹʴʺΥ ʆˇ˃ʷʰˌ ʆʹ˂ʶˉʽˋˁˈˉʹˋʹˌΣ Santa Barbara University .. 29 

ʅ˔ʺ˃ʰ оΦмрΥ ɳˉʽ˒ʰ˄ʶʽʰˁʺ ˍˊʰ˔ˏˍʹˍʰ ...................................................................................... 29 

ʅ˔ʺ˃ʰ пΦмΥ ɱʶ˖˃ʶˍˊʾʰ ˂ʺ˕ʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʃʹʴʺΥLuzi G., 2010. Ground Based SAR 

LƴǘŜǊŦŜǊƻƳŜǘǊȅΥ ŀ bƻǾŜƭ ¢ƻƻƭ ŦƻǊ DŜƻǎŎƛŜƴŎŜΥ /ƘŀǇǘŜǊ м ƛƴ ōƻƻƪ άDŜƻǎŎƛŜƴŎŜ ŀƴŘ Remote 

Sensing New Achievements" ................................................................................................... 33 

ʅ˔ʺ˃ʰ пΦнΥ ɱʶ˖˃ʶˍˊʾʰ ˁʰˍʱ ˉ˂ʱˍˇˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʃʹʴʺΥ Zou Wei-bao, 2009 .................. 36 

ʅ˔ʺ˃ʰ пΦоΥ ɱʶ˖˃ʶˍˊʾʰ ˁʰˍʱ ˃ʺˁˇˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʃʹʴʺΥ Zou Wei-bao, 2009 .................... 37 

ʅ˔ʺ˃ʰ пΦпΥ ɲʾˁˍˎʰ ˋˎ˃ʲˇ˂ˇʴˊʰ˒ʹ˃ʱˍ˖˄ ˍʶ˔˄ʽˁʺˌ PS ˁ ʰʽ SBAS  ʃʹʴʺΥ sarmap .................... 40 

ʅ˔ʺ˃ʰ пΦрΥ ɲʽʱ˄ˎˋ˃ʰ ʲʱˋʹˌ .................................................................................................... 41 

ʅ˔ʺ˃ʰ пΦсΥ ʂˊˇˌ ˒ʱˋʹˌ ʶˉʾˉʶʵʹˌ ʴʹˌ ʃʹʴʺΥ Paul A Rosen, NASA, 2011 ............................... 44 

ʅ˔ʺ˃ʰ рΦмΥ ɲʽʰʵʽˁʰˋʾʰ ʵʶˏˍʶˊʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˒ʱˋʹˌ ʃʹʴʺΥ sarmap, 2013 .................... 63 

ʅ˔ʺ˃ʰ рΦнΥ ɲʽʱʴˊʰ˃˃ʰ ʲʹ˃ʱˍ˖˄ StaMPS ................................................................................ 69 

ʅ˔ʺ˃ʰ рΦоΥ ɲʽʱʴˊʰ˃˃ʰ ˋˎ˄ʵˎʰˋˍʽˁʺˌ ˃ʶʻˈʵˇˎ ..................................................................... 69 

ʅ˔ʺ˃ʰ рΦпΥ ʃˊˇʲˇ˂ʺ ʵʽʰ˄ˎˋ˃ʱˍ˖˄ Up, North ˁ ʰʽ East ̀ ʶ ʵʽʶˏʻˎ˄ˋʹ LOS ............................ 86 

ʅ˔ʺ˃ʰ рΦрΥ ɲʽʰ˒ˇˊʶˍʽˁʺ ˋˎ˃ʲˇ˂ʺ ˍ˖˄ ˇˊʽʸˈ˄ˍʽ˖˄ ˋˎ˄ʽˋˍ˖ˋ˗˄ όnorth, eastύ ˋˍʹ˄ ˁʰʻˇʵʽˁʺ 

ˁʰʽ ˋˍʹ˄ ʰ˄ˇʵʽˁʺ ˍˊˇ˔ʽʱΦ ɾˉ˂ʶΥ ɼʰʻˇʵʽˁʺ ˍˊˇ˔ʽʱ ɼˈˁˁʽ˄ˇΥ ɮ˄ˇʵʽˁʺ ˍˊˇ˔ʽʱ ʃʹʴʺΥ 

ʃʰˉˇˎˍˋʺˌΣ нлмп .................................................................................................................... 87 

ʅ˔ʺ˃ʰ сΦмΥ ɲʽʱʴˊʰ˃˃ʰ ʵʽʰ˔ˊˇ˄ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˋʶ ʶˉʽ˂ʶʴ˃ʷ˄ˇ ˋʹ˃ʶʾˇ ˋˍʹ˄ ʸ˗˄ʹ 

ʰ˄ˏ˕˖ˋʹˌ - SARscape ............................................................................................................. 93 



xiv 
 

ʅ˔ʺ˃ʰ сΦнΥ ɲʽʱʴˊʰ˃˃ʰ ʵʽʰ˔ˊˇ˄ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˋʶ ʶˉʽ˂ʶʴ˃ʷ˄ˇ ˋʹ˃ʶʾˇ ˋˍʹ˄ ʸ˗˄ʹ 

ʰ˄ˏ˕˖ˋʹˌ ς StaMPS ............................................................................................................... 94 

ʅ˔ʺ˃ʰ сΦоΥ ɲʽʱʴˊʰ˃˃ʰ ʵʽʰ˔ˊˇ˄ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˋʶ ʶˉʽ˂ʶʴ˃ʷ˄ˇ ˋʹ˃ʶʾˇ ˋˍˇ˄ ˇʽˁʽˋ˃ˈ 

ʰˊ˔ʰʾʰˌ ʇˊˍʰˁʾ˄ʰˌ ς StaMPS .................................................................................................. 97 

ʅ˔ʺ˃ʰ сΦпΥ ɲʽʱʴˊʰ˃˃ʰ ʵʽʰ˔ˊˇ˄ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˋʶ ʶˉʽ˂ʶʴ˃ʷ˄ˇ ˋʹ˃ʶʾˇ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ 

ˇʽˁʽˋ˃ˇˏ ɱʱ˂˂ˇˎ ς StaMPS ..................................................................................................... 98 

  



xv 
 

ɩɞɪɢɞɯɨɥɞɦɚ ɩɢɦɚɣɱɦ 
ʃʾ˄ʰˁʰˌ оΦмΥ ʃʰˊʱ˃ʶˍˊˇʽ ˍ˖˄ ʲʰˋʽˁ˗˄ SAR ̀ ˎˋˍʹ˃ʱˍ˖˄ ..................................................... 19 

ʃʾ˄ʰˁʰˌ оΦнΥ ʊʰˋ˃ʰˍʽˁʱ ˁʰ˄ʱ˂ʽʰ ʃʹʴʺΥ Moreira et al.,2013 ................................................ 20 

ʃʾ˄ʰˁʰˌ пΦм Υ ʋʰˊʰˁˍʹˊʽˋˍʽˁʷˌ ʲʱˋʶʽˌ ʴʽʰ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ˍˇˎ 9w{-мΣ ʃʹʴʺ Υ 

Data selection and interferometric baselines (Gens, 2006) .................................................... 42 

ʃʾ˄ʰˁʰˌ пΦнΥ ɽˇʴʽˋ˃ʽˁʱ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ..................................... 50 

ʃʾ˄ʰˁʰˌ рΦмΥ ɮˉʶʽˁˇ˄ʾˋʶʽˌ SAR ̄ ˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ........................................................ 54 

ʃʾ˄ʰˁʰˌ рΦ2Υ ʅˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ʰ˒ʰʽˊʷʻʹˁʰ˄ .............................................................. 73 

ʃʾ˄ʰˁʰˌ рΦоΥ ʆʰ˔ˏˍʹˍʶˌ ˁʰʽ ˍˇˉˇʻʶˋʾʰ ˋˍʰʻ˃˗˄ GPS ʃʹʴʺΥ ɳˊʴʰˋˍʺˊʽˇ ɮ˄˗ˍʶˊʹˌ 

ɱʶ˖ʵʰʽˋʾʰˌΣ ɳΦɾΦʃΦ ................................................................................................................. 85 

ʃʾ˄ʰˁʰˌ рΦпΥ ʆʰ˔ˏˍʹˍʶˌ ˁʰʽ ˍˇˉˇʻʶˋʾʰ ˋˍʰʻ˃˗˄ GPS ʃʹʴʺΥ ƘǘǘǇΥκκŘƛƻƴȅǎƻǎΦǎǳǊǾŜȅΦƴǘǳŀΦƎǊκ

 ................................................................................................................................................. 85 

ʃʾ˄ʰˁʰˌ рΦрΥ ʆʰ˔ˏˍʹˍʶˌ ˁʰʽ ˋ˒ʱ˂˃ʰˍʰ GPS ̀ ʶ ʵʽʶˏʻˎ˄ˋʹ LOS ............................................. 88 

ʃʾ˄ʰˁʰˌ рΦсΥ GPS vs. SAR ......................................................................................................... 89 

ʃʾ˄ʰˁʰˌ сΦмΥ ʅˏʴˁˊʽˋʹ ˂ˇʴʽˋ˃ʽˁ˗˄ StaMPS ˁ ʰʽ SARscape ................................................... 100 

ʃʾ˄ʰˁʰˌ AмΥ ʅˍˇʽ˔ʶʾʰ ˋʶʽˋ˃˗˄ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˍˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ -550-нлмп ˃ʶ ˃ ʷʴʶʻˇˌ 

ɾҔр ....................................................................................................................................... 108 

ʃʾ˄ʰˁʰˌ AΦнΥ ɲʽʰ˒ˇˊʱ ʵʽʰ˄ˎˋ˃ʱˍ˖˄ ʲʱˋʹˌ ˃ʶ ˉʽʻʰ˄ʷˌ ʶʽˁˈ˄ʶˌ master ʃʹʴʺΥ Eolisa, ESA 110 

ʃʾ˄ʰˁʰˌ A3: ɮ˄ʶˉʶ˅ʷˊʴʰˋˍʰ ɻ ʶʵˇ˃ʷ˄ʰ GPS ɹ ʽʰ ̱ ˇˎˌ ̀ ˍʰʻ˃ˇˏˌ XRSO, ANOP, GVDS, TUC2, 

CHAN, PALA ˁh ʽ MURT h ˄ˍʾˋˍˇʽ˔ʰ ........................................................................................ 114 

  



xvi 
 

 



1 
 

1. ɞɢɫɚɜɱɜɠ 
ɶ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾ ʷ˔ʶʽ ˖ˌ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹ˄ ˃ʶ˂ʷˍʹ ˍʹˌ ʶʵʰ˒ʽˁʺˌ 

ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˍʹˌ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌΣ ˃ʽʰˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ ʷ˄ˍˇ˄ʹ ˋʶʽˋ˃ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ 

˂ˈʴ˖ ˍʹˌ ˋˏʴˁ˂ʽˋʹˌ ɮ˒ˊʽˁʰ˄ʽˁʺˌ ˁʰʽ ɳˎˊʰˋʽʰˍʽˁʺˌ ˉ˂ʱˁʰˌΦ 

ɶ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʵʽʰˋˍʹ˃ʽˁʺˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ʶʾˁˇˋʽ ˔ˊˈ˄ʽʰ ʷ˔ʶʽ ˋˎ˄ʶʽˋ˒ʷˊʶʽ ˋ̱ ʹ 

˃ʶ˂ʷˍʹ ˍ˖˄ ʶˉʽ˒ʰ˄ʶʽʰˁ˗˄ ˃ʶˍʰˁʽ˄ʺˋʶ˖˄ ˍˇˎ ˒˂ˇʽˇˏ ˍʹˌ ɱ́  ̩ˁʰʽ ˁʰ˂ˏˉˍʶʽ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ 

ʶ˒ʰˊ˃ˇʴ˗˄ ˍʹˌ ʆʹ˂ʶˉʽˋˁˈˉʹˋʹˌΦ ʅʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʴʶ˖˂ˇʴʽˁʱ ʵʶʵˇ˃ʷ˄ʰΣ ʹ ʴʶ˖ʵʰʽˍʽˁʺ 

ˉ˂ʹˊˇ˒ˇˊʾʰ ˉˇˎ ˋˎ˂˂ʷʴʶˍʰʽ ˃ˉˇˊʶʾ ˄ʰ ʲˇʹʻʺˋʶʽ ˋˍʹ ˁʰ˂ˏˍʶˊʹ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ 

˒ʰʽ˄ˇ˃ʷ˄˖˄ ̄ ˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʽˌ ˁʽ˄ʺˋʶʽˌ ˍˇˎ ˒˂ˇʽˇˏ ˍʹˌ ɱʹˌ ˋ ʁˁ ʱˉˇʽʰ ˉʶˊʽˇ˔ʺΦ  

ʇˉˇˋˍˈ˔ˇʽ ʰˎˍʺˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽΥ 

V ɶ ˃ʶ˂ʷˍʹ ˁʰʽ ʶ˃ʲʱʻˎ˄ˋʹ ˋˍʹ ʻʶ˖ˊʾʰ ˍʹˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ 

V ɶ ʶ˅ˇʽˁʶʾ˖ˋʹ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ SARscape. 

V ɶ ʶ˅ˇʽˁʶʾ˖ˋʹ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ StaMPS. 

V ɶ ʶ˅ʰʴ˖ʴʺ ˍʰ˔ˎˍʺˍ˖˄ ʶʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɲˎˍʽˁʺˌ 

ɼˊʺˍʹˌΦ 

V ʁ ˋˎ˄ʵˎʰˋ˃ˈˌ ʰˎˍ˗˄ ˃ʶ GPS. 

V ɶ ʴʶ˖˒ˎˋʽˁʺ ʶˊ˃ʹ˄ʶʾʰ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ 

ʅˍˇ ʵʶˏˍʶˊˇ ˁ ʶ˒ʱ˂ʰʽˇ ʴʾ˄ʶˍʰʽ ˃ʽʰ ʶʽˋʰʴ˖ʴʺ ˋˍʹ ʴʶ˖˂ˇʴʾʰ ̱ ˇˎ ɳ˂˂ʰʵʽˁˇˏ ˔˗ˊˇˎ ˁʰʽ ˁˎˊʾ˖ˌ 

ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌΦ ɳ˄ʵʽʰ˒ʷˊʶʽ ˁˎˊʾ˖ˌ ˍˇ ˍʶˁˍˇ˄ʽˁˈ ˁʰʻʶˋˍ˗ˌ ˍʹˌ ɳ˂˂ʱʵʰˌ ˁʰʽ ʹ 

ˋʶʽˋ˃ʽˁˈˍʹˍʰ ˍʹˌ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˉˇˎ ʶ˅ʶˍʱʸʶˍʰʽΦ 

 ʆˇ ̱́ ʾˍ ̌ ˁʶ˒ʱ˂ʰʽˇ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ʶˉʽˋˁˈˉʹˋʹ ˍʹˌ ʻʶ˖ˊʾʰˌ ˍ˖˄ ʄʰ˄ˍʱˊ ʅˎ˄ʻʶˍʽˁˇˏ 

ɮ˄ˇʾʴ˃ʰˍˇˌΦ ɮˊ˔ʽˁʱΣ ʰ˄ʰ˒ʷˊʶˍʰʽ ʹ ʴʶ˖˃ʶˍˊʾʰ ˂ʺ˕ʹˌ ˍ˖˄ SAR ʰˉʶʽˁˇ˄ʾˋʶ˖˄Σ ˇʽ ʽʵʽˈˍʹˍʷˌ 

ˍˇˎˌ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄-ˋˍˈ˔˖˄Φ ʆʷ˂ˇˌΣ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˃ʶˊʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ʰˎˍ˗˄ ˍ˖˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄Φ 

ʅˍˇ ˍʷˍʰˊˍˇ ˁʶ˒ʱ˂ʰʽˇ ʴʾ˄ʶˍʰʽ ʰ˄ʰ˒ˇˊʱ ˋˍʹ ʻʶ˖ˊʾʰ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ ʃʰˊˇˎˋʽʱʸˇ˄ˍʰʽ 

ˇʽ ʰˊ˔ʷˌ ʰˎˍʺˌ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌΣ ˇʽ ɻ ʽʱ˒ˇˊʶˌ ˃ˇˊ˒ʷˌ ˍʹˌΣ ˍʰ ʲʺ˃ʰˍʰ ˁʰʽ ˍʷ˂ˇˌ ˇʽ ʶ˒ʰˊ˃ˇʴʷˌ 

ˍʹˌΦ 

ʅˍˇ ̫̄ ˃ˉˍˇ ˁʶ˒ʱ˂ʰʽˇ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ˍh  ˂ˇʴʽˋ˃ʽˁʱ ˉˇˎ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ʰ˄ʰ˒ʷˊʶˍʰʽ ˂ʶˉˍˇ˃ʶˊʷˋˍʶˊʰ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ 

ʰˎˍʱΣ ˁʰʻ˗ˌ ˁʰʽ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ʴʽʰ ˍˇ˄ ˋˎ˄ʵˎʰˋ˃ˈ ˍ˖˄ ˍʰ˔ˎˍʺˍ˖˄ ˃ʶ ˍʰ GPS. 

ʆʷ˂ˇˌΣ ˁ˂ʶʾ˄ˇ˄ˍʰˌ ˍʹ˄ ʵʽˉ˂˖˃ʰˍʽˁʺΣ ˋˍˇ ʷˁˍ ̌ˁʶ˒ʱ˂ʰʽˇ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˇ ˋ˔ˇ˂ʽʰˋ˃ˈˌ ˁʰʽ 

ʶˊ˃ʹ˄ʶʾʰ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ ˇʽ ̄́ˇˍʱˋʶʽˌ ʴʽʰ ˉʽʻʰ˄ʷˌ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ˁʰʽ 

˃ʶ˂ʷˍʶˌ. ɱʾ˄ʶˍʰʽ ˂ˈʴˇˌ ʶˉʾˋʹˌ ʴʽʰ ˋˏʴˁˊʽˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˂ˇʴʽˋ˃ʽˁ˗˄ ʲʱˋʶʽ 

ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ˁˊʽˍʹˊʾ˖˄. 
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2. ɜɞɱɤɨɜɢɚ ɩɞɪɢɨɯɠɫ ɥɞɤɞɬɠɫ  
ʆˇ ˉʰˊˈ˄ ˁʶ˒ʱ˂ʰʽˇ ʷ˔ʶʽ ˋˁˇˉˈ ˍʹ˄ ˂ʶˉˍˇ˃ʶˊʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ˎˉʱˊ˔ˇˎˋʰˌ ʴʶ˖˂ˇʴʽˁʺˌ 

ˁʰˍʱˋˍʰˋʹˌ ˍˇˎ ɳ˂˂ʹ˄ʽˁˇˏ ˔˗ˊˇˎΦ ɱʾ˄ʶˍʰʽ ʶ˃ʲʱʻˎ˄ˋʹ ˋˍʰ ˍʶˁˍˇ˄ʽˁʱ ˁʰʽ ˋʶʽˋ˃ˇ˂ˇʴʽˁʱ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ɳ˂˂ʱʵʰˌ ˁʰʽ ʶ˄ ˋˎ˄ʶ˔ʶʾʰ ˋˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌΣ 

ʵʹ˂ʰʵʺ ˍʹˌ ɲˎˍʽˁʺ ɼˊʺˍʹˌΦ 

2.1. ɬʀʆʐʋʉʅʆʙ ɚʉʗʇʑʎʂ ɞʇʇɻɿʅʆʋʞ ʔʡʍʋʑ 
ʁ ɳ˂˂ʹ˄ʽˁˈˌ ˔˗ˊˇˌ ʲˊʾˋˁʶˍʰʽ ˋˍʰ ˈˊʽʰ ˋˏʴˁ˂ʽˋʹˌ ˍʹˌ ɳˎˊʰˋʽʰˍʽˁʺˌ ˃ʶ ˍʹ˄ ɮ˒ˊʽˁʰ˄ʽˁʺ 

ˉ˂ʱˁʰΦ ʁʽ ˉ˂ʱˁʶˌ ˁʽ˄ˇˏ˄ˍʰʽ ˃ʶ ˋ˔ʶˍʽˁʺ ˍʰ˔ˏˍʹˍʰ ˍʹˌ ˍʱ˅ʹˌ ˍ˖˄ нΣр ʶˁʰˍˇˋˍ˗˄ ˍˇ ˔ˊˈ˄ˇΣ ˃ʶ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ˁʰˍʰʲˏʻʽˋʹ ˍʹˌ ɮ˒ˊʽˁʰ˄ʽˁʺˌ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ɳˎˊʰˋʽʰˍʽˁʺΦ ʍˌ ʶˉʰˁˈ˂ˇˎʻˇ 

ˉʰˊʰˍʹˊʶʾˍʰʽ ʷ˄ˍˇ˄ʹ ˋʶʽˋ˃ʽˁˈˍʹˍʰ ˋˍˇ˄ ɳ˂˂ʹ˄ʽˁˈ ˔˗ˊˇΦ ɮ˄ ˁʰʽ ˇʽ ˍʶˁˍˇ˄ʽˁʷˌ ʵʽʰʵʽˁʰˋʾʶˌ 

ˋˍʹ˄ ɳ˂˂ʱʵʰ ˔ˊˇ˄ˇ˂ˇʴˇˏ˄ˍʰʽ ˋˍʰ ʵʷˁʰ ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊˈ˄ʽʰ ˉˊʽ˄Σ ˍˇ ˋʹ˃ʶˊʽ˄ˈ 

ʴʶ˖ˍʶˁˍˇ˄ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ʴʶ˖ʵˎ˄ʰ˃ʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌΣ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ ʵˏˇ 

ʶˁʰˍˇ˃˃ˎˊʾ˖˄ ʶˍ˗˄ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ тллΦллл-мΦлллΦллл ʶˍ˗˄ όɽˎˁˇˏʵʹΣ 

2005). 

 

ɳʽˁˈ˄ʰ 2.1:ʆˇ ɳ˂˂ʹ˄ʽˁˈ ˍˈ˅ˇ ʃʹʴʺ: ɲʽʱ˂ʶ˅ʹΥ ʊˎˋʽˁʺ ˍʹˌ ɽʽʻˈˋ˒ʰʽˊʰˌΣ ɼˎˊʰˍʸʺ ɮΦ 

ʆʰ ˁˏˊʽʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ˍʶˁˍˇ˄ʽˁʺˌ ˍˇˎ ɳ˂˂ʰʵʽˁˇˏ ˍˈ˅ˇˎ όHellenic arc) ʶʾ˄ʰʽΥ ʹ 

ɳ˂˂ʹ˄ʽˁʺ ˍʱ˒ˊˇˌΣ ˍˇ ɳ˂˂ʹ˄ʽˁˈ ˄ʹˋʽ˖ˍʽˁˈ ʽʸʹ˃ʰˍˇʴʶ˄ʷˌ ˍˈ˅ˇΣ ʹ ˇˉʽˋʻˇˍʱ˒ˊˇˌ ˁʰʽ ˍˇ 

ʹ˒ʰʽˋˍʶʽʰˁˈ ˍˈ˅ ̌(ʶʽˁˈ˄ʰ 2.1). 

ɶ ɳ˂˂ʹ˄ʽˁʺ ˍʱ˒ˊˇˌ (Hellenic trench) ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˋˍʹ˄ ʶˉʰ˒ʺ ˍ˖˄ ʵˏˇ ˉ˂ʰˁ˗˄ (ʶʽˁˈ˄ʰ 

2.2). ɮˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʽʰ ˋʶʽˊʱ ʰˉˈ ʲʰʻʽʷˌ ʻʰ˂ʱˋˋʽʶˌ ˂ʶˁʱ˄ʶˌ όʲʱʻʹ нллл-5000m) ʰˉˈ ˍʹ 

ʄˈʵˇ ˃ʷ˔ˊʽ ˍʹ˄ ɼʶ˒ʰ˂ˇ˄ʽʱΦ 
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ʆˇ ɳ˂˂ʹ˄ʽˁˈ ˄ʹˋʽ˖ˍʽˁˈ ˍˈ˅ˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʰ ˄ʹˋʽʱ ʄˈʵˇΣ ɼʱˊˉʰʻˇΣ ɼˊʺˍʹ ˁʰʽ ɼˏʻʹˊʰΦ ʁʽ 

ˋˎ˃ˉʽʶˋˍʽˁʷˌ ʵˎ˄ʱ˃ʶʽˌ ˍ˖˄ ˂ʽʻˇˋ˒ʰʽˊʽˁ˗˄ ˉ˂ʰˁ˗˄ ˇʵʺʴʹˋʰ˄ ˋˍʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʽʸʹ˃ʱˍ˖˄ 

˃ʶ ˍˊʽʴ˖˄ʽˁʺ ˃ˇˊ˒ʺ όʵˇ˃ʺ ʴ˄˖ˋˍʺ ˖ˌ ˉˊʾˋ˃ʰ ʶˉʰˏ˅ʹˋʹˌύ. 

ʁ̄ ʽˋʻˇˍʱ˒ˊˇˌ όback-arc basin) ˁʰ˂ʶʾˍʰʽ ˍˇ ɼˊʹˍʽˁˈ ˉʷ˂ʰʴˇˌΣ ʵʹ˂ʰʵʺ ˃ʽʰ ʻʰ˂ʱˋˋʽʰ ˂ʶˁʱ˄ʹ 

˃̔ ˁˊˈˍʶˊˇˎ ʲʱʻˇˎˌ ʰˉˈ ˍʹ˄ ˍʱ˒ˊˇ όʷ˖ˌ 2000m)Φ ɶ ˂ʶˁʱ˄ʹ ʰˎˍʺ ʲˊʾˋˁʶˍʰʽ ʰ˄ʱ˃ʶˋʰ ˋˍˇ 

˄ʹˋʽ˖ˍʽˁˈ ˁʰʽ ˍˇ ʹ˒ʰʽˋˍʶʽʰˁˈ ˍˈ˅ˇΦ 

ʆʷ˂ˇˌ, ̱ ˇ ʹ˒ʰʽˋˍʶʽʰˁˈ ˍˈ˅ˇ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ʶˋ˖ˍʶˊʽˁˈ ˃ʷˊˇˌ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʰ ʹ˒ʰʾˋˍʶʽʰ 

ˋˍˇ ʅˇˎˋʱˁʽΣ ˋˍʰ ɾʷʻʰ˄ʰΣ ˋˍʹ ʅʰ˄ˍˇˊʾ˄ʹΣ ˋˍʹ ɾʺ˂ˇ ˁʰʽ ˋˍʹ ɿʾˋˎˊˇΦ ɲʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ 

˂ˈʴ˖ ˍʹˌ ʰ˄ʱˍʹ˅ʹˌ ˍˇˎ ˎ˂ʽˁˇˏ ˍʹˌ ˎˉˇʲˎʻʽʸˈ˃ʶ˄ʹˌ ɮ˒ˊʽˁʰ˄ʽˁʺˌ ˉ˂ʱˁʰˌΦ  

 

ɳʽˁˈ˄ʰ 2.2:ɰˏʻʽˋʹ ɮ˒ˊʽˁʰ˄ʽˁʺˌ ˉ˂ʱˁʰˌ ˋˍˇ ˔˗ˊˇ ˍˇˎ ɮʽʴʰʾˇˎ ʃʹʴʺΥ ʆ˃ʺ˃ʰ ɱʶ˖˂ˇʴʾʰˌ, ɮʃɸ 

ɶ ɳ˂˂ʱʵʰ ˉʰˊˇˎˋʽʱʸʶʽ ʷ˄ˍˇ˄ʹ ˋʶʽˋ˃ʽˁˈˍʹˍʰΦ ɲʽʰʻʷˍʶʽ ˃ʷ˔ˊʽ ˋˍʽʴ˃ʺˌ 157 ʵʽʶʴ˄˖ˋ˃ʷ˄ʰ 

ʶ˄ʶˊʴʱ ˋʶʽˋ˃ʽˁʱ ˊʺʴ˃ʰˍʰΣ ˉˇˎ ʷ˔ˇˎ˄ ˉˊˇˁʰ˂ʷˋʶʽ ˋˎ˄ˇ˂ʽˁʱΣ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΣ ртл ˋʶʽˋ˃ˇˏˌ 

ʱ˄˖ ˍ˖˄ с ʲʰʻ˃˗˄ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ ˊʾ˔ˍʶˊΦ ʁ ʶ˂˂ʹ˄ʽˁˈˌ ˔˗ˊˇˌ ˁʰˍʷ˔ʶʽ ˍʹ˄ ˉˊ˗ˍʹ ʻʷˋʹ ˋˍʹ 

ɾʶˋˈʴʶʽˇ ʰˉˈ ʱˉˇ˕ʹ ˋʶʽˋ˃ʽˁˈˍʹˍʰˌ ˁʰʽ ˍʹ˄ ʷˁˍʹ ʻʷˋʹ ˋʶ ˉʰʴˁˈˋ˃ʽˇ ʶˉʾˉʶʵˇΣ ˃ʶˍʱ ʰˉˈ 

˔˗ˊʶˌ ˃ʶ ˃ʶʴʱ˂ʹ ˋʶʽˋ˃ʽˁˈˍʹˍʰΣ ˈˉ˖ˌ ʹ ɹʰˉ˖˄ʾʰΣ ˇʽ ɿʷʶˌ ɳʲˊʾʵʶˌΣ ˍˇ ʃʶˊˇˏΣ ˍʰ ˄ʹˋʽʱ 

ʅˇ˂ˇ˃˗˄ˍˇˌ ˁʰʽ ʹ ʋʽ˂ʺΦ ʅˍʹ˄ ʶʽˁˈ˄ʰ нΦо ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ʴʶ˖ʴˊʰ˒ʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ 

ʶˉʽˁ̫ ˄ˍˊ˖˄ ˍ˖˄ ˋʶʽˋ˃˗˄ ˉˇˎ ˅ʶˉʷˊʰˋʰ˄ ˍʰ с ˊʾ˔ˍʶˊ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶˍ˗˄ -ррл ˉʋ ˁʰʽ нлмп ˃ʋ. 

ɶ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌ ʵʽʰˍʱˋˋʶˍʰʽ ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ ʸ˗˄ʹˌ ɲΦ ɮ˂ʲʰ˄ʾʰΣ ˄ʹˋʽʱ ɹˇ˄ʾˇˎ ˉʶ˂ʱʴˇˎˌΣ 

ɼˊʺˍʹΣ ɼʱˊˉʰʻˇˌΣ ʄˈʵˇˌ ˁʰʽ ɿΦɲΦ ʆˇˎˊˁʾʰΣ ˈˉˇˎ ˇʽ ˋʶʽˋ˃ˇʾ ʶʾ˄ʰʽ ʶˉʽ˒ʰ˄ʶʽʰˁˇʾ. ʅ́ ˃ʰ˄ˍʽˁʺ 

ˋʶʽˋ˃ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍˇ ɰΦ ɮʽʴʰʾˇ ˁʰʽ ˋˍʹ ɰΦɲΦ ɮ˄ʰˍˇ˂ʾʰ ˃ ʁˋʶʽˋ˃ˇˏ ̩

ʶ˄ʵʽʱ˃ʶˋˇˎ ʲʱʻˇˎˌΦ 

http://www.geo.auth.gr/courses/ggg/ggg871y/ch5/sxima_42.jpg
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ɳʽˁˈ˄ʰ 2.3: ʋʱˊˍʹˌ ˋʶʽˋ˃ʽˁˈˍʹˍʰˌ ɾҔс h ˉˈ -ррлˉΦʋΦ ˃ʷ˔ˊʽ нлмп ˃ ΦʋΦΣ ʃʹʴʺ: ɰʱˋʹ 

ʵʶʵˇ˃ʷ˄˖˄ ʅʶʽˋ˃ˇ˂ˇʴʽˁˇˏ ˋˍʰʻ˃ˇˏ ɮˊʽˋˍˇˍʶ˂ʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 

 

ɶ ˋʶʽˋ˃ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˋˍʹ˄ ˉ˂ʱˁʰ ˉˇˎ ˁʰˍʰʵˏʶˍʰʽ ʶʾ˄ʰʽ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˊʽ˗˄ 

ʵʽʰʵʽˁʰˋʽ˗˄Φ ʅˍʹ˄ ʶʽˁˈ˄ʰ нΦ4Σ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ «1», ̌ ʽ ˋʶʽˋ˃ˇʾ ʴʶ˄˄ʽˇˏ˄ˍʰʽ ˋʰ˄ ʰ˄ˍʾʵˊʰˋʹ ˋˍʹ˄ 

ˁʱ˃˕ʹ ˍʹˌ ˂ʽʻˈˋ˒ʰʽˊʰˌ ˁʰʻ˗ˌ ʰˎˍʺ ʰˊ˔ʾʸʶʽ ˄ʰ ʲˎʻʾʸʶˍʰʽΦ ɶ ˁˏˊˍ˖ˋʹ ˍʹˌ ˉ˂ʱˁʰˌ ˉˊˇˌ ˍʰ 

ˁʱˍ˖ ˍʶ˄ˍ˗˄ʶʽ ˍˇ ˉʱ˄˖ ˃ʷˊˇˌ ˍʹˌΦ ɮˎˍˈ ʷ˔ʶʽ ˋʰ˄ ˋˎ˄ʷˉʶʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˁʰ˄ˇ˄ʽˁ˗˄ 

ˊʹʴ˃ʱˍ˖˄ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍˇˎˌ ˋʶʽˋ˃ˇˏˌ ˉˇˎ ˋˎ˃ʲʰʾ˄ˇˎ˄ ˋʶ ʰˎˍˈ ˍˇ ˍ˃ʺ˃ʰΦ ɶ ˉʶˊʽˇ˔ʺ 

«2» ɻ ʹ˂ʰʵʺ ʹ ʶˉʰ˒ʺ ˃ʶˍʰ˅ˏ ˍʹˌ ʲˎʻʽʸˈ˃ʶ˄ʹˌ ˁʰʽ ˍʹˌ ˎˉʶˊˁʶʾ˃ʶ˄ʹˌ ˉ˂ʱˁʰˌΣ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ 

ʰˉˈ ˇˊʽʸˈ˄ˍʽʶˌ ˋˎ˃ˉʽʶˋˍʽˁʷˌ ʵˎ˄ʱ˃ʶʽˌ ˁʰʽ ˇʽ ˋʶʽˋ˃ˇʾ ʶʵ˗ ʴʶ˄˄˗˄ˍʰʽ ˉʱ˄˖ ˋʶ ʰ˄ʱˋˍˊˇ˒ʰ 

ˊʺʴ˃ʰˍʰΦ ʆʷ˂ˇˌΣ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ «3», ʵʹ˂ʰʵʺ ˋˍˇ ʲˎʻʽˋ˃ʷ˄ˇ ˍ˃ʺ˃ʰ ˍʹˌ ˉ˂ʱˁʰˌΣ ˇʽ ˋʶʽˋ˃ˇʾ 

ˉˇˎ ʴʶ˄˄˗˄ˍʰʽ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ʰ˄ʱˋˍˊˇ˒ʰ ˊʺʴ˃ʰˍʰΦ ɮˎˍˈ ˋˎ˃ʲʰʾ˄ʶʽ ʵʽˈˍʽ ʹ ˉ˂ʱˁʰ ˁʰʻ˗ˌ 

ʲˎʻʾʸʶˍʰʽ ˉʰˊʱʴʶˍʰʽ ˋˍˇ ˉʱ˄˖ ˃ʷˊˇˌ ˍʹˌ ʻʶˊ˃ˈˍʹˍʰ ˂ˈʴ˖ ˍˊʽʲʺˌ ˉˇˎ ˂ʽ˗˄ʶʽ ˋʶ ˁʱˉˇʽˇ 

ʲʰʻ˃ˈ ˍˇ ˎ˂ʽˁˈ ˍʹˌ ˁʰʽ ˋʰ˄ ˋˎ˄ʷˉʶʽʰ ʹ ˉˎˁ˄ˈˍʹˍʱ ˍˇˎ ˎ˂ʽˁˇˏ ˍʹˌ ˉ˂ʱˁʰˌ ʶ˂ʰˍˍ˗˄ʶˍʰʽ ˁʰʽ 

ˍʶʾ˄ʶʽ ˄ʰ ʰ˄ʷʲʶʽΦ 
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ɳʽˁˈ˄ʰ 2.4: ɮʽˍʾʶˌ ʴʷ˄ʶˋʹˌ ˋʶʽˋ˃˗˄ ʃʹʴʺ: ʆ˃ʺ˃ʰ ɱʶ˖˂ˇʴʾʰˌ, ɮʃɸ 

 

2.2. ɫʀʅʎʈʋʇʋɾʚɻ ʆɻʅ ɜʀʖʐʀʆʐʋʉʅʆʝ ɩʀʍʅɼʗʇʇʋʉ ʐʂʏ ɣʍʙʐʂʏ 
ʂˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶΣ ˋˍˇ ɿˈˍʽˇ ɮʽʴʰʾˇ  ́ˋˏʴˁˊˇˎˋʹ ˍ˖˄ ʵˏˇ ˉ˂ʰˁ˗˄ ʴʾ˄ʶˍʰʽ ˁˇ˄ˍʱ ˋˍʹ˄ 

ɼˊʺˍʹΦ ʅˍʹ˄ ʶʽˁˈ˄ʰ нΦр ʲ˂ʷˉˇˎ˃ʶ ˃ʾʰ ˍˇ˃ʺ ˍʹˌ ˁʰˍʱʵˎˋʹˌ ˍʹˌ ɮ˒ˊʽˁʱ˄ʽˁʺˌ ˉ˂ʱˁʰˌ ˈˉˇˎ 

ˋˍˇ όʰύ ʲˊʾˋˁʶˍʰʽ ʹ ɼˊʺˍʹ ˁʰʽ ˋˍˇ όʲύ ˍˇ ʶˋ˖ˍʶˊʽˁˈ ˃ʷˊˇˌ ˍˇˎ ɮʽʴʰʾˇˎΦ ɶ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ 

ˋʶʽˋ˃˗˄ ˃ʰˊˍˎˊʱ ʵˇ˃ʺ ˉˇˎ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʲˎʻʾʸʶˍʰʽ ˉˊˇˌ ˍʰ ʲˈˊʶʽʰΦ 

 

ɳʽˁˈ˄ʰ нΦ5Υ ʆˇ˃ʺ ˁʰˍʱʵˎˋʹˌ ʰ˒ˊʽˁʰ˄ʽˁʺˌ ˉ˂ʱˁʰˌ ̄ ˇˎ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˋʶʽˋ˃ˇ˂ˇʴʽˁʱ 

ʵʶʵˇ˃ʷ˄ʰ ʃʹʴʺΥ ʆ˃ʺ˃ʰ ɱʶ˖˂ˇʴʾʰˌΣ ɮʃɸ 

http://www.geo.auth.gr/courses/ggg/ggg871y/ch5/sxima_42.jpg
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ɽˈʴ˖ ˍʹˌ ˍˇˉˇʻʶˋʾʰˌ ˍʹˌ ɼˊʺˍʹˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ʷ˄ˍˇ˄ʹ ˋʶʽˋ˃ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΣ ʹ ˇˉˇʾʰ 

ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˒ʰʾ˄ʶˍʰʽ ˋˍʽˌ ʶʽˁˈ˄ʶˌ нΦ6 ˁʰʽ нΦ7. ʆˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ -ррл ʷ˖ˌ 

нлмп ˋˍʹ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˋˎ˄ʷʲʹˋʰ˄ сф ˁˏˊʽˇʽ ˋʶʽˋ˃ˇʾ ˃ʶ ˃ʷʴʶʻˇˌ ɾҔрΦлΦ ʅˍˇ˄ ˉʾ˄ʰˁʰ ɮ1 

ˍˇˎ ʃʰˊʰˊˍʺ˃ʰˍˇˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍ˖˄ ˁˏˊʽ˖˄ ˋʶʽˋ˃˗˄ ˍˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ -

550-нлмп ˋˍʹ ˉʶˊʽˇ˔ʺ ˍʹˌ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˃ʶ ˃ʷʴʶʻˇˌ ɾҔрΦ ʅˍʽˌ ʶʽˁˈ˄ʶˌ нΦс ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ 

ˇʽ ˋʶʽˋ˃ˇʾ ʰˎˍˇʾ ˉʱ˄˖ ˋˍˇ ˔ʱˊˍʹ ˍʹˌ ɳ˂˂ʱʵʰˌ ˁʰʽ ˍʹˌ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ʰ˄ˍʾˋˍˇʽ˔ʰΦ 

 

ɳʽˁˈ˄ʰ нΦ6Υ ʅʶʽˋ˃ˇʾ ɾҔр ʰˉˈ -ррл ˉΦʋΦ ˃ʷ˔ˊʽ нлмп ˃ΦʋΦ ʃʹʴʺΥ ʅʶʽˋ˃ˇ˂ˇʴʽˁˈˌ ˋˍʰʻ˃ˈˌ 

ɮˊʽˋˍˇˍʶ˂ʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 

 

2.3. ɡʀʈɻʐʅʆʋʚ ɯʗʍʐʀʏ ɩʀʍʅʋʔʙʏ ɥʀʇʘʐʂʏ 
ɲʾ˄ˇ˄ˍʰʽ ˃ʶˊʽˁˇʾ ˔ʱˊˍʶˌ ʴʽʰ ˁʰ˂ˏˍʶˊʹ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌΦ 

ɮˊ˔ʽˁʱΣ ˉʰˊʰʻʷˍʶˍʰʽ ʷ˄ʰˌ ˔ʱˊˍʹˌ ˔ˊʺˋʶ˖˄ ʴʹˌ ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌΦ ɳ˅ʶˍʱʸˇ˄ˍʰˌ ˍʹ˄ 

˃ˇˊ˒ˇ˂ˇʴʾʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ˈˍʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ʶʾ˄ʰʽ ˇˊʶʽ˄ˈ ˃ʶ 

ˁˎˊʽˈˍʶˊˇ ˇˊʶʽ˄ˈ ˈʴˁˇ ˍʹ˄ ˇˊˇˋʶʽˊʱ ˍ˖˄ ɽʶˎˁ˗˄ ʁˊʷ˖˄Φ ʆʰ ɽʶˎˁʱ ʂˊʹ ʶʾ˄ʰʽ ˍˇ ˕ʹ˂ˈˍʶˊˇ 

ʲˇˎ˄ˈΣ ˃ʶ ˃ʷʴʽˋˍˇ ˎ˕ˈ˃ʶˍˊˇ ˍʰ нΦпро ˃ʷˍˊʰ. 
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ɳʽˁˈ˄ʰ 2.7: ʋˊʺˋʶʽˌ ɱʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ʃʹʴʺ: Corine Land Cover 

ɮˉˈ ˍʹ˄ ʶʽˁˈ˄ʰ нΦт ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ʹ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ʷ˔ʶʽ ˇˎˋʽʰˋˍʽˁʱ ʷ˄ʰ˄ ˃ʶʴʱ˂ˇ 

ʰˋˍʽˁˈ ʽˋˍˈ ˁʰʽ ʴʽΩ ʰˎˍˈ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʷ˄ʰˌ ʰˉˈ ˍˇˎˌ ˉʽˇ ˉˎˁ˄ˇˁʰˍˇʽˁʹ˃ʷ˄ˇˎˌ ˁʰʽ 

ˉˎ ˁ˄ˇʵˇ˃ʹ˃ʷ˄ˇˎˌ ɿˇ˃ˇˏˌ ˍˇˎ ˄ʹˋʽˇˏΦ ɳˉʽˉ˂ʷˇ˄Σ ˈ˃˖ˌΣ ˎˉʱˊ˔ˇˎ˄ ˁʰʽ ˉʶˊʽˇ˔ʷˌ ˒ˎˋʽˁˇˏ 

ˁʱ˂˂ˇˎˌ ˁʰʽ ˉ˂ˇˏˍˇˎΦ ɮˎ˅ʹ˃ʷ˄ʶˌ ʶʾ˄ʰʽ ˒ˎˋʽˁʱ ˁʰʽ ˇʽ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ʶˌ ˁʰʽ ˇʽ ʰˊʵʶˎˈ˃ʶ˄ʶˌ 

ʶˁˍʱˋʶʽˌΦ 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ʷ˄ʰˌ ˔ʱˊˍʹˌ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ ˉˊʰ˄˗˄ όʶʽˁˈ˄ʰ нΦ8), ʷ˄ʰˌ 

˔ʱˊˍʹˌ ˁ˂ʾˋʹˌ ʶʵʱ˒ˇˎˌ όʶʽˁˈ˄ʰ нΦ9ύ ˁʰʽ ˍˇ ˕ʹ˒ʽʰˁ ˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ ʰˉˈ ˍʹ˄ 

ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳ (ʶʽˁˈ˄ʰ нΦмлύ. 

 

ɳʽˁˈ˄ʰ 2.8: ʋʱˊˍʹˌ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ ˉˊʰ˄˗˄ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ 
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ɳʽˁˈ˄ʰ 2.9: ʋʱˊˍʹˌ ˁ˂ʾˋʶ˖˄ ̄ ʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ 

 

ɳʽˁˈ˄ʰ 2.10: ʌʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ʃʹʴʺΥ ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳΦ 

 

ʈˋˍʶˊʰ ʰˉˈ ˃ʶ˂ʷˍʹ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ˔ʰˊˍ˗˄ ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˇʽ ʷ˄ˍˇ˄ʶˌ ˁ˂ʾˋʶʽˌ ˍ˖˄ ˉˊʰ˄˗˄ 

ˁʰʽ ˍʰ ˃ʶʴʱ˂ʰ ˎ˕ˈ˃ʶˍˊʰ ʲˊʾˋˁˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍˇ ˄ˈˍʽˇ ˁˇ˃˃ʱˍʽ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌΦ 
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3. ɪɚɦɬɚɪ ɫɭɦɡɞɬɢɣɨɭ ɚɦɨɢɜɥɚɬɨɫ (SAR) 
ɶ ˂ʷ˅ʹ ˊʰ˄ˍʱˊ RADAR ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʽˌ ˂ʷ˅ʶʽˌ Radio Detection and Ranging ˁʰʽ ˋʹ˃ʰʾ˄ʶʽ 

ʰ˄ʾ˔˄ʶˎˋʹ ˃ʶ ʹ˂ʶˁˍˊˇ˃ʰʴ˄ʹˍʽˁʱ ˁˏ˃ʰˍʰ ˁʰʽ ˃ʷˍˊʹˋʹ ʰˉˇˋˍʱˋʶ˖ˌΦ 

3.1. ɞʅʎɻɾʖɾʙ ʎʐɻ ɫʑʎʐʙʈɻʐɻ ɪɻʉʐʗʍ  
ʆʰ ˋˎˋˍʺ˃ʰˍʰ ʄɮɿʆɮʄ ʷ˔ˇˎ˄ ˍˊʶʽˌ ʲʰˋʽˁʷˌ ˂ʶʽˍˇˎˊʴʾʶˌ όʶʽˁˈ˄ʰ оΦмύ: 

¶ ɾʶˍʰʵʾʵʶʽ ʹ˂ʶˁˍˊˇ˃ʰʴ˄ʹˍʽˁʱ ˁˏ˃ʰˍʰ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍ˖˄ ˃ʽˁˊˇˁˎ˃ʱˍ˖˄ ˉˊˇˌ ʷ˄ʰ 

ˋˍˈ˔ˇ 

¶ ɽʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˉˇˋˈˍʹˍʰ ˍʹˌ ˃ʶˍʰʵʽʵˈ˃ʶ˄ʹˌ ʶ˄ʷˊʴʶʽʰˌ  ˉˇˎ ʰ˄ʰˁ˂ʱˍʰʽ ʰˉˈ ˁʱˉˇʽˇ 

ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ 

¶ ɼʰˍʰʴˊʱ˒ʶʽ ˍʹ ˔ˊˇ˄ʽˁʺ ˁʰʻˎˋˍʷˊʹˋʹ ˁʰʽ *ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˋʺ˃ʰˍˇˌ ˉˇˎ 

ˇˉʽˋʻˇˋˁʶʵʱˋˍʹˁʶΦ ɶ ˔ˊˇ˄ʽˁʺ ˁʰʻˎˋˍʷˊʹˋʹ ʲˇʹʻʱʶʽ ˋˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 

ʰˉˈˋˍʰˋʹˌ ˃ʶˍʰ˅ˏ ʵʷˁˍʹ ˁʰʽ ˋˍˈ˔ˇˎ ˁʰʽ ʹ ʷ˄ˍʰˋʹ ˋˍʹ˄ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍ˖˄ 

ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˋˍˈ˔˖˄Φ 

 

ɳʽˁˈ˄ʰ 3.1: ʆˊˈˉˇˌ ˂ ʶʽˍˇˎˊʴʾʰˌ ́ ʰ˄ˍʱˊ ʃʹʴʺ: Canada Centre for Remote Sensing, Natural 

Resources Canada 

ʅˎ˄ʺʻ˖ˌ ʹ ˁʶˊʰʾʰ ʶ˄ˈˌ ˊʰ˄ˍʱˊ ˋˍʷ˂˄ʶʽ ˁʰʽ ˂ʰ˃ʲʱ˄ʶʽ ˉʰ˂˃ˇˏˌ ˃ʽˁˊˇˁˎ˃ʱˍ˖˄ ˋˍˇ 

ʹ˂ʶˁˍˊˇ˃ʰʴ˄ʹˍʽˁˈ ˒ʱˋ˃ʰ ˃ʶ ˃ʺˁʹ ˁˏ˃ʰˍˇˌ ʰˉˈ мл4 mm ʷ˖ˌ м cmΣ ʵʹ˂ʰʵʺ ˋʶ ˒ʱˋ˃ʰ 

ˋˎ˔˄ˇˍʺˍ˖˄ ʰˉˈ олл MHz ̫ ˖ˌ ол GHz. 

ɶ ʰˊ˔ʽˁʺ ʽʵʷʰ ˍˇˎ ˊʰ˄ˍʱˊ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˉʶˊʾˉˇˎ ˍˇ муут ʰˉˈ ˍˇ˄ ˒ˎˋʽˁˈ HertzΣ ˇ ˇˉˇʾˇˌ 

ʵʽh̄ ʾˋˍ˖ˋʶ ˈˍʽ ˍʰ ˊʰʵʽˇˁˏ˃ʰˍʰ ʰ˄ʰˁ˂ˇˏ˄ˍʰʽ ʰˉˈ ˇˊʽˋ˃ʷ˄ʰ ˎ˂ʽˁʱΣ ʹ˂ʶˁˍˊʽˁʱ ʰʴ˗ʴʽ˃ʰΦ 

ɴˉʶʽˍʰ ʷʴʽ˄ʰ˄ ˉˇ˂˂ʱ ˉʶʽˊʱ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˋˎˋˍʹ˃ʱˍ˖˄ ˊʰ˄ˍʱˊ ˉˇˎ ʻʰ ʰ˄ʾ˔˄ʶˎʰ˄ 

ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˋˍʹ˄ ˉˇˊʶʾʰ ʵʽʱʵˇˋʹˌ ˍ˖˄ ˃ʽˁˊˇˁˎ˃ʱˍ˖˄Φ ɹʵʽʰʾˍʶˊʹ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ 

ʰˎˍʺˌ ˎˉʺˊ˅ʶ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ɰΩ ʃʰʴˁˇˋ˃ʾˇˎ ʃˇ˂ʷ˃ˇˎ ʴʽʰ ʶ˒ʰˊ˃ˇʴʺ ˋˍˇ˄ ʷʴˁʰʽˊˇ 

ʶ˄ˍˇˉʽˋ˃ˈ ʶ˔ʻˊʽˁ˗˄ ʰʶˊˇˋˁʰ˒˗˄Σ ˋʶ ˃ʶʴʱ˂ʹ ʰˉˈˋˍʰˋʹΣ ʰˊˁʶˍʱ ˉˊʽ˄ ˍˇ˄ ˇˉˍʽˁˈ ˍˇˎˌ 

ʶ˄ˍˇˉʽˋ˃ˈΦ ʆˇ мфруΣ ʶˉʽ˄ˇʺʻʹˁʰ˄ ˋˍʽˌ ɶʃɮ ˍʰ ˉˊ˗ˍʰ ˍˊʽˋʵʽʱˋˍʰˍʰ ˋˎˋˍʺ˃ʰˍʰ ˊʰ˄ˍʱˊ 
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ʷˊʶˎ˄ʰˌ ʰʷˊˇˌΦ ʆˇ мфслΣ ˁʰˍʰˋˁʶˎʱˋˍʹˁʶ ˍˇ ˉˊ˗ˍˇ ʰ˃ʶˊʽˁʱ˄ʽˁˇ ˊʰ˄ˍʱˊ ˋˎ˃ˉʾʶˋʹˌ 

ˉʰ˂˃˗˄Σ ˍˇ ˇˉˇʾˇ ʺˍʰ˄ ʷ˄ʰ ʶ˄ʰʷˊʽˇ ˋˏˋˍʹ˃ʰ ʷʴˁʰʽˊʹˌ ˉˊˇʶʽʵˇˉˇʾʹˋʹˌΦ ʅˍʹ˄ ˉʶˊʾˇʵˇ ʰˉˈ 

ˍˇ мфтл ˃ʷ˔ˊʽ ˁʰʽ ˍʽˌ ʰˊ˔ʷˌ ˍʹˌ ʵʶˁʰʶˍʾʰˌ ˍˇˎ мффл ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ˁʰʽ ʵˇˁʽ˃ʱˋʻʹˁʰ˄ ʰˉˈ 

ˉˇ˂ʽˍʽˁˇˏˌ ˒ˇˊʶʾˌΣ ˉΦ˔Φ ʰˉˈ ˍˇ ɼʰ˄ʰʵʽˁˈ ɼʷ˄ˍˊˇ ʆʹ˂ʶˉʽˋˁˈˉʹˋʹˌ ˁʰʽ ˍˇ Jet Propulsion 

Laboratory ˍʹˌ b!{!Σ ˍʰ ˉˊ˗ˍʰ ˉʶʽˊʰ˃ʰˍʽˁʱ ˋˎˋˍʺ˃ʰˍʰ SARΣ ˉˇˎ ˂ʶʽˍˇˏˊʴʹˋʰ˄ ʰˊ˔ʽˁʱ ˋʶ 

ʰʶˊˇˉ˂ʱ˄ʰ ˁʰʽ ʰˊʴˈˍʶˊʰ ˋʶ ʵˇˊˎ˒ˈˊˇˎˌΦ όɲʶ˂ʹˁʰˊʱˇʴ˂ˇˎΣ нллр) 

ʆʰ ˊʰ˄ˍʱˊ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˂ʶˉʽˋˁˇˉʽˁʷˌ ʁ ˒ʰˊ˃ˇʴʷˌ ˔˖ˊʾʸˇ˄ˍʰʽ ˋˍʽˌ ˉʰˊʰˁʱˍ˖ 

ˁʰˍʹʴˇˊʾʶˌΥ 

¶ ʄʰ˄ˍʱˊ ̄ ˂ʶˎˊʽˁʺˌ h ˉʶʽˁˈ˄ʽˋʹˌ (Side-looking Imaging Radars, SIR) 

¶ ɮ˂ˍʽ˃ʶˍˊʽˁʱ ́ ʰ˄ˍʱˊ (Nadir-looking Radars) 

¶ ʄʰ˄ˍʱˊ ʵʽʰˋˁˇˊˉʽˋ˃ˇˏ (Scatterometers) 

ɳˉʾˋʹˌΣ ˍʰ ˋˎˋˍʺ˃ʰˍʰ ˊʰ˄ˍʱˊ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍˇˏ˄ ˖ˌΥ 

¶ ɳ˄ʶˊʴʱΣ ʵʹ˂ʰʵʺ ˃ʶ ˍʹ˄ ʾʵʽʰ ʰ˄ˍʷ˄ʰ ʶˁˉʷ˃ˉˇˎ˄ ˁʰʽ ˂ʰ˃ʲʱ˄ˇˎ˄ ˉʰ˂˃ˇˏˌ ʺ 

¶ ʃʰʻʹˍʽˁʱΣ ˍʰ ˇˉˇʾʰ ˃ʶˍˊˇˏ˄ ˍʹ ˒ˎˋʽˁʺ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˉˇˎ ʶˁˉʷ˃ˉʶˍʰʽ ʰˉˈ ʵʽʱ˒ˇˊʰ 

˒ˎˋʽˁʱ ˁʰʽ ʱ˂˂ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˁʰʽ ˍʹ˄ ʶ˄ʷˊʴʶʽʰ ʶʽʵʽˁ˗˄ ˋˍˈ˔˖˄ ʰˉˈ ʱ˂˂ʶˌ ˉʹʴʷˌ  

ɮˎˍʱ ˉˇˎ ʶ˄ʵʽʰ˒ʷˊˇˎ˄ ˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹΣ ˂ˈʴ˖ ˍˇˎ ˈˍʽ ʶʾ˄ʰʽ ʵˎ˄ʰˍʺ ʹ ʵˎˋʵʽʱˋˍʰˍʹ 

ʰˉʶʽˁˈ˄ʽˋʹΣ ʶʾ˄ʰʽ ˍʰ ˊʰ˄ˍʱˊ ˉ˂ʶˎˊʽˁʺˌ ʰˉʶʽˁˈ˄ʽˋʹˌ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ˍʰ ʄʰ˄ˍʱˊ ʅˎ˄ʻʶˍʽˁˇˏ 

ɮ˄ˇʾʴ˃ʰˍˇˌΦ  

3.2. ɞʅʎɻɾʖɾʙ ʎʐɻ ɫʑʎʐʙʈɻʐɻ ɪɻʉʐʗʍ ɫʑʉʃʀʐʅʆʋʞ ɚʉʋʚɾʈɻʐʋʏ 

(SAR) 
ʆʰ ˊʰ˄ˍʱˊ ˋˎ˄ʻʶˍʽˁˇˏ ʰ˄ˇʾʴ˃ʰˍˇˌ ʷ˔ˇˎ˄ ʰˉˇˁˍʺˋʶʽ ˃ʶʴʱ˂ˇ ʴʶ˖ʵʰʽˍʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄  ˍʰ 

ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˍˈˋˇ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˃ˇ˄ˍʷ˂˖˄ ʶʵʱ˒ˇˎˌ  όDTM ς digital terrain model) 

ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˃ʽˁˊˇ˃ʶˍʰˁʽ˄ʺˋʶ˖˄ ˍʹˌ ʴʺʽ˄ʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌΦ  

ʆʰ ʄʰ˄ˍʱˊ ʅˎ˄ʻʶˍʽˁˇˏ ɮ˄ˇʾʴ˃ʰˍˇˌ ʰ˄ʺˁˇˎ˄ ˋˍʹ˄ ˁʰˍʹʴˇˊʾʰ ˍ˖˄ ʶ˄ʶˊʴ˗˄ ˊʰ˄ˍʱˊΣ ʵʹ˂ʰʵʺ 

ʷ˔ˇˎ˄ ˃ʽʰ ʰ˄ˍʷ˄ʰ ˉˇˎ ʶˁˉʷ˃ˉʶʽ ˁʰʽ ˂ʰ˃ʲʱ˄ʶʽ ˍˇˎˌ ˉʰ˂˃ˇˏˌΦ ʆˇ ˉ˂ʶˇ˄ʷˁˍʹ˃ʰ ʰˎˍ˗˄ ʶʾ˄ʰʽ 

ˈˍʽ ʵʶ˄ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ʹ˂ʽʰˁˈ ˒˖ˍʽˋ˃ˈΦ ɴˍˋʽ ˎˉʱˊ˔ʶʽ ʵˎ˄ʰˍˈˍʹˍʰ ʰˉʶʽˁˈ˄ʽˋʹˌ 

ʰ˄ʶ˅ʱˊˍʹˍʹˌ ˍʹˌ ˄ʶ˒ˇˁʱ˂ˎ˕ʹˌ ˁʰʽ ˍ˖˄ ˁʰʽˊʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ʰ˂˂ʱ ˁʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˈ˂ˇˎ 

ˍˇˎ нп˗ˊˇˎΦ 

3.2.1. ɚʍʔʙ ɤʀʅʐʋʑʍɾʚɻʏ SAR 

ʆʰ ˊʰ˄ˍʱˊ ˋˎ˄ʻʶˍʽˁˇˏ ʰ˄ˇʾʴ˃ʰˍˇˌ ʶ˒ʰˊ˃ˈʸˇˎ˄ ˃ʽʰ ˍʶ˔˄ʽˁʺ ʹ ˇˉˇʾʰ ˋˎ˄ʻʷˍʶʽ ˍʹ˄ ˃ʷˍˊʹˋʹ 

˃ʽʰˌ ʰ˄ˍʷ˄ʰˌ ˃ʶʴʱ˂ˇˎ ˃ʺˁˇˎˌ ˃ʶ ˍˇ ˋˎ˄ʵˎʰˋ˃ˈ ˍ˖˄ ˋʹ˃ʱˍ˖˄ ˉˇˎ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ʰˉˈ ʷ˄ʰ 

ˊʰ˄ˍʱˊ ʶ˄˗ ʰˎˍˈ ˁʽ˄ʶʾˍʰʽ ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ ʵʽʰʵˊˇ˃ʺˌ ˉˍʺˋʹˌ ˍˇˎΦ 

ɶ ʰˊ˔ʺ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʴʽʰ ˉʰˊʰʴ˖ʴʺ ʌʹ˒ʽʰˁˈ ɾ̌ ˄ˍʷ˂ˇ ɳɻ ʱ˒ˇˎˌ (ʌɾɳύ ˁʰʽ 

ʰ˄ʾ˔˄ʶˎˋʹ ˍʶˁˍˇ˄ʽˁ˗˄ ˉʰˊʰ˃ˇˊ˒˗ˋʶ˖˄ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʶ ˍˇ ˉʶʾˊʰ˃ʰ ˍ˖˄ ʵʽˉ˂˗˄ ˇˉ˗˄ 

ˍˇˎ YoungΦ ʁ Young ˍˇˉˇʻʷˍʹˋʶ ˃ˉˊˇˋˍʱ ʰˉˈ ˃ʽʰ ˉʹʴʺ ˃ˇ˄ˇ˔ˊ˖˃ʰˍʽˁʺˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ ʷ˄ʰ 

ˉʷˍʰˋ˃ʰ ˃ʶ ʵˏˇ ˇˉʷˌ ˁʰʽ ˃ˉˊˇˋˍʱ ʰˉˈ ˍˇ ˉʷˍʰˋ˃ʰ ʰˎˍˈ ˍˇˉˇʻʷˍʹˋʶ ʱ˂˂ˇ ʷ˄ʰ ˔˖ˊʾˌ ˇˉʷˌ 

όʶʽˁˈ˄ʰ оΦнύ. 
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ɮ˄ ˎˉˇˍʶʻʶʾ ˈˍʽ ʹ ˉʹʴʺ ʲˊʾˋˁʶˍʰʽ ʶˉʾ ˍˇˎ ʱ˅ˇ˄ʰ ˋˎ˃˃ʶˍˊʾʰˌ ˍ˖˄ ʵˏˇ ˇˉ˗˄Σ ˍˈˍʶ ʹ 

ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˉˇˎ ˉʶˊ˄ʱʶ̔ ʰˉˈ ˍʽˌ ˇˉʷˌ ʲˊʾˋˁʶˍʰʽ ˋʶ ˉ˂ʺˊʹ ˋˎ˃˒˖˄ʾʰ ˒ʱˋʹˌΦ ɴˍˋʽ ʹ 

ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ˄ ˃ʽʰ ˇˉʺ ʵʽʰ˄ˏʶʽ ʵʽʰ˒ˇˊʶˍʽˁʺ ʰˉˈˋˍʰˋʹ ˃ʷ˔ˊʽ ˍʹ˄ 

ˉˊˈˋˉˍ˖ˋʺ ˍʹˌ ˋʶ ʷ˄ʰ ˋʹ˃ʶʾˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ˄ 

ʵʶˏˍʶˊʹ ˇˉʺΦ ɾˈ˄ˇ ˉʱ˄˖ ˋˍˇ˄ ʱ˅ˇ˄ʰ ˋˎ˃˃ʶˍˊʾʰˌ ʹ ʰˉˈˋˍʰˋʹ ʶʾ˄ʰʽ ʹ ʾʵʽʰΦ ʆʰ ʵˏˇ ˁˏ˃ʰˍʰ 

ʰˎˍʱ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˋʶ ˁʱʻʶ ˋʹ˃ʶʾˇ ˃ʽʰ ʷ˄ˍʰˋʹ ˉˇˎ ʶʾ˄ʰʽ ˍˇ ʱʻˊˇʽˋ˃ʰ ˍ˖˄ ʶ˄ˍʱˋʶ˖˄ ˍ˖˄ 

ʵˏˇ ˁˎ˃ʱˍ˖˄Σ ʵʹ˂ʰʵʺ ˉʰˊʰˍʹˊʶʾˍʰʽ ʵʽʰ˒ˇˊʱ ˒ʱˋʹˌΦ ɮ˂˂ˇˏ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˉ˂ʺˊʹ 

ˋˎ˃˒˖˄ʾʰ ˒ʱˋʹˌ ό˃ʷʴʽˋˍʹ ʷ˄ˍʰˋʹύ ˁʰʽ ʰ˂˂ˇˏ ˉ˂ʺˊʹ ʵʽʰ˒˖˄ʾʰ ό˃ʹʵʶ˄ʽˁʺ ʷ˄ˍʰˋʹύΦ ɮˎˍʺ ʹ 

ʵʽʰʵˇ˔ʺ ʶ˄ˍʱˋʶ˖˄ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ʵʶ˅ʾ ˃ʷˊˇˌ ˍʹˌ ʶʽˁˈ˄ʰˌ оΦнΦ 

 

ɳʽˁˈ˄ʰ оΦ2Υ ɲʽʱˍʰ˅ʹ ˉʶʽˊʱ˃ʰˍˇˌ Young ʃʹʴʺΥ ɰʱˊʲˇ˂ʹˌΣ нлмл 

ɳʱ˄ ʹ ˇʻˈ˄ʹ ʵʶ˄ ʺˍʰ˄ ʶˉʾˉʶʵʹΣ ˍˈˍʶ ʰˎˍˈ ʻʰ ʶʾ˔ʶ ʶˉʾʵˊʰˋʹ ˋˍˇ˄ ˍˊˈˉˇ ˉˇˎ ʰ˂˂ʱʸˇˎ˄ ˇʽ 

ˍʽ˃ʷˌ ˍʹˌ ʷ˄ˍʰˋʹˌΣ ʱˊʰ ˁʰʽ ˍʹˌ ʵʽʰ˒ˇˊʱˌ ˒ʱˋʹˌΦ ɳˉˇ˃ʷ˄˖ˌΣ ˋˎ˃ˉʶˊʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ˏˉʰˊ˅ʹ 

ʰ˄ʱʴ˂ˎ˒ˇˎ ˃ʶˍʰʲʱ˂˂ʶʽ ˍʹ ʵʽʰ˒ˇˊʱ ʰˉˈˋˍʰˋʹˌ ʰˉˈ ˍʽˌ ˇˉʷˌΣ ʱˊʰ ˁʰʽ ˍʹ ʵʽʰ˒ˇˊʱ ˒ʱˋʹˌΦ ʁ 

ˍˊˈˉˇˌ ˃ʶ ˍˇ˄ ˇˉˇʾˇ ˃ʶˍʰʲʱ˂˂ˇ˄ˍʰʽ ˇʽ ˒ʱˋʶʽˌ ʶˉʾ ˍʹˌ ˇʻˈ˄ʹˌΣ ˉʶˊʽʷ˔ʶʽ ˍʹ˄ ˉ˂ʹˊˇ˒ˇˊʾʰ ʴʽʰ 

ʰˎˍˈ ˍˇ ʰ˄ʱʴ˂ˎ˒ˇΦ ɮˎˍʺ ʹ ˉʰˊʰˍʺˊʹˋʹ ʰˉˇˍʶ˂ʶʾ ˁ ʰʽ ˍʹ ʲʱˋʹ ˍʹˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ 

ʆˇ ˋˏˋˍʹ˃ʰ {!w ʶˁ˃ʶˍʰ˂˂ʶˏʶˍʰʽ ˍˇ ˒h ʽ˄ˈ˃ʶ˄ˇ Doppler ˍˇˎ ˊʰ˄ˍʱˊ ˋʹ˃ʱˍ˖˄ ˉˇˎ 

ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˍʹ˄ ˉˊˇˌ ˍʰ ʶ˃ˉˊˈˌ ˁʾ˄ʹˋʹ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ ʴʽʰ ˄ʰ ˋˎ˄ʻʷˋˇˎ˄ ˃ʽʰ ˃ʶʴʱ˂ʹ 

ˁʶˊʰʾʰ. ɲʹ˂ʰʵʺΣ ˇʽ ʵʽʰʵˇ˔ʽˁˇʾ ˔ˊˈ˄ˇʽ ˃ʶˍʰ˅ˏ ˍʹˌ ʶˁˉˇ˃ˉʺˌ ˁʰʽ ˍʹˌ ˂ʺ˕ʹˌ ˃ʶˍʰ˒ˊʱʸˇ˄ˍʰʽ 

ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʻʷˋʶʽˌ ˍʹˌ ˁʽ˄ˇˏ˃ʶ˄ʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌΦ ɴ˄ʰˌ ϥϥˋˎ˄ʶˁˍʽˁˈˌϥϥ ˋˎ˄ʵˎʰˋ˃ˈˌ ˍ˖˄ 

ˋʹ˃ʱˍ˖˄ ˉˇˎ ʷ˔ˇˎ˄ ˂ʹ˒ʻʶʾ ʶˉʽˍˊʷˉˇˎ˄ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˃ʽʰ ˒ʰ˄ˍʰˋˍʽˁʺˌ ˁʶˊʰʾʰˌ ˃ʶ ˃ʺˁˇˌ 

ˉˇ˂ˏ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˉ˂ˈ ˍˇ ˃ʺˁˇˌ ˍʹˌ ˒ˎˋʽˁʺˌ ˁʶˊʰʾʰˌ όʶʽˁˈ˄ʰ оΦоύ. ɮˎˍˈ ʶˉʽˍˊʷˉʶʽ ˎ˕ʹ˂ʺ 

ʰ˄ʱ˂ˎˋʹ ˁʰˍʱ ˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ʰʸʽ˃ˇˏʻʽˇ ˎˋˍʹ˄ ˍʶ˂ʽˁʺ ʶʽˁˈ˄ʰ ˉʰˊʱ ˍʹ˄ ˉˊʰˁˍʽˁʱ ˃ʽˁˊʺ 

ˁʶˊʰʾʰΦ ɼʰʻ˗ˌ ˁʽ˄ʶʾˍʰʽ ˊʰ˄ˍʱˊΣ ʷ˄ʰ ˉʰ˂˃ˈˌ ˃ʶˍʰʵʾʵʶˍʰʽ ˋʶ ˁʱʻʶ ʻʷˋʹΦ ɶ ʹ˔˗ ʶˉʽˋˍˊˇ˒ʺˌ 

ˉʶˊ˄ʱ ˃ʷˋʰ ʰˉˈ ˍˇ ʵʷˁˍʹ ˁʰʽ ˁʰˍʰʴˊʱ˒ʶˍʰʽΦ ʆˇ ˋˏˋˍʹ˃ʰ {!w ʰˉʰʽˍʶʾ ʷ˄ʰ ˋˏ˄ʻʶˍˇ 
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ʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ˇ ʶˉʾ ˍˇˎ ˋˁʱ˒ˇˎˌ ˋˏˋˍʹ˃ʰ ˉ˂ˇʺʴʹˋʹˌ ˁʰʽ ʶ˂ʷʴ˔ˇˎΣ ˃ʶ ʰˁˊʾʲʶʽʰ ʻʷˋʹˌ ˉˇˎ 

ˉʰˊʷ˔ʶˍʰʽ ʰˉˈ ˍˇ˄ ʶ˅ˇˉ˂ʽˋ˃ˈ 5ƻǇǇƭŜǊ ˁʰʽ ʶ˅ˇˉ˂ʽˋ˃ˈ ʰʵˊʰ˄ʶʽʰˁʺˌ ˉ˂ˇʺʴʹˋʹˌΦ 

 

ɳʽˁˈ˄ʰ оΦ3Υ ʅ˔ʹ˃ʰˍʽˋ˃ˈˌ ˋˎ˄ʻʶˍʽˁˇˏ ʰ˄ˇʾʴ˃ʰˍˇˌ ʃʹʴʺΥ Christian Wolff, 2008 

ɶ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ˊʰ˄ˍʱˊ ˋˎ˄ʻʶˍʽˁˇˏ ˁʰʽ ˉˊʰʴ˃ʰˍʽˁˇˏ ʰ˄ˇʾʴ˃ʰˍˇˌ ʶʾ˄ʰʽ ʹ ˔˖ˊʽˁʺ 

ʵʽʰˁˊʽˍʽˁʺ ˍˇˎˌ ʽˁʰ˄ˈˍʹˍʰ ˁʰˍʱ ˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍʹˌ ʴˊʰ˃˃ʺˌ ˉˍʺˋʹˌΦ ʅˍʰ ˊʰ˄ˍʱˊ 

ˉˊʰʴ˃ʰˍʽˁˇˏ ʰ˄ˇʾʴ˃ʰˍˇˌ ʰˎˍʺ ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ʰˉˈ ˍˇ ʶˏˊˇˌ ʵʷˋ˃ʹˌ ˍʹˌ ˁʶˊʰʾʰˌ ˁʰʽ ʶʾ˄ʰʽ 

ʰ˄ʱ˂ˇʴʹ ˍʹˌ ʰˉˈˋˍʰˋʹˌ ˃ʶˍʰ˅ˏ ʵʷˁˍʹ ˁʰʽ ˋˍˈ˔ˇˎΦ ʆʰ ́h ˄ˍʱˊ ˋˎ˄ʻʶˍʽˁˇˏ ʰ˄ˇʾʴ˃ʰˍˇˌ  

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˋʺ˃ʰˍˇˌ ʴʽʰ ˄ʰ ˋˎ˄ʻʷˋˇˎ˄ ʷ˄ʰ ɦ ˄ˇʽʴ˃ʰ ˁʶˊʰʾʰˌ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ 

ʶˁʰˍˇ˄ˍʱʵʶˌ ˒ˇˊʷˌ ˃ʶʴh˂ˏˍʶˊˇ ʰˉˈ ˍˇ ˉˊʰʴ˃ʰˍʽˁˈ ʱ˄ˇʽʴ˃ʰ ̱ʹΦ̩ ɶ ˔˖ˊʽˁʺ ʵʽʰˁˊʽˍʽˁʺ 

ʽˁʰ˄ˈˍʹˍʰ ʰˎˍ˗˄ ˍ˖˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ ʴˊʰ˃˃ʺˌ ˉˍʺˋʹˌ ʶʾ˄ʰʽ ʰ˄ʶ˅ʱˊˍʹˍʹ ʰˉˈ 

ˍʹ˄ ʰˉˈˋˍʰˋʹ ˋˍˈ˔ˇˎ ˁʰʽ ʵʷˁˍʹ όм-н ˃̫̱ ˊʰ ʴʽʰ ʰʶˊˇ˃ʶˍʰ˒ʶˊˈ˃ʶ˄ʰ ˁʰʽ 5-рл ˃ʷˍˊʰ ʴʽʰ 

ʵˇˊˎ˒ˇˊʽˁʱ ˊʰ˄ˍʱˊ).    
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ʆʷ˂ˇˌΣ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ ˂ʺ˕ʹ ˍ˖˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˉˊʷˉʶʽ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˇʽ ʵˇˊˎ˒ˈˊˇʽ ˉˇˎ 

ʶʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ˇʽ ʴʽʰ SAR ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ ˉˇ˂ʽˁʷˌ ˍˊˇ˔ʽʷˌΣ ʵʹ˂ʰʵʺ ˉʶˊ˄ˇˏ˄ 

ˁʰʽ ʰˉˈ ˍʽˌ ʵˏˇ ˉˇ˂ʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɱʹˌΣ ˍʹ˄ ɮˊˁˍʽˁʺ ˁʰʽ ˍʹ˄ ɮ˄ˍʰˊˁˍʽˁʺΦ ɴˍˋʽ ˍˇ ʶʾʵˇˌ ˍʹˌ 

ˍˊˇ˔ʽʱˌ ʱˊʰ ˁʰʽ ˍʹˌ ʰˉʶʽˁˈ˄ʽˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʁ ʾˍʶ ˁʰˍʱ ˍʹ˄ ˁʰʻˇʵʽˁʺ ˍˊˇ˔ʽʱ 

όɰˇˊˊʱ ˉˊˇˌ ɿˈˍˇύΣ ʶʾˍʶ ˁʰˍʱ ˍʹ˄ ʰ˄ˇʵʽˁʺ όɿˈˍˇ ˉˊˇˌ ɰˇˊˊʱύΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ˋ˔ʺ˃ʰ 

3.1Φ ɶ ʵʽʶˏʻˎ˄ˋʹ ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ ʷ˄ʰ ʶʽˁˇ˄ˇ˂ʹˉˍʽˁˈ ˋˏˋˍʹ˃ʰ {!w ʶˁˉʷ˃ˉʶʽ ˁʰʽ ˂ʰ˃ʲʱ˄ʶʽ 

ˍʹ˄ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˁʰ˂ʶʾˍʰʽ ʵʽʶˏʻˎ˄ˋʹ ˉʰˊʰˍʺˊʹˋʹˌ όLook direction ̋  [ƛƴŜ hŦ {ƛƎƘǘ - LOS). 

 

ʅ˔ʺ˃ʰ оΦмΥ ɱʶ˖˃ʶˍˊʾʰ ˍˊˇ˔ʽ˗˄ ʵˇˊˎ˒ˈˊˇˎ 

ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ʹ ˉʰˊʰ˃ˈˊ˒˖ˋʹ ˉˇˎ ʰ˄ʽ˔˄ʶˏʶʽ ʷ˄ʰ ˋˏˋˍʹ˃ʰ {!w ʶʾ˄ʰʽ ˋʶ 

ˁʰˍʶˏʻˎ˄ˋʹ [ƛƴŜ ƻŦ {ƛƎƘǘΣ ʵʹ˂ʰʵʺ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ ˉˇˎ ˇˊʾʸʶʽ ʹ ˁʶˊʰʾʰ ˃ʶ ˍˇ ʷʵʰ˒ˇˌΦ 

 

3.2.2. ɯʖʍʅʆʙ ɚʉʗʇʑʎʂ 

ʆʰ ˊʰ˄ˍʱˊ ˋˎ˄ʻʶˍʽˁˇˏ ʰ˄ˇʾʴ˃ʰˍˇˌΣ ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˉʰˊʰˉʱ˄˖Σ ʶˉʽˍˊʷˉˇˎ˄ ˃ʶʴʱ˂ʹ 

ʰ˄ʱ˂ˎˋʹ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ʰʸʽ˃ˇˏʻʽˇˎ ˋˍʹ˄ ˍʶ˂ʽˁʺ ʶʽˁˈ˄ʰ ˉʰˊˈ˂ʹ ˍʹ˄ ˃ʽˁˊʺ ʰ˄ˍʷ˄ʰΦ  

ʅˎʴˁˊʾ˄ˇ˄ˍʰˌ ˃ʶ ˍʰ ˊʰ˄ˍʱˊ ˉˊʰʴ˃ʰˍʽˁˇˏ ʰ˄ˇʾʴ˃ʰˍˇˌΣ ˍʰ ˊʰ˄ˍʱˊ ˋˎ˄ʻʶˍʽˁˇˏ ʰ˄ˇʾʴ˃ʰˍˇˌ 

ˋˎ˄ʻʶˍʽˁʱ ˃ʶʴʰ˂˗˄ˇˎ˄ ˍˇ ˃ʺˁˇˌ ˍʹˌ ʰ˄ˍʷ˄ʰˌ ʴʽʰ ˄ʰ ˃ʶʴʰ˂˗ˋˇˎ˄ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˁʰˍʱ ˍʹ 

ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ʰʸʽ˃ˇˏʻʽˇˎΦ ɶ ˍʶ˂ʽˁʺ ʰʸʽ˃ˇˎʻʽʰˁʺ ʰ˄ʱ˂ˎˋʹ ʵʾ˄ʶˍʰʽ ˃ʽˋʺ ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ 

ˍ˖˄ ˉˊʰʴ˃ʰˍʽˁ˗˄ ˊʰ˄ˍʱˊ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˉʰˊʰˁʱˍ˖ ̀ ˍʽˌ ʶ˅ʽˋ˗ˋʶʽˌ ˁʰʽ ˋˍˇ ˋ˔ʺ˃ʰ оΦн: 

ʃˊʰʴ˃ʰˍʽˁˈ ʶˏˊˇˌ ʵʷˋ˃ʹˌΥ ‍  

ʃˊʰʴ˃ʰˍʽˁʺ ʵʽʰˁˊʽˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰΥ ῳὒ ‍ Ὑz ὒ (˃ʺˁˇˌ ˋˎ˄ʻʶˍʽˁˇˏ ʰ˄ˇʾʴ˃ʰˍˇˌύ 

ʅˎ˄ʻʶˍʽˁˈ ʶˏˊˇˌ ʵʷˋ˃ʹˌΥ ‍ ὒz  



16 
 

ʅˎ˄ʻʶˍʽˁʺ ʵʽʰˁˊʽˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ: ῳὒ ‍ Ὑz  

ʂˉˇˎ ˂ ˍˇ ˃ʺˁˇˌ ˁˏ˃ʰˍˇˌΣ D ˍˇ ˃ʺˁˇˌ ˍʹˌ ˁʶˊʰʾʰˌ ˁʰʽ R ʹ ˉ˂ʱʴʽʰ ʰˉˈˋˍʰˋʹ ˋˍˈ˔ˇˎ ς

ˁʶˊʰʾʰˌΦ 

 

ʅ˔ʺ˃ʰ оΦ2Υ ʅ˔ʹ˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ʰʸʽ˃ˇˎʻʽʰˁʺˌ ˔˖ˊʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ʃʹʴʺΥ SAR-Guidebook, 

sarmap 2009 

ɶ ̝˖ˊʽˁʺ ʰ˄ʱ˂ˎˋʹ ˋˍʹ˄ ˉ˂ʱʴʽʰ ʵʽʶˏʻˎ˄ˋʹ ʶʾ ˄ʰʽ ʹ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ ˊʰ˄ˍʱˊ ˄ʰ ˅ʶ˔˖ˊʾʸʶʽ ʵˎˇ 

ʵʽʰ˒ˇˊʶˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˉˇˎ ʰˉʷ˔ˇˎ˄ ˁʱˉˇʽʰ ʶ˂ʱ˔ʽˋˍʹ ʰˉˈˋˍʰˋʹΦ ɮ˄ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ʶʾ˄ʰʽ 

ˁʰˍʱ˂˂ʹ˂ʰ ʵʽʰ˔˖ˊʽˋ˃ʷ˄ʰΣ ˁʱʻʶ ʷ˄ʰ ʻʰ ʲˊʾˋˁʶˍʰʽ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ˁʶ˂ʾ ˁʰʽ ʻʰ ʶʾ˄ʰʽ 

ʵʽʰˁˊʽˍˈΦ ɮ˄ ˈ˔ʽΣ ʹ ʶˉʽˋˍˊˇ˒ʺ ˍˇˎ ˊʰ˄ˍʱˊ ʻʰ ʶʾ˄ʰʽ ʷ˄ʰˌ ̄̌ ˂ˏˉ˂ˇˁˇˌ ˋˎ˄ʵˎʰˋ˃ˈˌ ˍ˖˄ ʵˎˇ 

ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ʶˉʽˋˍˊˇ˒˗˄ ʶ˄ʷˊʴʶʽʰˌ ˍ˖˄ ʵˏˇ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ όˋ˔ʺ˃ʰ оΦоύ.   

ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ʹ ʰ˄ʱ˂ˎˋʹ ˋˍʹ˄ ˉ˂ʱʴʽʰ ʵʽʶˏʻˎ˄ˋʹ ʶʾ˄ʰʽ ʱˉʶʽˊʹ ʴʽʰ ˍʹ˄ ˁɦ ʻʶˍʹ ʴ˖˄ʾʰ 

ʻʷʰˋʹˌ ˁʰʽ ʲʶ˂ˍʽ˗˄ʶˍʰʽ ˈˋˇ ʹ ʴ˖˄ʾʰ ʻʷʰˋʹˌ ʰˎ˅ʱ˄ʶˍʰʽΦ ɳˉʾˋʹˌ ʶʾ ˄ʰʽ ʰ˄ʶ˅ʱˊˍʹˍʹ ʰˉˈ ˍˇ 

ˏ˕ˇˌ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ IΦ ɶ ʰ˄ʱ˂ˎˋʹ ˃ˉˇˊʶʾ ˄ʰ ʲʶ˂ˍʽ˖ʻʶʾ ˃ʶ ˍʹ˄ ʰˏ˅ʹˋʹ ˍˇˎ ʶˏˊˇˎˌ ʸ˗˄ʹˌ 

ˍˇˎ ˊʰ˄ˍʱˊΦ ɾʽˁˊˈˍʶˊˇ ˃ʺˁˇˌ ˁˏ˃ʰˍˇˌ ʻʰ ʶˉʽˍˊʷ˕ʶʽ ˃ʶʴʰ˂ˏˍʶˊˇ ʶˏˊˇˌ ʸ˗˄ʹˌ ʶˉʶʽʵʺ ˍˇ 

ʶˏˊˇˌ ʸ˗˄ʹˌ ʶʾ˄ʰʽ ˃ˈ˄ˇ ʷ˄ʰ ˃ʽˁˊˈ ˁ˂ʱˋ˃ʰ ˍʹˌ ˒ʷˊˇˎˋʰˌ ˋˎ˔˄ˈˍʹˍʰˌΦ 

ɲʽʰˁˊʽˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˉ˂ʱʴʽʰˌ ʵʽʶˏʻˎ˄ˋʹˌΥ ῳὶ
ᶻ

 

ɲʽʰˁˊʽˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˋˍʹ˄ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌΥ Ὑ  

ʂˉˇˎ C ́  ˍʰ˔ˏˍʹˍʰ ˍˇˎ ˒˖ˍˈˌΣ ʻ ʹ ʴ˖˄ʾʰ ʻʷʰˋʹˌ ˁʰʽ ̱  ˇ ˔ˊˈ˄ˇˌ ˍˇˎ ˉʰ˂˃ˇˏ 
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ʅ˔ʺ˃ʰ оΦ3Υ ʅ˔ʹ˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ˉ˂ʱʴʽʰˌ ˔˖ˊʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ʃʹʴʺΥ ʆ˃̋˃ʰ ɱʶ˖ʴˊʰ˒ʾʰˌΣ UCL 

University 

 

3.3. ɜʀʖʈʀʐʍʚɻ ɤʙʕʂʏ ɚʌʀʅʆʝʉʅʎʂʏ  SAR 
ʅˍˇ ˋ˔ʺ˃ʰ оΦп ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ʴʶ˖˃ʶˍˊʾʰ ˂ʺ˕ʹˌ ʶ˄ˈˌ ˋˎˋˍʺ˃ʰˍˇˌ SARΦ ʆˇ ˋˏˋˍʹ˃ʰ ʰˎˍˈ 

ˁʽ˄ʶʾˍʰʽ ˉʱ˄˖ ˋˍʹ ʴˊʰ˃˃ʺ ˉˍʺˋʹˌΣ ʵʹ˂ʰʵʺ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ʰʸʽ˃ˇˎʻʾˇˎ. ɶ ʶʵʰ˒ʽˁʺ 

ʰˉˈˋˍʰˋʹ όGround Rangeύ ʶʾ˄ʰʽ ʹ ˁʱʻʶˍʹ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍʹ˄ ˍˊˇ˔ʽʱ ˍˇˎ ʶʵʱ˒ˇˎˌ ˋʶ ʷ˄ʰ 

ʵʶʵˇ˃ʷ˄ˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˋˍʹ ʴʹˌ ʶˉʽ˒ʱ˄ʶʽʰΦ ʆˇ ˉ˂ʱˍˇˌ ˂˖ˊʾʵʰˌ όswath widthύ ʶˁ˒ˊʱʸʶʽ ˍʹ˄ 

ʷˁˍʰˋʹ ˍʹˌ ˋˁʹ˄ʺˌ ˊʰ˄ˍʱˊ ˉʱ˄˖ ˋˍˇ ʷʵʰ˒ˇˌΦ ɶ ˉ˂ʱʴʽʰ ʰˉˈˋˍʰˋʹ όslant rangeύ ʶʾ˄ʰʽ ˍˇ 

˃ʺˁˇˌ ˃ʶˍʰ˅ˏ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ ˁh ʽ ˍˇˎ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ-ˋˍˈ˔ˇˎΦ ɱ˖˄ʾʰ ˉˊˈˋˉˍ˖ˋʹˌ όIncidence 

angle) ̌ ˄ˇ˃ʱʸʶˍʰʽ ʹ ʴ˖˄ʾʰ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ʵʷˋ˃ʹ ˍˇˎ ˊʰ˄ˍʱˊ ˁʰʽ ˍʹ˄ ˁʱʻʶˍʹ ˉˊˇˌ ˍʹ˄ 

ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ  ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ-ˋˍˈ˔ˇˎΦ ɶ ʴ˖˄ʾʰ ʰˎˍʺ ˃ʶʴʰ˂˗˄ʶʽ ˈˋˇ ʰˉˇ˃ʰˁˊˎ˄ˈ˃ʰˋˍʶ ʰˉˈ 

ˍˇ ʾ˔˄ˇˌ ˍʹˌ ˍˊˇ˔ʽʱˌΦ ɶ ʶʴʴˏˌ ˉ˂ʱʴʽʰ ʰˉˈˋˍʰˋʹ όnear range) ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ ˋʹ˃ʶʾˇ ˍʹˌ 

ʶʽˁˈ˄ʰˌ ˊʰ˄ˍʱˊ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˉʽˇ ˁˇ˄ˍʱ ˋˍʹ˄ ˍˊˇ˔ʽʱ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎΦ ɮ˄ˍʾʻʶˍʰΣ ʹ ʰˉ˗ˍʶˊʹ 

ˉ˂ʱʴʽʰ ʰˉˈˋˍʰˋʹ όfar range) ˇ˄ˇ˃ʱʸʶˍʰʽ ˍˇ ˋʹ˃ʶʾˇ ˍʹˌ ʶʽˁˈ˄ʰˌ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˉʽˇ ˃ʰˁˊˎʱ 

ʰˉˈ ˍˇ ʾ˔˄ˇˌ ˍʹˌ ˍˊˇ˔ʽʱˌ όnadir track)Φ ʆʷ˂ˇˌΣ ʴ˖˄ʾʰ ʻʷʰˋʹˌ όLook angle) ˁʰ˂ʶʾˍʰʽ ʹ ʴ˖˄ʾʰ 

˃ʶˍʰ˅ˏ ˍʹˌ ʵʷˋ˃ʹˌ ˁʰʽ ˍˇˎ ˁʰˍʰˁˇˊˏ˒̌ ˎ ʶˉʽˉʷʵˇˎ ˋˍˇ ˋʹ˃ʶʾˇ ˍʹˌ ˁʶˊʰʾʰˌΦ 



18 
 

 

ɳʽˁˈ˄ʰ 3.4: ɱʶ˖˃ʶˍˊʾʰ ˂ ʺ˕ʹˌ SAR ʃʹʴʺ: Canada Centre for Remote Sensing, Natural 

Resources Canada 

 

ɱʽʰ ˁʱʻʶ ʶ˒ʰˊ˃ˇʴʺΣ ʹ ʴʶ˖˃ʶˍˊʾʰ ˂ʺ˕ʹˌ ˉˇˎ ˃ʰˌ ʶ˅ˎˉʹˊʶˍʶʾ ʶʾ˄ʰʽ ʵʽʰ˒ˇˊʶˍʽˁʺ ʰ˄ʱ˂ˇʴʰ ˃ʶ 

ˍʽˌ ʰ˄ʱʴˁʶˌ ˁʰʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌΦ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʷˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 

ˉ˂ʰˍ˒ˈˊ˃ʶˌ ʴʽʰ SAR h ˉʶʽˁˇ˄ʾˋʶʽˌ ̄ ˇˎ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ оΦмΦ 

ɮʽˋʻʹˍʺˊʰˌ 
ʋˊˈ˄ˇˌ 

ɽʶʽˍˇˎˊʴʾʰˌ 
ʆˊˈˉˇˌ 
˂ʺ˕̩́ 

ɼʰ˄ʱ˂ʽ 
(ʅˎ˔˄ˈˍʹˍʰ) 

ʋ˖ˊʽˁʺ 
ʰ˄ʱ˂ˎˋʹ 
(˃ʷˍˊʰ) 

ɹ˄ˋˍʽˍˇˏˍˇ 

ERS-1/2 
1991-

2000/1995-
2011 

Stripmap C (VV) 25 
European 

Space 
Agency 

J-ERS-1 1992-1998 Stripmap L (HH) 44 

Japan 
Aerospace 
Exploration 

Agency 

Radarsat 1 1995-ˋʺ˃ʶˊʰ Stripmap X (quad) 24 
Canada 
Space 
Agency 

Envisat 
ASAR 

2002-2012 
Stripmap, 
ScanSAR 

C (dual) 35 
European 

Space 
Agency 

ALOS 
PALSAR 

2006-2011 
Stripmap, 
ScanSAR 

L (quad) 44 

Japan 
Aerospace 
Exploration 

Agency 
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TerraSAR-X 2007-ˋʺ˃ʶˊʰ 
Stripmap, 
ScanSAR, 
Spotlight 

X (quad) 11 
Infoterra, 
Germany 

Radarsat 2 2007-ˋʺ˃ʶˊʰ 
Stripmap, 
ScanSAR 

C (quad) 24 
Canada 
Space 
Agency 

COSMO-
SkyMed 

2007-2010 
Stripmap, 
ScanSAR, 
Spotlight 

X (quad) 15 ASI, Italia 

RISAT 2012-ˋʺ˃ʶˊʰ 
Stripmap, 
ScanSAR, 
Spotlight 

C (quad) 25 
Indian Space 

Agency 

ALOS 2 2014 
Stripmap, 
ScanSAR, 
Spotlight 

X (dual)  

Japan 
Aerospace 
Exploration 

Agency 

Sentinel 1A 2014 
Stripmap, 
ScanSAR 
(TOPSAR) 

C 25 
European 

Space 
Agency 

ʃʾ˄ʰˁʰˌ оΦмΥ ʃʰˊʱ˃ʶˍˊˇʽ ˍ˖˄ ʲʰˋʽˁ˗˄ SAR ̀ ˎˋˍʹ˃ʱˍ˖˄ 

ɼʱʻʶ ʰʽˋʻʹˍʺˊʰˌ ʶʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ˇˌ ʴʽʰ ʵʽʰ˒ˇˊʶˍʽˁˇˏ ʶʾʵˇˎˌ ʶ˒ʰˊ˃ˇʴʷˌ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ 

˃ʺˁˇˌ ˁˏ˃ʰˍˇˌ ˉˇˎ ʶˁˉʷ˃ˉʶʽΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˇʽ ʰʽˋʻʹˍʺˊʶˌ ERS, Radarsat ˁʰʽ Envisat 

˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˔ʰˊˍ˗˄ ˎʴˊʰˋʾʰˌ ʶʵʱ˒ˇˎˌ ʶ˄˗ ˇ 

ʰʽˋʻʹˍʺˊʰˌ TerraSAR-X ɹ ʽʰ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍʶ˔˄ʹˍ˗˄ ˋˍˈ˔˖˄ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ɱʹˌΦ 

3.3.1. ɩɻʍʗʈʀʐʍʋʅ ʌʋʑ ɞʌʂʍʀʗʁʋʑʉ ʐʅʏ ɚʌʀʅʆʋʉʚʎʀʅʏ SAR 

ʂˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˁʰʽ ˉʰˊʰˉʱ˄˖Σ ˍʰ ˋˎˋˍʺ˃ʰˍʰ ˊʰ˄ˍʱˊ ˃ʶˍʰʵʾʵˇˎ˄ ˁʰʽ ˂ʰ˃ʲʱ˄ˇˎ˄ 

ʹ˂ʶˁˍˊˇ˃ʰʴ˄ʹˍʽˁˇˏˌ ˉʰ˂˃ˇˏˌΦ ʆˇ ˋʺ˃ʰ ˉˇˎ ʶˉʽˋˍˊʷ˒ʶʽ Σ ʵʾ˄ʶʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍˇ ˉ˂ʱˍˇˌ 

ˁʰʽ ˍʹ ˒ʱˋʹ ˍˇˎ ˋʺ˃ʰˍˇˌΦ ɱʶ˄ʽˁʱΣ ˇʽ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˊʰ˄ˍʱˊ ʶʾ˄ʰʽ ˃ʽʰ ʶʽˁˈ˄ʶˌ ʵˏˇ ʵʽʰˋˍʱˋʶ˖˄ 

ˈˉˇˎ ˁʱʻʶ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶˍʰʽ ʰˉˈ ʷ˄ʰ ˃ʽʴʰʵʽˁˈ ʰˊʽʻ˃ˈ ˃ʶ ˍʽ˃ʷˌ ʰˉˈ 0 ̫ ˖ˌ 

255Φ ɶ {!w ʰˉʶʽˁˈ˄ʽˋʹ ˉˇˎ ˍʰ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰ ʶʾ˄ʰʽ ˃ʽʴʰʵʽˁˇʾ ʰˊʽʻ˃ˇʾ ʶʾ˄ʰʽ ʴ˄˖ˋˍʺ ˖ˌ 

single look complex ς {[/Φ ʆˇ ˉˊʰʴ˃ʰˍʽˁˈ όwŜύ ˁʰʽ ˍˇ ˒ʰ˄ˍʰˋˍʽˁˈ όLƳύ ˃ʷˊˇˌ ˍˇˎ ˃ʽʴʰʵʽˁˇˏ 

ʰˊʽʻ˃ˇˏ ˃ʰˌ ʵʾ˄ˇˎ˄ ˍˇ ˉ˂ʱˍˇˌ ό!ƳǇƭƛǘǳŘŜύ ˁʰʽ ˍʹ ˒ʱˋʹ όtƘŀǎŜύΦ ʁʽ ʶʽˁˈ˄ʶˌ SAR, 

ˁʰˍʰ˔ˊʹˋˍʽˁʱ ʻʶ˖ˊˇˏ˄ˍʰʽ ζʶʽˁˈ˄ʶˌηΣ ʶ˒ˈˋˇ˄ ˉʶˊʽʷ˔ʶˍʰʽ ˋʶ ʰˎˍʷˌ ˁʰʽ ʹ ˒ʱˋʹΦ ʇˉʱˊ˔ʶʽ ʹ 

ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʶ˃˒ʰ˄ʽˋˍʶʾ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˃ˈ˄ˇ ʹ ʰ˄ʰˁ˂ʰˋˍʽˁˈˍʹˍʰ ˁʰʽ ʰˎˍʷˌ ˇʽ ʶʽˁˈ˄ʶˌ 

ˇ˄ˇ˃ʱʸˇ˄ˍʰʽ ʶʽˁˈ˄ʶˌ ζʶˏˊˇˎˌη (amplitude). 

ʆˇ ̄˂ ʱˍˇˌ ʶʾ˄ʰʽ ˍˇ ˃ʷˍˊˇ ˍʹˌ ʽˋ˔ˏˌ ˍˇˎ ˋʺ˃ʰˍˇˌ ˁʰʽ ˁˎˊʾ˖ˌ ˍʹˌ ʷ˄ˍʰˋʹˌ ʺ ˍˇ ˏ˕ˇˌ ʶ˄ˈˌ 

ʹ˂ʶ̱ˁˊˇ˃ʰʴ˄ʹˍʽˁˇˏ ˁˏ˃ʰˍˇˌ ˁʰʽ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˉˇ˂˂ˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʰ˄ʰ˂ˏˇ˄ˍʰʽ 

ˉʰˊʰˁʱˍ˖Φ ɲʾ˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ˍˏˉˇΥ 

ὃάὴὰὭὸόὨὩ Ґ ҞЍΌά ὙὩ 

ɶ ˒ʱˋʹ ʶʾ˄ʰʽ ˃ʾʰ ʽʵʽˈˍʹˍʰ ʶ˄ˈˌ ˉʶˊʽˇʵʽˁˇˏ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ ˋʹ˃ʶʾˇ 

ʶˁˁʾ˄ʹˋʹˌ  ˋʶ ˋ˔ʷˋʹ ˃ʶ ʷ˄ʰ ʰˎʻʰʾˊʶˍˇ ˋʹ˃ʶʾˇ ˉˊˇʷ˂ʶˎˋʹˌΦ ʅʶ ˍʹ˂ʶˉʽˋˁˇˉʽˁʱ ˊʰ˄ˍʱˊΣ ʹ 

ʷ˄˄ˇʽʰ ˍʹˌ ˒ʱˋʹˌ ˋˎ˄ʺʻ˖ˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ ˍʰ˂ʱ˄ˍ˖ˋʹ ˍ˖˄ ʹ˂ʶˁˍˊˇ˃ʰʴ˄ʹˍʽˁ˗˄ ˁˎ˃ʱˍ˖˄Σ 

ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ʷ˄ʰ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇ ˁʰʽ ʶʾ˄ʰʽ ʷ˄ʰ ʱʻˊˇʽˋ˃ʰ ˈ˂˖˄ ˍ˖˄ ˒ʱˋʶ˖˄ ˍ˖˄ 
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ˋˁʶʵʰˋˍ˗˄ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˃ʷˋʰ ˋʶ ʰˎˍˈΦ ɶ ˍʽ˃ʺ ˍʹˌ ʵʶ˄ ʷ˔ʶʽ ʽʵʽʰʾˍʶˊʹ ˋʹ˃ʰˋʾʰ ʰˉˈ ˃ˈ˄ʹ 

ˍ́ ˌ ʰ˂˂ʱ ˈˍʰ˄ ʱ˄˖ ˍ˖˄ ʵˏˇ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˋˎ˄ʵˎʱʸˇ˄ˍʰʽ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ɲʾ˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ˍˏˉˇΥ 

ὴὬὥίὩ Ґ ǘŀƴҍм όὍά/ὙὩ) 

 

ɱʶ˄ʽˁʱΣ ʹ ˇˉʽˋʻˇˋˁʷʵʰˋʹ ˍ˖˄ ˊʰ˄ˍʱˊ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ʵʽʱ˒ˇˊˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌΥ 

1) ɾʺˁˇˌ ˁˏ˃ʰˍˇˌ ˊʰ˄ˍʱˊ. ʆˇ  ˃ʺˁˇˌ ˁˏ˃ʰˍˇˌ ˍˇˎ ˋʺ˃ʰˍˇˌ ˃ˉˇˊʶʾ ˄ʰ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ 

0,3cm ˃ʷ˔ˊʽ нm. ʁʽ ˃ˉʱ˄ˍʶˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˁˎˊʾ˖ˌ ʴʽʰ SAR ʰˉʶʽˁˇ˄ʾˋʶʽˌ 

ʶʾ˄ʰʽ ˇʽ L, C ˁʰʽ X. ɮ˄ʰ˂ˈʴ˖ˌ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ʰˉʶʽˁˈ˄ʽˋʹˌ ʶˉʽ˂ʷʴʶˍʰʽ ˍˇ 

ˁʰˍʱ˂˂ʹ˂ˇ ˒ʰˋ˃ʰˍʽˁˈ ˁʰ˄ʱ˂ʽΦ ʆˇ ˁʱʻʶ ˒ʰˋ˃ʰˍʽˁˈ ˁʰ˄ʱ˂ʽ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˋˎ˔˄ˈˍʹˍʰ ˁʰʽ ˃ʺˁˇˌ ˁˏ˃ʰˍˇˌ όˉʾ˄ʰˁʰˌ оΦнύ. 

ɼʰ˄ʱ˂ʽ ʅˎ˔˄ˈˍʹˍʰ όGHz) 
ɾʺˁˇˌ ˁˏ˃ʰˍˇˌ 

(cm) 
ɳ˒ʰˊ˃ˇʴʺ 

Ka 26.5-40 0.75-1.18 ʇ˕ʹ˂ʺˌ ʰˁˊʾʲʶʽʰˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌ 

K 18-26.5 1.18-1.67 
ɮˋˍˊˇ˄ˇ˃ʽˁʷˌ ˉʰˊʰˍʹˊʺˋʶʽˌ 
όɲʶ˄ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˉˇ˂ˏ 

ˋʺ˃ʶˊʰύ 

Ku 12.5-18 1.67-2.40 
ʃʰˊʰˁˇ˂ˇˏʻʹˋʹ ˔ʽˇ˄ʽˋ˃ʷ˄˖˄ 

ˉʶˊʽˇ˔˗˄ 

X 8-12.5 2.40-3.75 

ʃʰˊʰˁˇ˂ˇˏʻʹˋʹ ˔ʽˇ˄ʽˋ˃ʷ˄˖˄ 
ˉʶˊʽˇ˔˗˄κ ʇ˕ʹ˂ʺˌ ʰˁˊʾʲʶʽʰˌ 

ʰˉʶʽˁˇ˄ʾˋʶʽˌκ 
ɾʽˁˊˇ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˉʱʴ˖˄ 

C 4-8 3.75-7.5 ɾʽˁˊˇ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˉʱʴ˖˄ 

S 2-4 7.5-15 
ɾʽˁˊˇ˃ʶˍʰˁʽ˄ʺˋʶʽˌ 
ˉʱʴ˖˄κˊʰ˄ˍʱˊ ˁʰʽˊˇˏ 

L 1-2 15-30 
ɲʰˋʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ/ 
ˋˍˊʰˍʽ˖ˍʽˁʺ ˍʹ˂ʶ˃ʶˍˊʾʰ 

UHF 0.3-1 30-100 ʃʰˊʰˁˇ˂ˇˏʻʹˋʹ ˋˍˈ˔˖˄ 

P 0.28-0.39 77-107 ɲʰˋʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ 

VHF 0.03-0.30 100-10000  

ʃʾ˄ʰˁʰˌ оΦнΥ ʊʰˋ˃ʰˍʽˁʱ ˁʰ˄ʱ˂ʽʰ ʃʹʴʺΥ Moreira et al.,2013 

 

2) ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄-ˋˍˈ˔˖˄Φ ɮˎˍʱ ʶʾ˄ʰʽ ˇʽ ʵʽʹ˂ʶˁˍˊʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍ˖˄ 

ˋˁʶʵʰˋˍ˗˄Σ ˍˇ ˋ˔ʺ˃ʰ ˍˇˎˌΣ ʹ ʶˉʽ˒ʰ˄ʶʽʰˁʺ ˍˊʰ˔ˏˍʹˍʰ ˁʰʽ ʹ ʵʽʰˉʶˊʰˋˍʽˁˈˍʹˍʰ ˍˇˎˌ 

ˁʰʽ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˋˍˇ ˁʶ˒ʱ˂ʰʽˇ оΦр. 

 

3) ʃˈ˂˖ˋʹ ˍ˖˄ ˉʰ˂˃˗˄ ˍˇˎ ˋʺ˃ʰˍˇˌΦ ʂˍʰ˄ ʰ˄ʰ˒ʶˊˈ˃ʰˋˍʶ ˋʶ ˃ʽˁˊˇˁˎ˃ʰˍʽˁʺ 

ʰˁˍʽ˄ˇʲˇ˂ʾʰΣ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ʹ ˉˈ˂˖ˋʺ ˍʹˌΦ ɶ ˉˈ˂˖ˋʹ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ˄ 

ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˉʶʵʾˇˎΦ ʆʰ ˉʶˊʽˋˋˈˍʶˊʰ ˊʰ˄ˍʱˊ ʷ˔ˇˎ˄ ˋ˔ʶʵʽʰˋˍʶʾ 

ʴʽʰ ˍʹ ˃ʶˍʱʵˇˋʹ ˍʹˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ ʶʾˍʶ ˇˊʽʸˈ˄ˍʽʰ όH) ʶʾˍʶ ˁʱʻʶˍʰ όV) ˉˇ˂˖˃ʷ˄ʰ 

όˋ˔ʺ˃ʰ оΦпύΦ ɶ ˁʶˊʰʾʰ ˍˇˎ ˊʰ˄ˍʱˊ ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʶˉʽˋˍˊʶ˒ˈ˃ʶ˄ʹ ʶ˄ʷˊʴʶʽʰ ʶʾˍʶ 

ˇˊʽʸˈ˄ˍʽʰ ʶʾˍʶ ˁʱʻʶˍʰ ˉˇ˂˖˃ʷ˄ʹ ʺ ˃ʶˊʽˁʱ ˂ʰ˃ʲʱ˄ˇˎ˄ ˁʰʽ ˍʰ ʵˏˇΦ ɴˍˋʽ ˎˉʱˊ˔ˇˎ˄ ˇʽ 

ʶ˅ʺˌ ˋˎ˄ʵˎʰ̀ ˃ˇʾΥ 
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¶ HH: ɹ ʽʰ ˇˊʽʸˈ˄ˍʽʰ ˃ʶˍʱʵˇˋʹ ˁʰʽ ˇˊʽʸˈ˄ˍʽʰ ˂ʺ˕ʹ 

¶ VV: ɹ ʽʰ ˁʱʻʶˍʹ ˃ʶˍʱʵˇˋʹ ˁʰʽ ˁʱʻʶˍʹ ˂ʺ˕ʹ 

¶ HV: ɹ ʽʰ ˇˊʽʸˈ˄ˍʽʰ ˃ʶˍʱʵˇˋʹ ˁʰʽ ˁʱʻʶˍʹ ˂ʺ˕ʹ 

¶ VHΥ ʴʽʰ ˁʱʻʶˍʹ ˃ʶˍʱʵˇˋʹ ˁʰʽ ˇˊʽʸˈ˄ˍʽʰ ˂ʺ˕ʹ 

ʆʰ ʵˏˇ ˉˊ˗ˍʰ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˖ˌ ˈ˃ˇʽʰ-ˉˇ˂˖˃ʷ˄ˇʽ ˋˎ˄ʵˎʰˋ˃ˇʾΣ ʰ˒ˇˏ ˂ʰ˃ʲʱ˄ˇˎ˄ 

ˁʰʽ ˋˍʷ˂˄ˇˎ˄ ˉˇ˂˗ˋʶʽˌ ˃ʶ ˍˇ˄ ʾʵʽˇ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈΣ ˁʰʽ ˍʰ ʵˏˇ ˍʶ˂ʶˎˍʰʾʰ ˖ˌ 

ʰ˄ˍʾʻʶˍʰ-ˉˇ˂˖˃ʷ˄ˇʽΦ 

 

ʅ˔ʺ˃ʰ 3.4: ʁˊʽʸˈ˄ˍʽʰ (H) ˁ ʰʽ ˁ ʱʻʶˍ ́(V) ̄ ˈ˂˖ˋʹ ʃʹʴʺ: Canada Centre for Remote Sensing 

 

4) ʆˇˉʽˁʺ ʴ˖˄ʾʰ ˉˊˈˋˉˍ˖ˋʹˌΦ ʆʷ˂ˇˌΣ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ ʴ˖˄ʾʰ ˉˊˈˋˉˍ˖ˋʹˌ ˍʹˌ 

ʵʷˋ˃ʹˌ ˍˇˎ ˊʰ˄ˍʱˊ ˋˍˇ ˁʱʻʶ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇΦ ʂˍʰ˄ ʹ ʴ˖˄ʾʰ ʰˎˍʺ ʶʾ˄ʰʽ ˃ʽˁˊʺΣ ˍˇ 

ʶˉʽˋˍˊʶ˒ˈ˃ʶ˄ˇ ˋʺ˃ʰ ʶʾ˄ʰʽ ʽˋ˔ˎˊˈ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˉʽˇ ʰ˄ˇʽ˔ˍˇʾ ˍˈ˄ˇʽΦ 

 

3.3.2. ɩɻʍɻʈʋʍʒʡʎʀʅʏ 3!2 ɚʌʀʅʆʋʉʚʎʀʖʉ  

ɽˈʴ˖ ˍʹˌ ˉ˂ʶˎˊʽˁʺˌ  ʴʶ˖˃ʶˍˊʾʰˌ ˂ʺ˕ʹˌ ˍ˖˄ SAR ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˃ʶˊʽˁʷˌ 

ˉʰˊʰ˃ˇˊ˒˗ˋʶʽˌΦ ʅʶ ʶˉʾˉʶʵʹ ʶˉʽ˒ʱ˄ʶʽʰ ʵʶ˄ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˉˊˇʲ˂ʺ˃ʰˍʰΦ ʅʶ ʶˉʽ˒ʱ˄ʶʽʶˌ ˃ʶ 

ʷ˄ˍˇ˄ˇ ʰ˄ʱʴ˂ˎ˒ˇ όʲˇˎ˄ʱΣ ʵʷ˄ˍˊʰ ˁ˂ˉΦύ ˎˉʱˊ˔ˇˎ˄ ˉʶˊʽˉˍ˗ˋʶʽˌ ˃ʹ ˇˊʻʺˌ ʰˉʶʽˁˈ˄ʽˋʹˌ ˈ˂˖˄ 

ˍ˖˄ ˋʹ˃ʶʾ˖˄Φ ʁʽ ˉʰˊʰ˃ˇˊ˒˗ˋʶʽˌ ʰˎˍʷˌ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˍˇ ˊʰ˄ˍʱˊ ˃ʶˍˊʱ 

ˁʶˁ˂ʽ˃ʷ˄ʶˌ ʰˉˇˋˍʱˋʶʽˌ ˁʰʽ ʴʽΩ ʰˎˍˈ ˎˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˁ˂ʾ˃ʰˁʶˌ ˃ʷˋʰ ˋˍʹ˄ ʶʽˁˈ˄ʰ ˉˇˎ 

ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ ˍʹ˄ ʰˉˈˋˍʰˋʹ ˍˇˎ ˁʱʻʶ ˋʹ˃ʶʾˇˎ ʰˉˈ ˍˇ ʾ˔˄ˇˌ ˍʹˌ ˍˊˇ˔ʽʱˌ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎΦ 

ʂˋˇ ˉʽˇ ˁˇ˄ˍʱ ʲˊʾˋˁʶˍʰʽ ʷ˄ʰ ˋʹ˃ʶʾˇ ˋˍˇ ʾ˔˄ˇˌ ʰˎˍˈΣ ˍˈˋˇ ˉʽˇ ˋˎ˃ˉʽʶˋ˃ʷ˄ˇ ˒ʰʾ˄ʶˍʰʽ ˋʶ 

ˋˏʴˁˊʽˋʹ ˃ʶ ˍʰ ˋʹ˃ʶʾʰ ˍ˖˄ ˃ʰˁˊʽ˄˗˄ ʰˉˇˋˍʱˋʶ˖˄Φ ʂ˂ʶˌ ˇʽ ˉʰˊʰˁʱˍ˖ ˉʰˊʰ˃ˇˊ˒˗ˋʶʽˌ 

˃ˉˇˊˇˏ˄ ˄ʰ ʵʽˇˊʻ˖ʻˇˏ˄ ʶ˄ ˃ʷˊʶʽ ˃ʶ ˍʹ ˔ˊʺˋʹ ʶ˄ˈˌ ˕ʹ˒ʽʰˁˇˏ ˃ ˇ˄ˍʷ˂ˇˎ ʶʵʱ˒ˇˎˌΦ 

ʅ˃ʾˁˊˎ˄ˋʹ (Foreshortening) 

ɶ ʅ˃ʾˁˊˎ˄ˋʹ όforeshortening) ˋʶ ˃ʽʰ ʶʽˁˈ˄ʰ ˊʰ˄ˍʱˊ ˉˊˇˁʰ˂ʶʾ ˍʹ ˋˎ˃ˉʾʶˋʹ ˍʹˌ ʶʽˁˈ˄ʰˌ ˋʶ 

ʵʽʶˏʻˎ˄ˋʹ ʶʴˁʱˊˋʽʰ ˋˍˇ ʾ˔˄ˇˌ ˍʹˌ ˍˊˇ˔ʽʱˌ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ (ˋ˔ʺ˃ʰ оΦрύΦ ɮˎˍˈ ˇʵʹʴʶʾ ˇˉˍʽˁʱ 

ˋˍˇ ˄ʰ ˒ʰʾ˄ˇ˄ˍʰʽ ʾˋʶˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˖ˌ ʱ˄ʽˋʶˌ ˋˍˇ ʶˉʾˉʶʵˇ ˍ˖˄ ˁʶˁ˂ʽ˃ʷ˄˖˄ ʰˉˇˋˍʱˋʶ˖˄ 

(slant-range). 
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ʅ˔ʺ˃ʰ оΦрΥ ɱʶ˖˃ʶˍˊʾʰ ˋ˃ʾˁˊˎ˄ˋʹˌ ʃʹʴʺΥ Gis wiki, FAU Erlangen-Nürnberg 

ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˋ˃ʾˁˊˎ˄ˋʹˌ ʴʾ˄ʶˍʰʽ ˃ʷʴʽˋˍˇ ˈˍʰ˄ ˃ʽʰ ʰˉˈˍˇ˃ʹ ˉ˂ʰʴʽʱ ʶʾ˄ʰʽ ˁʱʻʶˍʹ ˋˍʹ 

ʵʷˋ˃ʹ ˍˇˎ ˊʰ˄ˍʱˊΦ ʅʶ ʰˎˍʺ˄ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹΣ ʹ ʴ˖˄ʾʰ ˉˊˈˋˉˍ˖ˋʹˌ ʶʾ˄ʰʽ ˃ʹʵʷ˄ ˁʰʽ ʷˍˋʽ ʹ 

ʲʱˋʹ ˁʰʽ ʹ ˁˇˊˎ˒ʺ ˍʹˌ ˉ˂ʰʴʽʱˌ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˋˍˇ ʾʵʽˇ ˋʹ˃ʶʾˇ ˁʰʽ ˁʰˍʰ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ˄ ʾʵʽʰ 

ʻʷˋʹ ˋˍʹ˄ ʶʽˁˈ˄ʰΦ 

ʂˋˇ ʰˎ˅ʱ˄ʶˍʰʽ ʹ ʴ˖˄ʾʰ ˉˊˈˋˉˍ˖ˋʹˌΣ ˍˈˋˇ ˃ʶʽ˗˄ʶˍʰʽ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˋ˃ʾˁˊˎ˄ˋʹˌΦ ʂˍʰ˄ 

ʰˎˍʺ ˉ˂ʹˋʽʱʸʶʽ ˍʽˌ фл ˃ˇʾˊʶˌΣ ˍˈˍʶ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʶ˅ʰ˂ʶʾ˒ʶˍʰʽ ʰ˂˂ʱ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˇ 

ˉˊˈʲ˂ʹ˃ʰ ˍʹˌ ˋˁʾʰˋʹˌ ˉˇˎ ʰ˄ʰ˂ˏʶˍʰʽ ˉʰˊʰˁʱˍ˖Φ ɴˍˋʽΣ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍʹˌ ˁʰˍʱ˂˂ʹ˂ʹˌ 

ʴ˖˄ʾʰˌ ˉˊˈˋˉˍ˖ˋʹˌ ˉˊʷˉʶʽ ˄ʰ ʴʾ˄ʶʽ ˃ʽʰ ʶ˅ʽˋˇˊˊˈˉʹˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˒ʰʽ˄ˇ˃ʷ˄˖˄Φ 

ʃˍˏ˔˖ˋʹ (Layover)  

ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˉˍˏ˔˖ˋʹˌ ˋˎ˃ʲʰʾ˄ʶʽ ˈˍʰ˄ ʹ ʰ˄ʰˁ˂˗˃ʶ˄ʹ ʶ˄ʷˊʴʶʽʰ ʰˉˈ ˍˇ ˕ʹ˂ˈˍʶˊˇ 

ˋʹ˃ʶʾˇ ʶ˄ˈˌ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˉˊʽ˄ ˍʹ˄ ʶˉʽˋˍˊˇ˒ʺ ʰˉˈ ˍˇ ˔ʰ˃ʹ˂ˈˍʶˊˇ ˋʹ˃ʶʾˇ ˍˇˎ 

ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎΦ ɴˍˋʽΣ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʰˎˍˈ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʰ˄ʶˋˍˊʰ˃˃ʷ˄ˇΦ ɸʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʶʾ˄ʰʽ 

ʹ ʰˁˊʰʾʰ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ ˋ˃ʾˁˊˎ˄ˋʹˌ όˋ˔ʺ˃ʰ оΦсύ. 

 

ʅ˔ʺ˃ʰ 3.6: ɱʶ˖˃ʶˍˊʾʰ ̄ ˍˏ˔˖ˋʹˌ ʃʹʴʺ: Natural Recourses Canada, 2013 

http://www.nrcan.gc.ca/earth-sciences/geomatics/satellite-imagery-air-photos/satellite-imagery-products/educational-resources/9325
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ʅˁʾʰˋʹ (Shadow) 

ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˋˁʾʰˋʹˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋʶ ˋʹ˃ʶʾʰ ˋˍʰ ˇˉˇʾʰ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˋʺ˃ʰ 

ʶˉʽˋˍˊˇ˒ʺˌ ʰˉˈ ˍˇ ˊʰ˄ˍʱˊΣ ʵʹ˂ʰʵʺ ʵʶ˄ ˒˖ˍʾʸˇ˄ˍʰʽ ʰˉˈ ʰˎˍˈΦ ʅˎ˄ʺʻ˖ˌ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʰˎˍˈ 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˋʶ ˉ˂ʰʴʽʷˌ ʲˇˎ˄˗˄ ˃ʶ ˃ʶʴʱ˂ʶˌ ˁ˂ʾˋʶʽˌ ˁʰʽ ʷ˔ˇˎ˄ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈ ʰ˄ˍʾʻʶˍˇ 

ʰˉˈ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˂ʺ˕ʹˌ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ όˋ˔ʺ˃ʰ оΦтύ. 

 

ʅ˔ʺ˃ʰ оΦтΥ ɱʶ˖˃ʶˍˊʾʰ ̀ ˁʾʰˋʹˌ ʃʹʴʺΥ Raney, 1998 

ʂˋˇ ˃ʶʴʰ˂ˏˍʶˊʹ ʶʾ˄ʰʽ ʹ ʴ˖˄ʾʰ ʻʷʰˋʹˌΣ ˍˈˋˇ ʶ˄ˍˇ˄ˈˍʶˊˇ ʴʾ˄ʶˍʰʽ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇΦ 

ʃˇ˂˂ʷˌ ˒ˇˊʷˌΣ ʹ ˋˁʾʰˋʹ ʲˇʹʻʱʶʽ ˋˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ˁʰˍʶˏʻˎ˄ˋʹˌ ˍˇˎ ˒˖ˍʽˋ˃ˇˏ ˍˇˎ 

ˊʰ˄ˍʱˊ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˋˍʹ ˂ʺ˕ʹ ˃ʶˊʽˁ˗˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʴʽʰ ˍʹ ˋˁʹ˄ʺΣ ˈˉ˖ˌ ˍˇ ˏ˕ˇˌ 

˃ʶˊʽˁ˗˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Φ 

 

3.4. ɢɿʅʝʐʂʐʀʏ ɚʌʀʅʆʋʉʚʎʀʖʉ 3!2 
ʅˍˇ ˁʶ˒ʱ˂ʰʽˇ ʰˎˍˈ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˃ʶˊʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍ˖˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ SARΣ ʹ ˁʹ˂ʾʵ˖ˋʹ 

ˍ˖˄ ʶʽˁˈ˄˖˄ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ʵʽʰ˒ˇˊʶˍʽˁˇʾ ˍˊˈˉˇʽ ˉˇˎ ̌̔  h̔ ˋ̒́ ˍʺˊʶˌ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ 

ˋˎ˂˂ʷʴˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʰΦ 

 

3.4.1. ɣʂʇʚɿʖʎʂ (Speckle)  

ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˁʹ˂ʾʵ˖ˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ ˁʱˍʽ ˋʰ˄ ʻˈˊˎʲˇˌ ˋˍʽˌ ʶʽˁˈ˄ʶˌ SAR. 

ɮˎˍˈ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ˄ ˉˇ˂˂ʰˉ˂ʺ ˋˁʷʵʰˋʹ ˍ˖˄ ˋˍˇʽ˔ʶʽ˖ʵ˗˄ ˋˁʶʵʰˋˍ˗˄ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ˄ 

ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ʶʵʱ˒ˇˎˌ (ˋ˔ʺ˃ʰ оΦуύ. ʁˎˋʽʰˋˍʽˁʱΣ ʰ˄ʱ˃ʶˋʰ ˋʶ ʴʶʽˍˇ˄ʽˁʱ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰ 

ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˃ʶʴʱ˂ʶˌ ˃ʶˍʰʲˇ˂ʷˌ ˍˇˎ ˍˈ˄ˇˎ ˍˇˎ ʴˁˊʽ όʶʽˁˈ˄ʰ оΦрύΦ ɮˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʰ˄ ˋʶ 

ʷ˄ʰ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ˇʾ ʵʽʰ˒ˇˊʶˍʽˁˇʾ ˋˍʰʻʶˊˇʾ ˋˁʶʵʰˋˍʷˌ ˍˈˍʶ ˍˇ 

ʶˉʽˋˍˊʶ˒ˈ˃ʶ˄ˇ ˋʺ˃ʰ ʶʾ˄ʰʽ ʷ˄ʰ ʱʻˊˇʽˋ˃ʰ ˍ˖˄ ˋˎ˄ʶʽˋ˒ˇˊ˗˄ ˈ˂˖˄ ʰˎˍ˗˄ ˍ˖˄ ˋˁʶʵʰˋˍ˗˄Φ 
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ʅ˔ʺ˃ʰ оΦ8: ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˁʹ˂ʾʵ˖ˋʹˌ ʃʹʴʺΥ sarmap,2009 

ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˁʹ˂ʾʵ˖ˋʹˌ ʶʾ˄ʰʽ ˉʽˇ ʷ˄ˍˇ˄ˇ ˈˋˇ ʰˎ˅ʱ˄ʶˍʰʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˋˁʶʵʰˋˍ˗˄ 

˃ʷˋʰ ˋʶ ʷ˄ʰ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇΣ ʵʹ˂ʰʵʺ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ʶʵʱ˒ˇˎˌ 

˃ʷˋʰ ˋʶ ʰˎˍˈΦ 

 

ɳʽˁˈ˄ʰ 3.5Υ ɮˉʶʽˁˈ˄ʽˋʹ ˈˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˁʹ˂ʾʵ˖ˋʹˌ ʃʹʴʺΥ 

ɼʰˊʰʻʰ˄ʱˋʹ ɰΦ,2006 

ʂˉ˖ˌ ʶʾ˄ʰʽ ˂ˇʴʽˁˈΣ ʹ ˁʹ˂ʾʵ˖ˋʹ ˃ʶʽ˗˄ʶʽ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍʹˌ ʰˉʶʽˁˈ˄ʽˋʹˌΣ ʴʽΩ ʰˎˍˈ ˁʰʽ 

ʶˉʽʵʽ˗ˁˇˎ˃ʶ ˍʹ˄ ˃ʶʾ˖ˋʺ ʰˎˍˇˏ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ. ɶ ˃ʶʾ˖ˋʹ ʰˎˍʺ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˃ʶ ʵˏˇ 

ˍˊˈˉˇˎˌ 

1) ɳˉʶ˅ʶˊʴʰˋʾʰ ˉˇ˂˂˗˄ ˈ˕ʶ˖˄ όmulti-lookύΦ ʅˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ʰˎˍʺΣ ˍˇ ʶˏˊˇˌ ʵʷˋ˃ʹˌ 

˔˖ˊʾʸʶˍʰʽ ˋʶ ˉʶˊʽˋˋˈˍʶˊʶˌ ʸ˗˄ʶˌ ˃ʶ ˃ʽˁˊˈˍʶˊˇ ʶˏˊˇˌ ˁʰʽ ʷˍˋʽ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ 

ʰ˄ʶ˅ʱˊˍʹˍʶˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌΦ ɼʱʻʶ ˃ʽʰ ˇ˄ˇ˃ʱʸʶˍʰʽ lookΦ ʆˇ ˃ʶʽˇ˄ʷˁˍʹ˃ʰ ˍʹˌ ˍʶ˔˄ʽˁʺˌ 

ʰˎˍʺˌ ʶʾ˄ʰʽ ˈˍʽ ʰ˄ ʷ˔ˇˎ˃ʶ ɿ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ʴʽʰ ˍʹ˄ ʾʵʽʰ ˉʶˊʽˇ˔ʺ ˃ʶ ˃ʶʽ˖˃ʷ˄ʹ 

ˁʹ˂ʾʵ˖ˋʹΣ ʹ ʵʽʰ˔˖ˊʽˋˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˍʹˌ ˁʱʻʶ ˃ʾʰˌ ʶʾ˄ʰʽ ɿ ˒ˇˊʷˌ ˃ʶʽ˖˃ʷ˄ʹ όˋ˔ʺ˃ʰ 

3.9). 
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ʅ˔ʺ˃ʰ 3.9: ɳˉʶ˅ʶˊʴʰˋʾʰ ̄ ˇ˂˂˗˄ ̍ ˕ʶ˖˄ ʃʹʴʺ:Canadian Centre for Remote Sensing 

 

2) ʆʶ˔˄ʽˁʷˌ ʶ˅ˇ˃ʱ˂ˎ˄ˋʹˌ-˒ʽ˂ˍˊʰˊʾˋ˃ʰˍˇˌΦ ɮˎˍʺ ʶʾ˄ʰʽ ˃ʽʰ ʱ˂˂ʹ ˍʶ˔˄ʽˁʺ ˉˇˎ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ʶ˅ʱ˂ʶʽ˕ʹ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˍʹˌ ˁʹ˂ʾʵ˖ˋʹˌΦ ʂˉ˖ˌ ˁʰʽ ʹ 

ʶˉʶ˅ʶˊʴʰˋʾʰ ˉˇ˂˂˗˄ ˈ˕ʶ˖˄Σ ʷˍˋʽ ˁʰʽ ˍˇ ˒ʽ˂ˍˊʱˊʽˋ˃ʰ ˇʵʹʴʶʾ ˋˍʹ˄ ˃ʶʾ˖ˋʹ ˍʹˌ 

˔˖ˊʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ʰ˒ˇˏ ʶ˅ˇ˃ʰ˂ˏ˄ˇˎ˄ ˍʹ˄ ʰˉʶʽˁˈ˄ʽˋʹ όˋ˔ʺ˃ʰ оΦмлύ. 

 

 

ʅ˔ʺ˃ʰ 3.10: ʆʶ˔˄ʽˁʷˌ ˒ ʽ˂ˍˊʰˊʾˋ˃ʰˍˇˌ ʃʹʴʺ: Canadian Centre for Remote Sensing 

 

3.4.2. ɬʍʝʌʋʅ ɤʙʕʂʏ 

ɴ˄ʰ ˋˏˋˍʹ˃ʰ ˊʰ˄ˍʱˊ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˂˂ʷ˅ʶʽ ˉ˂ʹˊˇ˒ˇˊʾʰ ˃ʶ ʵʽʱ˒ˇˊˇˎˌ ˍˊˈˉˇˎˌΣ ˇʽ ˇˉˇʾˇʽ 

ʷ˔ˇˎ˄ ˄ʰ ˁʱ˄ˇˎ˄ ˃ʶ ˍˇ˄ ˍˊˈˉˇ ˒˖ˍʽˋ˃ˇˏ ˍˇˎ ʶʵʱ˒ˇˎˌΦ ʁʽ ˍˊˈˉˇʽ ʰˎˍˇʾ ʶʾ˄ʰʽΥ Stripmap, 

ScanSAR ˁ ʰ̔ Spotlight ˁ ʰʽ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖ όʶʽˁˈ˄ʰ оΦсύ. 

 

ɳʽˁˈ˄ʰ 3.6: ʆˊˈˉˇʽ ˂ ʺ˕ʹˌ SAR ʃʹʴʺ: eoPortal Directory, ESA 2014 

 

https://directory.eoportal.org/web/eoportal/satellite-missions/p/paz
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Stripmap mode 

ʂˍʰ˄ ˇ ʵʷˁˍʹˌ ʶʾ˄ʰʽ ˋʶ ˂ʶʽˍˇˎˊʴʾʰ StripmapΣˍˈˍʶ ˍˇ ˋˏˋˍʹ˃ʰ ʷ˔ʶʽ ˍʹ˄ ʶˎʶ˂ʽ˅ʾʰ ˄ʰ ʶˉʽ˂ʷʴʶʽ 

ˍʹ˄ ˂˖ˊʾʵʰ ʰˉʶʽˁˈ˄ʽˋʹˌ ˃ʶ ˍˇ ˄ʰ ʰ˂˂ʱʸʶʽ ˍʹ˄ ʴ˖˄ʾʰ ˉˊˈˋˉˍ˖ˋʹˌΦ ɶ ˂ʶʽˍˇˎˊʴʾʰ ʰˎˍʺ ʶʾ˄ʰʽ ʹ 

ˉʽˇ ˋˎ˄ʹʻʽˋ˃ʷ˄ʹΦ ɶ ˁʱʻʶ ˂˖ˊʾʵʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ˒˖ˍʾʸʶˍʰʽ ˃ʶ ˋˎ˄ʶ˔ʺ ˁʰʽ ˋˍʰʻʶˊˈ ˊˎʻ˃ˈ ˁʰʽ 

ˍˇ ʶˏˊˇˌ ʵʷˋ˃ʹˌ ʷ˔ʶʽ ˋˍʰʻʶˊʺ ɻ ʽʶˏʻˎ˄ˋʹ όˋ˔ʺ˃ʰ оΦммύ.  

 

ʅ˔ʺ˃ʰ оΦм1Υ ɱʶ˖˃ʶˍˊʾʰ ˂ʶʽˍˇˎˊʴʾʰˌ Stripmap ʃʹʴʺΥ www.radartutorial.eu 

ScanSAR mode 

ʅʶ ˂ʶʽˍˇˎˊʴʾʰ Stripmap ˍˇ ˋˏˋˍʹ˃ʰ ˉʶˊʽˇˊʾʸʶˍʰʽ ˋʶ ˃ʽʰ ˋˍʶ˄ʺ ˂˖ˊʾʵʰΦ ɮˎˍˈ ˍˇ ˉˊˈʲ˂ʹ˃ʰ 

˃ˉˇˊʶʾ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍʶʾ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ ʰˊ˔ʺ ScanSARΣ ʹ ˇˉˇʾʰ ʶˉʽˍˎʴ˔ʱ˄ʶʽ ˍʹ˄ 

ʵʽʶˏˊˎ˄ˋʹ ˍʹˌ ˂˖ˊʾʵʰˌ ˃ʶ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˎˉˇ-˂˖ˊʾʵ˖˄ όsub-swaths)Σ ˇʽ ˇˉˇʾʶˌ 

ˋˎ˄ʵˎʱʸˇ˄ˍʰʽ ˃ʶ ˋˁˇˉˈ ˍˇ˄ ˋ˔ʹ˃ʰˍʽˋ˃ˈ ˃ʽʰˌ ʰˉʶʽˁˈ˄ʽˋʹˌ ˃ʶ ˃ʶʴʱ˂ˇ ˉ˂ʱˍˇˌ ˂˖ˊʾʵʰˌ 

όˋ˔ʺ˃ʰ оΦмнύ.  

ʅˍʹ˄ ˍʶ˔˄ʽˁʺ ʰˎˍʺ ˇ ˔ˊˈ˄ˇˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˃ˇʽˊʱʸʶˍʰʽ ˋʶ ˉʱ˄˖ ʰˉˈ ˃ʽʰ ˎˉˇ-˂˖ˊʾʵʰ ʴʽʰ ˄ʰ 

ʶ˅ʰˋ˒ʰ˂ʾˋʶʽ ˍʹ˄ ˉ˂ʺˊʹ ˁʱ˂ˎ˕ʹ ˃ʽʰˌ ʶʽˁˈ˄ʰˌ ˁʰʽ ʴʽΩ ʰˎˍˈ ˍˇ ˂ˈʴˇ ˍˇ ˇˉʽˋˁʶʵʰʸˈ˃ʶ˄ˇ ˋʺ˃ʰ 

ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˇˊʽˋ˃ʷ˄ˇˎˌ ˉʰ˂˃ˇˏˌ ˁʰʽ ˈ˔ʽ ˈ˂ˇˎˌ ˈˉ˖ˌ ˋˍˇ StripmapΦ ɳˉˇ˃ʷ˄˖ˌΣ ˇʽ 

˂ʽʴˈˍʶˊˇʽ ˉʰ˂˃ˇʾ ʴʽʰ ˍʹ˄ ˋˏ˄ʻʶˋʹ ˃ʽʰˌ ʶʽˁˈ˄ʰˌ ˋˎ˄ʶˉʱʴʶˍʰʽ ˍʹ˄ ˃ʶʾ˖ˋʹ ˍʹˌ ʵʽʰˁˊʽˍʽˁʺˌ 

ʽˁʰ˄ˈˍʹˍʰˌ ʰˎˍˇˏ ˍˇˎ ˍˊˈˉˇˎ ˂ʶʽˍˇˎˊʴʾʰˌΦ  

http://www.radartutorial.eu/
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ʅ˔ʺ˃ʰ оΦмнΥ ɱʶ˖˃ʶˍˊʾʰ ˂ʶʽˍˇˎˊʴʾʰˌ ScanSAR ʃʹʴ̋Υ www.radartutorial.eu 

ʆˇ ˉ˂ʶˇ˄ʷˁˍʹ˃ʰ ˍʹˌ ˍʶ˔˄ʽˁʺˌ ʰˎˍʺˌ ʶʾ˄ʰʽ ʹ ʶˁˍʶˍʰ˃ʷ˄ʹ ʴʶ˖ʴˊʰ˒ʽˁʺ ˁʱ˂ˎ˕ʹ ˃ʶ 

ʲʰʻ˃ˇ˄ˇ˃ʹ˃ʷ˄ʰ ˊʰʵʽˇ˃ʶˍˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰΣ ʴʽΩ ʰˎˍˈ ʵʶ˄ ʵʾ˄ʶˍʰʽ ʷ˃˒ʰˋʹ ˋˍʹ˄ ˃ʶʽ˖˃ʷ˄ʹ 

˔˖ˊʽˁʺ ʰ˄ʱ˂ˎˋʹΦ 

 

Spotlight mode 

ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˋˎ˂˂ˇʴʺˌ ʵʶʵˇ˃ʷ˄˖˄ ˂ʶʽˍˇˎˊʴʾʰˌ SpotlightΣ ˇ ʰʽˋʻʹˍʺˊʰˌ ˁʰˍʶˎʻˏ˄ʶʽ 

ˍʹ ʵʷˋ˃ʹ ˍʹˌ ˁʶˊʰʾʰˌ ˁʰˍʱ ˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ʰʸʽ˃ˇˏʻʽˇˎ ˍˇˎ ˗ˋˍʶ ˄ʰ ˒˖ˍʾʸʶʽ ˋˎ˄ʶ˔˗ˌ ˍˇ 

ʶʵʱ˒ˇˎˌ ʶˉʾʻʶ˃ʰ ˉˇˎ ˉˊˈˁʶʽˍʰʽ ˄ʰ ʰˉʶʽˁˇ˄ʽˋˍʶʾΦ ɶ ˂ʶʽˍˇˎˊʴʾʰ Spotlight ˉˊˇˋ˒ʷˊʶʽ 

ˁʰ˂ˏˍʶˊʹ ʰ˄ʱ˂ˎˋʹ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ʰʸʽ˃ˇˏʻʽˇˎ ʰˉˈ ʰˎˍʺ˄ ˉˇˎ ʶʾ˄ʰʽ ʶˉʽˍʶˏ˅ʽ˃ʹ ˋʶ 

˂ʶʽˍˇˎˊʴʾʰ Stripmap ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ ʾʵʽʰ ˒ˎˋʽˁʺ ˁʶˊʰʾʰΦ ɳˉʾˋʹˌΣ  ́ Spotlight 

ʰˉʶʽˁˈ˄ʽˋʹ ˉʰˊʷ˔ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰˉʶʽˁˈ˄ʽˋʹˌ ˃ʽʰˌ ˋˁʹ˄ʺ ˋʶ ˉˇ˂˂ʰˉ˂ʷˌ ʴ˖˄ʾʶˌ ʻʷʰˋʹˌ 

ʰˉˈ ʷ˄ʰ ˃ˈ˄ˇ ˉʷˊʰˋ˃ʰΦ  ʆʷ˂ˇˌΣ ʰˎˍˈˌ ˇ ˍˊˈˉˇˌ ˂ʺ˕ʹˌ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ 

ʰˉʶʽˁˈ˄ʽˋʹ ˍ˖˄ ˉˇ˂˂ʰˉ˂˗˄ ˃ʽˁˊˈˍʶˊ˖˄ ˋˁʹ˄˗˄ ʶ˄˗ ʹ ˂ʶʽˍˇˎˊʴʾʰ Stripmap ʵʹ˃ʽˇˎˊʴʶʾ 

ʶʽˁˈ˄ʶˌ ˃ʽʰ ̩˃ ʶʴʱ˂ʹ ̩˂ ˖ˊʾʵʰ ̩ʁ ʵʱ˒ˇˎˌ όˋ˔ʺ˃ʰ оΦмоύ. 

http://www.radartutorial.eu/
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ʅ˔ʺ˃ʰ оΦм3Υ ɱʶ˖˃ʶˍˊʾʰ ˂ʶʽˍˇˎˊʴʾʰˌ Spotlight ʃʹʴʺΥ www.radartutorial.eu 

 

3.5. ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ɚʉʐʅʆʀʅʈʘʉʖʉ-ɫʐʝʔʖʉ  
ɶ ʰˉʶʽˁˈ˄ʽˋʹ ˍ˖˄ ʵʽʱ˒ˇˊ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˋʶ ˃ʽʰ ʶʽˁˈ˄ʰ SAR ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˉˇ˂˂ˇˏˌ 

ˉʰˊʱʴˇ˄ˍʶˌΦ ʆʰ ʵʽʱ˒ˇˊʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋʶ ˍˈ˄ˇˎˌ ˍˇˎ ʴˁˊʽΣ ʰˉˈ ʱˋˉˊˇ ˃ʷ˔ˊʽ 

˃ʰˏˊˇΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˇˉʽˋʻˇˋˁʶʵʰʸˈ˃ʶ˄ʹ ʰˁˍʽ˄ˇʲˇ˂ʾʰΦ ʂˍʰ˄ ʹ ʷ˄ˍʰˋʹ ˍʹˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ 

ʰˎˍʺˌ ʶʾ˄ʰʽ ˃ʶʴʱ˂ʹ ˍˈˍʶ ʷ˔ˇˎ˃ʶ ˒˖ˍʶʽ˄ˇˏˌ ˍˈ˄ˇˎˌΣ ʰ˂˂ʽ˗ˌ ˉʽˇ ˋˁˇˏˊˇˎˌΦ ɮˎˍˈ ʷ˔ʶʽ ˄ʰ 

ˁʱ˄ʁ̔ ˃ʶ ˉʰˊʰ˃ʷˍˊˇˎˌ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˊʰ˄ˍʱˊ όˉˈ˂˖ˋʹΣ ˋˎ˔˄ˈˍʹˍʰ ˋʺ˃ʰˍˇˌύ ˁʰʻ˗ˌ 

ʶˉʾˋʹˌ ˁʰʽ ˃ʶ ˍʽˌ ʽʵʽˈˍʹˍʶˌ ˍ˖˄ ˋˍˈ˔˖˄-ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ όˋ˔ʺ˃ʰΣ ˍˊʰ˔ˏˍʹˍʰΣ ʵʽʹ˂ʶˁˍˊʽˁʷˌ 

ʽʵʽˈˍʹˍʶˌΣ ʵʽʰˉʶˊʰˋˍʽˁˈˍʹˍʰύΦ ʃʰˊʰˁʱˍ˖ ʰ˄ʰ˂ˏˇˎ˃ʶ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄-

ˋˍˈ˔˖˄ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ʰˉʶʽˁˈ˄ʽˋʹΥ 

ʅ˔ʺ˃ʰ (double bounce) 

ɾʶˊʽˁʷˌ ˒ˇˊʷˌ ˃ʽˁˊʱ ʰ˄ˍʽˁʷʽ˃ʶ˄ʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˉˇ˂ˏ ˒˖ˍʶʽ˄ʱ ˋʶ ʶʽˁˈ˄ʶˌ ˊʰ˄ˍʱˊΦ ɮˎˍˈ 

ˋˎ˃ʲʰʾ˄ʶʽ ˂ˈʴ˖ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˍʹˌ ʵʽˉ˂ʺˌ ʰ˄ʰˉʺʵʹˋʹˌΦ 

ɱʶ˄ʽˁʱΣ ˇʽ ʶˉʽ˒ʱ˄ʶʽʶˌ ˃ʶ ˁ˂ʾˋʹ ˉˊˇˌ ˍˇ ˊʰ˄ˍʱˊ ʷ˔ˇˎ˄ ʽˋ˔ˎˊˈˍʶˊʹ ˇˉʽˋʻˇˋˁʷʵʰˋʹ ʰˉˈ 

ʶˉʽ˒ʱ˄ʶʽʶ̩  ˇʽ ˇˉˇʾʶˌ ʷ˔ˇˎ˄ ˁ˂ʾˋʹ ʰ˄ˍʾʻʶˍʹ ʰˉˈ ˍˇ ˊʰ˄ˍʱˊ ˁʰʽ ʷ˔ˇˎ˄ ˍʹ˄ ˍʱˋʹ ˄ʰ 

ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˒˖ˍʶʽ˄ˈˍʶˊʶˌ ˋˍʹ˄ ʶʽˁˈ˄ʰΦ ɾʶˊʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʵʶ˄ ˒˖ˍʾʸˇ˄ˍʰʽ ʰˉˈ ˍˇ 

ˊʰ˄ˍʱˊΣ ˈˉ˖ˌ ʹ ˉʾˋ˖ ˉ˂ʶˎˊʱ ˍˇˎ ʲˇˎ˄ˇˏ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˋʶ ˋˁʽʱΣ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˁˇˍʶʽ˄ʷˌ 

όˋ˔ʺ˃ʰ оΦмпύ.  

http://www.radartutorial.eu/
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ʅ˔ʺ˃h  оΦмпΥ ɲʽˉ˂ʺ ʰ˄ʰˉʺʵʹˋʹ ʃʹʴʺΥ ʆˇ˃ʷʰˌ ʆʹ˂ʶˉʽˋˁˈˉʹˋʹˌΣ Santa Barbara University 

ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ʵʽˉ˂ʺˌ ʰ˄ʰˉʺʵʹˋʹˌ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˈˍʰΣ˄ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˇʽ ʵˊˈ˃ˇʽ ˍʹˌ 

ˉˈ˂ʹˌ ˁʰʽ ˍʰ ˁˍʾˊʽʰ ˉʰˊʰˍʱˋˋˇ˄ˍʰʽ ˁʰˍʱ ˍʷˍˇʽˇ ˍˊˈˉˇ (ʲ˂Φ ʶʽˁˈ˄ʰ оΦмύ ˗ˋˍʶ ˇʽ ˉʰ˂˃ˇʾ ˍˇˎ 

ˊʰ˄ˍʱˊ ˄ʰ ʰ˄ʰˉʹʵʺˋˇˎ˄ ˋˍˇ˄ ʵˊˈ˃ˇΣ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ  ˋˍ ̌ˁˍʾˊʽʰ όʵʽˉ˂ʺ ʰ˄ʰˉʺʵʹˋʹ-double 

bounceύ ˁʰʽ ʰˉʶˎʻʶʾʰˌ ˉʾˋ˖ ˉˊˇˌ ˍˇ ˊʰ˄ˍʱˊ. ʆ̍ ˍʶ ˍʰ ˁˍʾˊʽʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˉˇ˂ˏ ˒˖ˍʶʽ˄ʱ 

ό˂ʶˎˁˈύ ˋˍʽˌ ʶʽˁˈ˄ʶˌ ˊʰ˄ˍʱˊΦ ɲˊˈ˃ˇʽ ˁʰʽ ʰˎˍˇˁʽ˄ʹˍˈʵˊˇ˃ˇʽ ʶʾ˄ʰʽ ʶˉʾˉʶʵʶˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˁʰʽ 

ʷˍˋʽ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˁˇˍʶʽ˄ʷΦ̩ ʆʰ ˁˍʾˊʽʰ ˉˇˎ ʵʶ˄ ˉʰˊʰˍʱˋˋˇ˄ˍʰʽ ʷˍˋʽ ˗ˋˍʶ ˇʽ ˉʰ˂˃ˇʾ ˍˇˎ 

ˊʰ˄ˍʱˊ ˄ʰ ʰ˄ˍʰ˄ʰˁ˂˗˄ˍʰʽ ˁ ʰˍ ϥʶˎʻʶʾʰ˄ ˉʾˋ˖Σ ʻʰ ʶ˃˒ʰ˄ʽˋˍˇˏ˄ ˃ʶ  h ˄ˇʽ˔ˍˈ ʴˁˊʽ ̝ ˊ˗˃ʰ. 

ɳˉʽ˒ʰ˄ʶʽʰˁʺ ʆˊʰ˔ˏˍʹˍʰ 

ɶ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ʶˉʽˉʷʵˇˎ ˉˇˎ ˒˖ˍʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ʵʷˋ˃ʹ ˍˇˎ ˊʰ˄ˍʱˊ ˉʰʾʸʶʽ ˃ʶʴʱ˂ˇ ˊˈ˂ˇ 

ˋˍˇˎˌ ˍˈ˄ˇˎˌ ˃ʶ ˍˇˎˌ ˇˉˇʾˇˎˌ ʰˎˍʺ ʻʰ ʰˉʶʽˁˇ˄ʽˋˍʶʾΦ ʂˋˇ ˉʽˇ ˂ʶʾʰ ʶʾ˄ʰʽΣ ˍˈˋˇ ˉʽˇ ˃ʶʴʱ˂ˇ 

˃ʷˊˇˌ ˍʹˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ ʰ˄ʰˁ˂ʱˍʰʽ ˁʰʽ ˍˇ ʶˉʽˋˍˊʶ˒ˈ˃ʶ˄ˇ ˋʺ˃ʰ ʷ˔ʶʽ ˃ʽˁˊʺ ʷ˄ˍʰˋʹ ˁʰʽ ˖ˌ 

ˋˎ˄ʷˉʶʽʰ ʷ˔ˇˎ˃ʶ ˋˁˇˏˊˇˎˌ ˍˈ˄ˇˎˌΦ ɮ˄ˍʾʻʶˍʰΣ ˈˋˇ ˉʽˇ ˍˊʰ˔ʶʾʰ ʶʾ˄ʰʽ ʹ ʶˉʽ˒ʱ˄ʶʽʰ ˍˈˋˇ ˉʽˇ 

ʽˋˇˍˊˇˉʽˁʱ ˋˁʶʵʱʸʶʽ ˍʹ˄ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇ ˋʺ˃ʰ ʶˉʽˋˍˊˇ˒ʺˌ ˄ʰ ʷ˔ʶʽ ˃ʶʴʱ˂ʹ 

ʷ˄ˍʰˋʹ ˁʰʽ ˄ʰ ʷ˔ˇˎ˃ʶ ˒˖ˍʶʽ˄ˇˏˌ ˍˈ˄ˇˎˌ όˋ˔ʺ˃ʰ оΦмрύ. 

 

ʅ˔ʺ˃ʰ оΦм5: ɳˉʽ˒ʰ˄ʶʽʰˁʺ ˍˊʰ˔ˏˍʹˍʰ 
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ɲʽʹ˂ʶˁˍˊʽˁʷˌ ʽʵʽˈˍʹˍʶˌ 

ɶ ̌ ˉʽˋʻˇˋˁʷʵʰˋʹ ʶ˅ʰˊˍʱˍʰʽ ʶˉʾˋʹˌ ʰˉˈ ˍʽˌ ʵʽʹ˂ʶˁˍˊʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍˇˎ ˋˍˈ˔ˇˎΥ ʹ 

ʵʽʹ˂ʶˁˍˊʽˁʺ ˋˍʰʻʶˊʱ ˍˇˎ ˃ʷˍʰ˂˂ˇ ˎ ˁʰʽ ˍˇ ˎ ˄ʶˊˇˏ ʶʾ˄ʰʽ ˎ˕ʹ˂ʺ όулύΣ ʶ˄˗ ʴʽʰ ˍʰ 

ˉʶˊʽˋˋˈˍʶˊʰ ʱ˂˂ʰ ˎ˂ʽˁʱ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˔ʰ˃ʹ˂ʺ ˉʶˊʾˉˇˎ ʰˉˈ о ʷ˖ˌ у ˋʶ ˅ʹˊʷˌ ˋˎ˄ʻʺˁʶˌ. 

ɮˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˋʶ ʷʵʰ˒ˇˌ ˃ʶ ˎʴˊʰˋʾʰ ̋  ̀ ʶ ̄ʁˊʽˇ˔ʷˌ ˃ʶ ʲ˂ʱˋˍʹˋʹ ˃ ˉˇˊʶʾ ˄ʰ ˎˉʱˊ˔ʶʽ ˃ ʽʰ 

ʰˏ˅ʹˋʹ ˋˍʹ˄ ʰ˄ʰˁ˂ʰˋˍʽˁˈˍʹˍʰ ˍˇˎ ˋʺ˃ʰˍˇˌ.  

ɾʽʰ ʱ˂˂ʹ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ SAR ʶʾ˄ʰʽ ˇ ʶ˄ˍˇˉʽˋ˃ˈˌ ˍʹˌ ˎʴˊʰˋʾʰˌ ˍˇˎ ʶʵʱ˒ˇˎˌ ˁʰʽ ʲʰˋʾʸʶˍʰʽ 

ˋˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˉˇˎ ˉʶˊʽʴˊʱ˒ʹˁʶ ˉʰˊʰˉʱ˄˖ ˁʰʽ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʽˌ ʵʽʹ˂ʶˁˍˊʽˁʷˌ ʽʵʽˈˍʹˍʶˌ 

ˍˇˎ ˁʱʻʶ ˋˍˈ˔ˇˎΦ ɶ ʶ˒ʰˊ˃ˇʴʺ ʰˎˍʺ ʲʰˋʾʸʶˍʰʽ ˋˍʹ ˃ʶʴʱ˂ʹ ʰ˄ˍʾʻʶˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ʵʽʹ˂ʶˁˍˊʽˁ˗˄ ʽʵʽˇˍʺˍ˖˄ ˍ˖˄ ˅ʹˊ˗˄ ˁʰʽ ˎʴˊ˗˄ ʶʵʰ˒˗˄Φ ʂˍʰ˄ ˍˇ ʷʵʰ˒ˇˌ ʶʾ˄ʰʽ ʲˊʶʴ˃ʷ˄ˇΣ ʹ 

ʵʽʹ˂ʶˁˍˊʽˁʺ ˋˍʰʻʶˊʱ ˍˇˎ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ нΣр ˁʰʽ ˋʶ ˉʶˊʾˉˇˎ нр ʷ˖ˌ ол ˎˉˈ ˁˇˊʶˋ˃ʷ˄ʶˌ 

ˋˎ˄ʻʺˁʶˌΦ ɮˎˍˈ ˃ʶˍʰ˒ˊʱʸʶˍʰʽ ˋʶ ˃ʽʰ h ˏ˅ʹˋʹ ˍʹˌ ʰ˄ʰˁ˂˗˃ʶ˄ʹˌ ʶ˄ʷˊʴʶʽʰˌΦ 

ɲʽʰˉʶˊʰˋˍʽˁˈˍʹˍʰ όpenetration) 

ɶ ʵʽʰˉʶˊʰˋˍʽˁˈˍʹˍʰ ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄-ˋˍˈ˔˖˄ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ ˋˎ˔˄ˈˍʹˍʰ ˁʰʽ 

ˍʹ˄ ˉˈ˂˖ˋʹ ˍʹˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌΦ ɾʶˊʽˁʷˌ ˒ˇˊʷˌ ˍʰ ˁˏ˃ʰˍʰ ˃ˉˇˊʶʾ ˄ʰ ʵʽʶʽˋʵˏˇˎ˄ ˋˍʹ 

ʲ˂ʱˋˍʹˋʹ ˁʰʽΣ ˋʶ ˅ʹˊʷˌ ˋˎ˄ʻʺˁʶˌΣ ˁʰʽ ʶ˄ˍˈˌ ˍˇˎ ʶʵʱ˒ˇˎˌ όʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˋʶ ˅ʹˊˈ ˔ʽˈ˄ʽ ʺ 

ʱ˃˃ˇύ. ɮˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˃ˉˇˊʶʾ ˋʶ ˃ʽʰ ʵʰˋʽˁʺ ˉʶˊʽˇ˔ʺ ˍˇ ˋʺ˃ʰ ˄ʰ ˇˉʽˋʻˇˋˁʶʵʱʸʶˍʰʽ ʰˉˈ 

ˍʰ ˒ˏ˂˂ʰΣ ʰˉˈ ˍʰ ˁ˂ʰʵʽʱΣ ʰˉˈ ˍˇ˄ ˁˇˊ˃ˈ ʺ ʰˉˈ ˍˇ ʷʵʰ˒ˇˌ όʶʽˁˈ˄ʰ оΦтύ. 

ɶ ʵʽʶʾˋʵˎˋʹ ˍʹˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ ˃ʷˋʰ ˋˍˇ ˋˍˈ˔ˇ ʴʾ˄ʶˍʰʽ ʽˋ˔ˎˊˈˍʶˊʹ ˁʰʻ˗ˌ ˃ʶʴʰ˂˗˄ʶʽ ˍˇ 

˃ʺˁˇˌ ˁˏ˃ʰˍˇˌ. ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˉˈ˂˖ˋʹΣ ˍʰ ˁʱʻʶˍʰ-ˉˇ˂˖˃ʷ˄ʰ ˁˏ˃ʰˍʰ ό±I κ HVύ ʷ˔ˇˎ˄ 

˃̔ ˁˊˈˍʶˊʹ ʵʽʰˉʶˊʰˋˍʽˁˈˍʹˍʰ ʰˉˈ ˍʰ ˈ˃ˇʽʰ-ˉˇ˂˖˃ʷ˄ʰ όɶɶ κ ±±ύΦ ʅˎ˄ʶˉ˗ˌΣ ʰ˄ʰ˂ˈʴ˖ˌ ˍʹ˄ 

ʶ˒ʰˊ˃ˇʴʺ ʴʽʰ ˍʹ˄ ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʹ SAR ʰˉʶʽˁˈ˄ʽˋʹ ʶˉʽ˂ʷʴʶˍʰʽ ˁʰʽ ˍˇ ˁʰˍʱ˂˂ʹ˂ˇ 

˒ʰˋ˃ʰˍʽˁˈ ˁʰ˄ʱ˂ʽΦ 

 

ɳʽˁˈ˄ʰ оΦтΥ ɲʽʰˉʶˊʰˋˍʽˁˈˍʹˍʰ ʃʹʴʺΥ Sarmap, August 2009 
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3.6. ɞʒɻʍʈʋɾʘʏ SAR ɚʌʀʅʆʋʉʚʎʀʖʉ 
ɽˈʴ˖ ˍ˖˄ ˉˇ˂˂˗˄ ˉ˂ʶˇ˄ʶˁˍʹ˃ʱˍ˖˄ ˍ˖˄ ʄʰ˄ˍʱˊ ʅˎ˄ʻʶˍʽˁˇˏ ɮ˄ˇʾʴ˃ʰˍˇˌΣ ˇʽ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˍˇˎ 

ʶʾ˄ʰʽ ˉˇ˂ˏ ʵʽʰʵʶʵˇ˃ʷ˄ʶˌ ʴʽʰ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ˋˍʹ ʴʶ˖˂ˇʴʾʰΣ ˇʽˁˇ˂ˇʴʾʰΣ 

˖ˁʶʰ˄ˇʴˊʰ˒ʾʰΣ ʴʶ˖ˊʴʾʰ ˁʰʽ ˍʹ˄ ˎʵˊˇ˂ˇʴʾʰΦ ɾʶˊʽˁʷˌ ʰˉˈ ˍʽˌ ʲʰˋʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ˍ˖˄ 

ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ʰˎˍ˗˄ ʶʾ˄ʰʽΥ 

¶ ɾʶ˂ʷˍʹ ˍ˖˄ ˁʽ˄ʺˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰ˂˂ʰʴ˗˄ ˃ʶʴʷʻˇˎˌ ˍ˖˄ ˉʱʴ˖˄ ˗ˋˍʶ ˄ʰ ˁʰˍʰ˄ˇʹʻʶʾ ʹ 

ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺΦ 

¶ ɳˁˍʾ˃ʹˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌ ʴʽʰ ˍʹ˄ ˉʽʻʰ˄ˈˍʹˍʰ ʺ ˍʹ˄ ʶˏˊʶˋʹ ˒ˎˋʽˁ˗˄ ˉˈˊ˖˄Σ ˉΦ˔Φ 

ˉʶˍˊʷ˂ʰʽˇΦ 

¶ ɾʷˍˊʹˋʹ ˁʾ˄ʹˋʹˌ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹ ɱʹˌ ʴʽʰ ˁʰ˂ˏˍʶˊʹ ˁʰˍʰ˄ˈʹˋʹ ˋʶʽˋ˃˗˄ ˁʰʽ 

ʹ˒ʰʽˋˍʶʾ˖˄Φ 

¶ ɮ˄ʰʴ˄˗ˊʽˋʹ ˁʰʽ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˉʶˍˊʶ˂ʰʽˇˁʹ˂ʾʵ˖˄Φ 

¶ ɳ˄ˍˇˉʽˋ˃ˈˌ ˁʽ˄ˇˏ˃ʶ˄˖˄ ˉʱʴ˖˄Φ 

¶ ɳˁˍʾ˃ʹˋʹ ˎʴʽˇˏˌ ʲ˂ʱˋˍʹˋʹˌ. 

¶ ʋ˖ˊˇˍʰ˅ʽˁˈˌ ˁʰʽ ˉˇ˂ʶˇʵˇ˃ʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌΦ 

¶ ʃʰˊʰˁˇ˂ˇˏʻʹˋʹ ʰ˂˂ʰʴ˗˄ ˔ˊʺˋʶ˖˄ ʴʹˌΦ 

¶ ʆˇˉˇʴˊʰ˒ʾʰ ʶʵʱ˒ˇˎˌ όʶ˅ʰʴ˖ʴʺ ˇˊʽʸˇ˄ˍʽˇʴˊʰ˒ʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄Σ ˉʰˊʰʴ˖ʴʺ 

ʌΦɾΦɳΦ). 

¶ ɼhˍʰˋˍˊˇ˒ʷˌ ʰˉˈ ˋʶʽˋ˃ˈΦ 

 

ɳʽˁˈ˄ʰ оΦ8Υ ɮ˄ʰʴ˄˗ˊʽˋʹ ˉʶˍˊʶ˂ʰʽˇˁʹ˂ʾʵʰˌ ʃʹʴʺΥESA 2002 

  



32 
 

  



33 
 

4. ɫɭɥɛɨɤɨɥɞɬɪɢɚ 3!2 ɚɩɞɢɣɨɦɢɫɞɱɦ  
ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΣ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁʱ ˁʰʽ ʶ˅ʶ˂ʽʴ˃ʷ˄ʰ ʶˊʴʰ˂ʶʾʰ ˍʹˌ 

ʆʹ˂ʶˉʽˋˁˈˉʹˋʹˌ ʻʶ˖ˊʶʾˍʰʽ ʹ ˍʶ˔˄ʽˁʺ ˍʹˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ ʋˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˁˎˊʾ˖ˌ ʴʽʰ ˍʹ˄ 

ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ˉʰˊʰ˃ˇˊ˒˗ˋʶ˖˄ ˍˇˎ ʶʵʱ˒ˇˎˌΦ ʃʰˊʰˁʱˍ˖ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ʹ 

ʲʰˋʽˁʷˌ ʰˊ˔ʷˌ ˍʹˌ ˍʶ˔˄ʽˁʺˌ ʰˎˍʺˌΣ ˇʽ ʵʽʱ˒ˇˊʶˌ ˃ˇˊ˒ʷˌ ˍʹˌΣ ˍʰ ʲʺ˃ʰˍʰ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ 

ʴʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ ˍʷ˂ˇˌ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˃ʶˊʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ˍʹˌΦ 

 

4.1. ɚʍʔʘʏ ʐʂʏ ɫʑʈɼʋʇʋʈʀʐʍʚɻʏ 
ɶ ˍʶ˔˄ʽˁʺ ˍʹˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʲʰˋʾʸʶˍʰʽ ˋˍˇ˄ ˋˎ˄ʵˎʰˋ˃ˈ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʵˏˇ ʶʽˁˈ˄˖˄Σ ˇʽ 

ˇˉˇʾʶˌ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʻʷˋʶʽˌ ʺ ˔ˊˈ˄ˇˎˌ ʴʽʰ ˍʹ˄ ʾʵʽʰ ˋˁʹ˄ʺΣ ʰ˒ˇˏ ʴʾ˄ˇˎ˄ 

ʰˉʰˊʰʾˍʹˍʶˌ ʵʽˇˊʻ˗ˋʶʽˌΦ  

ɶ ʴʶ˖˃ʶˍˊʾʰ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˋˍˇ ˉʰˊʰˁʱˍ˖ ˋ˔ʺ˃ʰ 4.1Φ ʍˌ SAR1 ˁʰʽ 

SAR2 ʶʾ˄ʰʽ ˇʽ ʵˏˇ ʵˇˊˎ˒ˈˊˇʽ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸˇˎ˄ ʰˉˈ ʵˏˇ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʻʷˋʶʽˌ ˍʹ˄ ʾʵʽʰ 

ˉʶˊʽˇ˔ʺΦ ʍˌ R1 ˁʰʽ R2 ˋˎ˃ʲˇ˂ʾʸˇ˄ˍʰʽ ˇʽ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʰˉˇˋˍʱˋʶʽˌ ˉˊˇˌ ˍˇ˄ ˋˍˈ˔ˇΦ ɶ 

ʰˉˈˋˍʰˋʹ ɰ ˁʰ˂ʶʾˍʰʽ ʵʽɦ˄ ˎˋ˃ʰ ʲʱˋʹˌ ˁʰʽ ʶʾ˄ʰʽ ʹ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʰʽˋʻʹˍʺˊ˖˄Φ 

ʆˇ ʵʽʱ˄ˎˋ˃ʰ ʲʱˋʹˌ ʰ˄ʰ˂ˏʶˍʰʽ ˋʶ ʵˏˇ ˋˎ˄ʽˋˍ˗ˋʶˌΥ ˃ʽʰ ˉʰˊʱ˂˂ʹ˂ʹ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍ˖˄ 

ʰˉˇˋˍʱˋʶ˖˄ ˍʹˌ ʰˉʶʽˁˈ˄ʽˋʹˌ ˁʰʽ ˃ʽʰ ˁʱʻʶˍʹ ˋʶ ʰˎˍʺ όBn).  

 

 

ʅ˔ʺ˃ʰ 4.1: ɱʶ˖˃ʶˍˊʾʰ ˂ ʺ˕ʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʃʹʴʺ:Luzi G., 2010. Ground Based SAR 

Interferometry: a Novel Tool foǊ DŜƻǎŎƛŜƴŎŜΥ /ƘŀǇǘŜǊ м ƛƴ ōƻƻƪ άGeoscience and Remote 

Sensing New Achievements" 

 

http://www.intechopen.com/books/geoscience-and-remote-sensing-new-achievements
http://www.intechopen.com/books/geoscience-and-remote-sensing-new-achievements
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ɶ ˉˊ˗ˍʹ ʰˉˈ ˍʽˌ ʵˏˇ ʰˉʶʽˁˈ˄ʽˋʶʽˌ SAR ˇ˄ˇ˃ʱʸʶˍʰʽ ˁˏˊʽʰ όmaster) ˁʰʽ ʹ ʵʶˏˍʶˊʹ 

ʵʶˎˍʶˊʶˏˇˎˋʰ όslave). ɼɦ ʻʶ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇ ˃ʽʰˌ ʶʽˁˈ˄ʰˌ {!w ˉʶˊʽʷ˔ʶʽ ˉ˂ʹˊˇ˒ˇˊʾʰ ʴʽʰ ˍˇ 

ʶˏˊˇˌ ˁʰʽ ˍʹ ˒ʱˋʹ ˍˇˎ ˁˏ˃ʰˍˇˌ ˍˇˎ ˉʰ˂˃ˇˏ ˍˇˎ ˊʰ˄ˍʱˊΣ ˉˇˎ ʶˁ˒ˊʱʸʶˍʰʽ ʰˉˈ ˍʹ ˃ʽʴʰʵʽˁʺ 

ˋ˔ʷˋʹ:  

z (x,y) = I(x,y) ei ˒ (x,y)   

ˈˉˇˎ (x,y): ˇʽ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˍˇˎ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎ ʴʽʰ ˍˇ ʰˉʶʽˁˇ˄ʽʸˈ˃ʶ˄ˇ ˋʹ˃ʶʾˇ ˍˇˎ 

ʶʵʱ˒ˇˎˌΣ 

z: ́  ˃ʽʴʰʵʽˁʺ ˍʽ˃ʺ ˍˇˎ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎΣ 

ɹΥ ̱ ˇ ʶˏˊˇˌ ˍˇˎ ˋʺ˃ʰˍˇˌ ˋˍˇ ˋʹ˃ʶʾˇ ˉˇˎ ʶˁ˒ˊʱʸʶˍʰʽ ʰˉˈ ˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎΣ  

ʊΥ ́  ˒ʱˋʹ ˍˇˎ ʰ˄ʰˁ˂˗˃ʶ˄ˇˎ ˋʺ˃ʰˍˇˌ ʰˉˈ ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ˋʹ˃ʶʾˇ ˁʰʽ  

ƛҐҞ-1: ́  ˒ʰ˄ˍʰˋˍʽˁʺ ˃ˇ˄ʱʵʰΦ  

 

ɮˉˈ ˍˇ˄ ˉˇ˂˂ʰˉ˂ʰˋʽʰˋ˃ˈ ˁʱʻʶ ˋʹ˃ʶʾˇˎ ˃ʽʰˌ SAR ʰˉʶʽˁˈ˄ʽˋʹˌ ˃ʶ ˍˇ ˋˎʸˎʴʺ ˃ʽʴʰʵʽˁˈ ˃ʽʰˌ 

ʵʶˏˍʶˊʹˌ ʵʾ˄ʶʽ ʷ˄ʰ ʵʽʱʴˊʰ˃˃ʰ ˁˊˇˋˋ˗˄ ˋˎ˃ʲˇ˂ʺˌ ʺ ˋˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰΣ ˍˇ ˇˉˇʾˇ ʰˉˇˍʶ˂ʶʾ 

ˁʰʽ ˍˇ ʲʰˋʽˁˈ ˉˊˇʿˈ˄ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ όʶʽˁˈ˄ʰ пΦмύ. 

 

 

ɳʽˁˈ˄ʰ пΦмΥ ɲʽʱʴˊʰ˃˃ʰ ˁˊˇˋˋ˗˄ ˋˎ˃ʲˇ˂ʺˌ ʃʹʴʺΥ Fringe Workshop, ESA, 2005 

 

ɼʱʻʶ ˁˊˇˋˋˈˌ ˋˎ˃ʲˇ˂ʺˌ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍʹ ˃ʶˍʰˁʾ˄ʹˋʹ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ʾˋʹ ˃ʶ ˍˇ ˃ʽˋˈ 

˃ʺˁˇˌ ˁˏ˃ʰˍˇˌ ˍˇˎ ˋʺ˃ʰˍˇˌ ˍˇˎ ˊʰ˄ˍʱˊ ˉˊˇˌ ˍˇ ʵˇˊˎ˒ˈˊˇΦ ɲʹ˂ʰʵʺΣ ˁʱʻʶ ˉ˂ʺˊʹˌ 

˒ʰˋ˃ʰˍʽˁˈˌ ˁˏˁ˂ˇˌ ˍ˖˄ ˔ˊ˖˃ʱˍ˖˄ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˉˊˈˋʻʶˍʰ ˂κн ʶˁʰˍˇˋˍʱ ˃ʶˍʰˁʾ˄ʹˋʹˌ 

ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˉˊˇˌ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎΣ ˉΦ˔Φ ˋ˔ʶʵˈ˄ о ŎƳ ʴʽʰ ˍˇ˄ ʰʽˋʻʹˍʺˊʰ 

{!w ˍˇˎ 9w{Φ ʁʽ ˁˊˇˋˋˇʾ ˋˎ˃ʲˇ˂ʺˌ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˖ˌ ˍʽ˃ʷˌ ˋˍˇ ʵʽʱˋˍʹ˃ʰ ώлΣнˉϐΦ 
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ʆˇ ˋʺ˃ʰ ˉˇˎ ˋˁʶʵʱʸʶˍʰʽ ʰˉˈ ʷ˄ʰ ˋˍˈ˔ˇ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ɱʹˌ ˁʰʽ ˂ʰ˃ʲʱ˄ʶˍʰʽ ʰˉˈ ʷ˄ʰ 

ˋˏˋˍʹ˃ʰ ʄʰ˄ˍʱˊ ˋʶ ˃ʾʰ ʰˉˈˋˍʰˋʹ R ʷ˔ʶʽ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁˈ ˉ˂ʱˍˇˌ όɮύΣ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ ˍˇ 

ʴʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ˉ˂ʱˍˇˎˌ ˍ˖˄ ʵˏˇ {!w ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˁʰʽ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺ ˒ʱˋʹ ό˒ύΣ ʹ ˇˉˇʾʰ 

ʶʾ˄ʰʽ ʹ ʵʽʰ˒ˇˊʱ ˍ˖˄ ˒ʱˋʶ˖˄ ˍ˖˄ ʵˏˇ {!w ʰˉʶʽˁˇ˄ʾˋʶ˖˄Φ ɮˎˍˈ ˉˇˎ ʶ˄ʵʽʰ˒ʷˊʶʽ ˋˍˇ 

ˋˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰ ʶʾ˄ʰʽ ʹ ʵʽʰ˒ˇˊʱ ˒ʱˋʹˌ ʶ˄ˈˌ ˋˍˈ˔ˇˎ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʻʷˋʶʽˌ ˋˍˇ 

ʵʽʱˋˍʹ˃ʰ ʷ˔ˇ˄ˍʰˌ ʰˉˇˋˍʱˋʶʽˌ R1 ˁʰʽ R2 ʰˉˈ ˍˇ˄ ˁʱʻʶ ʵˇˊˎ˒ˈˊˇΦ ɶ ʵʽʰ˒ˇˊʱ ˒ʱˋʹˌ 

ʶˁ˒ˊʱʸʶˍʰʽ ˃ʶ ˍˇ˄ ˉʰˊʰˁʱˍ˖ ˍˏˉˇΥ 

Ґ˒˒м-˒нҐ пˉκ˂ όR1-R2)=пˉκ˂ ϝ ɲR 

ʅˍʹ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺ ˒ʱˋʹ ʊ ˋˎ˄ʶʽˋ˒ʷˊˇˎ˄ ʵʽʱ˒ˇˊˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˁʰʽ ʷˍˋʽ ʽˋ˔ˏʶʽΥ  

ʊ Ґ ʊˁʰ˃ˉˎ˂ˈˍʹˍʰ ˍʹˌ ɱʹˌ Ҍ ʊˍˇˉˇʴˊʰ˒ʾʰˌ Ҍ ʊʶʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ Ҍ ʊˍˊˇ˔ʽʰˁʱ ˋ˒ʱ˂˃ʰˍʰ Ҍ ʊʶˉʽʵˊʱˋʶʽˌ ʽˇ˄ˈˋ˒ʰʽˊʰˌ + 

ʊʁ ˉʽʵˊʱˋʶʽˌ ˍˊˇˉˈˋ˒ʰʽˊʰˌ + ɦ ˂˂ˇʽ ʻˈˊˎʲˇʽ, 

 ʂ̄ ˇˎ ʊˁ ʰ˃ˉˎ˂ˈˍʹˍʰ ˍʹˌ ɱʹˌ: ˉˊˇˁʰ˂ʶʾ ˃ʶˍʰʲˇ˂ʷˌ ˍʹˌ ʴ˖˄ʾʰˌ ˉʰˊʰˍʺˊʹˋʹˌ ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ 

ʵʽʶˏʻˎ˄ˋʹˌ ˍ˖˄ ʰˉˇˋˍʱˋʶ˖˄, ʴʾ˄ʶˍʰʽ ˉˊ˗ˍˇˌ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˁʰʽ ʰˉʰ˂ˇʽ˒ʺ ˒ʱˋʹˌ ˋʶ ˃ʽʰ 

ˎˉˇˍʽʻʷ˃ʶ˄ʹ ʶˉʾˉʶʵʹ ɱʹ 

ʊ̱ ˇˉˇʴˊʰ˒ʾʰˌ: ɹ ʽʰ ʶ˅ʱ˂ʶʽ˕ʹ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˁʰˍʱ˂˂ʹ˂ʰ ʌɾɳ  

ʊʁ ʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ:  

ʊ̱ ˊˇ˔ʽʰˁʱ ˋ˒ʱ˂˃ʰˍʰ: ɹ ʽʰ ˍʹ˄ ʶ˅ʱ˂ʶʽ˕ʺ ˍˇˎˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˃ˇ˄ˍʷ˂ʰ ˁʰˍʱ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ 

ʊʁ ˉʽʵˊʱˋʶʽˌ ʽˇ˄ˈˋ˒ʰʽˊʰˌ ˁʰʽ ʊʁ ˉʽʵˊʱˋʶʽˌ ˍˊˇˉˈˋ˒ʰʽˊʰˌΥ ʴʽʰ ʶ˅ʱ˂ʶʽ˕ʹ ʰˉʰʽˍˇˏ˄ˍʰʽ ˋˎ˃ˉ˂ʹˊ˖˃ʰˍʽˁ ɦ

ʵʶʵˇ˃ʷ˄ hh ˉˈ ʱ˂˂ʶˌ ˉʰˊʰˍʹˊʺˋʶʽˌ 

ʆʷ˂ˇˌΣ ʹ ˋˎˋ˔ʷˍʽˋʹ όcoherence) ʶʾ˄ʰʽ ˃ʽʰ ʲʰˋʽˁʺ ˉʰˊʱ˃ʶˍˊˇˌ ˋˍʹ˄ ˍʶ˔˄ʽˁʺ ˍʹˌ 

ˋˎ ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ˁʰʽ ʵʶʾ˔˄ʶʽ ˍˇ˄ ʲʰʻ˃ˈ ˋˎˋ˔ʶˍʽˋ˃ˇˏ ˍ˖˄ ʵˏˇ ʰˉʶʽˁˇ˄ʾˋʶ˖˄Φ ɶ ˍʽ˃ʺ ʰˎˍʺ 

ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ л ʷ˖ˌ мΦ ʂˍʰ˄ ˉʰʾˊ˄ʶʽ ˍʹ˄ ˍʽ˃ʺ л ˍˈˍʶ ˎˉʱˊ˔ʶʽ ˃ʹʵʶ˄ʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˁʰʽ ˈˍʰ˄ 

ʷ˔ʶʽ ˍʽ˃ʺ м ˍˈˍʶ ˎˉʱˊ˔ʶʽ ˉ˂ʺˊʹ ˍʰˏˍʽˋʹ ̱ ˖˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄Φ ɳˁ˒ˊʱʸʶˍʰʽ ʰˉˈ ˍˇ˄ ˍˏˉˇΥ 

 

ʂˉˇˎ y1, yн ˍʰ ˋˎʸˎʴʺ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰ ˍ˖˄ ʵˏˇ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˁʰʽ ɳϑϒ ˇ ˔˖ˊʽˁˈˌ ˃ʷˋˇˌ ˈˊˇˌΦ 

 

4.2. ɥʋʍʒʘʏ ɫʑʈɼʋʇʋʈʀʐʍʚɻʏ 
ɶ ˍʶ˔˄ʽˁʺ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ˃ˉˇˊʶʾ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ˃ʶ ˉˇ˂˂ʷˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˃ˇˊ˒ʷˌ ˉˇˎ 

ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ʶʾˍʶ ˃ʶ ʲʱˋʹ ˍʹ˄ ʴʶ˖˃ʶˍˊʽˁʺ ʵʽʱˍʰ˅ʹ ˍˇˎ ʵʽʰ˄ˏˋ˃ʰˍˇˌ ʲʱˋʹˌΣ ʵʹ˂ʰʵʺ ˍˇˎ 

ʵʽʰ˄ˏˋ˃ʰˍˇˌ ˉˇˎ ʵʽʰ˔˖ˊʾʸʶʽ ˍʽˌ ʻʷˋʶʽˌ ˍʹˌ ˁʶˊʰʾʰˌ ˋˍˇ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁˈ ʸʶˏʴˇˌΣ ʶʾˍʶ ˃ʶ 

ˁˊʽˍʺˊʽˇ ˍʹ˄ ˋˎ˔˄ˈˍʹˍʰ ʶˉʰ˄ʱ˂ʹ˕ʹˌ ˍ˖˄ ˉʶˊʰˋ˃ʱˍ˖˄ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ˍˇˎ ˊʰ˄ˍʱˊΦ 

ʀʶ˔˖ˊʾʸˇˎ ˄̌  ̔̄ ʰˊʰˁʱˍ˖ ˁʰˍʹʴˇˊʾʶˌΥ 
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4.2.1. ɫʑʈɼʋʇʋʈʀʐʍʚɻ ʆɻʐʗ ɩʇʗʐʋʏ (across track  interferometry ) 

ɶ ʴʶ˖˃ʶˍˊʾʰ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˊʰ˄ˍʱˊ ˋˍʹ˄ ˁʰˍʱ ˉ˂ʱˍˇˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ˒ ʰʾ˄ʶˍʰʽ ˋˍˇ ˋ˔ʺ˃ʰ 

4.2Φ ʁʽ ʵˏˇ ˁʶˊʰʾʶˌ Sм ˁʰʽ S2 ʶʾ˄ʰʽ ˍˇˉˇʻʶˍʹ˃ʷ˄ʶˌ ˋˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰ ˍˇˎ ʰʶˊˇˋˁʱ˒ˇˎˌ ˋʶ 

ʵʽʶˏʻˎ˄ˋʹ ˁʱʻʶˍʹ ˋˍʹ ˍˊˇ˔ʽʱ ˉˍʺˋʹˌΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ SAR ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍʹ˄ ʾʵʽʰ ˋˍʽʴ˃ʺΣ 

ʵʹ˂ʰʵʺ ʹ ˉˊ˖ˍʶˏˇˎˋʰ ˁʰʽ ʹ ʵʶˎˍʶˊʶˏˇˎˋʰ ʶʽˁˈ˄ʰ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ʰˉˈ ʵˏˇ 

ʶ˂ʰ˒ˊ˗ˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˍˇˉˇʻʶˋʾʶˌ. ɮˎˍˈˌ ˇ ˍˊˈˉˇˌ ˂ʺ˕ʹˌ ʵʶʵˇ˃ʷ˄˖˄ ʶʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ˇˌ ʴʽʰ 

ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˍˇˉˇʴˊʰ˒ʽˁ˗˄ ˔ʰˊˍ˗˄Φ ɶ ʴˊʰ˃˃ʺ ʲʱˋʹˌΣ ʵʹ˂ʰʵʺ ʹ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ʵˏˇ ˁʶˊʰʽ˗˄Σ ʶʾ˄ʰʽ ˁʱʻʶˍʹ ˋˍʹ ˍˊˇ˔ʽʱ ˉˍʺˋʹˌ 

 

ʅ˔ʺ˃ʰ 4.2: ɱʶ˖˃ʶˍˊʾʰ ˁ ʰˍʱ ˉ˂ʱˍˇˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʃʹʴʺΥ Zou Wei-bao, 2009 

ɶ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ˁʰˍʱ ˉ˂ʱˍˇˌ ˎ˂ˇˉˇʽʶʾˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ʵˏˇ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˍˊˈˉˇˎˌΥ  

¶ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ʰˉ˂ʺˌ-˃ˇ˄ʺˌ ɻ ʽʷ˂ʶˎˋʹˌ (single-pass) 

ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ʰˎˍʺΣ ˇʽ ʵˏˇ ˁʶˊʰʾʶˌ ʶʾ˄ʰʽ ˍˇˉˇʻʶˍʹ˃ʷ˄ʶˌ ˋˍʹ˄ ʾʵʽʰ ˉ˂ʰˍ˒ˈˊ˃ʰ ˃ʶ 

ˋˍʰʻʶˊʺ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ɾʶ ʰˎˍˈ ˍˇ˄ ˍˊˈˉˇ ˃ʽʰ ʶʽˁˈ˄ʰ ˊʰ˄ˍʱˊ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˃ʶˍʱ 

ʰˉˈ ʷ˄ʰ ʰˉ˂ˈ ˉʷˊʰˋ˃ʰ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ˍˇˎ ʰʽˋʻʹˍʺˊʰ ˉʱ˄˖ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ 

ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌΦ ɾʽʰ ʶʽʵʽˁʺ ˍʷˍˇʽʰ ˉʶˊʾˉˍ˖ˋʹ ʰˉˇˍʶ˂ˇˏˋʶ ʹ ʶʽʵʽˁʺ ʰˉˇˋˍˇ˂ʺ ˍˇˎ 

ʵʽʰˋˍʹ˃ʽˁˇˏ ˂ʶ˖˒ˇˊʶʾˇˎ όShuttle Radar Topographic Mission, SRTMύ ˉˇˎ ˃ʶˍʷ˒ʶˊʶ ʷ˄ʰ 

ʶʽʵʽˁˈ ˃ʹ˔ʰ˄ʽˋ˃ˈ ʵˏˇ ʰ˄ˍʶ˄˗˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄Σ ˋʶ ˃ʽʰ мм-ʺ˃ʶˊʹ ˉˍʺˋʹ ˍˇ нлллΣ ʴʽʰ 

ˍʹ ˂ʶˉˍˇ˃ʶˊʺ ˔ʰˊˍˇʴˊʱ˒ʹˋʹ ˍˇˎ ул҈ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ʰˉˈ ˃ʶˍˊʺˋʶʽˌ {!wΦ [ɲʶ˂ʹˁʰˊʱˇʴ˂ˇˎ, 

2005] 

¶ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ʵʽˉ˂ʺˌ ʵʽʷ˂ʶˎˋʹˌ (two pass) 

ʅʶ ʰˎˍʺ˄ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˃ˈ˄ˇ ˃ʽʰ ˁʶˊʰʾʰ ˋʶ ʵˏˇ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʻʷˋʶʽˌΦ 

ɲʹ˂ʰʵʺΣ ʹ ˉ˂ʰˍ˒ˈˊ˃ʰ ˍˇˎ ʰʽˋʻʹˍʺˊʰ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʱˋʶʽ ˉʱ˄˖ ʰˉˈ ˍʹ˄ ʾʵʽʰ ˉʶˊʽˇ˔ʺ 

ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˋˍʹ˄ ʾʵʽʰ ˁʰˍʶˏʻˎ˄ˋʹ ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ ʾʵʽʰˌ ˍˊˇ˔ʽʱˌ ʺ ˃ʽʰˌ ˉʰˊʱ˂˂ʹ˂ʹˌ ˋˍʹ˄ 

ˉˊ˗ˍʹΦ ɾʽʰ ʶʽʵʽˁʺ ˍʷˍˇʽʰ ˉʶˊʾˉˍ˖ˋʹ ʶʾ˄ʰʽ ˈˍʰ˄ ʴʾ˄ʶˍʰʽ ˍʰˎˍˈ˔ˊˇ˄ʹ ˔ˊʺˋʹ ʵˏˇ ʵˇˊˎ˒ˈˊ˖˄ 

ˉˇˎ ˁʽ˄ˇˏ˄ˍʰʽ ˋʶ ˍˊˇ˔ʽʷˌ άˋ˔ʹ˃ʰˍʽˋ˃ˇˏέ  ˍʽˌ ˂ʶʴˈ˃ʶ˄ʶˌ ˍˊˇ˔ʽʷˌ ˋˎ˄ʶˊʴʰˋʾʰˌ (tandem 

orbitsύ  ˈˉˇˎ ˇʽ ʵˇˊˎ˒ˈˊˇʽ ˁʽ˄ˇˏ˄ˍʰʽ ˋʶ ˃ʽˁˊʷˌ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ʰˉˇˋˍʱˋʶʽˌ ˃ʶˍʰ˅ˏ ˍˇˎˌ 

ˋˍʹ˄ ʾʵʽʰ ʺ ˋʶ ʶ˂ʰ˒ˊʱ ˉʰˊʱ˂˂ʹ˂ʶˌ ˍˊˇ˔ʽʷˌ όˉΦ˔Φ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍ˖˄ ʵˇˊˎ˒ˈˊ˖˄ 9w{-м ˁʰʽ 

ERS-н ʺ 9w{-н ˁʰʽ ENVISAT)  [ɲʶ˂ʹˁʰˊʱˇʴ˂ˇˎ, 2005]. 
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4.2.2. ɫʑʈɼʋʇʋʈʀʐʍʚɻ ʆɻʐʗ ɥʙʆʋʏ (along track  interferometry ) 

ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ˁʰˍʱ ˃ʺˁˇˌΣ ʹ ʴˊʰ˃˃ʺ ʲʱˋʹˌ ˎ˂ˇˉˇʽʶʾˍʰʽ ˁʰˍʱ ˃ʺˁˇˌ 

ˍʹˌ ˍˊˇ˔ʽʱˌ ˍˇˎ ʰʽˋʻʹˍʺˊʰ SARΦ ɴˍˋʽ ˇʽ ʵˏˇ ˁʶˊʰʾʶˌ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ˉʱ˄˖ ˋˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰ 

˃ʶˍʰ˒ˇˊʱˌ ˍˇˎ ˊʰ˄ˍʱˊ ˃ʶ ʵʽʶˏʻˎ˄ˋʹ ˉʰˊʱ˂˂ʹ˂ʹ ˋˍʹ ʴˊʰ˃˃ʺ ˉˍʺˋʹˌΦ ʅˎ˄ʺʻ˖ˌ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋʶ ʰʶˊˇ˃ʶˍʰ˒ʶˊˈ˃ʶ˄ʰ ˊʰ˄ˍʱˊΣ ʰ˄ ˁʰʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʶ˒ʰˊ˃ˈʸʶˍʰʽ 

ʰˎˍˇˏ ˍˇˎ ʶʾʵˇˎˌ ʹ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ˋˍˇˎˌ ʵˇˊˎ˒ˈˊˇˎˌ TanDEM-X/TerraSAR-X. ɶ ʵʽʰ˒ˇˊʱ 

˒ʱˋʹˌ ʰˉˈ ˍʹ ˃ʶˍʰˁʾ˄ʹˋʹ ˍˇˎ ˋˍˈ˔ˇˎ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ʰˉˈ ˍˇ˄ ˍˏˉˇΥ  

• = 4“/‗*ό/ὠ*ὄ̈́  

ʂˉˇˎ VΥ ˍʰ˔ˏˍʹˍʰ ˉ˂ʰˍ˒ˈˊ˃ʰˌΣ ˂Υ ˃ʺˁˇˌ ˁˏ˃ʰˍˇˌΣ uΥ ˍʰ˔ˏˍʹˍʰ ˋˍˈ˔ˇˎΣ ὄ̈́ ȡ ʂ ʎʑʉʅʎʐʡʎɻ 
ʐʂʏ ɼʗʎʂʏ ʎʐʂ ɿʅʀʞʃʑʉʎʂ ʌʐʙʎʂʏ. 

ɠ ɾʀʖʈʀʐʍʚɻ ʐʂʏ ʆɻʐʗ ʈʙʆʋʑʏ ʎʑʈɼʋʇʋʈʀʐʍʚɻʏ ʒɻʚʉʀʐɻʅ ʌɻʍɻʆʗʐʖ ʎʐʋ ʎʔʙʈɻ τȢσ. 

 

ʅ˔ʺ˃ʰ пΦоΥ ɱʶ˖˃ʶˍˊʾʰ ˁʰˍʱ ˃ʺˁˇˌ ̀ ˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʃʹʴʺΥ Zou Wei-bao, 2009 

 

4.2.3. ɝʅɻʒʋʍʅʆʙ ɫʑʈɼʋʇʋʈʀʐʍʚɻ 

ʅ̱ ʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ ɲʽʰ˒ˇˊʽˁʺˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΣ ˋˍˈ˔ˇˌ ʶʾ˄ʰʽ ʹ ʰ˒ʰʾˊʶˋʹ ˍʹˌ 

ˍˇˉˇʴˊʰ˒ʾʰˌ ʰˉˈ ˍʹ˄ ˒ʱˋʹΣ ˗ˋˍʶ ˄ʰ ʰˉˇ˃ˇ˄˖ʻʶʾ ˃ˈ˄ˇ ʹ ˒ʱˋʹ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ 

ˉˊʰʴ˃ʰˍʽˁʺ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ˍʹˌ ʻʷˋʹˌ ˁʱʻʶ ˋˍˈ˔ˇˎ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˂ʺ˕ʶ˖˄Φ 

ɶ ˍʶ˔˄ʽˁʺ ʰˎˍʺΣ ʹ ˇˉˇʾʰ ʷ˔ʶʽ ˋ˔ʶˍʽˁʱ ˔ʰ˃ʹ˂ˈ ˁˈˋˍˇˌΣ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ 

ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ʴʶ˖ʵˎ˄ʰ˃ʽˁ˗˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄Σ ˃ʽʰˌ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʽ˔˄ʶˏˋʶʽ ˉˇ˂ˏ ˃ʽˁˊʷˌ 

ˎ˕ˇ˃ʶˍˊʽˁʷˌ ʰ˂˂ʰʴʷˌ ˍʹˌ ˍʱ˅ʹˌ ˍˇˎ ҕ мcm ʺ ˂ʽʴˈˍʶˊˇ ˋˍʹ˄ ˉ˂ʱʴʽʰ ʵʽʶˏʻˎ˄ˋʹ όLOS-Line Of 

Sight). 
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ɾʽʰ ʶˉʷˁˍʰˋʹ ˍʹˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʵʽˉ˂ʺˌ ʵʽʷ˂ʶˎˋʹˌ ʶʾ˄ʰʽ ʹ ɲʽʰ˒ˇˊʽˁʺ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ. ɱʽʰ 

ˍʹ˄ ʰ˒ʰʾˊʶˋʹ ˍʹˌ ˒ʱˋʹˌ ˍʹˌ ˍˇˉˇʴˊʰ˒ʾʰˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʶʾˍʶ ˂ʶˉˍˇ˃ʶˊʷˌ ʌʹ˒ʽʰˁˈ 

ɾˇ˄ˍʷ˂ˇ ɳʵʱ˒ˇˎˌ ʶʾˍʶ ʶˉʽˉˊˈˋʻʶˍʶˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌ SAR ʺ ˃ʶ ʱ˂˂ʶˌ ˍʶ˔˄ʽˁʷˌ ˈˉ˖ˌ ʰˎˍʺ ˍ˖˄ 

ˋˍʰʻʶˊ˗˄ ˋˁʶʵʰˋˍ˗˄Φ ʇ̄ ʱˊ˔ˇˎ˄ ˍˊʾʰ ʶʾʵʹ ˁˇʽ˄˗˄ ˃ʶʻˈʵ˖˄ ˋˍʹ ʵʽʰ˒ˇˊʽˁʺ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰΣ 

2-pass, 3-passΣ ˁʰʽ п-passΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ ˃ʶʻˈʵˇˎ 2-passΣ ʹ ˉˊˇˋˇ˃ˇʽ˖˃ʷ˄ʹ ˒ʱˋʹ ˍʹˌ  

ˍˇˉˇʴˊʰ˒ʾʰ ̩̄ ʰˊʱʴʶˍʰʽ ʰˉˈ ʷ˄ʰ ˋˎ˃ʲʰˍʽˁˈ DEM. ʅˍʽˌ ˃ʶʻˈʵˇˎˌ 3-pass ̋  п-pass ̡ ʰˋʾʸˇ˄ˍʰʽ 

ˋˍʹ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ 3 ˁʰʽ п ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁ˗˄ ʸʶˎʴʰˊʽ˗˄ ʰ˄ˍʾˋˍˇʽ˔ʰ. ʅˍʽˌ ˃ʶʻˈʵˇˎˌ ʰˎˍʷˌ 

ˉʰˊʱʴˇ˄ˍʰʽ н ˋˎ˃ʲˇ˂ˇʴˊʰ˒ʺ˃ʰˍʰ ˃ʶˍʰ˅ˏ ˍʹˌ ʶʽˁˈ˄ʰˌ ʰ˄ʰ˒ˇˊʱˌ ˁʰʽ ˍ˖˄ ʱ˂˂˖˄Σ ʰˉˈ ˍʰ 

ˇˉˇʾʰ ˍˇ ̫˄ʰ ˉʶˊʽʷ˔ʶʽ ˍʹ ʵʽʰ˒ˇˊʽˁʺ ˒ʱˋʹ ˁʰʽ ˍˇ ʵʶˏˍʶˊˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˖ˌ ʰ˄ʰ˒ˇˊʱ ʴʽʰ 

ˍʹ˄ ʰ˒ʰʾˊʶˋʹ ˍʹˌ ˒ʱˋʹˌ ˍʹˌ ˍˇˉˇʴˊʰ˒ʾʰˌΦ  

4.2.4. ɫʑʈɼʋʇʋʈʀʐʍʚɻ ɩʇʙʍʖʏ ɩʋʇʖʈʘʉʖʉ ɚʌʀʅʆʋʉʚʎʀʖʉ (PolInSAR) 

ʅˍʹ˄ ˍʶ˔˄ʽˁʺ ˍʹˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ˉ˂ʺˊ˖ˌ ˉˇ˂˖˃ʷ˄˖˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ʰ˅ʽˇˉˇʽˇˏ˄ˍʰʽ ʹ 

ˍʶ˔˄ʽˁʺ ˍʹˌ ˉˇ˂˖ˋʽ˃ʶˍˊʾʰˌ ˁʰʽ ʹ ˍʶ˔˄ʽˁʺ ˍʹˌ ˁ˂ʰˋˋʽˁʺˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ˁʰʽ ˇˎˋʽʰˋˍʽˁʱ 

ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˉˇ˂˂˗˄ ˋˎ˃ʲˇ˂ˇʴˊʰ˒ʹ˃ʱˍ˖˄ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ 

ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˃ʶ ʵʽʱ˒ˇˊʶˌ ˉˇ˂˗ˋʶʽˌΦ ɶ ˉˇ˂˖ˋʽ˃ʶˍˊʾʰ {!w ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ʶʾ˄ʰʽ ʹ ˍʶ˔˄ʽˁʺ ˉˇˎ 

ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʴʽʰ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˍˇˎ ˉʾ˄ʰˁʰ ˋˁʷʵʰˋʹˌ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˉ˂ʺˊ˖ˌ 

ˉˇ˂˖˃ʷ˄ʰ ʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ʰˉˇˍʶ˂ʶʾ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ʴʶ˖˒ˎˋʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ 

ʰˉˈ {!w ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˁʰʽ ˍʹ˄ ˍʰ˅ʽ˄ˈ˃ʹˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌΦ 

ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˍʶ˔˄ʽˁʺ ʲˊʾˋˁʶʽ ʶ˒ʰˊ˃ˇʴʺ ˁˎˊʾ˖ˌ ˋˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˍ˖˄ ʵʰˋʽˁ˗˄ ˉʰˊʰ˃ʷˍˊ˖˄ 

ˈˉ˖ˌ ˍˇ ˏ˕ˇˌ ˍ˖˄ ʵʷ˄ˍˊ˖˄ ˁʰʽ ˍʹ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˃ʶˍʰʲˇ˂˗˄κˁʰˍʰˋˍˊˇ˒˗˄ ˋʶ ʵʰˋʽˁʷˌ 

ˉʶˊʽˇ˔ʷˌ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˋˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˉʱʴ˖˄ ˁʰʽ ʴʶ˖ˊʴʽˁ˗˄ ˁʰ˂˂ʽʶˊʴʶʽ˗˄Φ 

ɳˉʾˋʹˌ ʱ˂˂ʶˌ ʶ˒ʰˊ˃ˇʴʷˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʹ ˍʶ˔˄ʽˁʺ ʰˎˍʺ ʶʾ˄ʰʽ ʹ ʶ˄ʾˋ˔ˎˋʹ 

ˍʹˌ ʰ˄ˍʾʻʶˋʹˌ ˃ʶˍʰ˅ˏ ʵʽʰ˒ˈˊ˖˄ ˋˍˈ˔˖˄ ˁʰʽ ʶʵʰ˒˗˄ ˁʰʽ ʹ ˍʰ˅ʽ˄ˈ˃ʹˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌ ʰˉˈ 

{!w ʰˉʶʽˁˇ˄ʾˋʶʽˌΦ ʆʷ˂ˇˌΣ ʻʶ˖ˊʶʾˍʰʽ ˁʰˍʱ˂˂ʹ˂ʹ ʴʽʰ ˎʵˊˇ˂ˇʴʽˁʷˌ ˃ʶ˂ʷˍʶˌ όʶʵʰ˒ʽˁʺ ˎʴˊʰˋʾʰΣ 

ʶ˄ˍˇˉʽˋ˃ˈ ˉ˂ʹ˃˃ˎˊ˗˄ύ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʴʽʰ ˃ʶ˂ʷˍʹ ˖ˁʶʰ˄˗˄Φ ɶ ʵʽʰʵʽˁʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ 

˂ʶˉˍˇ˃ʶˊ˗ˌ ʰˉˈ ˍˇˎˌ Cloude ˁ ʰʽ Papathanassiou (1998). 

4.2.5. ɯʍʋʉʋʎʀʅʍʘʏ 

ʋˊˇ˄ˇˋʶʽˊʱ ˇ˄ˇ˃ʱʸʶˍʰʽ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ˁʰʽ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹ ˃ʽʰˌ ˋʶʽˊʱˌ ɿ ʶʽˁˈ˄˖˄ SAR ʴʽʰ 

ˍʹ˄ ʾʵʽʰ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ  ˁʰʽ ʴʽʰ ˃ʶʴʱ˂ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɶ ˍʶ˔˄ʽˁʺ ʰˎˍʺ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ 

ʰ˄ʰʴ˄˗ˊʽˋʹ ˉʶˊʽˇ˔˗˄ όʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰύ ˉˇˎ ʵʶʾ˔˄ˇˎ˄ ˋˎˋ˔ʶˍʽˋ˃ʷ˄ʹ ˃ʶˍʰˍˈˉʽˋʹ 

(displacementύ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎ ˁʰʽ ˍˇ ˉˊˇʿˈ˄ ˍʹˌ ˍʶ˔˄ʽˁʺˌ ʰˎˍʺˌ ʶʾ˄ʰʽ ˔ʱˊˍʹˌ 

ʶˍʺˋʽˇˎ ˊˎʻ˃ˇˏ ʶʵʰ˒ʽˁʺˌ ˃ʶˍʰˍˈˉʽˋʹˌ ʴʽʰ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ˉˇˎ ʻʰ ʶˉʽ˂ʶ˔ʻʶʾΦ ɲˏˇ ʰˉˈ 

ˍʽˌ ˉʽˇ ʵʹ˃ˇ˒ʽ˂ʶʾˌ ˉˊˇˋʶʴʴʾˋʶʽˌ ʶʾ˄ʰʽ ʹ ɾʷʻˇʵˇˌ ˍ˖˄ ˋˍʰʻʶˊ˗˄ ˋˁʶʵʰˋˍ˗˄ ˁʰʽ ʹ ˃ʷʻˇʵˇˌ 

ˍ˖˄ ˎˉˇˋˎ˄ˈ˂˖˄ ˃ʽˁˊ˗˄ ʲʱˋʶ˖˄Φ 

 

¶ ɾʷʻˇʵˇˌ ʅˍʰʻʶˊ˗˄ ʅˁʶʵʰˋˍ˗˄ (Persistent Scatterer Ωs technique) 

ɶ ˃ʷʻˇʵˇˌ ˍ˖˄ ˋˍʰʻʶˊ˗˄ ˋˁʶʵʰˋˍ˗˄ ʲʰˋʾʸʶˍʰ ̔ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ ˃ʶˊʽˁ˗˄ ˋʹ˃ʶʾ˖˄-

ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾ˖˄ ˍʰ ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʰ˄ ˋˍʰʻʶˊˇʾ ˋˍˈ˔ˇʽ ˁʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ˇˉʽˋʻˇˋˁʷʵʰˋʹˌ ˍˇˎˌ ˉʰˊʰ˃ʷ˄ˇˎ˄ ʰ˃ʶˍʱʲ˂ʹˍʰ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎΦ ʆʰ ˋʹ˃ʶʾʰ 

ʰˎˍʱ ʶʾ˄ʰʽ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ ʶʵʰ˒ʽˁʱ ʺ ʵˇ˃ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˁʰʽ ˁˎˊʾ˖ˌ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ʰ˄ʻˊ˖ˉˇʴʶ˄ʺ 

ˋˍˇʽ˔ʶʾʰ ˈˉ˖ˌ ˁˍʾˋ˃ʰˍʰΣ ʴʷ˒ˎˊʶˌ, ˒ ˊʱʴ˃ʰˍʰΦ  



39 
 

ʆˇ мфффΣ ʶˊʶˎ˄ʹˍʷˌ ˋˍˇ ˉˇ˂ˎˍʶ˔˄ʶʾˇ ˍˇˎ ɾʽ˂ʱ˄ˇ ʰ˄ʷˉˍˎ˅ʰ˄ ˃ʽʰ ˉˊˇˋʷʴʴʽˋʹ ˃ʶ ˉˇ˂˂ʷˌ 

ʶʽˁˈ˄ʶˌΣ ʹ ˇˉˇʾʰ ˕ʱ˔˄ʶʽ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʶʽˁˈ˄˖˄ ʴʽʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ˃ʶ ˋˎ˄ʶˉʶʾˌ 

ˁʰʽ ˋˍʰʻʶˊʷˌ ʰ˄ʰˁ˂ʱˋʶʽˌ ˍˇˎ ˋʺ˃ʰˍˇˌ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎΦ (Ferretti et al., 2000) ɮˎˍʱ ˍʰ 

ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˋˍˇ ˃ʷʴʶʻˇˌ ˍˇˎ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎ ʺ ˁʰʽ ˉʽˇ ˃ʽˁˊʱ ˁʰʽ ˄ʰ 

ˎˉʱˊ˔ˇˎ˄ ˋʶ ˈ˂ʶˌ ˍʽˌ ʶʽˁˈ˄ʶˌΦ ɮˉˈ ˍˇ мффф ˉˇ˂˂ʷˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌ ʷ˔ˇˎ˄ 

ˉʰˊˇˎˋʽʰˋˍʶʾΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ:  Ferretti et al. (2001), Colesanti et al. (2003), Mora et 

al. (2003), Hooper et al. (2004). 

ɮˎ ˍʺ ʹ ˍʶ˔˄ʽˁʺ ʶʾ˄ʰʽ ˉʽˇ ˋˎ˄ʹʻʽˋ˃ʷ˄ʹ ˋʶ ʵˇ˃ʹ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˉˇ˂˂ʷˌ ˁʰˍʰˋˁʶˎʷˌΣ ˗ˋˍʶ 

˄ʰ ˎˉʱˊ˔ˇˎ˄ ˋʹ˃ʶʾʰ ˉˇˎ ˉʰˊʰ˃ʷ˄ˇˎ˄ ˊʰʵʽˇ˃ʶˍˊʽˁʱ ˋˍʰʻʶˊʱ όˁˍʾˊʽʰύ ˁʰʽ ˁˎˊʾ˖ˌ ʴʽʰ ˍʹ˄ 

ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˉʰˊʰ˃ˇˊ˒˗ˋʶ˖˄ ˃ʶ ˉˇ˂ˏ ˃ʶʴʱ˂ʹ ʰˁˊʾʲʶʽʰΦ ɴˍˋʽΣ ˃ˉˇˊˇˏ˃ʶ ˄ʰ 

ˉʰˊʰˍʹˊʺˋˇˎ˃ʶ ˁʰʻʾʸʹˋʹ ʶʵʱ˒ˇˎˌΣ ˁʰˍˇ˂ʽˋʻʺˋʶʽˌΣ ˃ʶ˃ˇ˄˖˃ʷ˄ʶˌ ˁʰˍʰˋˁʶˎʷˌΣ ˊʺʴ˃ʰˍʰΣ 

ʹ˒ʰʾˋˍʶʽʰ ˁʰʽ ˍʷ˂ˇˌ ˃ˉˇˊʶʾ ˄ʰ ʵʽʶˎˁˇ˂ˎ˄ʻʶʾ ˁʰʽ ˇ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰˍʰˋˁʶˎʰˋˍʽˁ˗˄ ʷˊʴ˖˄Σ 

ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰˌ ˋˍʰʻʶˊˇˏˌ ʵʽʰʵˊˈ˃ˇˎˌ ʴʽʰ ʰˎˍʱΦ 

ʅˍʹ ˃ʷʻˇʵˇ ʰˎˍʺ ʶˉʽ˂ʷʴʶˍʰʽ ˃ʽʰ ˁˏˊʽʰ ʶʽˁˈ˄ʰ ˁʰʽ ˃ʶ ʰˎˍʺ˄ ˋˎ˄ʵˎʱʸˇ˄ˍʰʽ ˈ˂ʶˌ ˇʽ n 

ˎˉˈ˂ˇʽˉʶˌ ˗ˋˍʶ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻˇˏ˄ n-1 ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ όˋ˔ʺ˃ʰ пΦпύ. ɶ ˁˏˊʽʰ ʰˎˍʺ 

ʶʽˁˈ˄ʰ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˁˇ˄ˍʱ ˋˍˇ ˃ʷˋˇ ˔ˊˇ˄ʽˁˈ ˁʰʽ ˔˖ˊʽˁˈ ˈˊˇ ˍ˖˄ ʶʽˁˈ˄˖˄Σ ʰ˄ ˁʰʽ 

ˋʾʴˇˎˊʰ ʻʰ ʵʹ˃ʽˇˎˊʴʹʻˇˏ˄ ˋˎ˃ʲˇ˂ˇʴˊʰ˒ʺ˃ʰˍʰ ˃ʶ ˃ʶʴʱ˂ʹ ˔˖ˊʽˁʺ ˁʰʽ ˔ˊˇ˄ʽˁʺ ʰˉˈˋˍʰˋʹΦ 

ʁ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶʽˁˈ˄˖˄ ˉʰʾʸʶʽ ˃ ʶʴʱ˂ˇ ˊˈ˂ˇ ʴʽʰ ˍʹ˄ ˏˉʰˊ˅ʹ ˋˎ˄ʱ˒ʶʽʰˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶʽˁˈ˄˖˄Φ  

ɾʶ ˍʹ ˃ʷʻˇʵˇ ʰˎˍʺ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋʵʽˇˊʽˋˍˇˏ˄ ˉʰˊʰ˃ˇˊ˒˗ˋʶʽˌ ˋʶ ʶˉʾˉʶʵˇ ˔ʽ˂ʽˇˋˍˇˏΣ 

ˁʰʻ˗ˌ ʹ ˃ʷʴʽˋˍʹ ʰ˄ʽ˔˄ʶˏˋʽ˃ʹ ˉʰˊʰ˃ˈˊ˒˖ˋʹ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ  ˍˇ ˃ʺˁˇˌ ˁˏ˃ʰˍˇˌ ˍˇˎ ʵʷˁˍʹ 

ˁʰʽ ˍʹ˄ ˔ˊˇ˄ʽˁʺ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶʽˁˈ˄˖˄Φ ʃ˂ʶˇ˄ʷˁˍʹ˃ʰ ˍʹˌ ˃ʶʻˈʵˇˎ ʰˎˍʺˌ ʶʾ˄ʰʽ ˈˍʽ 

ʵʶ˄ ʴʾ˄ˇ˄ˍʰʽ ˇʽ ʵʽʰʵʽˁʰˋʾʶˌ ˍˇˎ ˒ʽ˂ˍˊʰˊʾˋ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˒ʱˋʹˌΣ ˃ʽʰ 

ʵʽʰʵʽˁʰˋʾʰ ʵˏˋˁˇ˂ʹ ˉˇˎ ʶʽˋʱʴʶʽ ˉˇ˂˂ʱ ˋ˒ʱ˂˃ʰˍʰ ˋˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰΦ 

 

¶ ɾʷʻˇʵˇˌ ˎˉˇˋˎ˄ˈ˂˖˄ ˃ʽˁˊ˗˄ ʲʱˋʶ˖˄ όsmall baseline subset- SBAS) 

ɶ ˃ʷʻˇʵˇˌ SBAS ʶʾ˄ʰʽ ˃ʽʰ ˍʶ˔˄ʽˁʺ ˍʹˌ ʵʽʰ˒ˇˊʽˁʺˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʴʽʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ 

˔ˊˇ˄ʽˁʺˌ ʶ˅ʷ˂ʽ˅ʹˌ ˍ˖˄ ˉʰˊʰ˃ˇˊ˒˗ˋʶ˖˄ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ɱʹˌΦ (Berardino, 2002) 

ɰʰˋʾʸʶˍʰʽ ˋʶ ˁʰˍʱ˂˂ʹ˂ˇ ˋˎ˄ʵˎʰˋ˃ˈ ˍ˖˄ ʵʽʰ˒ˇˊʽˁ˗˄ ˋˎ˃ʲˇ˂ˇʴˊʰ˒ʹ˃ʱˍ˖˄ ˉˇˎ 

ˉʰˊʱʴˇ˄ˍʰʽ ʰˉˈ ˍʰ ʸʶˏʴʹ ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˃ʽˁˊʺ ʴˊʰ˃˃ʺ ʲʱˋʹˌ ˁʰʽ 

ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ʽˁˊʺ ˔ˊˇ˄ʽˁʺ ʵʽʰ˒ˇˊʱ ˂ʺ˕ʹˌΦ ɴˍˋʽ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʷ˄ʰ ʵʾˁˍˎˇ ˃ʶ ˍʰ 

ˋˎ˃ʲˇ˂ˇʴˊʰ˒ʺ˃ʰˍʰ ˉˇˎ ˋˎ˄ʵˎʱʸˇ˄ˍʰʽ ˁʰʽ ʴʾ˄ˇ˄ˍʰʽ ˍʰ ˁʰˍʱ˂˂ʹ˂ʰ ʲʺ˃ʰˍʰ ˃ʶ ˋˁˇˉˈ ˍʹ˄ 

ˁʰˍʰˋˁʶˎʺ ˔ʰˊˍ˗˄ ˉˇˎ ʵʶʾ˔˄ˇˎ˄ ˍʹ˄ ʶʵʰ˒ʽˁʺ ˉʰˊʰ˃ˈˊ˒˖ˋʹΦ 

ʅˍˇ ˉʰˊʰˁʱˍ˖ ʵʽʱʴˊʰ˃˃ʰ όˋ˔ʺ˃ʰ пΦпύ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ʵʽʰ˒ˇˊʱ ˋˍˇ˄ ˋˎ˄ʵˎʰˋ˃ˈ 

ˋˎ˃ʲˇ˂ˇʴˊʰ˒ʹ˃ʱˍ˖˄ ʰ˄ʱ˃ʶˋʰ ˋˍʽˌ ʵˏˇ ˍʶ˔˄ʽˁʷˌ ˉˇˎ ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ˉʰˊʰˉʱ˄˖Φ 
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ʅ˔ʺ˃ʰ пΦ4: ɲʾˁˍˎʰ ˋˎ˃ʲˇ˂ˇʴˊʰ˒ʹ˃ʱˍ˖˄ ˍʶ˔˄ʽˁʺˌ PS ˁ ʰʽ SBAS  ʃʹʴʺΥ sarmap 

ʅʰ˄ ˃ʷʻˇʵˇˌ ʵʶ˄ ʶʾ˄ʰʽ ˍˈˋˇ ʶˎʰʾˋʻʹˍʹ ˋˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ʶʽˁˈ˄˖˄, ˈˉ˖ˌ ʹ ˃ʷʻˇʵˇˌ ˍ˖˄ 

ˋˍʰʻʶˊ˗˄ ˋˁʶʵʰˋˍ˗˄Σ ʵʽˈˍʽ ʶˁ˃ʶˍʰ˂˂ʶˏʶˍʰʽ ˍʹ˄ ˔˖ˊʽˁʱ ʵʽʰˋˁˇˊˉʽˋ˃ʷ˄ʹ ˋˎ˄ʱ˒ʶʽʰ ˁʰʽ ˈ˔ʽ 

ˍʹ˄ ˋˎ˄ʱ˒ʶʽʰ ˃ˈ˄ˇ ˋˍʰ ˋʹ˃ʶʾʰ ˍ˖˄ ˋˁʶʵʰˋˍ˗˄Φ ʃʰˊΩ ˈ˂ hʰˎˍʱΣ ˈˋˇ ˉʶˊʽˋˋˈˍʶˊʶˌ ʶʽˁˈ˄ʶˌΣ 

ˍˈˋˇ ˁʰ˂ˏˍʶˊʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ʵʽˈˍʽ ʴʾ˄ʶˍʰʽ ˁʰ˂ˏˍʶˊʹ ʶˁˍʾ˃ʹˋʹ ˁʰʽ ʰ˒ʰʾˊʶˋʹ ˍʹˌ 

ʰˍ˃ˇˋ˒ʰʽˊʽˁʺˌ ˋˎ˄ʽˋˍ˗ˋʰˌΦ 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶʻˈʵˇˎ ʰˎˍʺˌ ʶʾ˄ʰʽ ˉʽˇ ˇ˃ˇʽˇʴʶ˄ʺ, ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˃ˉˇˊˇˏ˄ ˄ʰ 

ʶ˄ˍˇˉʽˋˍˇˏ˄ ˉʰˊʰ˃ˇˊ˒˗ˋʶʽˌ ˉˇˎ ʵʶ˄ ʰˁˇ˂ˇˎʻˇˏ˄ ˃ʽʰ ʴˊʰ˃˃ʽˁʺ ˍʱˋʹΣ ʰ˂˂ʱ ˃ʽʰ ˍʱˋʹ 

ʱ˂˂ʹˌ ˃ˇˊ˒ʺˌΦ  

ɶ ʵʽʰʵʽˁʰˋʾʰΣ ˈˉ˖ˌ ʰˎˍʺ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ʶ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ SARscape ˉʶˊʽʴˊʱ˒ʶˍʰʽ 

˂ʶˉˍˇ˃ʶˊʷˋˍʶˊʰ ˋˍˇ ˁʶ˒ʱ˂ʰʽˇ рΦнΦ 

 

4.3. ɛʙʈɻʐɻ ɫʑʈɼʋʇʋʈʀʐʍʚɻʏ 
ʍˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˁʰ˂ʶʾˍʰʽ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʲʹ˃ʱˍ˖˄ ʴʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ 

ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ ˔ʰˊˍ˗˄ ˁʰˍʱ˂˂ʹ˂˖˄ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺΣ ʴʽʰ ˍʹ˄ ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ 

ʹ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰΦ  

 

4.3.1. ɩʍʋ-ʀʌʀʊʀʍɾɻʎʚɻ 

ʆˇ ˋˍʱʵʽˇ ˍʹˌ ˉˊˇ-ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˅ʶˁʽ˄ʱ ˃ʶ ˍʹ˄ ˉʰˊʰʴʴʶ˂ʾʰ ˍ˖˄ raw ʵʶʵˇ˃ʷ˄˖˄ ʰˉˈ ˍˇ˄ 

ɳˎˊ˖ˉʰʿˁˈ ʁˊʴʰ˄ʽˋ˃ˈ ɲʽʰˋˍʺ˃ʰˍˇˌ όESAύ ˃ʷˋ˖ ˃ʽʰˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ˁʰˍʱ˂˂ʹ˂ʹˌ ʴʽʰ 

ʶ˅ʰʴ˖ʴʺˌ ˁʰˍʰ˂ˈʴ˖˄ ˃ʶ ˍʽˌ ʶˉʽ˂ʶʴʶʾˋʶˌ SAR ʰˉʶʽˁˇ˄ʾˋʶʽˌ όʶʽˁˈ˄ʰ пΦнύ. ʅʹ˃ʰ˄ˍʽˁˈ ʴʽʰ ˍʹ˄ 

ʶˉʽˍˎ˔ʾʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ʶˉʽ˂ˇʴʺ ˁʰˍʱ˂˂ʹ˂˖˄ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁ˗˄ ʸʶˎʴʰˊʽ˗˄ ˃ʶ 

ˎ˕ʹ˂ʺ ˋˎˋ˔ʷˍʽˋʹΦ  

ɾʶˍʱ ˍʹ˄ ʰˉˈˁˍʹˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʴʾ˄ʶˍʰʽ ʹ ʶˋˍʾʰˋʹ ˍ˖˄ ʰ˄ʶˉʶ˅ʷˊʴʰˋˍ˖˄ όrawύ ʶʽˁˈ˄˖˄Σ 

˗ˋˍʶ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻˇˏ˄ ˇʽ SLC (Single Look ComplexύΦ ʅˍʰ ʰ˄ʶˉʶ˅ʷˊʴʰˋˍʰ ʵʶʵˇ˃ʷ˄ʰΣ ʹ 

ʶ˄ʷˊʴʶʽʰ ˍˇˎ ˋʺ˃ʰˍˇˌ ʰˉˈ ʷ˄ʰ ˋˍˈ˔ˇ ʶ˅ʰˉ˂˗˄ʶˍʰʽ ˋʶ ʶˏˊˇˌ ˁʰʽ ʰʸʽ˃ˇˏʻʽˇΣ ˁʰʽ ˇ ˋˁˇˉˈˌ 

ˍʹˌ ʶˋˍʾʰˋʹˌ ʶʾ˄ʰʽ ˄ʰ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽ ʰˎˍʺ ˍʹ ʵʽʶˋˉʰˊ˃ʷ˄ʹ ʶ˄ʷˊʴʶʽʰ ˋʶ ʷ˄ʰ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇ 

ˋˍʹ˄ ʶʽˁˈ˄ʰ ʶ˅ˈʵˇˎΦ ɾʶˍʱ ʰˉˈ ˍʹ˄ ʶˋˍʾʰˋʹ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˇʽ SLC (Single Look Complex) ˍʹˌ 

ˁˏˊʽʰˌ ˁʰʽ ˍʹˌ ʵʶˎˍʶˊʶˏˇˎˋʰˌ ʰˉʶʽˁˈ˄ʽˋʹˌΦ 
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ʆʷ˂ˇˌΣ ˇʽ ʵˏˇ SLC ʶʽˁ̍˄ʶˌ ʴʾ˄ˇ˄ˍʰʽ Multi-looked ˃ʶ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˉˇ˂˂˗˄ ˈ˕ʶ˖˄. ʅˍʹ 

ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ʴʾ˄ʶˍʰʽ ˃ʽʰ ʰ˄ʰʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰΣ ʹ ˇˉˇʾʰ ˃ʶʽ˗˄ʶʽ ˍˇ ʻˈˊˎʲˇ ς ʲʁ ˂ˍʽ˗˄ʶˍʰʽ 

ʹ ˊʰʵʽˇ˃ʶˍˊʽˁʺ ʰˁˊʾʲʶʽʰ ˍʹˌ ʶʽˁˈ˄ʰˌ ʰ˂˂ʱ ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ʶʽ˗˄ʶˍʰʽ ˁʰʽ ʹ ˔˖ˊʽˁʺ ˍʹˌ 

ʰ˄ʱ˂ˎˋʹΦ ɱʽʰ ˍˇ˄ ʵˇˊˎ˒ˈˊˇ ERS1 ˁʰʽ ERS2 ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ м ˉʰˊʱʻˎˊˇ ˋˍʹ˄ ˉ˂ʱʴʽʰ 

ʵʽʶˏʻˎ˄ˋʹ (range) ˁ ʰʽ р ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ʰʸʽ˃ˇˏʻʽˇˎ (azimuth). 

 

ɳʽˁˈ˄ʰ пΦнΥ ʃ˂ʰˍ˒ˈˊ˃ʰ ˉʰˊʰʴʴʶ˂ʾʰˌ ʵʶʵˇ˃ʷ˄˖˄ ʃʹʴʺΥ Eolisa, 2014 

 

4.3.2. ɭʌʋʇʋɾʅʎʈʝʏ ɿʅɻʉʞʎʈɻʐʋʏ ɼʗʎʂʏ ɉ"ÁÓÅÌÉÎÅ ÅÓÔÉÍÁÔÉÏÎɊ 

ʁ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ˍˇˎ ʵʽʰ˄ˏˋ˃ʰˍˇˌ ʲʱˋʹˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈˌ ʴʽʰ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ 

ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ ɲʽʱ˄ˎˋ˃ʰ ʲʱˋʹˌ ˁʰ˂ʶʾˍʰʽ ʹ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʻʷˋʶ˖˄ ˍˇˎ 

ʰʽˋʻʹˍʺˊʰ SAR ˂ ˈʴ˖ ˍ˖˄ ʵˏˇ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˂ʺ˕ʶ˖˄ όˋ˔ʺ˃ʰ пΦрύ.  

ʆˇ ʵʽʱ˄ˎˋ˃ʰ ʲʱˋʹˌ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ʰˁˊʽʲʶʾˌ ʻʷˋʶʽˌ ˍ˖˄ ʵˇˊˎ˒ˈˊ˖˄ ˁʰʽ 

ˍʹˌ ˁʽ˄ʹ˃ʰˍʽˁʺˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˍˇˎˌΣ ˇʽ ˇˉˇʾʶˌ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ˍˇ Department of 

Earth Observation and Space Systems ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ Delft. ʇˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˈ˂ʰ ˍʰ 

ˉʽʻʰ˄ʱ ʸʶˎʴʱˊʽʰ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʵ˗ˋˇˎ˄ ʷ˄ʰ ˋˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰ ˁʰʽ ˋˎ˄ʺʻ˖ˌ ˉˊˇˍʽ˃ʱˍʰʽ ˄ʰ 

ʶˉʽ˂ʷʴʶˍʰʽ ˃ʽˁˊˈ ʶˏˊˇˌ ˋˍʹ˄ ˍʽ˃ʺ ˍʹˌ ʲʰˋʽˁʺˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺˌ ʴˊʰ˃˃ʺˌΣ ˗ˋˍʶ ˄ʰ 

ʰˉˇ˒ʶˏʴˇ˄ˍʰʽ ˃ʶʴʱ˂ʶˌ ˔ˊˇ˄ʽˁʷˌ ˁʰʽ ʴʶ˖˃ʶˍˊʽˁʷˌ ʰˉˇˋˎˋ˔ʶˍʾˋʶʽˌΦ  

 

ʅ˔ʺ˃ʰ пΦрΥ ɲʽʱ˄ˎˋ˃ʰ ʲʱˋʹˌ 
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ʂˋˇ ʰˎ˅ʱ˄ʶˍʰʽ ˍˇ ʵʽʱ˄ˎˋ˃ʰ ʲʱˋʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˂ʺ˕ʶ˖˄Σ ˍˈˋˇ ʰˎ˅ʱ˄ʶˍʰʽ ʹ ʰʲʶʲʰʽˈˍʹˍʰ 

ˉˊ̌ˋʵʽˇˊʽˋ˃ˇˏ ˍˇˎ ˎ˕ˇ˃ʷˍˊˇˎΦ  ʆˇ ˃ʺˁˇˌ ˍˇˎ ʵʽʰ˄ˏˋ˃ʰˍˇˌ ʲʱˋʹˌ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˃ʷˍˊˇ ˍʹˌ 

ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʹˌ ˋˎ˄ʱ˒ʶʽʰˌ ˍ˖˄ ʵˏˇ {!w ʰˉʶʽˁˇ˄ʾˋʶ˖˄Φ ɶ ˉˇ˂ˏ ˃ʽˁˊʺ ˋˎ˄ʱ˒ʶʽʰ ˁʰʽ ˁʰˍΩ 

ʶˉʷˁˍʰˋʹ ʹ ʰʵˎ˄ʰ˃ʾʰ ʵʹ˃ʽˇˎˊʴʾʰˌ ˍˇˎ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍˇˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʰ˄ ˍˇ ˃ʺˁˇˌ 

ˍʹˌ ʲʱˋʹˌ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˉˈ ʰˎˍˈ ˍʹˌ ˁˊʾˋʽ˃ʹˌ ʲʱˋʹˌΦ ʅˍˇ˄ ˉʾ˄ʰˁʰ пΦм ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ 

ˍʰ ˈˊʽʰ ˍʹˌ ʲʱˋʹˌ ʴʽʰ ˍʽˌ ʵʽʱ˒ˇˊʶˌ ʶ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ 

ɳ˒ʰˊ˃ˇʴʺ ɲʽʱ˄ˎˋ˃ʰ ʲʱˋʹˌ 

ɱʶ˄ʽˁˈ ˈˊʽˇ < 600m 

ʌɾɳ 150m<B<600m 

ɮ˄ʾ˔˄ʶˎˋʹ ʰ˂˂ʰʴ˗˄ ʶˉʽ˒ʰ˄ʶʾʰˌ 30m<B<70m 

ɾʶˍʰˁʾ˄ʹˋʹ ʶˉʽ˒ʰ˄ʶʾʰˌ <5m 

ʃʾ˄ʰˁʰˌ пΦ1 Υ ʋʰˊʰˁˍʹˊʽˋˍʽˁʷˌ ʲʱˋʶʽˌ ʴʽʰ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ˍˇˎ 9w{-мΣ ʃʹʴʺ Υ 

Data selection and interferometric baselines (Gens, 2006) 

 

4.3.3. ɮɻʎʈɻʐʅʆʙ ɞʌʀʊʀʍɾɻʎʚɻ ɉ&ÉÌÔÅÒÉÎÇɊ 

ɱʽʰ ˍʹ˄ ˋ˖ˋˍʺ ʵʹ˃ʽˇˎˊʴʾʰ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍˇˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ˋʶ ʰˎˍʺ ˍʹ ˒ʱˋʹ ˍʹˌ 

ʵʽʰʵʽˁʰˋʾʰˌ ʹ ˒ʰˋ˃ʰˍʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ  ˍ˖˄ ʶʽˁˈ˄˖˄Φ ɶ ʶˉʶ˅ʶˊʴʰˋʾʰ ʰˎˍʺ ʴʾ˄ʶˍʰʽ ˁʰʽ ˋˍʽˌ 

ʵˎˇ ˁʰˍʶˎʻˏ˄ˋʶʽˌ όʰʸʽ˃ˇˏʻʽˇΣ ˉ˂ʱʴʽʰ ʵʽʶˏʻˎ˄ˋʹύ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ˒ʽ˂ˍˊʱˊʽˋ˃ʰ ˍʹˌ 

˒ʰˋ˃ʰˍʽˁʺˌ ˃ʶˍʰˍˈˉʽˋʹˌ όspectral shiftύ ˁʰʽ ˍˇˎ ˁˇʽ˄ˇˏ ʶˏˊˇˎˌ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ Doppler. 

 ɶ ʵʽʰ˒ˇˊʶˍʽˁʺ ʴ˖˄ʾʰ ˉˊˈˋˉˍ˖ˋʹˌΣ ʵʹ˂ʰʵʺ ʹ ʵʽʰ˒ˇˊʶˍʽˁʺ ʻʷˋʹ ˂ʺ˕ʹˌ ˍ˖˄ ʵˏˇ 

ʰˉʶʽˁˇ˄ʾˋʶ˖˄ SARΣ ˉˊˇˁʰ˂ʶʾ ˍʹ ˋˎ˃ˉʾʶˋʹ ˍʹˌ ˒ʰˋ˃ʰˍʽˁʺˌ ʰ˄ʰˁ˂ʰˋˍʽˁˈˍʹˍʰˌ ˍʹˌ ˃ʽʰˌ 

ʰˉʶʽˁˈ˄ʽˋʹˌ ˖ˌ ˉˊˇˌ ˍʹ˄ ʱ˂˂ʹ ˖ˌ ˉˊˇˌ ˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍ˖˄ ˉ˂ʱʴʽ˖˄ ʰˉˇˋˍʱˋʶ˖˄Φ ɳ˒ˈˋˇ˄ 

ʶʾ˄ʰʽ ʴ˄˖ˋˍʺ ʹ ˁʱʻʶˍʹ ˋˎ˄ʽˋˍ˗ˋʰ ˍʹˌ ʴˊʰ˃˃ʺˌ ʲʱˋʹˌΣ ˃ˉˇˊʶʾ ˄ʰ ˎˉˇ˂ˇʴʽˋˍʺ ʹ ˃ʶˍʰˍˈˉʽˋʹ 

ˍˇˎ ˒ʱˋ˃ʰˍˇˌ ʰ˄ʰˁ˂ʰˋˍʽˁˈˍʹˍʰˌ ˃ʷˋ˖ ˍˇˎ ˍˏˉˇˎΥ 

ῳὪ
Ὢz ὄ

Ὑ ÔzÁÎ— ‌
 

ɱʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍˇˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˃ˈ˄ˇ ʹ ˉ˂ʹˊˇ˒ˇˊʾʰ ˉˇˎ ʶʾ˄ʰʽ 

ˁˇʽ˄ʺ ˋˍʰ ʵʽʰʴˊʱ˃˃ʰˍʰ ˒ʰˋ˃ẖ ʽˁʺˌ ʰ˄ʰˁ˂ʰˋˍʽˁˈˍʹˍʰˌ ˁʰʽ ˋˍʽˌ ʵˏˇ ʰˉʶʽˁˇ˄ʾˋʶʽˌ SARΦ ʆˇ 

ˍ˃ʺ˃ʰ ˉˇˎ ʵʶ˄ ʶʾ˄ʰʽ ˁˇʽ˄ˈΣ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ʰ˅ʽˇˉˇʽʹʻʶʾ ʶˉʶʽʵʺ ʶʾ˄ʰʽ ʻˈˊˎʲˇˌ ˁʰʽ ʻʰ ˉˊʷˉʶʽ 

˄ʰ ˒ʽ˂ˍˊʰˊʽˋˍʶʾΦ 

ɳˉʾˋʹˌΣ ̀ ˍ́ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ʰʸʽ˃ˇˏʻʽˇˎΣ ˋʹ˃ʰ˄ˍʽˁˈ ʶʾ˄ʰʽ ˁʰʽ ˍˇ ˒ʽ˂ˍˊʱˊʽˋ˃ʰ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ 

Doppler ʴʽʰ ˍˇ˄ ʰˁˊʽʲʺ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ˍˇˎ ˁʶ˄ˍˊˇʶʽʵˇˏˌ DopplerΦ ʁʽ 

ʵʽʰʵʽˁʰˋʾʶˌ ʰˎˍʷˌ ʲˇʹʻˇˏ˄ ˍˇ ʶˉˈ˃ʶ˄ˇ ˋˍʱʵʽˇ ˍʹˌ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺˌΦ 

 

4.3.4. ɫʑʈʌʍʋʎɻʍʈʋɾʙ ɚʌʀʅʆʋʉʚʎʀʖʉ ɉ#ÏÒÅÇÉÓÔÒÁÔÉÏÎɊ 

ɶ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺ ˍ˖˄ ʵˏˇ ʶʽˁˈ˄˖˄ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʰˉˈ ˍʰ ʲʰˋʽˁˈˍʶˊʰ ˋˍʱʵʽʰ ˍʹˌ 

ʵʽʰʵʽˁʰˋʾʰˌ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˍˇ ˋˍʱʵʽˇ ˉˇˎ ʶˉʹˊʶʱʸʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ 

ʰˁˊʾʲʶʽʰ ˍ˖˄ SAR ̄ ˊˇʿˈ˄ˍ˖˄ όZou et al., 2009). 
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ʅˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈ ˁʰ˂ʶʾˍʰʽ ʹ ʵʶˎˍʶˊʶˏˇˎˋʰ ʶʽˁˈ˄ʰ όslaveύ ˄ʰ ʰˉˇˁˍʺˋʶʽ ˍʹ˄ ʾʵʽʰ ʴʶ˖˃ʶˍˊʾʰ 

˃ʶ ˍʹ˄ ˁˏˊʽʰ ʰˉʶʽˁˈ˄ʽˋʹ όmaster). ʆˇ ˋˍʱʵʽˇ ʰˎˍˈ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍ˖˄ 

˃ʶˍʰˍˇˉʾˋʶ˖˄ ˃ʶˍʰ˅ˏ master ˁʰʽ slaveΣ ˗ˋˍʶ ˄ʰ ˎˉˇ˂ˇʴʽˋˍˇˏ˄ ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ 

˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˇˏ ˃ʶ ˍˇˎˌ ˇˉˇʾˇˎˌ ʻʰ ʴʾ˄ʶʽ ʹ ʰ˂˂ʰʴʺ ˍʹˌ ʴʶ˖˃ʶˍˊʾʰˌ ˍʹˌ slave. ɴˍˋʽΣ ˁʱʻʶ 

ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ʴʺʽ˄ʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ ʾʵʽˇ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇ ˁʰʽ ˋˍʽˌ ʵˏˇ ʶʽˁˈ˄ʶˌΦ 

ɶ ʰˁˊʾʲʶʽʰ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˁʰ˂ˏˍʶˊʹ ˍˇˎ лΣн ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎ ̠ ˋˍʶ ˍʶ˂ʽˁʱ ˄ʰ ˃ʹ˄ ˃ʶʽ˗˄ʶˍʰʽ 

ʹ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ р҈Φ  

ʆˇ ˉˊ˗ˍˇ ʲʺ˃ʰ ˍʹˌ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺˌ ˍ˖˄ ʶʽˁˈ˄˖˄ ʶʾ˄ʰʽ ˇ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍʹˌ ˃ʶˍʰʲˇ˂ʺˌ 

ˍʹˌ ʻʷˋʹˌ ˁʱʻʶ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎ ˍʹˌ slave ˖ˌ ˉˊˇˌ ˍʹ˄ master ʰˉʶʽˁˈ˄ʽˋʹΦ ʆˇ ʲʺ˃ʰ ʰˎˍˈ 

ʴʾ˄ʶˍʰʽ ˋʶ ʵˏˇ ˋˍʱʵʽʰΦ ʆˇ ˉˊ˗ˍˇ ˋˍʱʵʽˇ ˁʰ˂ʶʾˍʰʽ ˃ʽˁˊʺˌ ʰˁˊʾʲʶʽʰˌ (coarseύ ˁʰʽ ˍˇ ʵʶˏˍʶˊˇ 

˃ʶʴʱ˂ʹˌ ʰˁˊʽʲʶʾʰˌ όfineύΦ ʅˍʹ˄ ˔ˇ˄ˍˊʽˁʺ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺΣ ʹ ʰˁˊʾʲʁ ʽʰ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ м-2 

ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾ˖˄ ˋˍʽˌ ʵˏˇ ʵʽʶˎʻˏ˄ˋʶʽˌ ˁʰʽ ˇ ˉʽˇ ˋˎ˄ʹʻʽˋ˃ʷ˄ˇˌ ʰ˂ʴˈˊʽʻ˃ˇˌ ʶʾ˄ʰʽ ʰˎˍˈˌ ˍˇˎ 

ˋˎ˄ˍʶ˂ʶˋˍʺ ˋˎˋ˔ʷˍʽˋʹˌ όcross-correlationύΦ ʅˍˇ ˋˍʱʵʽˇ ˍʹˌ ʰˉˈ˂ˎˍʹˌ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺˌ 

(fineύΣ ʹ ʰˁˊʾʲʶʽʰ ˉˇˎ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ʶʾ˄ʰʽ ˎˉˇ˕ʹ˒ʽʵʽˁʺ όsub pixel) ˃ ʶ ˃ʽˁˊˈˍʶˊʰ ˉʰˊʱʻˎˊʰ 

ˁʰʽ ʴʽʰ ʰˎˍʺ˄ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ˁʰʽ ʶ˒ʰˊ˃ˇˋˍʶʾ ʰˊˁʶˍˇʾ ʰ˂ʴˈˊʽʻ˃ˇʽΦ  

ʅˍˇ ʵʶˏˍʶˊˇ ʲʺ˃ʰ ˍʹˌ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˇ ʶˉʰ˄ʰˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍ˖˄ ˍʽ˃˗˄ 

ˍˇˎ ˉ˂ʱˍˇˎˌ ˁʰʽ ˍʹˌ ˒ʱˋʹˌ ˍ˖˄ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾ˖˄ ˍʹˌ ʵʶˎˍʶˊʶˏˇˎˋʰˌ ʶʽˁˈ˄ʰˌΦ ɶ ʵʽʰʵʽˁʰˋʾʰ 

ʰˎˍʺ ʴʾ˄ʶˍʰʽ ˃ʶ ˉˇ˂˂ˇˏˌ ʰ˂ʴˇˊʾʻ˃ˇˎˌ ˉʰˊʶ˃ʲˇ˂ʺˌΣ ˈˉ˖ˌ ˍˇˎ ʶʴʴˏˍʶˊˇˎ ʴʶʾˍˇ˄ʰΣ 

ʵʽʴˊʰ˃˃ʽˁʺΣ ˁˎʲʽˁʺ ˋˎ˄ʷ˂ʽ˅ʹ, sinc ˁ ˂ˉΦ 

 

4.3.5. ɝʂʈʅʋʑʍɾʚɻ ɝʅɻɾʍʗʈʈɻʐʋʏ ɣʍʋʎʎʡʉ ɫʑʈɼʋʇʙʏ ɉɫʑʈɼʋʇʝɾʍɻʈʈɻɊ 

(Interferogram Gener ation)  

ɾʶˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺˌΣ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˍˇ ˋˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰ 

ˉˇ˂˂ʰˉ˂ʰˋʽʱʸˇ˄ˍʰˌ ˍˇ ˁʱʻʶ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇ ˍʹˌ master ʶʽˁˈ˄ʰˌ ˃ʶ ˍˇ˄ ˋˎʸˎʴʺ ˃ʽʴʰʵʽˁˈ ˍʹˌ 

ʱ˂˂ʹˌΦ  

ɴ˄ʰ ˋˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰ ʶʾ˄ʰʽ ˃ʽʰ ʶʽˁˈ˄ʰ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ʵʽʰ˒ˇˊʱ ʵˏˇ ʶʽˁˈ˄˖˄ 

˒ʱˋʹˌ SAR ˍʹˌ ʾʵʽʰˌ ˉʶˊʽˇ˔ʺˌ ˁʰʽ ʶʾ˄ʰʽ ˁʰˍʰʴʶʴˊʰ˃˃ʷ˄ʶˌ ˈ˂ʶˌ ˇʽ ʴʶ˖˃ʶˍˊʽˁʷˌ ʵʽʰ˒ˇˊʷˌ 

ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ˂ˈʴ˖ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˁʰʽ ˒ˎˋʽˁʺˌ ʴʺʽ˄ʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌΦ 

˒Ґ ˒ flat Ҍ ˒topo Ҍ ˒orbit Ҍ ˒mov Ҍ a˒tm 

ˈˉˇˎ ˒flat ʶʾ˄ʰʽ ˇ ˈˊˇˌ ˍʹˌ ʶˉʾˉʶʵʹˌ ʴʹˌ ˉˇˎ ʰ˒ʰʽˊʶʾˍʰʽ, ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ 

ˉʰˊʱʴˊʰ˒ˇ пΦоΦс.. ʁ ʵʶˏˍʶˊˇˌ ˈˊˇˌ ʶˁ˒ˊʱʸʶʽ ˍʹ˄  ʶˉʾʵˊʰˋʹˌ ˍʹˌ ˍˇˉˇʴˊʰ˒ʾʰˌΦ ɱʽʰ ˍʹ˄ 

ʶ˅ʱ˂ʶʽ˕ʺ ˍˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʷ˄ʰ ˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌΣ ˍˇ ˇˉˇʾˇ ʰ˒ʰʽˊʶʾˍʰʽ ʰˉˈ 

ʷ˄ʰ ˋˎ˄ʻʶˍʽˁˈ ˋˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˍʽˌ ʵˏˇ ʰˉʶʽˁˇ˄ʾˋʶʽˌΦ ɾʶ ˍʰ ʵʽʰʻʷˋʽ˃ʰ 

ˍˊˇ˔ʽʰˁʱ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˉˊˇˋʵʽˇˊʾʸˇˎ˄ ˃ʶ ʰˁˊʾʲʶʽʰ ˍʹ˄ ˍˊˇ˔ʽʱ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ ˃ˉˇˊʶʾ ˄ʰ 

ʰ˒ʰʽˊʶʻʶʾ ˇ ˉʰˊʱʴˇ˄ˍʰˌ o˒rbitΦ ʁ ˈˊˇˌ ˒atm ʶˉʹˊʶʱʸʶˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ˍˇˎˌ ˎʵˊʰˍ˃ˇˏˌ ˍʹˌ 

ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˁʰʽ ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ˋ˒ʱ˂˃ʰ ˋʶ ʶ˒ʰˊ˃ˇʴʷˌ ˋˍʽˌ ˇˉˇʾʶˌ ʵʶ˄ ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ˍʰ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌΦ ʁʽ ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ ʶʾ˄ʰʽ ʵˏˋˁˇ˂ʰ 

ˉˊˇˋʵʽˇˊʾˋʽ˃ʶˌ ˁʰʽ ʴʽʰ ˍʹ ʵʽˈˊʻ˖ˋʺ ˍˇˎˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˉˇ˂˂ʱ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰΣ ˋˍʰ 

ˇˉˇʾʰ ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ ˋˍʰʻʶˊˇʾ ˋˁʶʵʰˋˍʷˌ ˃ʶ ˃ʹʵʶ˄ʽˁʺ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺ ˒ʱˋʹ ˗ˋˍʶ ˄ʰ 

ˁʰʻˇˊʽˋˍʶʾ ˇ ˈˊˇˌ ʰˎˍˈˌΦ 
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ɼˊˇˋˋˈˌ ˋˎ˃ʲˇ˂ʺˌ ˁʰ˂ʶʾˍʰʽ ˇ ʴʶ˖˃ʶˍˊʽˁˈˌ ˍˈˉˇˌ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ˉˇˎ ʷ˔ˇ˄ ʾʵʽʰ ˍʽ˃ʺ ˒ʱˋʹˌ 

ˋˍʹ˄ ʶʽˁˈ˄ʰΦ ɼʱʻʶ ˁˊˇˋˋˈˌ ˋˎ˃ʲˇ˂ʺˌ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍʹ ˃ʶˍʰˁʾ˄ʹˋʹ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ʾˋʹ 

˃ʶ ˍˇ ˃ʽˋˈ ˃ʺˁˇˌ ˁˏ˃ʰˍˇˌ ˍˇˎ ˋʺ˃ʰˍˇˌ ˍˇˎ ˊʰ˄ˍʱˊ ˉˊˇˌ ˍˇ ʵˇˊˎ˒ˈˊˇΦ ɲʹ˂ʰʵʺΣ ˁʱʻʶ 

ˉ˂ʺˊʹˌ ˒ʰˋ˃ʰˍʽˁˈˌ ˁˏˁ˂ˇˌ ˍ˖˄ ˔ˊ˖˃ʱˍ˖˄ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˉˊˈˋʻʶˍʰ ˂κн ʶˁʰˍˇˋˍʱ 

˃ʶˍʰˁʾ˄ʹˋʹˌ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˉˊˇˌ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎΣ ˉΦ˔Φ ˋ˔ʶʵˈ˄ о ŎƳ ʴʽʰ 

ˍˇ˄ ʰʽˋʻʹˍʺˊʰ {!w ˍˇˎ 9w{Φ ʁʽ ˁˊˇˋˋˇʾ ˋˎ˃ʲˇ˂ʺˌ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˖ˌ ˍʽ˃ʷˌ ˋˍˇ ʵʽʱˋˍʹ˃ʰ 

ώлΣнˉϐΦ  

ʆʷ˂ˇˌΣ ʰ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ  ˈˍʽ ʹ ˉʰˊʰʴ˖ʴʺ ˍˇˎ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍˇˌ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ 

ˉˇʽˈˍʹˍʰ ˍʹˌ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺˌΣ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˍˊˇ˔ʽʱˌΣ ˍʹ ʵʽʶˏʻˎ˄ˋʹ ˉʰˊʰˍʺˊʹˋʹˌ ˁʰʽ ʹ 

ˍˇˉʽˁʺ ˁ˂ʾˋʹ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍˇˎ ʶʵʱ˒ˇˎˌΦ ɳˉʾˋʹˌΣ ˋʹ˃ʰ˄ˍʽˁˈ ʶʾ˄ʰʽ ˇʽ ʹ˂ʶˁˍˊˇ˃ʰʴ˄ʹˍʽˁʷˌ 

ʽʵʽˈˍʹˍʶˌ ˍ˖˄ ˋˁʶʵʰˋˍ˗˄ ˄ʰ ˃ʷ˄ˇˎ˄ ʰ˃ʶˍʱʲ˂ʹˍʶˌ ˁʰʻ˗ˌ ˁʰʽ ʹ ˔˖ˊʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍˇˎˌΦ 

 

4.3.6. ɚʒɻʚʍʀʎʂ ʐʋʑ ʝʍʋʑ ʐʂʏ ɞʌʚʌʀɿʂʏ ɜʂʏ ɉ&ÌÁÔ ÅÁÒÔÈ ÒÅÍÏÖÁÌɊ  

ʅˍˇ ˋˍʱʵʽˇ ʰˎˍˈ ʰ˒ʰʽˊʶʾˍʰʽ ˁʰʽ ˇ ˈˊˇˌ ʶˉʾˉʶʵʹˌ ɱʹˌ όDŜǳŘǘƴŜǊΣ мффсύ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ 

ʶ˅ˇ˃ʰ˂ˎ˃ʷ˄ʹ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺ ˒ʱˋʹ όŦƭŀǘǘŜƴŜŘ ƛƴǘŜǊŦŜǊƻƳŜǘǊƛŎ ǇƘŀǎŜύΦ ʆˇ ˋˍʱʵʽˇ ʰˎˍˈ 

ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˁˎˊʾ˖ˌ ʴʽʰ ˍˇ˄ ˃ʶˍʷˉʶʽˍʰ ˋ˖ˋˍˈ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˈ ˍʹˌ ˒ʱˋʹˌ ˋʶ ˎ˕ˈ˃ʶˍˊˇ 

(§4.3.10). 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰ˒ʰʾˊʶˋʹˌ ˍˇˎ ˈˊˇˎ ʶˉʾˉʶʵʹˌ ʴʹˌ ˁʰ˂ʶʾˍʰʽ Flattening ˁʰʽ ʰ˒ʰʽˊˇˏ˄ˍʰʽ ˇʽ 

ˁˊˇˋˋˇʾ ˋˎ˃ʲˇ˂ʺˌ ˍʹˌ ʶˉʾˉʶʵʹˌ ʴʹˌ ˗ˋˍʶ ˇʽ ˁˊˇˋˋˇʾ ˋˎ˃ʲˇ˂ʺˌ  ˉˇˎ ʻʰ ˃ʶʾ˄ˇˎ˄ ˄ʰ 

ʰˁˇ˂ˇˎʻˇˏ˄ ˍʹ˄ ˍˇˉʽˁʺ ˍˇˉˇʴˊʰ˒ʾʰΦ ɶ ˒ ʱˋʹ ˂ˈʴ˖ ˍʹˌ ʶˉʾˉʶʵʹˌ ʴʹˌ ɻ ʾ˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ˍˏˉˇΥ 

ῳ•Ὢὰὥὸ
τ“

‗
ὦ

Ὤ

”ίὭὲ—
 

ʂˉˇˎ ˇʽ ˈˊˇʽ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ ˋ˔ʺ˃ʰ пΦ6. 

 

ʅ˔ʺ˃ʰ 4.6Υ ʂˊˇˌ ˒ʱˋʹˌ ʶˉʾˉʶʵʹˌ ʴʹˌ ʃʹʴʺΥ Paul A Rosen, NASA, 2011 

ɾʶˍʱ ʰˉˈ ˍˇ ˋˍʱʵʽˇ ʰˎˍˈ ʻʰ ʰ˒ʰʽˊʶʻʶʾ ˇ ˈˊˇˌ ˒flat ̌ ˉˈˍʶ ʻʰ ʽˋ˔ˏʶʽΥ 

˒Ґ ˒topo Ҍ ˒orbit Ҍ ˒mov Ҍ a˒tm 

ʵʹ˂ʰʵʺ ʹ ˒ʱˋʹ ʻʰ ʽˋˇˏˍʰʽ ˃ʶ ˍʽˌ ˒ʱˋʶʽˌ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ˍˇˉˇʴˊʰ˒ʾʰΣ ˍʹ˄ 

ʶʵʰ˒ʽˁʺ ˉʰˊʰ˃ˈˊ˒˖ˋʹΣ ˍʰ ˍˊˇ˔ʽʰˁʱ ˋ˒ʱ˂˃ʰˍʰ ˁʰʽ ˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰΦ 
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4.3.7. ɮʅʇʐʍʗʍʅʎʈɻ ʐʋʑ ɫʑʈɼʋʇʋɾʍʗʈʈɻʐʋʏ ɉ!ÄÁÐÔÉÖÅ ÆÉÌÔÅÒÉÎÇɊ  

ɾʶˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʵʹ˃ʽˇˎˊʴʾʰˌ ˍ˖˄ ˋˎ˃ʲˇ˂ˇʴˊʰ˃˃ʱˍ˖˄ ʰˁˇ˂ˇˎʻʶʾ ʹ ʶ˒ʰˊ˃ˇʴʺ 

ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄˖˄ ˒ʾ˂ˍˊ˖˄Φ ɮˎˍˈ ʴʾ˄ʶˍʰʽ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʶˎˁˊʾ˄ʶʽʰˌ ˍ˖˄ 

ˁˊˇˋˋ˗˄ ˋˎ˃ʲˇ˂ʺˌ ˁʰʽ ˍʹ˄ ˃ʶʾ˖ˋʹ ˍ˖˄ ʻˇˊˏʲ˖˄ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˂ˈʴ˖ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˍʹˌ 

ˁʹ˂ʾʵ˖ˋʹˌΣ ˍʹˌ ʰˉˇˋˎˋ˔ʷˍʽˋʹˌ ˍ˖˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˁʰʽ ˍˇˎ ʻˇˊˏʲˇˎ ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍˇ 

RADAR.  

ɶ ˃ʶʾ˖ˋʹ ˍʹˌ ˍˎˉʽˁʺˌ ʰˉˈˁ˂ʽˋʹˌ ˍʹˌ ˒ʱˋʹˌ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˃ʶ ˔˖ˊʽˁˈ ˒ʽ˂ˍˊʱˊʽˋ˃ʰ ˁʰʽ ʹ ˉʽˇ 

ʵʽʰʵʶʵˇ˃ʷ˄ʹ ˍʶ˔˄ʽˁʺ ʶʾ˄ʰʽ ʰˎˍʺ ˍˇˎ ˒ʽ˂ˍˊʰˊʾˋ˃ʰˍˇˌ ˁʰˍʱ ˋˎ˔˄ˈˍʹˍʰ ˋʶ ˔˖ˊʽˁʺ ʲʱˋʹ ˃ʶ ˍʹ 

ʲˇʺʻʶʽʰ ˍˇˎ ˇˉˇʾˇˎ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˃ʶʴʽˋˍˇˉˇʾʹˋʹ ˍʹˌ ʽˋ˔ˏˇˌ ˍˇˎ ˋʺ˃ʰˍˇˌ όGoldstein & 

Werner, 1998). 

ʆʰ ˔˖ˊʽˁʱ ˒ʾ˂ˍˊʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ʲʱˋʶʽ ʶ˄ˈˌ ˉʰˊʰʻˏˊˇˎ ˋˍˇ ˉʶʵʾˇ ˍˇˎ ˔˗ˊˇˎ ˍˇ ˇˉˇʾˇ 

ˁʰʻˇˊʾʸʶʽ ˍˇ˄ ʲʰʻ˃ˈ ʶ˅ˇ˃ʱ˂ˎ˄ˋʹˌ ˍ˖˄ ˁˊˇˋˋ˗˄ ˋˎ˃ʲˇ˂ʺˌ ˁʰʽ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍˇˎ 

˒ʾ˂ˍˊˇˎΦ ʂˋˇ ˉʽˇ ˃ʽˁˊˈ ˍˇ ˃ʷʴʶʻˇˌ ˍˇˎ ˉʰˊʰʻˏˊˇˎΣ ˍˈˋˇ ˉʽˇ ˇ˃ʰ˂ʺ ʻʰ ʶʾ˄ʰʽ ʹ ʶ˅ˇ˃ʱ˂ˎ˄ˋʹ 

ˁʰʽ ʻʰ ʶˉʹˊʶʰˋˍˇˏ˄ ˂ʽʴˈˍʶˊˇ ˇʽ ˁˊˇˋˋˇʾ ˋˎ˃ʲˇ˂ʺˌΦ ʅʹ˃ʰ˄ˍʽˁˈˌ ʶʾ˄ʰʽ ˁʰʽ ˇ ˇˊʽˋ˃ˈˌ ʶ˄ˈˌ 

ˁʰˍ˖˒˂ʽˇˏ ˋˍʹ˄ ˍʽ˃ʺ ˍˇˎ ʻˇˊˏʲˇˎΣ ˗ˋˍʶ ˄ʰ ˃ʹ˄ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˍʶ˔˄ʹˍˇʾ ˁˊˇˋˋˇʾ 

ˋˎ˃ʲˇ˂ʺˌΣ ˇʽ ˇˉˇʾˇʽ ˉˊˇˁˏˉˍˇˎ˄ ˋʶ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˉˇ˂ˏ ʻˈˊˎʲˇΦ 

 

4.3.8. ɝʂʈʅʋʑʍɾʚɻ ɞʅʆʝʉɻʏ ɫʑʉʗʒʀʅɻʏ ɉ#ÏÈÅÒÅÎÃÅ ÇÅÎÅÒÁÔÉÏÎɊ  

ʅˎ ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ̋ ˋˎ˄ʱ˒ʶʽʰ ʴ ˁʰ˂ʶʾˍʰʽ ʹ ʰ˄ʰ˂ˇʴʾʰ ˃ʶˍʰ˅ˏ ˋˎ˄ʶˁˍʽˁ˗˄ ˁʰʽ ˃ʹ 

ˋˎ˄ʶˁˍʽˁ˗˄ ʰʻˊˇʽˋ˃ʱˍ˖˄ ˁʰʽ ʶˁ˒ˊʱʸʶʽ ˍˇ ʲʰʻ˃ˈ ˇ˃ˇʽˈˍʹˍʰˌ ˍ˖˄ ʵˏˇ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˍˇˎ 

ʸʶˎʴʰˊʽˇˏ: 

‎
ȿВίρὼ ίzςὼ ȿz

Вȿίρὼȿ Вzȿίςὼȿ
 

ʂˉˇˎ s1(xύ ˁʰʽ s2(xύ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋˍʽˌ ˍʽ˃ʷˌ ˍ˖˄ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾ˖˄ ˍ˖˄ ʵˏˇ SAR 

ˋˎ˃ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄˖˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˁʰʽ ˇ ˍʶ˂ʶˋˍʺˌ ϝ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ˄ ˋˎʸˎʴʺ ˃ʽʴʰʵʽˁˈ ˍʹˌ 

ʵʶˏˍʶˊʹˌ ʰˉʶʽˁˈ˄ʽˋʹˌΦ 

ɶ ʶˁˍʽ˃˗˃ʶ˄ʹ ˋˎ˄ʱ˒ʶʽʰ ʶʾ˄ʰʽ ˃ʽʰ ˋˎ˄ʱˊˍʹˋʹ ˍʹˌ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ˔˖ˊʽˁʺˌ ʰˉˇˋˎˋ˔ʷˍʽˋʹˌΣ 

ˍˇˎ ʶˉʽˉˊˈˋʻʶˍˇˎ ʻˇˊˏʲˇˎ ˁʰʽ ˍʹˌ ˔ˊˇ˄ʽˁʺˌ ʰˉˇˋˎˋ˔ʷˍʽˋʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʰˉʶʽˁˇ˄ʾˋʶ˖˄Φ 

ɾˉˇˊʶʾ ˄ʰ ˉʱˊʶʽ ˍʽ˃ʷˌ ʰˉˈ л ʷ˖ˌ мΣ ˈˉˇˎ ˍˇ л ʵʹ˂˗˄ʶʽ ˍʹ˄ ˉ˂ʺˊʹ ʰˉˇˋˎˋ˔ʷˍʽˋʹ ˋˍʹ˄ 

ˉʶˊʽˇ˔ʺΣ ʶ˄˗ ˍˇ мΣ ˍˇ ˇ̄ ˇʾˇ ʶʾ˄ʰʽ ˁʰʽ ʰʵˏ˄ʰˍˇ ˄ʰ ˉˊˇˁˏ˕ʶʽΣ ˋʹ˃ʰʾ˄ʶʽ ˉ˂ʺˊʹ ˍʰˏˍʽˋʹ ˃ʶ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ˃ʹ ˏˉʰˊ˅ʹ ʻˇˊˏʲˇˎ ˁʰʽ ˍʹ˄ ʲʷ˂ˍʽˋˍʹ ʶˎˁˊʾ˄ʶʽʰ ˍ˖˄ ˁˊˇˋˋ˗˄ ˋˎ˃ʲˇ˂ʺˌΦ 

ʁˎˋʽʰˋˍʽˁʱΣ ʹ ʵʹ˃ʽˇˎˊʴʾʰ ˃ʽʰˌ ʶʽˁˈ˄ʰˌ ˋˎ˄ʱ˒ʶʽʰˌ ʷ˔ʶʽ ˋˍˈ˔ˇ ˄ʰ ˉˊˇˋʵʽˇˊʽˋˍʶʾ ʹ ˉˇʽˈˍʹˍʰ 

ˍʹˌ ˃ʷˍˊʹˋʹˌΣ ʵʹ˂ʰʵʺ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺˌ ˒ʱˋʹˌΣ ˁʰʽ ˄ʰ ʶ˅ʱʴʶʽ ʻʶ˃ʰˍʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ 

ʴʽʰ ʷ˄ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˋˍˇ ʷʵʰ˒ˇˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍˇ˄ ˋˎ˄ˍʶ˂ʶˋˍʺ ˇˉʽˋʻˇˋˁʷʵʰˋʹˌΦ 

ʅˎ˄ʺʻ˖ˌΣ ˒ʱˋʶʽˌ ˃ʶ ˍʽ˃ʷˌ ˋˎˋ˔ʷˍʽˋʹˌ ˃ʽˁˊˈˍʶˊʶˌ ˍˇˎ лΦн ʰˉˇˊˊʾˉˍˇ˄ˍʰʽ ˁʰʽ ʵʶ˄ 

ˎˉʶʽˋʷˊ˔ˇ˄ˍʰʽ ̀ ˍʽˌ ˉʰˊʰˁʱˍ˖ ʵʽʰʵʽˁʰˋʾʶˌΦ 
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4.3.9. ɚʌʋʆɻʐʗʎʐɻʎʂ ʐʂʏ ɮʗʎʂʏ ɉ0ÈÁÓÅ ÕÎ×ÒÁÐÐÉÎÇɊ  

ʅˍˇ ˋˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰΣ ʹ ˒ʱˋʹ ˉʰʾˊ˄ʶʽ ˍʽ˃ʷˌ ˋˍˇ ʵʽʱˋˍʹ˃ʰ ώ-ˉΣˉύΣ ˔˖ˊʾˌ ˄ʰ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈˌ ˇ 

ʰˊʽʻ˃ˈˌ ˍ˖˄ ʰˁʷˊʰʽ˖˄ ˁˏˁ˂˖˄ ˒ʱˋʹˌ όнˉύ ˍˇˎ ˋʺ˃ʰˍˇˌΦ ʅˍˇ ˋˍʱʵʽˇ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍʹˌ 

˒ʱˋʹˌ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˇ ʱʴ˄˖ˋˍˇˌ ʰˊʽʻ˃ˈˌ n ˍʹˌ ˋ˔ʷˋʹˌΥ ˒unwrappedҐ i˒nt+nϝнˉ όʶʽˁˈ˄ʰ пΦ3). ʆʰ 

ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ʰ˒ˇˏ ˎˉˇˋˍˇˏ˄ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ˇ˄ˇ˃ʱʸˇ˄ˍʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ 

˅ʶˍˎ˂ʽʴ˃ʷ˄ʰ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ όunwrapped interferogramms). 

ɶ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍʹˌ ˒ʱˋʹˌ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ʰˉ˂ʺ ˈˍʰ˄ ˉˊˈˁʶʽˍʰʽ ʴʽʰ 

ˍ˃ʺ˃ʰˍʰ ˍ˖˄ ʶʽˁˈ˄˖˄ SARΣ ˋˍʰ ˇˉˇʾʰ ˎˉʱˊ˔ʶʽ ˎ˕ʹ˂ʺ ˋˎ˄ʱ˒ʶʽʰ ˒ʱˋʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ 

ʶʽˁˈ˄˖˄Φ ʅʶ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˎ˕ʹ˂ˇˏˌ ʻˇˊˏʲˇˎˌΣ ˃ʶ ˉʰˊʰˉˇʽʹ˃ʷ˄ˇ ˋʺ˃ʰΣ ˃ʶ ˔ʰ˃ʹ˂ʺ ˋˎ˄ʱ˒ʶʽʰ 

˒ʱˋʹˌ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ˁʰˁʺˌ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌ ˋˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ 

ˉˊ˖̱̌ ʴʶ˄˗˄ ʵʶʵˇ˃ʷ˄˖˄Σ ˉΦ˔Φ ʶ˅ʰʽˍʾʰˌ ʰˉˈˍˇ˃˖˄ ˁ˂ʾˋʶ˖˄ ˍˇ ʶʵʱ˒ˇˎˌΣ ʹ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ 

ʵˎˋˁˇ˂ʶˏʶʽΦ 

ɰʰˋʽˁʺ ˎˉˈʻʶˋʹ ˍ˖˄ ʰ˂ʴˇˊʾʻ˃˖˄ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˒ʱˋʹˌ ʶʾ˄ʰʽ ʹ ʵʽʰ˒ˇˊʱ ˍʹˌ ʶˁˍˎ˂ʽʴ˃ʷ˄ʹˌ 

˒ʱˋʹˌ ˃ʶˍʰ˅ˏ ʵˏˇ ʵʽʰʵˇ˔ʽˁ˗˄ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾ˖˄ ˄ʰ ˃ʹ˄ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ˉΣ ʵʹ˂ʰʵʺΥ 

ώi˒ ς i˒-1ϐғˉΦ ʃʰˊΩ ˈΩ˂ ʰˎˍʱΣ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ʱ˂˃ʰˍʰ ˒ʱˋʹˌ όphase jumps) 

˃ʶʴʰ˂ˏˍʶˊʰ ˍˇˎ ˉ ˉˇˎ ˇʵʹʴˇˏ˄ ˋʶ ʶ˃˒ʱ˄ʽˋʹ ˎˉˇ˂ʶʽ˃˃ʰˍʽˁʺˌ ˒ʱˋʹˌ όresidual phaseύΣ ˍʰ 

ˇˉˇʾʰ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ˂ˈʴ˖ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ʰ˄ʰˋˍˊˇ˒ʺˌ ˁʰʽ ˋˁʾʰˋʹˌΦ ʆˇ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ˂ˇʽˉˈ˄Σ  

ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍʹˌ ʵʽʰʵˊˇ˃ʺˌ ˁʰʽ ʰ˄ ʰˎˍʺ ʻʰ ˉʶˊ˄ʱʶʽ ʰˉˈ ˍʷˍˇʽʰ ˁˊʾˋʽ˃ʰ 

ˋʹ˃ʶʾʰΦ 

 

ɳʽˁˈ˄ʰ пΦ3Υ ɲʽʱʴˊʰ˃˃ʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˒ ʱˋʹˌ ʃʹʴʺΥ Sarmap, August 2009 

ɴ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ˉˇ˂˂ˇʾ ʰ˂ʴˈˊʽʻ˃ˇʽ ʶˁˍˏ˂ʽ˅ʹˌΣ ˇʽ ˇˉˇʾˇʽ ˁʰʻˇˊʾʸˇˎ˄ ˍˇ˄ ˍˊˈˉˇ ˁʰʽ ˍʹ 

ʵʽʰʵˊˇ˃ʺ ˍʹˌ ʶˁˍˏ˂ʽ˅ʹˌΦ ɾʶˊʽˁˇʾ ʰˉˈ ʰˎˍˇˏˌ ʶʾ˄ʰʽ ˇʽ ˃ʷʻˇʵˇʽ ˍˇˉʽˁʺˌ ʰ˄ʱˉˍˎ˅ʹˌ όregion 

growing- Xu and CummingΣ мффсύΣ ʶ˂ʰ˔ʾˋˍ˖˄ ˍʶˍˊʰʴ˗˄˖˄ όLeast square), minimum cost 

flow (Constantini, 1996), fringe detection (Lin et al.,1992) ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˎʲˊʽʵʽˁʷˌ 

˃ʷʻˇʵˇʽΣ ˇʽ ˇˉˇʾʶˌ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˋʶ ʰˎˍʷˌ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˋˏ˄ʻʶˋʹ ʰ˂ʴˇˊʾʻ˃˖˄ 

(synthesis algorithm - ½ŜōƪŜǊ ŀƴŘ [ǳΣ мффуΤ CƻǊƴŀƴƻ ŀƴŘ {ŀƴǎƻǎǘƛΣ мфффύ ˁʰʽ ˋʶ ʰˎˍʷˌ ˍ˖˄ 

ʶˉʽˁʰ˂ˎˉˍˈ˃ʶ˄˖˄ ˉʰˊʰʻˏˊ˖˄ όƘȅōǊƛŘ ǇƘŀǎŜ ǳƴǿǊŀǇǇƛƴƎ ǿƛǘƘ ƻǾŜǊƭŀǇǇƛƴƎ windows - 

Schwarz, 2004). 

 

4.3.10. ɥʀʐɻʐʍʋʌʙ ʐʂʏ ɮʗʎʂʏ ʎʀ ɭʕʝʈʀʐʍʋ ɉ0ÈÁÓÅ ÔÏ ÈÅÉÇÈÔ ÃÏÎÖÅÒÓÉÏÎɊ  

ɶ ˍʶ˂ʶˎˍʰʾʰ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΣ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˁʰʽ ˋˍˈ˔ˇ ˍʹˌ ʶʾ˄ʰʽ ʹ ʶ˅ʰʴ˖ʴʺ 

ˍʹˌ ˎ˕ˇ˃ʶˍˊʽˁʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌΣ ʵʹ˂ʰʵʺ ʹ ˃ʶˍʰˍˊˇˉʺ ˍʹˌ ʰˉˇˁʰˍʶˋˍʹ˃ʷ˄ʹˌ ˒ʱˋʹˌ ˋʶ 

ˎ˕ˈ˃ʁ ˍˊʰ ˋˍˇ ˋˏˋˍʹ˃ʰ ˍˇˎ ˊʰ˄ˍʱˊΦ ɱʽʰ ˍˇ ˋˍʱʵʽˇ ʰˎˍˈΣ ʰˉʰʽˍʶʾˍʰʽ ʹ ʴ˄˗ˋʹ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ 
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ʶ˄ˈˌ ˋʹ˃ʶʾˇˎ ʴ˄˖ˋˍ˗˄ ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄Φ ɾʶ ˍʹ ʲˇʺʻʶʽʰ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ʰˎˍ˗˄ ʴʾ˄ʶˍʰʽ ʹ 

˃ʶˍʰˍˊˇˉʺ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ˎ˕ˇ˃ʷˍˊ˖˄ ˉˇˎ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˋʶ ʰˉˈ˂ˎˍʰ ˎ˕ˈ˃ʶˍˊʰΦ 

ʃˊʽ˄ ˍʹ˄ ˃ʶˍʰˍˊˇˉʺ ˍʹˌ ˒ʱˋʹˌ ˋʶ ˎ˕ˈ˃ʶˍˊʰΣ ʰˉʰˊʰʾˍʹˍˇˌ ˁˊʾ˄ʶˍʰʽ ˇ ʶˉʰ˄ʰˉˊˇˋʵʽˇˊʽˋ˃ˈˌ 

ˍʹˌ ʻʷˋʹˌ ˁʰʽ ˍˇˎ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ ˍʹˌ ʲʱˋʹˌ ˁʰʽ ˍ˖˄ ˍˊˇ˔ʽʰˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ˍʹ ˔ˊʺˋʹ 

ˍ˖˄ ˋʹ˃ʶʾ˖˄ ʴ˄˖ˋˍ˗˄ ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄Φ (Small et al., 1993). 

ʆʰ ˋʹ˃ʶʾʰ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ ʴʽʰ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ʶʾ˄ʰʽ ˋʹ˃ʶʾʰ ʶˏˁˇ˂ʰ ʶ˄ˍˇˉʾˋʽ˃ʰΣ ˈˉ˖ˌ 

ˍʶ˔˄ʹˍˇʾ ˋˍˈ˔ˇʽΣ ʴ˖˄ʾʶˌ ˎʵʱˍʽ˄˖˄ ʶˉʽ˒ʰ˄ʶʽ˗˄Σ ˁˇˊˎ˒ˇʴˊʰ˃˃ʷˌ ˁʰʽ ʱ˂˂ʰ ʰ˄ʰʴ˄˖ˊʾˋʽ˃ʰ 

ˋʹ˃ʶʾʰ ˋʶ ʰˉʶʽˁˇ˄ʾˋʶʽˌ SAR. ʆʰ ˁh ˂ˏˍʶˊʰ ˋʹ˃ʶʾʰ ʴ˄˖ˋˍ˗˄ ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ ʶʾ˄ʰʽ ˇʽ ˍʶ˔˄ʹˍˇʾ 

ˍˊʽʴ˖˄ʽˁˇʾ ʰ˄ʰˁ˂ʰˋˍʺˊʶˌΣ ˇʽ ˇˉˇʾˇʽ ˈ˃˖ˌ ʷ˔ˇˎ˄ ˃ʶʴʱ˂ˇ ˁˈˋˍˇˌ ˁʰˍʰˋˁʶˎʺˌ ˁʰʽ 

ˍˇˉˇʻʷˍʹˋʹˌΦ 

ɶ ˃ʶˍʰˍˊˇˉʺ ˍʹˌ ˒ʱˋʹˌ ˋʶ ˎ˕ˈ˃ʶˍˊˇ ʻʰ ʴʾ˄ʶˍʰʽ ʰˉˈ ˍʹ ˋ˔ʷˋʹΥ 

ῳ•
τ“

‗

ῳὬz ὄ

ὙίὭὲ—
 

 ́ˇˉˇʾʰ ʻʶ˖ˊʶʾ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ʴʹˌ ʶˉʾˉʶʵʹΦ ɮˎˍʺ ʹ ʻʶ˗ˊʹˋʹ ʶʽˋʱʴʶʽ ˉˇ˂˂ʱ ˋ˒ʱ˂˃ʰˍʰΣ 

ʴὩ hˎ ˍˈ ˁʰʽ ˋˍʹ ˃ʶ˂ʷˍʹ Geudtner et al (1996) ˉˊˇ̱ʁ ʾ˄ʶˍʰʽ ʹ ʻʶ˗ˊʹˋʹ ˍʹˌ ʴʹˌ ˋʰ˄ ˃ʽʰ 

ʶˉʽ˒ʱ˄ʶʽʰ ʶ˂˂ʶʽ˕ˇʶʽʵˇˏˌΦ 

ʆʷ˂ˇˌΣ ˃ʶˊʽˁʱ ˂ˇʴʽˋ˃ʽˁʱ ʵʷ˔ˇ˄ˍʰʽ ˁʰʽ ʱ˂˂ʰ ʰˊ˔ʶʾʰ ˋʰ˄ ʲˇʹʻʹˍʽˁʱ ˉʷˊʰ ʰˉˈ ʷ˄ʰ ʺ 

ˉʶˊʽˋˋˈˍʶˊʰ ˋʹ˃ʶʾʰ ʴ˄˖ˋˍ˗˄ ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄Φ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ SARscape ʷ˔ʶʽ 

ʶ˄ˋ˖˃ʰˍ˗ˋʶʽ ʰ˂ʴˈˊʽʻ˃ˇ ˉˇˎ ʰˉʰʽˍʶʾ ʌɾɳ ɹ̔ ʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˍʹˌ ˎ˕ˇ˃ʶˍˊʽˁʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌΦ 

4.3.11. ɜʀʖʆʖɿʅʆʋʌʋʚʂʎʂ ɉ'ÅÏÃÏÄÉÎÇɊ  

ɱʶ˖ˁ˖ʵʽˁˇˉˇʾʹˋʹ ˁʰ˂ʶʾˍʰʽ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ˋˍʱʵʽˇ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΣ ˋˍˇ ˇˉˇʾˇ 

˃ʶˍʰˍˊʷˉʶˍʰʽ ʹ ʰˉʶʽˁˈ˄ʽˋʹ SAR ʰˉˈ ˍʹ ʴʶ˖˃ʶˍˊʾʰ ˉˇˎ ʺʵʹ ʷ˔ʶʽ ˋʶ ˃ʽʰ ˔ʰˊˍˇʴˊʰ˒ʽˁʺ 

ˉˊˇʲˇ˂ʺΦ ɱʾ˄ʶˍʰʽ ʵʽʱˁˊʽˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˉʱ˄˖ ˋˍˇ ʶ˂˂ʶʽ˕ˇʶʽʵʷˌΣ ˋˍʹ˄ ˇˉˇʾʰ ʵʶ˄ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳʵʱ˒ˇˎˌ ˁʰʽ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ ʴʶ˖ˁ˖ʵʽˁˇˉˇʾʹˋʹˌ ˋˍˇ 

ʷʵʰ˒ˇˌΣ ˋˍʹ˄ ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʌɾɳ. 

ʁ ˃ˈ˄ˇˌ ʶ˄ʵʶʵʶʽʴ˃ʷ˄ˇˌ ˍˊˈˉˇˌ ʴʽʰ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ʶʾ˄ʰʽ ʹ ˉˊˇˋʷʴʴʽˋʹ DopplerΦ ʆʰ SAR 

ʵʶʵˇ˃ʷ˄ʰ ˉˊˇˁʰ˂ˇˏ˄ ˃ʹ ʴˊʰ˃˃ʽˁʷˌ ˋˎ˃ˉʽʷˋʶʽˌ ˁʰʽ ʴʽΩ ʰˎˍˈ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʰˉ˂ʱ ˉˇ˂ˎ˗˄ˎ˃ʰ ʴʽʰ ˍʹ˄ ˃ʶˍʰˍˊˇˉʺ ˋʶ ˔ʰˊˍˇʴˊʰ˒ʽˁˈ ˋˏˋˍʹ˃ʰ ˈˉ˖ˌ 

ˋˎ˃ʲʰʾ˄ʶʽ ˋʶ ˇˉˍʽˁʷˌ ʶʽˁˈ˄ʶˌΦ 

ɱʽʰ ˁʱʻʶ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇ ˉˊʷˉʶʽ ˄ʰ ʽˋ˔ˏˇˎ˄ ˍʰ ʶ˅ʺˌΥ 

Ὑ ȿὛ ὖȿ Ὓ ὖ Ὓ ὖ Ὓ ὖ  

ɼʰʽ  

Ὢ
ςz Ὢᶻὺ ὺ Ὑz

ὧz ȿὙȿ
 

ʂˉˇˎ ὙΥ ʹ ˉ˂ʱʴʽʰ ʰˉˈˋˍʰˋʹ 

 S, PΥ ˍʰ ʵʽʰ˄ˏˋ˃ʰˍʰ ʻʷˋʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ˁʰʽ ˋˍˈ˔ˇˎ  

 ὺȟὺΥ ˇʽ ˍʰ˔ˏˍʹˍʶˌ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ˁʰʽ ˍˇˎ ˋˍˈ˔ˇˎ 
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 cΥ ʹ ˍʰ˔ˏˍʹˍʰ ˍˇˎ ˒˖ˍˈˌ 

 ὪΥ ʹ ˋˎ˔˄ˈˍʹˍʰ Doppler 

ɾʶ ˍʹ ʲˇʺʻʶʽʰ ʰˎˍ˗˄ ˍ˖˄ ʶ˅ʽˋ˗ˋʶ˖˄ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ʹ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˍˇˎ ʵʷˁˍʹ ˁʰʽ ˁʱʻʶ 

ˇ̄ ʽˋʻˇˋˁʶʵʰʸˈ˃ʶ˄ˇˎ ˋʹ˃ʶʾˇˎ ˁʰʽ ˇʽ ˋ˔ʶˍʽˁʷˌ ˍˇˎˌ ˍʰ˔ˏˍʹˍʶˌ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 

ˎˉˈ˕ʹ ˍʰ ˍˇˉˇʴˊʰ˒ʽˁʱ ˋ˒ʱ˂˃ʰˍʰ όˉˍˏ˔˖ˋʹΣ ˋ˃ʾˁˊˎ˄ˋʹύ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʹ ʶˉʾʵˊʰˋʹ ˍʹˌ 

ˉʶˊʽˋˍˊˇ˒ʺˌ ˍʹˌ ɱʹˌΦ  

ʂˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˉʰˊʰˉʱ˄˖Σ ʹ ʴʶ˖ʰ˄ʰ˒ˇˊʱ ʶʾ˄ʰʽ ˍˇ ˍʶ˂ʽˁˈ ˋˍʱʵʽˇ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΣ 

˗ˋˍʶ ˄ʰ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋˍˇˏ˄ ˈ˂ʰ ˍʰ ˍʶ˂ʽˁʱ ˉˊˇʿˈ˄ˍʰ ˋʶ ˃ʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˔ʰˊˍˇʴˊʰ˒ʽˁʺ 

ˉˊˇʲˇ˂ʺΦ ɱʽʰ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˍʶ˂ʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ʰˉʰʽˍʶʾˍʰʽ ˁʰ˂ʺ ˉˇʽˈˍʹˍʰ ʴʶ˖ʰ˄ʰ˒ˇˊʱˌ 

ˍ˖˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˗ˋˍʶ ˄ʰ ˃ʹ˄ ʶʽˋʰ˔ʻˇˏ˄ ˉʶˊʰʽˍʷˊ˖ ˋ˒ʱ˂˃ʰˍʰ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰΦ 

 

4.4. ɞʒɻʍʈʋɾʘʏ ʐʂʏ ɫʑʈɼʋʇʋʈʀʐʍʚɻʏ 
ɶ ˍʶ˔˄ʽˁʺ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΣ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʵʶˁʰʶˍʾʰ ʷ˔ʶʽ ʰ˄ʰˉˍˎ˔ʻʶʾ ʽʵʽʰʾˍʶˊʰΣ ʴʽΩ ʰˎˍˈ 

ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʶˎˊʷ˖ˌ ʰˉˈ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁˇʽ˄ˈˍʹˍʰΦ ɾʶˊʽˁʷˌ ʰˉˈ ˍʽˌ ʶ˒ʰˊ˃ˇʴʷˌ 

ˉˇˎ ʲˊʾˋˁʶʽ ʹ ˍʶ˔˄ʽˁʺ ʰˎˍʺ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖Φ 

ɮ˄ʰˁʰˍʰˋˁʶˎʺ ˍˇˎ ʌʹ˒ʽʰˁˇˏ ɾˇ˄ˍʷ˂ˇˎ ɳˉʽ˒ʰ˄ʶʾʰˌ 

ʌɾɳ ʶʾ˄ʰʽ ʹ ˕ʹ˒ʽʰˁʺ ʰ˄ʰˉʰˊʱˋˍʰˋʹ ˍ˖˄ ˎ˕ˇ˃ʷˍˊ˖˄ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˃ʽʰˌ ˉʶˊʽˇ˔ʺˌΦ ʆʰ 

ʌʹ˒ʽʰˁʱ ɾˇ˄ˍʷ˂ʰ ɳʵʱ˒ˇˎˌ ʰˉˇˍʶ˂ˇˏ˄ ˉˊ˖ˍʰˊ˔ʽˁʺˌ ˋʹ˃ʰˋʾʰˌ ʵʶʵˇ˃ʷ˄ʰΣ ʰ˄ʰʴˁʰʾʰ ʴʽʰ 

ʷ˄ʰ ʶˎˊˏ ˉʶʵʾˇ ʶ˒ʰˊ˃ˇʴ˗˄ ˋʶ ˍˇ˃ʶʾˌ ˈˉ˖ˌ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ʹ ʶ˄ʷˊʴʶʽʰΣ ˇʽ ˎʵˊʰˎ˂ʽˁʷˌ 

˃ʶ˂ʷˍʶˌ ˇ ʷ˂ʶʴ˔ˇˌ ˉ˂ʹ˃˃ˎˊ˗˄Σ ˇʽ ˃ʶ˂ʷˍʶˌ ˍʶ˔˄ʽˁ˗˄ ʷˊʴ˖˄ ˁ˂ˉΦ  

ʆʰ ˉˊ˗ˍʰ ˔ˊˈ˄ʽʰ ˉˇˎ ʰ˅ʽˇˉˇʽʺʻʹˁʶ ʹ ˍʶ˔˄ʽˁʺ ˍʹˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ʌɾɳ 

ˍh  ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʶ˄ ʺˍʰ˄ ʶ˄ʻʰˊˊˎ˄ˍʽˁʱ ʵʽˈˍʽ ˇʽ ʰˁˊʾʲʶʽʶˌ ˉˇˎ ʶˉʽˍʶˏ˔ʻʹˁʰ˄ ʺˍʰ˄ 

ʽʵʽʰʾˍʶˊʰ ˃ʽˁˊʷˌ ό˃ʶˊʽˁʱ ʵʶˁʱʵʶˌ ˃ʷˍˊʰύΦ ʅʺ˃ʶˊʰ ˈ˃˖ˌΣ ʶʾ˄ʰʽ ʵˎ˄ʰˍʺ ʹ ʵʹ˃ʽˇˎˊʴʾʰ ʌɾɳ 

ˉʰʴˁˈˋ˃ʽʰˌ ˁ˂ʾ˃ʰˁʰˌ ˃ʶ ˃ʷʴʶʻˇˌ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎ мнƳ ˃ʶ ʰˁˊʾʲʶʽʰ ˉˇˎ ˒ˍʱ˄ʶʽ ˋˍʰ нƳ 

όʰˉˈ˂ˎˍʹΥ ʰˁˊʾʲʶʽʰ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˍʹ ˋˏʴˁˊʽˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ʱ˂˂ʰ ʵʶʵˇ˃ʷ˄ h

ʰ˄ʰ˒ˇˊʱˌ ˁʰ˂ˏˍʶˊʹˌ ʰˁˊʾʲʶʽʰˌύ ʺ млƳ όˋ˔ʶˍʽˁʺΥ ʰˁˊʾʲʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ˍʽ˃˗˄ ˍ˖˄ 

ʵʶʵˇ˃ʷ˄˖˄ ˋˍˇ ʾʵʽˇ ˋˏ˄ˇ˂ˇ ʵʶʵˇ˃ʷ˄˖˄) ʰˉˈ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˍ˖˄ 

ʰˉˇˋˍˇ˂˗˄ ¢ŜǊǊŀ{!w ς X / TANDEM - X. 

ɱʽʰ  ˉʰˊʱʵʶʽʴ˃ʰ ˋˍʹ˄ ʶʽˁˈ˄ʰ пΦ4Σ ˍˇ ˉʰˊʰˁʱˍ˖ ʌɾɳ ˍʹˌ ɳ˂ʲʶˍʾʰˌ ˁʰ˂ˏˉˍʶʽ ˉʶˊʽˇ˔ʺ 

ˉʶˊʾˉˇˎ пмΦллл ˍʶˍˊʰʴ˖˄ʽˁʱ ˔ʽ˂ʽˈ˃ʶˍˊʰ ˁʰʽ ˏ˕ʹ ʰˉˈ нлл˃ ʷ˖ˌ псрл˃ʷˍˊʰΦ 

ɼʰˍʰˋˁʶˎʱˋˍʹˁʶ ʰˉˈ тл ˋˁʹ˄ʷˌ ERS, 22 descending ˁʰʽ мо ascending ˁʰʽ ʷ˔ʶʽ ˉˊˇʲ˂ʹʻʶʾ 

ˋˍˇ ɳ˂ʲʶˍʽˁˈ ˔ʰˊˍˇʴˊʰ˒ʽˁˈ ˋˏˋˍʹ˃ʰ ˃ʶ ʰˉˈˋˍʰˋʹ ˁʰ˄˄ʱʲˇˎ нр ˃ʷˍˊʰΦ 
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ɳʽˁˈ˄ʰ 4.4Υ ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳˉʽ˒ʰ˄ʶʾʰˌ ɳ˂ʲʶˍʾʰˌ ʃʹʴʺΥ Sarmap, August 2009 

ʃʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʶˁˍˇ˄ʽˁ˗˄ ˃ʽˁˊˇ˃ʶˍʰˁʽ˄ʺˋʶ˖˄ 

ɶ ˋˎˋˍʹ˃ʰˍʽˁʺ ˃ʶ˂ʷˍʹ ˍ˖˄ ˋʶʽˋ˃ʽˁʱ ʶ˄ʶˊʴ˗˄ ˊʹʴ˃ʱˍ˖˄ ʰˉʰʽˍʶʾ ˍʹ ˃ʷˍˊʹˋʹ ˁʰʽ ˍʹ˄ 

ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˃ʰˁˊˇˉˊˈʻʶˋ˃˖˄ ˉʰˊʰ˃ˇˊ˒˗ˋʶ˖˄ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ɱʹˌ ˉˇˎ 

ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ʵʽʰ˒ˈˊ˖˄ ˋʶʽˋ˃˗˄ ˁʰʽ ˍ˖˄ ʲˊʰ˔ˎˉˊˈʻʶˋ˃˖˄ 

ˉʰˊʰ˃ˇˊ˒˗ˋʶ˖˄ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍʹ ˋʶʽˋ˃ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰˍʱ ˃ʺˁˇˌ 

ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ˊʹʴ˃ʱˍ˖˄Φ 

ɮˉˈ ˉʶˊʾˉˇˎ ˍˇ мффл ˃ʶ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˍ˖˄ ʵˇˊˎ˒ˇˊʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˊʰ˄ˍʱˊΣ ʹ ˍʶ˔˄ʽˁʺ 

ˍʹ̩ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ {!w ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋh  ˄ʷ˄ʰ ˄ʷˇ ˃ʷˋˇ ʴʽʰ ˍʹ˄ ˃ʶ˂ʷˍʹ ˍ˖˄ ʶ˄ʶˊʴ˗˄ 

ˍʶˁˍˇ˄ʽˁ˗˄ ˃ʽˁˊˇ˃ʶˍʰˁʽ˄ʺˋʶ˖˄ ˁʰʽ ˉʰˊʰ˃ˇˊ˒˗ˋʶ˖˄Φ ɶ ˔ˊʺˋʹ ˍʹˌ ˉʰˊʷ˔ʶʽ ˄ʷʶˌ 

ʵˎ˄ʰˍˈˍʹˍʶˌ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍ˖˄ ʰ˂˂ʰʴ˗˄ ˍʹˌ ʴʺʽ˄ʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˋʶ ˔ˊˇ˄ʽˁʱ ʵʽʰˋˍʺ˃ʰˍʰ 

ʰˉˈ ˃ʷˊʶˌ ˋʶ ʷˍʹ ˃ʶ ʰˁˊʾʲʶʽʶˌ ˍʹˌ ˍʱ˅ʹˌ ˍ˖˄ ˃ʶˊʽˁ˗˄ ˔ʽ˂ʽˇˋˍ˗˄Φ ɴ˄ ʰ ˋʹ˃ʰ˄ˍʽˁˈ 

ˉ˂ ʶˇ˄ʷˁˍʹ˃ʰ ʶʾ˄ʰʽ ˈˍʽ ʹ ˍʶ˔˄ʽˁʺ ʰˎˍʺ ˉʰˊʷ˔ʶʽ ˍʽˌ ʶ˄ ˂ˈʴ˖ ʵˎ˄ʰˍˈˍʹˍʶˌ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ 

ˍ˖˄ ˃ʶˍʰʲˇ˂˗˄ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˇˎˋʽʰˋˍʽˁʱ ˋʶ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ ʷˁˍʰˋʹ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ 

ˁʰʽ ˈ˔ʽ ˋʶ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋʹ˃ʶʾʰΣ ˈˉ˖ˌ ˃ʶ ʱ˂˂ʶˌ ʴʶ˖ʵʰʽˍʽˁʷˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ 

(GPS). ɴˍˋʽ ˎʽˇʻʶˍʶʾˍʰʽ ˃ ʽʰ ˉʽˇ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ʶʽˁˈ˄ʰ ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌΦ 

ɾʶ˂ʷˍʹ ɼʰʻʽʸʺˋʶ˖˄ 

ɼhʻʽʸʺˋʶʽˌ ʺ ʱ˂˂ʶˌ ˋʹ˃ʰ˄ˍʽˁʷˌ ˉʰˊˇʵʽˁʷˌ ʺ ˃ˈ˄ʽ˃ʶˌ ˉʰˊʰ˃ˇˊ˒˗ˋʶʽˌ ˍ˖˄ ʶʵʰ˒˗˄ 

ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˋˎ˔˄ʱ ʰˉˈ ˍʹ˄ ʶˁˍʶˍʰ˃ʷ˄ʹ ʶ˅ˈˊˎ˅ʹ ˇˊˎˁˍ˗˄Σ ˍʹ˄ ʱ˄ˍ˂ʹˋʹ ˄ʶˊˇˏ ʺ 

ʶ˄ʶˊʴʶʽʰˁ˗˄ ˁˇʽˍʰˋ˃ʱˍ˖˄ όˉΦ˔Φ ˉʶˍˊʶ˂ʰʾˇˎΣ ˒ˎˋʽˁˇˏ ʰʶˊʾˇˎύ ʰˉˈ ˍˇ ˎˉʷʵʰ˒ˇˌ ˁʰʽ ˉˇ˂˂ʷˌ 

˒ˇˊʷˌ ˇʵʹʴˇˏ˄ ˋʶ ˁʰˍʰˋˍˊʶˉˍʽˁʷˌ ˋˎ˄ʷˉʶʽʶˌΦ ʁʽ ˃ʶˍˊʺˋʶʽˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ {!w 

ʶˉʽˍˊʷˉˇˎ˄ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ʵʽʰ˔ˊˇ˄ʽˁʺˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˍ˖˄ ʶʵʰ˒˗˄ ˋʶ ˉʶˊʽˇ˔ʷˌ 

ˉˇˎ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ ˍʷˍˇʽʶˌ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ʶˉʽʵˊʱˋʶʽˌΦ ʆʷˍˇʽˇ ˉʰˊʱʵʶʽʴ˃ʰ ʶʾ˄ʰʽ ʹ 

ʱ˄ˍ˂ʹˋʹ ˎʵʱˍ˖˄ ˋʶ ˉʶˊʽˇ˔ʷˌΣ ˇʽ ˇˉˇʾʶˌ ˃ʶ ˍʹ˄ ʲˇʺʻʶʽʰ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ 

ˁʰˍʰʲˏʻʽˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌ ˃ʶˊʽˁʱ ʶˁʰˍˇˋˍʱΦ 

ɾʶ˂ʷˍʶˌ ɶ˒ʰʽˋˍʶʾ˖˄  

ʁʽ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˁˇ˄ˍʱ ˋʶ ʶ˄ʶˊʴʱ ʹ˒ʰʾˋˍʶʽʰ ˎ˒ʾˋˍʰ˄ˍʰʽ ˋˎ˄ʶ˔ʶʾˌ 

ˉʰˊʰ˃ˇˊ˒˗ˋʶʽˌ ˍˇˎ ʴʺʽ˄ˇˎ ˒˂ˇʽˇˏΦ ɶ ̱ʶ˔˄ʽˁʺ ˍʹˌ ʵˇˊˎ˒ˇˊʽˁʺ ̩ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ̩ʷ˔ʶʽ ʵʁ ʾ˅ʶʽ 

ˈˍʽ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʱʴʶʽ ˃ʽʰ ˋˎ˄ˇ˂ʽˁʺ ʶʽˁˈ˄ʰ ˍʹˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˍʹˌ ʴʺʽ˄ʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ 

ˇ˂ˈˁ˂ʹˊʹˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˁʰʽ ˈ˔ʽ ʰˉ˂ʱ ˃ʶ˃ˇ˄˖˃ʷ˄˖ ˄ˋʹ˃ʶʾ˖.˄ ɴˍˋʽ ˃ˉˇˊʶʾ 

˄ʰ ʵʽʰˉʽˋˍ˖ʻʶʾ ʰ˄ ˎˉʱˊ˔ʶʽ ˁʱˉˇʽʰ ˁʰʻʾʸʹˋʹ ʺ ʰ˄ˏ˕˖ˋʹ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˉ˂ʹˋʾˇ˄ ˍˇˎ 

ʹ˒ʰʽˋˍʶʾˇˎΦ ɮ˄ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ʵʽʰˉʽˋˍ˖ʻʶʾ ʷ˄ʰ ζ˒ˇˏˋˁ˖˃ʰη ʴˏˊ˖ ʰˉˈ ʹ˒ʰʾˋˍʶʽˇ ʰˎˍˈ 
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ˉˇ˂ˏ ˉʽʻʰ˄ˈ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ˋˎˋˋ˗ˊʶˎˋʹ ˃ʱʴ˃ʰˍˇˌ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ɱʹˌΦ 

ʆʷˍˇʽʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʰˉˇˍʶ˂ˇˏ˄ ˋʹ˃ʰ˄ˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˊˈʴ˄˖ˋʹˌ ʹ˒ʰʽˋˍʶʽʰˁ˗˄ 

ʶˁˊʺ˅ʶ˖˄ ʺ ʱ˂˂˖˄ ʶˉʽˁʾ˄ʵˎ˄˖˄ ˁʰˍʰˋˍʱˋʶ˖˄ ʶ˅ ʰʽˍʾʰˌ ˍ˖˄ ˉˇ˂ˏˉ˂ˇˁ˖˄ ʴʶ˖˂ˇʴʽˁ˗˄ ˁʰʽ 

ʴʶ˖˒ˎˋʽˁ˗˄ ʵʽʶˊʴʰˋʽ˗˄ ˉˇˎ ˍʽˌ ˉˊˇˁʰ˂ˇˏ˄ (ʶʽˁˈ˄ʰ пΦрύ.  

 

ɳʽˁˈ˄ʰ пΦ5Υ ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳˉʽ˒ʰ˄ʶʾʰˌ ɳ˂ʲʶˍʾʰˌ ʃʹʴʺΥ Peulik volcano, Alaska, 1996-

1998, USGS 

4.5. ɤʋɾʅʎʈʅʆʗ 
ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ SAR ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˁʰʽ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ 

ˎˉʱˊ˔ˇˎ˄ ˋʺ˃ʶˊʰ ˉˇ˂˂ʱ ˂ˇʴʽˋ˃ʽˁʱΣ ʶʾˍʶ ʶ˂ʶˏʻʶˊʰ ʶʾˍʶ ʶ˃ˉˇˊʽˁʱΦ ɾʽʰ ˂ʾˋˍʰ ʰˎˍ˗˄ 

˒ʰʾ˄ʶˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ 4.2: 

ɽˇʴʽˋ˃ʽˁˈ 
ɳ˂ʶˏʻʶˊˇ /  
ɳ˃ˉˇˊʽˁˈ 

Developed by Website 

DIAPASON ɳ˃ˉˇˊʽˁˈ 
French Space Agency 

(CNES) - Altamira 

http://www.altamira-
information.com/html/index.p

hp 

GAMMA SAR ɳ˃ˉˇˊʽˁˈ 
Gamma Remote 

Sensing 
www.gamma-rs.ch 

IMAGINE InSAR ɳ˃ˉˇˊʽˁˈ Leica Geosystems 
http://imagine-insar-

enhancement.software.inform
er.com/ 

SARScape ɳ˃ˉˇˊʽˁˈ Sarmap s.a. www.sarmap.com 

ROI_PAC 
(DInSAR) 

ɳ˂ʶˏʻʶˊˇ 

b!{!Ωǎ WŜǘ 
Propulsion 

Laboratory and 
Caltech 

www.openchannelfoundation.
org/projects/ROI_PAC/ 

Doris (DInSAR) ɳ˂ʶˏʻʶˊˇ 
Delft University of 

Technology 
http://doris.tudelft.nl/   

StaMPS ɳ˂ʶˏʻʶˊˇ 
Stanford Uni., Delft 
Uni., Uni. Of Iceland 

http://radar.tudelft.nl/~ahoop
er/stamps/index.html 

RAT (Radar 
Tools) 

ɳ˂ʶˏʻʶˊˇ 
Technical University 

of Berlin  
http:// radartools.berlios.de/ 

Pulsar ɳ˃ˉˇˊʽˁˈ 
Phoenix Systems for 

UNIX 
based platforms. 

 
http://www.phoenixsystems.c

o.uk 

ʃʾ˄ʰˁʰˌ п.2Υ ɽˇʴʽˋ˃ʽˁʱ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ 

http://www.openchannelfoundation.org/projects/ROI_PAC/
http://www.openchannelfoundation.org/projects/ROI_PAC/
http://doris.tudelft.nl/
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4.6. ɩɻʍʗɾʋʉʐʀʏ ʌʋʑ ɞʌʂʍʀʗʁʋʑʉ ʐʂʉ ɫʑʈɼʋʇʋʈʀʐʍʚɻ 
ʅʰ˒˗ˌ ʹ ʰˁˊʾʲʶʽʰ ˍʹˌ ˍʶ˔˄ʽˁʺˌ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ˉˇˎ ˉʰˊˇˎˋʽʱˋˍʹˁʶ ˉʰˊʰˉʱ˄˖Σ 

ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˉˇ˂˂ˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌΣ ˃ʶˊʽˁˇʾ ʰˉˈ ˍˇˎˌ ˇˉˇʾˇˎˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˁʰʽ 

ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖Υ 

ʆˊˇ˔ʽʱ 

ɶ ʻʷˋʹ ˁʰʽ ʹ ˍʰ˔ˏˍʹˍʰ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ˁʱʻʶ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺ ˁʰʻˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ʰˁˊʽʲʺ 

ʴ˄˗ˋʹ ˍʹˌ ˍˊˇ˔ʽʱˌ ˍˇˎΦ ɮˉˈ ˍʹ ʴ˄˗ˋʹ ˍ˖˄ ˍˊˇ˔ʽʰˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʻˇˊʾʸʶˍʰʽ ʹ ˍʽ˃ʺ ˍʹˌ 

ʴʶ˖˃ʶˍˊʽˁʺˌ ʴˊʰ˃˃ʺˌ ʲʱˋʹˌΦ ʅˎ˄ʶˉ˗ˌ, ʶ˃ ˒ʰ˄ʾʸˇ˄ˍʰʽ ˋ˒ʱ˂˃ʰˍʰ ˂ˈʴ˖ ʰ˄ʰˁˊʾʲʶʽʰˌ ˍˇˎ 

ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ˍʹˌ ˍˊˇ˔ʽʱˌ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎΦ  

ɮˍ˃ˈˋ˒ʰʽˊʰ 

ɶ ʶˉʾʵˊʰˋʹ ˍʹˌ ʽˇ˄ˈˋ˒ʰʽˊʰˌ ˁʰʽ ˍʹˌ ˍˊˇˉˈˋ˒ʰʽˊʰˌ ʶˉʹˊʶʱʸʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ 

ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺ ʵʽʰʵʽˁʰˋʾʰΣ ˂ˈʴ˖ ˋˎˋˍʰˍʽˁ˗˄ ˈˉ˖ˌ ˋˏ˄˄ʶ˒ʰΣ ʻʶˊ˃ˇˁˊʰˋʾʰΣ ˎʵˊʰˍ˃ˇʾ ˁʰʽ 

ˉʾʶˋʹΦ ɳʽʵʽˁˈˍʶˊʰΣ ˋʹ˃ʰ˄ˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ʶʾ˄ʰʽ ʹ ˏˉʰˊ˅ʹ ˎʵˊʰˍ˃˗˄ ˋˍʹ˄ ˍˊˇˉˈˋ˒ʰʽˊʰΦ 

ʂˋˇ ʰˎ˅ʱ˄ʶˍʰʽ ʹ ˉʾʶˋʹΣ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ʹ ˎʴˊʰˋʾʰ ˋˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰΣ ˍˈˋˇ ʰˎ˅ʱ˄ʶˍʰʽ ʰʽ 

ʹ ˔ˊˇ˄ʽˁʺ ˁʰʻˎˋˍʷˊʹˋʹ ˍʹˌ ˒ʱˋʹˌΦ 

ɱʽʰ ˍʹ˄ ʰˉʰ˂ˇʽ˒ʺ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˉˇ˂˂ʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌΣ ˇʽ ˇˉˇʾʶˌ 

˃ˉˇˊˇˏ˄ ˄ʰ ˃ʶʽ˗ˋˇˎ˄ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˃ʷ˔ˊʽ ˁʰʽ пл҈Φ ɾˉˇˊʶʾ ˄ʰ ʴʾ˄ʶʽ 

ˋ˖ˋˍʺ ʶˉʽ˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ SARΣ ˗ˋˍʶ ˄ʰ ˃ʹ˄ ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ʹ ˔ˊˇ˄ʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ 

ˍ˖˄ ʶʽˁˈ˄˖˄ ʶˉˇ˃ʷ˄˖ˌ ˄ʰ ˃ʹ˄ ʷ˔ˇˎ˄ ˃ʶˍʰʲ˂ʹʻʶʾ ˋʹ˃ʰ˄ˍʽˁʱ ˇʽ ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌΦ 

ɯ˂˂ʹ ˃ʷʻˇʵˇˌ ʶʾ˄ʰʽ ʹ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ʶˉʾʴʶʽ˖˄ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄Σ ʵʶʵˇ˃ʷ˄˖˄ 

GPS ʺ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄Φ ʆʷ˂ˇˌΣ ʹ ˃ʷʻˇʵˇˌ Stacking ˃ʶʽ˗˄ʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ 

ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˇ˃ʰ˂ˇˉˇʽ˗˄ˍʰˌ ˋˍʰˍʽˋˍʽˁʱ ʰ˄ʶ˅ʱˊˍʹˍʰ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰΦ 

ɳˉʶ˅ʶˊʴʰˋʾʰ 

ɶ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˉˇˎ ʴʾ˄ʶˍʰʽ ʰˉˈ ˍʰ ʵʽʱ˒ˇˊʰ ˂ˇʴʽˋ˃ʽˁʱ ʶˉʹˊʶʱʸʶʽ ˍˇ 

ˍʶ˂ʽˁˈ ˉˊˇʿˈ˄ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ ɰʰˋʽˁʱ ˋˍʱʵʽʰΣ ˋˍʰ ˇˉˇʾʰ ˉˊʷˉʶʽ ˄ʰ ʵˇʻʶʾ ˃ʶʴʱ˂ʹ 

ˋʹ˃ʰˋʾʰΣ ˂ˈʴ˖ ˍˇˎ ˈˍʽ ˎˉʶʽˋʷˊ˔ˇ˄ˍʰʽ ˃ʶʴʱ˂ʰ ˋ˒ʱ˂˃ʰˍʰ ˍʰ ˇˉˇʾʰ ʶˉʹˊʶʱʸˇˎ˄ ˍˇ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ʶʾ˄ʰʽ ˍˇ ˒ʽ˂ˍˊʱˊʽˋ˃ʰ ˂ˈʴ˖ ˁʹ˂ʾʵ˖ˋʹˌΣ ʹ ʰˉˇˁʰˍʱˋˍʰˋʹ ˒ʱˋʹˌΣ ʹ ˋ˖ˋˍʺ 

ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺˌ ˍ˖˄ ʶʽˁˈ˄˖˄ όcoregistration) ˁʰʽ ˍʰ ˋ˒ʱ˂˃ʰˍʰ ˂ˈʴ˖ 

ʰ˒ʰʾˊʶˋʹˌ ˍʹˌ ˍˇˉˇʴˊʰ˒ʾʰˌΦ 

ɱˊʰ˃˃ʺ ʲʱˋʹˌ όʋ˖ˊʽˁʺ ʰˉˇˋˎˋ˔ʷˍʽˋʹ) 

ɱˊʰ˃˃ʺ ʲʱˋʹˌ ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˉʰˊʰˉʱ˄˖ ʶʾ˄ʰʽ ʹ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ 

ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˂ʺ˕ʶ˖˄Φ ʂˋˇ ˃ʶʴʰ˂˗˄ʶʽ ʹ ʰˉˈˋˍʰˋʹ ʰˎˍʺΣ ˍˈˋˇ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶʾ˄ʰʽ  ˇʽ 

ʴʶ˖˃ʶˍˊʾʶˌ ˂ʺ˕ʹˌΦ ɶ ʴˊʰ˃˃ʺ ʲʱˋʹˌ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˃ʽˁˊˈˍʶˊʹ ʰˉˈ ˍʹ˄ ˁˊʾˋʽ˃ʹ ʲʱˋʹΣ ʹ 

ˇˉˇʾʰ ʰˉˇˍʶ˂ʶʾ ˍˇ ˈˊʽˇ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʴʾ˄ʶʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ ɶ 

ˁˊʾˋʽ˃ʹ ʲʱˋʹ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ ʴ˖˄ʾʰ ˉˊˈˋˉˍ˖ˋʹˌΣ ˍˇ ˃ʺˁˇˌ ˁˏ˃ʰˍˇˌΣ ˍʹ˄ ˉ˂ʱʴʽʰ 

ʰˉˈˋˍʰˋʹ ˁʰʽ ˍʹ ʵʽʰˁˊʽˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍʹˌ ˉ˂ʱʴʽʰˌ ʰˉˈˋˍʰˋʹˌΦ 
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ɳˉʾˋʹˌΣ ʹ ʴˊʰ˃˃ʺ ʲʱˋʹˌ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ˋˎ˄ʱ˒ʶʽʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶʽˁˈ˄˖˄Φ ʂˋˇ ˉʽˇ 

ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶʾ˄ʰʽ ˇʽ ʴʶ˖˃ʶˍˊʾʰˌ ˂ʺ˕ʹˌ ˍ˖˄ ʶʽˁˈ˄˖˄Σ ˍˈˋˇ ˂ʽʴˈˍʶˊʹ ˋˎ˄ʱ˒ʶʽʰ ʻʰ ˎˉʱˊ˔ʶʽΦ 

ʆʷ˂ˇˌΣ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺˌ όcoregistration) όˁʶ˒ʱ˂ʰʽˇ пΦоΦп) ˋˎ˄ʵˎʱʸˇ˄ˍʰʽ 

ˍʰ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰ ˍʹˌ ˉˊ˖ˍʶˏˇˎˋʰˌ ˃ʶ ˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ ˍʹˌ ʵʶˎˍʶˊʶˏˇˎˋʰˌ ʶʽˁˈ˄ʰˌΦ ʆˇ 

ˋ˒ʱ˂˃ʰ ˉˇˎ ʰˉˇ˃ʷ˄ʶʽ ˃ʶˍʱ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ ʰ˄ʱ˂ˇʴˇ ˍʹˌ ˇ˃ˇʽˈˍʹˍʰˌ 

ˍʹˌ ʴʶ˖˃ʶˍˊʾʰˌ ˍ˖˄ ʵˏˇ ʶʽˁˈ˄˖˄Φ ɮˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ˂ʰ˄ʻʰˋ˃ʷ˄ʹˌ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺˌ ʶʾ˄ʰʽ ʹ 

˂ʱʻˇˌ ʰ˄ˍʽˋˍˇʽ˔ʾʰ ˍ˖˄ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾ˖˄ ˍ˖˄ ʵˏˇ ʶʽˁˈ˄˖˄ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌ ˇʽ ˔ʰ˃ʹ˂ʷˌ ˍʽ˃ʷˌ 

ˋˎ˄ʱ˒ʶʽʰˌ ʱˊʰ ˁʰʽ ˂ʰ˄ʻʰˋ˃ʷ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ 

ʋˊˇ˄ʽˁʺ ʰˉˇˋˎˋ˔ʷˍʽˋʹ 

ɶ ˔ˊˇ˄ʽˁʺ ʰˉˇˋˎˋ˔ʷˍʽˋʹ ʶʾ˄ʰʽ ʷ˄ʰˌ ʰˉˈ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʶˉʹˊʶʱʸʶʽ ʷ˄ˍˇ˄ʰ ˍʹ˄ 

ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ˁʰʽ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʰ˂˂ʱʸʶʽ ʹ ˋˁʷʵʰˋʹ ˍ˖˄ 

ˋˍˈ˔˖˄Φ ɮˎˍˈ ʶ˅ʰˊˍʱˍʰʽ ʱ˃ʶˋʰ ʰˉˈ ˍˇ ʶʾʵˇˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˁʰʽ ʰˉˈ ˍʹ˄ 

ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ 

ɱʽʰ ʶ˒ʰˊ˃ˇʴʷˌ ʵʽʰ˒ˇˊʽˁʺˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ʶʽˁˈ˄ʶˌ ˃ʶ ˃ʶʴʱ˂ʶˌ ˔ˊˇ˄ʽˁʷˌ 

ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍˇˎˌ ό˔ˊˈ˄ʽʰύ ʶˉʶʽʵʺ ˋˁˇˉˈˌ ˍʹˌ ˍʶ˔˄ʽˁʺˌ ʶʾ˄ʰʽ ʹ ʵʽʰ˔ˊˇ˄ʽˁʺ ˃ʶ˂ʷˍʹ 

ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˍˇˎ ʶʵʱ˒ˇˎˌΦ ɱʽʰ ʶ˒ʰˊ˃ˇʴʷˌ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˎ˕ˇ˃ʶˍˊʽˁʺˌ 

ˉ˂ʹˊˇ˒ˇˊʾʰˌΣ ˇʽ ʶʽˁˈ˄ʶˌ ˉˊʷˉʶʽ ˄ʰ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˃ʽˁˊʺ ˔ˊˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˃ʶˍʰ˅ˏ ˍˇˎˌ ʴʽʰ ˍˇ˄ 

ˉʶˊʽˇˊʽˋ˃ˈ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ. 

ɶ ˔ˊˇ˄ʽˁʺ ʰˉˇˋˎˋ˔ʷˍʽˋʹ ʶʾ˄ʰʽ ˋ˔ʶʵˈ˄ ʰ˄ˏˉʰˊˁˍʹ ˋʶ ˔ʷˊˋʶˌ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˔ʰ˃ʹ˂ʺ ˎʴˊʰˋʾʰΦ 

ʅʶ ʵʰˋʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˎ˕ʹ˂ˈ ˉˇˋˇˋˍˈ ˎʴˊʰˋʾʰˌΣ ˇ ˉʰˊʱʴˇ˄ˍʰˌ ʰˎˍˈˌ ʶˉʹˊʶʱʸʶʽ ʰˊ˄ʹˍʽˁʱ 

ˍʹ˄ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ˁʰʽ ʹ ˔ˊˇ˄ʽˁʺ ʰˉˇˋˎˋ˔ʷˍʽˋʹ ˃ˉˇˊʶʾ ˄ʰ ʶ˃˒ʰ˄ʽˋˍʶʾ ʰˁˈ˃ʰ ˁʰʽ ʰ˄ ˇʽ 

ʶʽˁˈ˄ʶˌ ʷ˔ˇˎ˄ ˃ʽˁˊʺ ˔ˊˇ˄ʽˁʺ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ʅˍʽˌ ʵʰˋʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˉˊˇˍʶʾ˄ʶˍʰʽ ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʶʽˁˈ˄ʶˌ ˉˇˎ ʷ˔ˇˎ˄ ˂ʹ˒ʻʶʾ ʾʵʽʶˌ ʶˉˇ˔ʷˌ ˗ˋˍʶ ˄ʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˍʰ ʾʵʽʰ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ όˁ˂ʰʵʽʱΣ ˉˊʱˋʽ˄ˇ ˁ˂ˉύΦ ʆʷ˂ˇˌΣ ˋʶ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˉʱʴˇˎˌΣ ʹ ˔ˊˇ˄ʽˁʺ 

ʰˉˇˋˎˋ˔ʷˍʽˋʹ ʶʾ˄ʰʽ ˃ʽˁˊʺ ʴʽʰ ˃ʽˁˊˈ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΣ ʰ˂˂ʱ ˃ʶʴʰ˂˗˄ʶʽ ˈˋˇ ʰˎ˅ʱ˄ʶˍʰʽ ʹ 

˔ˊˇ˄ʽˁʺ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶʽˁˈ˄˖˄ ˂ˈʴ˖ ˃ʶˍʰˁʽ˄ʺˋʶ˖˄ ˁʰʽ ˍʺ˅ʹˌ ˍˇˎ ˉʱʴˇˎΦ 
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5. ɞɩɞɧɞɪɜɚɫɢɚ ɩɞɪɢɨɯɠɫ ɥɞɤɞɬɠɫ 
ʅˍˇ ˁʶ˒ʱ˂ʰʽˇ ʰˎˍˈ ʰ˄ʰ˂ˏʶˍʰʽ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ˉˇˎ ʷʴʽ˄ʶ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʵʽˉ˂˖˃ʰˍʽˁʺ 

ʶˊʴʰˋʾʰ ˁʰʽ ʰ˒ˇˊʱ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌΦ ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵˇˊˎ˒ˇˊʽˁ˗˄ 

ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˁʰʽ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˍ˖˄ ˍʶ˂ʽˁ˗˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Σ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʵˏˇ 

˂ˇʴʽˋ˃ʽˁʱΣ ˍˇ SARscape ˁ ʰʽ ˍˇ StaMPS [Hooper, 2006]. 

5.1. ɝʀɿʋʈʘʉɻ 
ɱʽʰ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʷˉˊʶˉʶ ʰˊ˔ʽˁʱ ˄ʰ ʰˉˇˁˍʹʻˇˏ˄ ˍʰ ʵʶʵˇ˃ʷ˄ʰΣ ˍʰ ˇˉˇʾʰ 

ʶʾ˄ʰʽ ˇʽ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ʰˉˈ ˍˇ ʵˇˊˎ˒ˇˊʽˁˈ ˋˏˋˍʹ˃ʰ ERSм ˁʰʽ ERSн ʰˉˈ ˍˇ˄ ɳˎˊ˖ˉʰʿˁˈ 

ʁˊʴʰ˄ʽˋ˃ˈ ɲʽʰˋˍʺ˃ʰˍˇˌ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʷ˄ʰ ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳʵʱ˒ˇˎˌ ʰˉˈ ˍʹ˄ 

ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳΦ  

¶ ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳʵʱ˒ˇˎˌΥ 

ɴ˄ʰ ʰˁˊʽʲʷˌ ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳʵʱ˒ˇˎˌ όDEM) ʁ ʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˋʶ ˉˇ˂˂ʱ ˋʹ˃ʶʾʰ ˍʹˌ 

ʶˉʶ˅ʶˊʴʰˋʾʰˌΦ ɱʽʰ ˍʹ˄ ʶˉʽˍˎ˔ʺ ʷˁʲʰˋʹ ˍʹˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʷ˄ʰ DEM ̄ ˇˎ 

˂ʺ˒ʻʹˁʶ ʰˉˈ ˍʹ˄ ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳΦ ˃ʶ ˃ʶʴʱ˂ʹ ʰˁˊʾʲʶʽʰΣ ˃ʽʰˌ ˁʰʽ ˍˇ ʱ˂˂ˇ ʵʽʰʻʷˋʽ˃ˇ 

ʺˍʰ˄ ˍʹˌ ʰˉˇˋˍˇ˂ʺˌ SRTM ({ƘǳǘǘƭŜ wŀŘŀǊ ¢ƻǇƻƎǊŀǇƘƛŎ aƛǎǎƛƻƴύΣ ˍˇ ˇˉˇʾˇ ʴʽʰ ˍʹ˄ ɳ˂˂ʱʵʰ 

ʷ˔ʶʽ ˔˖ˊʽˁʺ ʰ˄ʱ˂ˎˋʹ флƳ ˁ ʰʽ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ˇ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ʰˉˈ ˍˇ International Centre of 

Tropical Agriculture.  

ʆˇ DEM ̄ ˇˎ ʵˈʻʹˁʶ h ˉˈ ˍˇ ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳ ʶʾ˄ʰʽ ̝ ˖ˊʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ р˃ʷˍˊʰϝр˃ʷˍˊʰ 

ˋˍˇ ˋˏˋˍʹ˃ʰ ɳɱʅɮΩут ˁʰʽ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ˄ ʶʽˁˈ˄ʰ рΦ1. 

 
ɳʽˁˈ˄ʰ рΦ1Υ ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳˉʽ˒ʰ˄ʶʾʰˌ ɼˊʺˍʹˌ ʃʹʴʺΥ ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳΣ нлмп 

ɽˈʴ˖ ˍˇˎ ˈˍʽ ˇʽ ʵˇˊˎ˒ˇˊʽˁʷˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ʶʾ˄ʰʽ ʰ˄ʱ˂ˎˋʹˌ нлϝнлΣ ˍˇ DEM ʴʾ˄ʶˍʰʽ 

ʰ˄ʰʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ όresamplingύ ˃ʶ ʶˉʽʻˎ˃ʹˍˈ ˃ʷʴʶʻˇˌ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎ 20 ˃ʷˍˊʰ ˃ʷˋ˖ ˍˇˎ 

˂ˇʴʽˋ˃ʽˁˇˏ ArcGIS ˁʰʽ ˁˈʲʶˍʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ʴʽʰ ˃ʶʾ˖ˋʹ ˍˇˎ ˔˗ˊˇˎ ˁʰʽ ˔ˊˈ˄ˇˎ 

ʶˉʶ˅ʶˊʴʰˋʾʰˌΦ 

 

¶ SAR h ˉʶʽˁˇ˄ʾˋʶʽˌΥ 

ɶ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ʴʽʰ ˍʹ˄ ˉʰˊˇˏˋʰ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ʶʾ˄ʰʽ ʹ ɲˎˍʽˁʺ ɼˊʺˍ,́ ˈˉ˖ˌ 

ʰ˄ʰ˒ʷˊʻʹˁʶ ˋˍˇ ˁʶ˒ʱ˂ʰʽˇ нΦ ɴˍˋʽ ̫ ʴʽ˄ʶ ʹ ˉʰˊʰʴʴʶ˂ʾʰ 11 h ˉʶʽˁˇ˄ʾˋʶ˖ ˄h ˉˈ ˍˇ˄ ERS1 ˁ ʰʽ 28 

ʰˉˈ ˍˇ˄ ERS2  ʴʽʰ ˍʹ˄ ˍˊˇ˔ʽʱ 193 ʰˉˈ ˍˇ мффн ʷ˖ˌ ˍˇ нллм ˉˇˎ ʵʽʰˁˈˉʹˁʶ ʹ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ 

ʵˇˊˎ˒ˈˊ˖˄Φ ɶ ʰ˄ʰʸʺˍʹˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ʰˉˈ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ Eolisa ˍˇˎ ɳˎˊ˖ˉʰʿˁˇˏ 

ʁˊʴʰ˄ʽˋ˃ˇˏ ɲʽʰˋˍʺ˃ʰˍˇˌ όESA) ˁ ʰʽ ʶʽˁˈ˄ʶˌ ˉˇˎ ʰˉˇˁˍʺʻʹˁʰ˄ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ рΦ1.  
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ɶ˃ʶˊˇ˃ʹ˄ʾʰ ɲˇˊˎ˒ˈˊˇˌ ʆˊˇ˔ʽʱ ʃˇˊʶʾʰ ɽʺ˕ʹˌ 

28/08/1992 ERS 1 193 ɼʰʻˇʵʽˁʺ όDescending) 

02/10/1992 ERS 1 193 ɼʰʻˇʵʽˁʺ όDescending) 

06/11/1992 ERS 1 193 ɼʰʻˇʵʽˁʺ (Descending) 

11/12/1992 ERS 1 193 ɼʰʻˇʵʽˁʺ όDescending) 

30/04/1993 ERS 1 193 ɼʰʻˇʵʽˁʺ όDescending) 

09/07/1993 ERS 1 193 ɼʰʻˇʵʽˁʺ όDescending) 

17/09/1993 ERS 1 193 ɼʰʻˇʵʽˁʺ όDescending) 

26/11/1993 ERS 1 193 ɼʰʻˇʵʽˁʺ όDescending) 

23/04/1995 ERS 1 193 ɼʰʻˇʵʽˁʺ όDescending) 

02/07/1995 ERS 1 193 ɼʰʻˇʵʽˁʺ όDescending) 

07/08/1995 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

11/09/1995 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

16/10/1995 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

25/12/1995 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

03/03/1996 ERS 1 193 ɼʰʻˇʵʽˁʺ όDescending) 

17/06/1996 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

22/07/1996 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

26/08/1996 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

30/09/1996 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

04/11/1996 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

24/03/1997 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

28/04/1997 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

11/08/1997 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

13/04/1998 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

18/05/1998 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

22/06/1998 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

27/07/1998 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

31/08/1998 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

05/10/1998 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

14/12/1998 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

22/02/1999 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

03/05/1999 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

29/11/1999 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

03/01/2000 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

13/03/2000 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

26/06/2000 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

13/11/2000 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

18/12/2000 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

24/09/2001 ERS 2 193 ɼʰʻˇʵʽˁʺ όDescending) 

ʃʾ˄ʰˁʰˌ рΦмΥ ɮˉʶʽˁˇ˄ʾˋʶʽˌ SAR ̄ ˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 

ʅˍʹ˄ ʶʽˁˈ˄ʰ рΦ2 ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ EolisaΣ ʹ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˉˇˎ 

ʶ˄ʵʽʰ˒ʷˊʶʽ ́  ˇˉˇʾʰ ˍʰˎˍʾʸʶˍʰʽ ˍʽˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˍʹˌ ̱ ˊˇ˔ʽʱˌ мфо ˉˇˎ ̄ ʰˊʰʴʴʷ˂ʻʹˁʰ˄Φ 
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ɳʽˁˈ˄ʰ рΦмΥ ɮˉʶʽˁˇ˄ʾˋʶʽˌ SAR ̄ ˇˎ ˉʰˊʰʴʴʷ˂ʻʹˁʰ˄ ʃʹʴʺΥ Eolisa 

ʆʷ˂ˇˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˍˊˇ˔ʽʰˁʱ ʵʶʵˇ˃ʷ˄ʰ PRC (Precise) ʴʽʰ ˍˇˎˌ ʵˇˊˎ˒ˈˊˇˎˌ ERS1 ˁ ʰʽ 

ERS2, ̱ ʰ ˇˉˇʾʰ ʰˉˇˁˍʺʻʹˁʰ˄ h ˉˈ ˍˇ˄ ɳˎˊ˖ˉʰʿˁˈ ʁˊʴʰ˄ʽˋ˃ˈ ɲʽʰˋˍʺ˃ʰˍˇˌΦ 

 

5.2. ɤʋɾʅʎʈʅʆʝ SARscape - ɞʌʀʊʀʍɾɻʎʚɻ 
ɮˊ˔ʽˁʱΣ ʴʽʰ ˉʰˊʰʴ˖ʴʺ ˔ʰˊˍ˗˄ ˁʰʽ ʱ˂˂ʶˌ ʴʶ˖˔˖ˊʽˁʷˌ ʵʽʰʵʽˁʰˋʾʶˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ 

ArcGIS ˁʰʽ ʴʽʰ ˍʹ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ SARscape v. 5.1Σ ˍˇ 

ˇˉˇʾˇ ʶʾ˄ʰʽ ʶˉʽˉˊˈˋʻʶˍˇ όmoduleύ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ ENVI.  

ʅˍˈ˔ˇˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʰˎˍʺˌ ʶʾ˄ʰʽ ʹ ʶ˅ʰʴ˖ʴʺ ʶ˄ˈˌ ˉˊˇʿˈ˄ˍˇˌ-˔ʱˊˍʹ ʶˍʺˋʽˇˎ ˊˎʻ˃ˇˏ 

ʶʵʰ˒ʽˁʺˌ ˃ʶˍʰˍˈˉʽˋʹˌ ʴʽʰ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʶˉʽ˂ʷ˔ˍʹˁʶ όмффн-нллмύ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˍ˖˄ 

ˎˉˇˋˎ˄ˈ˂˖˄ ˃ʽˁˊ˗˄ ʲʱˋʶ˖˄ όϠпΦнΦрύ. 

ʅˍʰ ˉʰˊʰˁʱˍ˖ ˁʶ˒ʱ˂ʰʽʰ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˍʰ ʲʺ˃ʰˍʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˍʹˌ ˃ʶʻˈʵˇˎ ˎˉˇˋˎ˄ˈ˂˖˄ 

˃ʽˁˊ˗˄ ʲʱˋʶ˖˄Σ ˈˉ˖ˌ ʰˎˍʱ ʶˁˍʶ˂ʷˋˍʹˁʰ˄ ˃ʶ ʲʱˋʹ ˍʰ ʲʺ˃ʰˍʰ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ SARscape.  

5.2.1. ɞʅʎɻɾʖɾʙ ʆɻʅ ɞʎʐʚɻʎʂ ɉImport & Focusing ) 

ɱʽʰ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˇʽ ʶʽˁˈ˄ʶˌ ˉˇˎ ʰˉˇˁˍʺʻʹˁʰ˄ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ SARscape ˉˊʷˉʶʽ 

ʰˊ˔ʽˁʱ ˄ʰ ʶʽˋʰ˔ʻˇˏ˄ ˁʰʽ ˄ʰ ʶˋˍʽʰˋˍˇˏ˄ ˁʰˍʱ˂˂ʹ˂ʰΦ ɴˍˋʽ ʶʽˋʱʴˇ˄ˍʰʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ level 0 

(RAW ʶʽˁˈ˄ʶˌ) ˁʰʽ ˍʰ ˍˊˇ˔ʽʰˁʱ ʵʶʵˇ˃ʷ˄ʰ PRC ˁʰʽ ˃ʶˍʰˍˊʷˉˇ˄ˍʰʽ ˇʽ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˋʶ ˃ˇˊ˒ʺ 

SLC (Single Look ComplexύΣ ˃ˇˊ˒ʺ ʵʽʰ˔ʶʽˊʾˋʽ˃ʹ ʴʽʰ ˍˇ ˂ˇʴʽˋ˃ʽˁˈΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʶˋˍʾʰˋʹˌ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˍ˖˄ ˉʰˊʰ˃ʷˍˊ˖˄ ˍʹˌ ʶʽˁˈ˄ʰˌ ʰˉˈ ˍʰ ˃ʶˍʱ-ʵʶʵˇ˃ʷ˄ʰΣ ˍʹ˄ 

ʶˁˍʾ˃ʹˋʹ ˍˇˎ ˒ʱˋ˃ʰˍˇˌΣ ˍʹ˄ ʰ˄ʾ˔˄ʶˎˋʹ ˁʰʽ ʵʽˈˊʻ˖ˋʹ ˍ˖˄ ʴˊʰ˃˃˗˄ ˉˇˎ ˂ʶʾˉˇˎ˄Σ ˍʹ˄ 

ʶˁˍʾ˃ʹˋʹ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ˍʹˌ Doppler ʰˋʱ˒ʶʽʰˌ ˁʰʽ ˍʹ˄ ˋˎ˃ˉʾʶˋʹ ˍˇˎ ʶˏˊˇˎˌ όrange) ˁʰʽ ˍˇˎ 

ʰʸʽ˃ˇˏʻʽˇˎ. 
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ɳʽˁˈ˄ʰ рΦ3Υ ɲʽʰʵʽˁʰˋʾʰ ʁ ʽˋʰʴ˖ʴʺˌ ˁʰʽ ʶˋˍʾʰˋʹˌ ʁ ʽˁˈ˄˖˄ 

 

5.2.2. ɩʀʍʅʆʋʌʙ ɉCropping ) 

ɱʽʰ ˄ʰ ˃ʶʽ˖ʻʶʾ ˇ ˔ˊˈ˄ˇˌ ˁʰʽ ˇ ˈʴˁˇˌ ˍʹˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˁˈʲˇ˄ˍʰʽ ˈ˂ʶˌ ˇʽ ʶʽˁˈ˄ʶˌ SLC ˁʰʽ ˍˇ 

ʌɾɳ ˁʰˍʱ ˃ʺˁˇˌ ʶ˄ˈˌ shapefile ˉˇˎ ʰˉʶʽˁˇ˄ʾʸʶʽ ˍʹ˄ ʰˁˍˇʴˊʰ˃˃ʺ ˍʹˌ ɳ˂˂ʱʵʰˌ όʶʽˁˈ˄ʰ 5.4). 

ʁʽ ʶʽˁˈ˄ʶˌ SAR ʴʾ˄ˇ˄ˍʰʽ Multilooked ˃ʶ h́ ʽʻ˃ˈ looks ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ʰʸʽ˃ˇˎʻʾˇˎ 

(Azimuth Looksύ ʾˋˇ ˃ʶ р ˁʰʽ ˁʰˍʱ ˍʹ˄ ˉ˂ʱʴʽʰ ʵʽʶˏʻˎ˄ˋʹ όRange Looksύ ʾˋˇ ˃ʶ 1 (5xм ʴʽʰ 

ERSύ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ SARscape ˁ ʰʽ ʷˉʶʽˍʰ ˁˈʲˇ˄ˍʰʽ ˋˍʰ ˈˊʽʰ ˍˇˎ shapefile ˃ ʶ ˍˇ ʶˊʴʰ˂ʶʾˇ 

Manual Selection ̱ ˇˎ ENVI όʶʽˁˈ˄ʰ рΦ5) 

 

ɳʽˁˈ˄ʰ рΦпΥ ɮˁˍˇʴˊʰ˃˃ʺ ɳ˂˂ʰʵʽˁˇˏ ʋ˗ˊˇˎ ʃʹʴʺΥ ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳΦ, 2014 
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ɳʽˁˈ˄ʰ рΦрΥ ɲʽʰʵʽˁʰˋʾʰ ˉʶˊʽˁˇˉʺˌ ʁ ʽˁˈ˄˖˄ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ˔ˊˇ˄ˇʲˈˊʰ ʰ˂˂ʱ ˃ʶʽ˗˄ʶˍʰʽ ˇ ˈʴˁˇˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʻ˗ˌ 

ˁʰʽ ˇ ˔ˊˈ˄ˇˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˋˍʰ ˉʰˊʰˁʱˍ˖ ʲʺ˃ʰˍʰΦ 

5.2.3. ɝʅʗɾʍɻʈʈɻ ɝʅʆʐʞʋʑ ɫʑʉɿʘʎʀʖʉ ɉConnection Graph ) 

ʅʶ ʰˎˍˈ ˍˇ ʲʺ˃ʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˇˊʾʸˇ˄ˍʰʽ ˍʰ ʸʶˎʴʱˊʽʰ ˍ˖˄ ʶʽˁˈ˄˖˄ ˉˇˎ ʻʰ ˋˎ˄ʵˎʰˋˍˇˏ˄ 

ʴʽʰ ˄ʰ ʶˁˍʶ˂ʶˋˍʶʾ ʹ ʵʽʰʵʽˁʰˋʾʰ SBASΦ ɮˎˍʱ ˍʰ ʸʶˏʴʹ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˖ˌ ˋˎ˄ʵʷˋʶʽˌ ˋʶ ʷ˄ʰ 

ʵʾˁˍˎˇ ˉˇˎ ˋˎ˄ʵʷʶʽ ˁʱʻʶ ʰˉʶʽˁˈ˄ʽˋʹ ˃ʶ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌΦ ʂˍʰ˄ ʵʾ˄ˇ˄ˍʰʽ ɿ ʰˉʶʽˁˇ˄ʾˋʶʽˌΣ ˇʽ 

˃ʷʴʽˋˍʶˌ ʻʶ˖ˊʹˍʽˁʱ ʵʽʰʻʷˋʽ˃ʶˌ ˋˎ˄ʵʷˋʶʽˌ ʶʾ˄ʰʽ όɿ ϝ όɿ-1)) / 2. 

ɴˍˋʽ ˇˊʾˋˍʹˁʰ˄ ˍʰ ˈˊʽʰ ˍʹˌ ˔ˊˇ˄ʽˁʺˌ ʵʽʰ˒ˇˊʱˌ ˍ˖˄ ʶʽˁˈ˄˖˄ ˋʶ ώлΣ9ллϐ ˃ʷˊʶˌ ˁʰʽ ˍʰ ˈˊʽʰ ˍʹˌ 

ʵʽʰ˒ˇˊʱˌ ˍʹˌ ʴˊʰ˃˃ʺˌ ʲʱˋʹˌ ˋʶ ώлΣ42ϐ ҈ ˉˇˋˇˋˍˈ ʶˉʾ ˍˇʽˌ ʶˁʰˍˈ ˍʹˌ ˁˊʾˋʽ˃ʹˌ ʴˊʰ˃˃ʺˌ 

ʲʱˋʹˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˒ʰˋ˃ʰˍʽˁʺ ʻʶ˖ˊʾʰΣ ʹ ˁˊʾˋʽ˃ʹ ʴˊʰ˃˃ʺ ʲʱˋʹˌ ʰ˂˂ʱʸʶʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ 

ʶˏˊˇˌ ʸ˗˄ʹˌ ˋˍʹ˄ ˉ˂ʱʴʽʰ ʵʽʶˏʻˎ˄ˋʹ ό˔˖ˊʽˁʺ ʰ˄ʱ˂ˎˋʹ ˋˍʹ˄ ˉ˂ʱʴʽʰ ʵʽʶˏʻˎ˄ˋʹύΣ ʴʽΩ ʰˎˍˈ ˁʰʽ 

ˋˍˇ ʲʺ˃ʰ ʰˎˍˈ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ SBAS ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉˈ˕ʹ ˍˇ ˉˇˋˇˋˍˈ ʶˉʾ ˍʹˌ ˁˊʾˋʽ˃ʹˌ 

ʴˊʰ˃˃ʺˌ ʲʱˋʹˌ ˍˇˎ ˁʱʻʶ ʸʶˏʴˇˎˌΦ 

ɲʶ˄ ˇˊʾˋˍʹˁʶ Super Master ʶʽˁˈ˄ʰΣ ʰ˒ˇˏ ʹ ʶˉʽ˂ˇʴʺ ʰˎˍʺˌ ʵʶ˄ ʶˉʹˊʶʱʸʶʽ ˁʰʻˈ˂ˇˎ ˍʰ ˍʶ˂ʽˁʱ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ ɮ˄ˍʾʻʶˍʰΣ ˃ʶ ˍˇ ˄ʰ ˇˊʽˋˍʶʾ ʰˉˈ ˍˇ˄ ˔ˊʺˋˍʹ ˎˉʱˊ˔ʶʽ ˍˇ ˊʾˋˁˇ ˍˇˎ ˄ʰ ʶˉʽ˂ʶʴʶʾ 

˃ʽʰ ʰˉʶʽˁˈ˄ʽˋʹ ˃ʶ ˂ʾʴʶˌ ˋˎ˄ʵʷˋʶʽˌΦ ʁˎˋʽʰˋˍʽˁʱΣ ʹ Super Master ʶʽˁˈ˄ʰ ʶʾ˄ʰʽ ʰˎˍʺ ˉˇˎ ʻʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ʶʽˁˈ˄ʰ ʰ˄ʰ˒ˇˊʱˌ ʴʽʰ ˄ʰ ʴʾ˄ʶʽ ʹ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺ όcoregistrationύ ˍ˖˄ 

ˎˉˇ˂ˇʾˉ˖˄ ˃ʶ ʲʱˋʹ ˍʹ ʴʶ˖˃ʶˍˊʾʰ ˍʹˌ Super Master. 
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ɳʽˁˈ˄ʰ 5.6Υ ɲʽʱʴˊʰ˃˃ʰ ˋˎ˄ʵʷˋʶ˖˄Υ ʋˊˈ˄ˇˎ-ʅ˔ʁˍʽˁʺˌ ʻʷˋʹˌ όʰˊʽˋˍʶˊʱύ ˁʰʽ ʋˊˈ˄ˇˎ-ɱˊʰ˃˃ʺˌ 

ʲʱˋʹˌ όʵʶ˅ʽʱύ 

ɾʶ ˉˊʱˋʽ˄ˇ ˔ˊ˗˃ʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˇʽ ʶˉʽ˂ʶʴ˃ʷ˄ʶˌ ʶʽˁˈ˄ʶˌΣ ˃ʶ ˁʾˍˊʽ˄ˇ ʹ Super Master ˁʰʽ ˃ʶ 

ˁˈˁˁʽ˄ˇ ʰˎˍʷˌ ˉˇˎ ʷ˔ˇˎ˄ ʰˉˇˊˊʽ˒ʻʶʾΦ ɳ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ʵˏˇ ʵʽʰʴˊʱ˃˃ʰˍʰΥ ʷ˄ʰ ʋˊˈ˄ˇˎ-

ʅ˔ʶˍʽˁʺˌ ʻʷˋʹˌ όʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ Super Masterύ ˁʰʽ ʷ˄ʰ ʋˊˈ˄ˇˎ-ɱˊʰ˃˃ʺˌ ʲʱˋʹˌΦ 

ʆˇ ʵʽʱʴˊʰ˃˃ʰ ʋˊˈ˄ˇˎ-ʅ˔ʶˍʽˁʺˌ ʻʷˋʹˌ ʲˇʹʻʱʶʽ ˋˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ʰ˄ ˍˇ ʵʾˁˍˎˇ ʶʾ˄ʰʽ 

ˇ˃ˇʽˇʴʶ˄ʷˌ ʺ ˈ˔ʽΦ ɼʱʻʶ ʶʽˁˈ˄ʰ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˋˎ˄ʵʶʵʶ˃ʷ˄ʹ ˃ʶ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ 

ˉʶˊʽˋˋˈˍʶˊʶˌ ʶʽˁˈ˄ʶˌ. 

ʆˇ ʵʾˁˍˎˇ ˋˎ˄ʵʷˋʶ˖˄ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʶ όʶʽˁˈ˄ʰ рΦсύ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ˇ˃ˇʽˇʴʶ˄ʷˌΣ ʰ˒ˇˏ  

ˎˉʱˊ˔ˇˎ˄ ʰˊˁʶˍʷˌ ˋˎ˄ʵʷˋʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶʽˁˈ˄˖˄Σ ˁʱˍʽ ˉˇˎ ˃ʶʽ˗˄ʶʽ ˍʰ ˋ˒ʱ˂˃ʰˍʰ ˋˍʹ˄ 

ʵʽʰʵʽˁʰˋʾʰ. ɳˉʾˋʹˌΣ ʵʶ˄ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˅ʶ˔˖ˊʽˋˍʱ ˃ˉ˂ˇˁ ˋˎˋ˔ʶˍʽˋ˃ʷ˄˖˄ ʶʽˁˈ˄˖˄ ˉˇˎ ˄ʰ 

ʶʾ˄ʰʽ ʰˉˇˁˇ˃˃ʷ˄ʶˌ ʰˉˈ ˍˇ ˎˉˈ˂ˇʽˉˇ ʵʾˁˍˎˇΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ʻʰ ˉˊˇˁʰ˂ˇˏˋʶ ˍʹ˄ ˃ʶʾ˖ˋʹ ˍ˖˄ 

ˋˎ˃ʲˇ˂ˇʴˊʰ˃˃ʱˍ˖˄ ˉˇˎ ʻʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰ˄Φ ʆˊʶʽˌ ʰˉˈ ˍʽˌ ʶʽˁˈ˄ʶˌ ˍʶ˂ʽˁʱ ʰ˒ʰʽˊˇˏ˄ˍʰʽ 

ʰˉˈ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˂ˈʴ˖ ˃ʶʴʱ˂˖˄ ʵʽʰ˒ˇˊ˗˄ ʴˊʰ˃˃ʺˌ ʲʱˋʹˌΦ 

 

5.2.4. ɪʋʙ ɫʑʈɼʋʇʋʈʀʐʍʅʆʡʉ ɞʍɾɻʎʅʡʉ ɉIntereferometric  Workflow ) 

ʅˍˇ ʲʺ˃ʰ ʰˎˍˈ ˉʰˊʱʴʶˍʰʽ ʷ˄ʰ ˉ˂ʺʻˇˌ ʰˉˈ ʶˁˍˎ˂ʽʴ˃ʷ˄ʰ ʵʽʰ˒ˇˊʽˁʱ ˋˎ˃ʲˇ˂ˇʴˊʰ˒ʺ˃ʰˍʰΣ ˍʰ 

ˇˉˇʾʰ ˇˊʾˋˍʹˁʰ˄ ˋˍˇ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ʲʺ˃ʰΦ ɳʵ˗ ˇˊʾʸˇ˄ˍʰʽ ˈ˂ʶˌ ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ ʴʽʰ ˄ʰ ʴʾ˄ˇˎ˄ 

ˇʽ ˁʰˍʱ˂˂ʹ˂ʶˌ ʵʽʶˊʴʰˋʾʶˌ όʶʽˁˈ˄ʰ рΦтύ. 

ɮˊ˔ʽˁʱΣ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ʴʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ Multi-looking ˋʶ ʵʽʶˏʻˎ˄ˋʹ 

ʰʸʽ˃̌ˏʻʽˇˎ ˁʰʽ ˋˍʹ˄ ˉ˂ʱʴʽʰ ʵʽʶˏʻˎ˄ˋʹΦ ɱʽʰ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˊʰʵʽˇ˃ʶˍˊʽˁʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˉˇˎ 

ˉʶˍˎ˔ʰʾ˄ʶˍʰʽ ˃ʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍˇˎ Multilooking ˎˉʱˊ˔ʶʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ʽʰ ˎˉˇʲʱʻ˃ʽˋʹ ˋʶ 

˔˖ˊʽˁʺ ʰ˄ʱ˂ˎˋʹΦ ʅʶ ʰˎˍʺ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍˇ SARscape ʵʹ˃ʽˇˎˊʴʶʾ ʰˊ˔ʶʾʰ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ˍʹ˄ 

ʷ˄ˍʰˋʹ όintensityύ ˍˇˎ ˁʱʻʶ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎΦ ɱʽʰ ˍʽˌ ʶʽˁˈ˄ʶˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ˄ 

ˉʰˊˇˏˋʰ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ʽˋ˔ˏʶʽ ɹ ʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍ˖˄ looks: 

Pixel Spacing Rg= 7.90489028 

Pixel Spacing Az= 3.99676727 

Incidence !ƴƎƭŜ Ғ ноo   

Ground Range Pixel Spacing = Pixel Spacing Rg / sin(Incidence Angle) = 20.231 
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ʁˉˈˍʶ ʴʽʰ ʷ˄ʰ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇ ̱ ˖˄ нл ˃ʷˍˊ˖˄Σ ʷ˄ʰ ˋ˖ˋˍˈ multilooking ̒ ʰ ʶʾ˄ʰʽΥ 

 

Multi-look range: 1 (̋ 2) 

Multi-look azimuth: Ground Range Pixel Spacing/ Pixel Spacing Az=5 (̋  10) 

ɳˉʽ˂ʷʴʶˍʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ н Range Looks ˁ ʰʽ мл Azimuth Looks. 

ɴˉʶʽˍʰ ʴʾ˄ʶˍʰʽ ʹ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺ (coregistration) ˈ˂˖˄ ˍ˖˄ ʶʽˁˈ˄˖˄ ˃ʶ ʲʱˋʹ ˍʹ ʴʶ˖˃ʶˍˊʾʰ 

ˍʹˌ Super MasterΦ ʅˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ʴʾ˄ʶˍʰʽ ʶʴʴˊʰ˒ʺ ˃ʽʰˌ ʶʽˁˈ˄ʰˌ ˉʱ˄˖ ˋˍʹ˄ ʶʽˁˈ˄ʰ 

ʰ˄ʰ˒ˇˊʱˌ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ ʻʷˋʹˌ ˁʱʻʶ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎ ˍʹˌ 

ʵʶˎˍʶˊʶˏˇˎˋʰˌ ʶʽˁˈ˄ʰˌ ʲʱˋʶʽ ˍʹˌ Super Master ˁʰʽ ˇ ʶˉʰ˄ʰːˉˇ˂ˇʴʽˋ˃ˈˌ ˍʹˌ ˒ʱˋʹˌ ˁʰʽ 

ˍˇˎ ˉ˂ʱˍˇˎˌ ˍˇˎ ˋʺ˃ʰˍˇˌ ʴʽʰ ˈ˂ʰ ˍʰ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰ ˋˍʽˌ ˄ʷʶˌ ʻʷˋʶʽˌ ˃ʶ ˉʰˊʶ˃ʲˇ˂ʺ (4.3.4). 

ʅˍˇ ˉˊ˗ˍˇ ˋˍʱʵʽˇΣ ʵʹ˂ʰʵʺ ˋˍʹ˄ ˔ˇ˄ˍˊʽˁʺ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺΣ ʹ ʶˍʶˊˇˋˎˋ˔ʷˍʽˋʹ ʴʾ˄ʶˍʰʽ ˃ʶ 

˃ʷʴʶʻˇˌ ˉʰˊʰʻˏˊˇˎ нрсϝрмн ˁʰʽ ˋˍʹ˄ ʰˁˊʽʲʺ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺ ʶʾ˄ʰʽ онϝон ˁʰˍʱ ˉ˂ʱʴʽʰ 

ʵʽʶˏʻˎ˄ˋʹ ˁʰʽ ˁʰˍʱ ʵʽʶˏʻˎ˄ˋʹ ʰʸʽ˃ˇˎʻʾˇˎΦ 

 

 

ɳʽˁˈ˄ʰ рΦтΥ ʄˇʺ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁ˗˄ ʶˊʴʰˋʽ˗˄ 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ˉʰˊʱʴˇ˄ˍʰʽ ˍʰ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˃ʶˍʰ˅ˏ ˈ˂˖˄ ˍ˖˄ ʶˉʽ˂ʶʴ˃ʷ˄˖˄ ʸʶˎʴʰˊʽ˗˄Φ 

ɾʶˍʱ ʰˉˈ ʰˎˍʺ˄ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʱʴʶˍʰʽ ˁʰʽ ˍˇ ʶˉʾˉʶʵˇ ˋˎˋ˔ʷˍʽˋʹˌ όcoherence) ˁʰʽ 

ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˁʰʽ ʷ˄ʰ ʶˉʽ˂ʶʴ˃ʷ˄ˇ ˒ʾ˂ˍˊˇ ˋˍˇ ˁʱʻʶ ʵʽʰ˒ˇˊʽˁˈ ˋˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰΦ ʁ 

ˎˉˇ˂ˇʴʽˋ˃ˈˌ ˍʹˌ ˋˎ˄ʱ˒ʶʽʰˌ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʵʶʾˁˍʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍʹˌ ˒ʱˋʹˌΦ ʆˇ ˒ʾ˂ ˍˊˇ 

ˁʰˍʰ˒ʷˊ˄ʶʽ ˄ʰ ˃ʶʽ˗ˋʶʽ ˍˇ ʻˈˊˎʲˇ ˂ˈʴ˖ ˍʹˌ ˃ʽˁˊʺˌ ˔ˊˇ˄ʽˁʺˌ ʺ ˔˖ˊʽˁʺˌ ˋˎˋ˔ʷˍʽˋʹˌ ˃ʶˍʰ˅ˏ 

ˍ˖˄ ʵˏˇ ʶʽˁˈ˄˖˄Φ ʆˇ ˒ʾ˂ˍˊˇ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʶ ʶʾ˄ʰʽ ˍˇ GoldsteinΣ ˍˇ ˇˉˇʾˇ ˉˊˇˍʱʻʹˁʶ ʰˉˈ 

ˍˇˎˌ Goldstein & Werner (1998) ˁ ʰʽ ˃ʶʴʽˋˍˇˉˇʽʶʾ ˍʹ˄ ʽˋ˔ˏ ˍˇˎ ˋʺ˃ʰˍˇˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ʰˎˍʺ 

ˍˇˎ ʻˇˊˏʲˇˎΦ ɴˍˋʽ ʲʶ˂ˍʽ˗˄ʶˍʰʽ ʹ ʶ˃˒ʱ˄ʽˋʹ ˍ˖˄ ˁˊˇˋˋ˗˄ ˋˎ˃ʲˇ˂ʺˌ ˁʰʽ ˋˎ˄ʾˋˍʰˍʰʽ ʴʽʰ 

ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʱ ʸʶˏʴʹ ˃ʶ ˔ʰ˃ʹ˂ʺ ˋˎ˄ʱ˒ʶʽʰΦ 

ɳˉʾˋʹˌΣ ˋˍˇ ˋˍʱʵʽˇ ʰˎˍˈ ʴʾ˄ʶˍʰʽ ˁʰʽ ʰ˒ʰʾˊʶˋʹ ˍˇˎ ˈˊˇˎ ˍʹˌ ʶˉʾˉʶʵʹˌ ʴʹˌ όʵʽʰʵʽˁʰˋʾʰ 

flattening)Σ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ ʵʽʰʻʷˋʽ˃ˇ ʌɾɳ ʰ˄ˍʾ ˃ʽʰˌ ʶ˂˂ʶʽ˕ˇʶʽʵˇˏˌ ʶˉʽ˒ʱ˄ʶʽʰˌΦ ɶ 

˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ʶ˄ˈˌ ʌɾɳ ˃ʶʴʱ˂ʹˌ ʰˁˊʾʲʶʽʰˌ ʶʾ˄ʰʽ ˋʰ˒˗ˌ ˁʰ˂ˏˍʶˊʹ ʰˉˈ ˍʹ˄ ˔ˊʺˋʹ ˃ʽʰˌ 

ʰˉ˂ʺˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ʰ˄ʰ˒ˇˊʱˌ ʴʽʰ ˍʹ˄ ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˍ˖˄ ˁˊˇˋˋ˗˄ ˋˎ˃ʲˇ˂ʺˌ ˁʰʽ ˍʹ˄ 

ʰˉ˂̌̄ ˇʾʹˋʹ ˍ˖˄ ʶˉˈ˃ʶ˄˖˄ ˋˍʰʵʾ˖˄ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ 
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ʆʷ˂ˇˌΣ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ʶʾ˄ʰʽ ˄ʰ ˇˊʽˋˍʶʾ ˇ ʰ˂ʴˈˊʽʻ˃ˇˌ ˃ʶ ˍˇ˄ ˇˉˇʾˇ ʻʰ ʴʾ˄ʶʽ ʹ ʶˁˍˏ˂ʽ˅ʹ ˍʹˌ 

ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʺˌ ˒ʱˋʹˌΦ ɮˉˈ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ ˉˊˇˍʶʾ˄ʶˍʰʽ ˇ ʰ˂ʴˈˊʽʻ˃ˇˌ Delaunay MCFΦ ɶ 

˃ʷʻˇʵˇˌ ʰˎˍʺ ˂ʶʽˍˇˎˊʴʶʾ ˁʰ˂ʱ ʴʽʰ ˍʹ ˋˏ˄ʵʶˋʹ ˍ˖˄ ˇ˃ʱʵ˖˄ ˎ˕ʹ˂ʺˌ ˋˎˋ˔ʷˍʽˋʹˌ ˃ʶ ʱ˂˂ʶˌ 

ˎˉˇˇ˃ʱʵʶˌ ˎ˕ʹ˂ʺˌ ˋˎˋ˔ʷˍʽˋʹˌΣ ˁʱˍʽ ˍˇ ˇˉˇʾˇ ˋˎ˄ʰ˄ˍʱˍʰʽ ˋˎ˔˄ʱ ˋʶ ˎʴˊʷˌ ˉʶˊʽˇ˔ʷˌ ʺ 

ˉʶˊʽˇ˔ʷˌ ˉˊʰˋʾ˄ˇˎΦ ʃʰˊΩ ˈ˂ h ʰˎˍʱ ˉˊˇˁʰ˂ʶʾ ˉˊˇʲ˂ʺ˃ʰˍʰ ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ˃ʶ ˎ˕ʹ˂ʺ 

ʶ˄ʰˉˇ˃ʷ˄ˇˎˋʰ ̱ ˇˉ̌ɹ ˊʰ˒ʾʰ ʺ ˃ʶ ˃ʶʴʱ˂ʹ ʶʵʰ˒ʽˁʺ ˉʰˊʰ˃ˈˊ˒˖ˋʹΦ 

ʆʶ˂ʽˁʱΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ  ̌ ʰ˂ʴˈˊʽʻ˃ˇˌ MCF (Minimum Cost Flow), ˂ˈʴ˖ ˍˇˎ ˈˍʽ  ̌

ʰ˂ʴˈˊʽʻ˃ˇˌ Delaunay MCF ʵʹ˃ʽˇˎˊʴˇˏˋʶ ʰˊˁʶˍʷˌ ʰˋˎ˄ʷ˔ʶʽʶˌ ˒ʱˋʹˌ όphase jumps) ˋˍʰ 

˅ʶˍˎ˂ʽʴ˃ʷ˄ʰ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ. ʁ ʁˉʽ˂ʶʴ˃ʷ˄ˇˌ ʰ˂ʴˈˊʽʻ˃ˇˌ ʶʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ˇˌ ʴʽʰ ˍʹ˄ 

ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ˒ʱˋʹˌ ˋʶ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˔ʰ˃ʹ˂ʺ ˋˎ˄ʱ˒ʶʽʰΦ ɳˉʽˉˊˈˋʻʶˍʰΣ ˇˊʾˋˍʹˁʶ ʹ ˍʽ˃ʺ 

0.мр ˖ˌ ˁʰˍ˗˒˂ʽ ʴʽʰ ˍʹ ˋˎ˄ʱ˒ʶʽʰΣ ʵʹ˂ʰʵʺ ˒ʱˋʶʽˌ ˃ʶ ˍʽ˃ʷˌ ˋˎˋ˔ʷˍʽˋʹˌ ˃ʽˁˊˈˍʶˊʶˌ ˍˇˎ лΦмр 

ʰˉˇˊˊʾˉˍˇ˄ˍʰʽ ˁ ʰʽ ʵʶ˄ ˎˉʶʽˋʷˊ˔ˇ˄ˍʰʽ ˋˍʽˌ ˉʰˊʰˁʱˍ˖ ʵʽʰʵʽˁʰˋʾʶˌ. 

ɳ˅ʾˋˇˎ ˋʹ˃ʰ˄ˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ʶʾ˄ʰʽ ˍ ̌Decomposition level (DCL). ʂˋˇ ʰˎ˅ʱ˄ʶˍʰʽ ˍˇ DCL, 

ʲˇʹʻʱʶʽ ˃ʰˁˊˇˋˁˇˉʽˁʱ ˋˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˋˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ ʰ˂˂ʱ 

˃ˉˇˊʶʾ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻˇˏ˄ ˍˇˉʽˁʷˌ ʰˋˎ˄ʷ˔ʶʽʶˌ ˋʶ ˋʹ˃ʶʾʰ ˉˇˎ ˇʽ ˁˊˇˋˋˇʾ ˋˎ˃ʲˇ˂ʺˌ 

˅ʶˍˎ˂ʾʴˇ˄ˍʰʽ ˉˇ˂ˏ ʴˊʺʴˇˊʰΦ ɱʽΩ ʰˎˍˈ ˉˊˇˍʶʾ˄ʶˍʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ DCL ʾˋˇ ˃ʶ м ʴʽʰ ˍʹ˄ 

ˉˊ˗ˍʹ ʰˉˇˁʰˍʱˋˍʰˋʹ ˒ʱˋʹˌ ˉˇˎ ʴʾ˄ʶˍʰʽ ˋʶ ʰˎˍˈ ˍˇ ˋˍʱʵʽˇ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌΦ 

 

ɾʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ ʲʺ˃ʰˍˇˌ ʰˎˍˇˏΣ ʴʾ˄ʶˍʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˈ˂˖˄ ˍ˖˄ ˒ʽ˂ˍˊʰˊʽˋ˃ʷ˄˖˄ 

ˁʰʽ ˈ˂˖˄ ˍ˖˄ ʶˁˍˎ˂ʽʴ˃ʷ˄˖ ˄ ˋˎ˃ʲˇ˂ˇʴˊʰ˃˃ʱˍ˖˄Φ ɾʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ Edit 

Connection Graph ʰ˒ʰʽˊˇˏ˄ˍʰʽ ˈ˂ˇʽ ˇʽ ˋˎ˄ʵˎʰˋ˃ˇʾ ʶʽˁˈ˄˖˄ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇˎ˄ 

ˉˊˇʲ˂ʹ˃ʰˍʽˁʱ unwrapped interferogramms όʶʽˁˈ˄ʰ рΦуύ. ɴˍˋʽ ʰ˒ʰʽˊʷʻʹˁʰ˄ 15 

ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰΣ ˍʰ ˇˉˇʾʰ ˉʰˊˇˎˋʾʰʸʰ˄Υ 

¶ ɳʾˍʶ ˔ʰ˃ʹ˂ʺ ˋˎˋ˔ʷˍʽˋʹ 

¶ ɳʾˍʶ ˃ʶʴʱ˂ʶˌ ʰˋˎ˄ʷ˔ʶʽʶˌ ˋˍʹ ˒ʱˋʹ όPhase jumps) 

 

  

ɳʽˁˈ˄ʰ 5.8: ʅˎ ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ̄ ˇˎ ʰ˒ʰʽˊʷʻʹˁʰ˄Φ ɮˋˎ˄ʷ˔ʶʽʰ ˒ʱˋʹˌΦ 
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5.2.5. Refinement & Reflattening  

ʅˍˇ ˋˍʱʵʽˇ ʰˎˍˈ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˁʰʽ ʰ˒ʰʽˊʶʾˍʰʽ ʹ ʶ˄ʰˉˇ˃ʷ˄ˇˎˋʰ ˒ ʱˋʹ ˂ˈʴ˖ ˍˇˉˇʴˊʰ˒ʾʰˌ ˁʰʽ 

ˇʽ ˊʱ˃ˉʶˌ ˂ˈʴ˖ ˍˊˇ˔ʽʰˁ˗˄ ˋ˒ʰ˂˃ʱˍ˖˄ (phase rampsύ ʰˉˈ ˍʰ unwrapped interferogramms 

όʶʽˁˈ˄ʰ рΦфύ. 

 

ɳʽˁˈ˄ʰ рΦ9: Refinement & Reflattening 

ɱʽʰ ˍˇ ˋˍʱʵʽˇ ʰˎˍˈ ˉˊʷˉʶʽ ˄ʰ ʶˉʽ˂ʶʴˇˏ˄ ʅʹ˃ʶʾʰ ɳˉʾʴʶʽˇˎ ɴ˂ʶʴ˔ˇˎ όGCPΩs- Ground Control 

Points) ˋʶ ʷ˄ʰ ʰ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁˈ ˅ʶˍˎ˂ʽʴ˃ʷ˄ˇ ˋˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰΣ ˗ˋˍʶ ˄ʰ ʶʾ˄ʰʽ ʷʴˁˎˊʰ ʴʽʰ 

ˈ˂ʰ ˍʰ ˎˉˈ˂ˇʽˉʰ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰΦ ʆʰ ˋʹ˃ʶʾʰ ʰˎˍʱ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ нл-30, 

ʵʽˈˍʽ ʶʾ˄ʰʽ ʵˏˋˁˇ˂ˇ ˄ʰ ʰ˄ʰˁˍʹʻˇˏ˄ ˈ˂ʰ ˍʰ ˋʹ˃ʶʾʰ ˍʷ˂ʶʽʰ ˋʶ ˈ˂ʰ ˍʰ ʸʶˏʴʹ ˂ˈʴ˖ 

ʵʽʰ˒ˇˊʶˍʽˁʺˌ ˋˎˋ˔ʷˍʽˋʹˌ όʶʽˁˈ˄ʰ рΦмлύΦ ʆʰ ʅʹ˃ʶʾʰ ɳ˂ʷʴ˔ˇˎ ˉˊʷˉʶʽ ˄ʰ ʽˁʰ˄ˇˉˇʽˇˏ˄ ˍʰ 

ˉʰˊʰˁʱˍ˖ ˁˊʽˍʺˊʽʰΥ 

¶ ɿʰ ˃ʹ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʶʴʱ˂ʶˌ ʰˋˎ˄ʷ˔ʶʽʶˌ ˒ʱˋʹˌΣ ʶˉʶʽʵʺ ʻʰ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˂ʱʻˇˌ ˁʰˍʱ 

ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍʹˌ ˒ ʱˋʹˌΦ 

¶ ɿʰ ˃ʹ˄ ˎˉʱˊ˔ˇˎ˄ ʶ˄ʰˉˇ˃ʶʾ˄ʰ˄ˍʶˌ ˁˊˇˋˋˇʾ ˋˎ˃ʲˇ˂ʺˌ ˂ˈʴ˖ ˍˇˉˇʴˊʰ˒ʾʰˌ 

¶ ɿʰ ˃ʹ˄ ʶʾ˄ʰʽ ˉʱ˄˖ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˉˇˎ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ʹ ˉʰˊʰ˃ˈˊ˒˖ˋʹ, ʶˉʶʽʵʺ ˇ 

ˊˎʻ˃ˈˌ ˃ʶˍʰˍˈˉʽˋʹˌ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ʶ˂ʷʴ˔ˇˎ ʻʶ˖ˊʶʾˍʰʽ ˃ʹʵʷ˄Φ 

 

ɳʽˁˈ˄ʰ рΦм0: ɳˉʽ˂ʶʴ˃ʷ˄ʰ ʅʹ˃ʶʾʰ ɳ˂ʷʴ˔ˇˎ 
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ɾʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ ʲʺ˃ʰˍˇˌ ʰˎˍˇˏΣ ʴʾ˄ʶˍʰʽ ʶˁ ˄ʷˇˎ ʰ˅ʽˇ˂ˈʴʹˋʹ ˈ˂˖˄ ˍ˖˄ 

unwrapped interferograms ˁʰʽ ʰ˒ʰʽˊˇˏ˄ˍʰʽ ˁʰʽ ˉʱ˂ʽ ˈˋʰ ˁˊʾ˄ˇ˄ˍʰʽ ʰˁʰˍʱ˂˂ʹ˂ʰ όʶʽˁˈ˄ʰ 

5.11)Σ ʵʹ˂ʰʵʺ ˈˋʰ ʵʶ˄ ʷ˔ʶʽ ʰ˒ʰʽˊʶʻʶʾ ʹ ʶ˄ʰˉˇ˃ʷ˄ˇˎˋʰ ˒ʱˋʹ ˂ˈʴ˖ ˍˇˉˇʴˊʰ˒ʾʰˌΦ ʅˍʹ˄ 

ˉʶˊʾˉˍ˖ˋʺ ˃ʰˌ ʰ˒ʰʽˊʷʻʹˁʰ˄ 12 y ʶˎʴʱˊʽʰ ˃ʷˋ˖ ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ Edit Connection Graph. 

 

ɳʽˁˈ˄ʰ рΦ11: ʅˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰ ̄ ˇˎ ʰ˒ʰʽˊʷʻʹˁʶ. Phase ramp 

5.2.6. ɩʍʡʐʂ ɚʉʐʅʎʐʍʋʒʙ ɉFirst Inversion ) 

ʅʶ ʰˎˍʺ ˍʹ ˒ʱˋʹ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˃ʽʰ ˉˊ˗ˍʹ ʰ˄ˍʽˋˍˊˇ˒ʺ Kernel ˁʰʽ ʷˍˋʽ 

ʰ˄ʰˁˍʱˍʰʽ ˃ʽʰ ˉˊ˗ˍʹ ʶˁˍʾ˃ʹˋʹ ˍˇˎ ˊˎʻ˃ˇˏ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˁʰʽ ˍʹˌ ʶ˄ʰˉˇ˃ʷ˄ˇˎˋʰˌ 

ˍˇˉˇʴˊʰ˒ʾʰˌΦ ɱʾ˄ʶˍʰʽ ʴʽʰ ʵʶˏˍʶˊʹ ˒ˇˊʱ ˃ʽʰ ʰˉˇˁʰˍʱˋˍʰˋʹ ˒ʱˋʹˌ ʴʽʰ ˍˇ ˁʱʻʶ ʸʶˏʴˇˌ ˃ʶ 

ˋˁˇˉˈ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ̱ ˖˄ ʶʽˋʰʴˈ˃ʶ˄˖˄ ˋˍˇʽ˔ʶʾ˖˄ ˋˍˇ ʶˉˈ˃ʶ˄ˇ ʲʺ˃ʰΦ  

 

ɳʽˁˈ˄ʰ рΦм2Υ ɳˉʶ˅ʶˊʴʰˋʾʰ ˉˊ˗ˍʹˌ ʰ˄ˍʽˋˍˊˇ˒ʺˌ 

ɳˉʽ˂ʷʴʶˍʰʽ ʷ˄ʰ ʴˊʰ˃˃ʽˁˈ ˃ˇ˄ˍʷ˂ˇΣ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ ˉʽˇ ˋˍʰʻʶˊˈ ˁʰʽ ʷ˔ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ 

ʵˇˎ˂ʶˏʶʽ ˎˉˈ ˇˉˇʽʶˋʵʺˉˇˍʶ ˋˎ˄ʻʺˁʶˌ όrobust), ˃ʽʰˌ ˁʰʽ ˍʰ ʱ˂˂ʰ ˃ˇ˄ˍʷ˂ʰ ʰˉʰʽˍˇˏ˄ 

ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˎ˕ʹ˂ʺˌ ˋˎˋ˔ʷˍʽˋʹˌ ʴʽʰ ˄ʰ ʶˁˍʶ˂ʶˋˍˇˏ˄ ˋ˖ˋˍʱΦ ʁ ʴʶ˄ʽˁˈˌ ˍˏˉˇˌ ʴʽʰ ˍ ̌

ʴˊʰ˃˃ʽˁˈ ˃ ˇ˄ˍʷ˂ˇ ʁ ʾ˄ʰʽ: 
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Phase = (Hres*K1) + (V*T1*4 /̄ɠ), ̍ ˉˇˎ 

Phase: ́  ˒ʱˋʹ ˍ˖˄ ʶʽˋʶˊ˔ˈ˃ʶ˄˖˄ ˋˎ˃ʲˇ˂ˇʴˊʰ˒ʹ˃ʱˍ˖˄  

Hres: ̱ ˇ ʶ˄ʰˉˇ˃ʷ˄ˇ˄ ˏ˕ˇˌ ˂ˈʴ˖ ˍˇˉˇʴˊʰ˒ʾʰˌ ˉˇˎ ˉˊˈˁʶʽˍʰʽ ˄ʰ ʶˁˍʽ˃ʹʻʶʾ 

ɼ1Υ ʹ ʰ˄ʰ˂ˇʴʽˁˈˍʹˍʰ ˃ʶˍʰ˅ˏ ˍʹˌ ʴˊʰ˃˃ʺˌ ʲʱˋʹˌ ˁʰʽ ˍʹˌ ˎˉˇ˂ʶʽ˃˃ʰˍʽˁʺˌ 

ˍˇˉˇʴˊʰ˒ʾʰ,̩ ʹ ˇˉˇʾʰ ˉˊˇˋʶʴʴʾʸʶˍʰʽ ˖ˌ ʴˊʰ˃˃ʽˁʺ ʶ˅ʱˊˍʹˋʹ ˁʰʽ ʶˁˍʽ˃ʱˍʰʽ pixel-by-ǇƛȄŜƭ ˃ʶ 

ʰˊʽʻ˃ʹˍʽˁˈ ˍˊˈˉˇΣ ˍˈˋˇ ʰˁˊʽʲʶʾˌ ˈˋˇ ˍˇ 59a ʶʾ˄ʰʽ ˉʽˇ ˁˇ˄ˍʱ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁʺ ˍˇˉˇʴˊʰ˒ʾʰ 

V: ̌  ˁʰˍʱ ˃ʷˋˇ ˈˊˇ ˊˎʻ˃ˈˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˉˇˎ ʻʰ ʶˁˍʽ˃ʹʻʶʾ 

ʆΥ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ 

˂Υ ˍˇ ˃ʺˁˇˌ ˁˏ˃ʰˍˇˌ ˍˇˎ ʵʷˁˍʹ. 

ɳˉʾˋʹˌΣ ˋʶ ʰˎˍˈ ˍˇ ˋˍʱʵʽˇ ʶˉʽ˂ʷʴʶˍʰʽ ˁʰʽ ˉʱ˂ʽ ˍˇ Decomposition Level (DCLύ ˁʰˍʱ ˍʹ 

ʵʽʱˊˁʶʽʰ ˍˇˎ ʵʶˏˍʶˊˇˎ ˅ʶˍˎ˂ʾʴ˃ʰˍˇˌ ˒ʱˋʹˌ όphase unwrappingύΦ ʆˇ ʵʶˏˍʶˊˇ unwrapping 

ʴʾ˄ʶˍʰʽ ˋˍʰ ζˍˎ˂ʽʴ˃ʷ˄ʰη ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ʰˉˈ ˍʰ ˇˉˇʾʰ ʷ˔ʶʽ ʰ˒ʰʽˊʶʻʶʾ ʹ ˉˊˇˋʷʴʴʽˋʹ ˍʹˌ 

ʶ˄ʰˉˇ˃ʷ˄ˇˎˋʰˌ ˍˇˉˇʴˊʰ˒ʾʰˌ ˁʰʽ ʹ ˉˊ˗ˍʹ ʶˁˍʾ˃ʹˋʹ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌΦ ɱʽΩ ʰˎˍˈ ˎˉʱˊ˔ˇˎ˄ 

˂ʽʴˈˍʶˊˇʽ ˁˊˇˋˋˇʾ ˋˎ˃ʲˇ˂ʺˌΣ ˇˉˈˍʶ ˍˇ DCL ˃ˉˇˊʶʾ ˄ʰ ʰˎ˅ʹʻʶʾ ˋʶ нΦ ɾʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍˇˎ 

ʵʶˏˍʶˊˇˎ unwrappingΣ ˉˊˇˋʻʷˍʶˍʰʽ ˁʰʽ ˉʱ˂ʽ ʹ ˉˊ˗ˍʹ ʶˁˍʾ˃ʹˋʹ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˁʰʽ ʰˎˍˈ ʻʰ 

ʰˉˇˍʶ˂ʷˋʶʽ ˍʰ ʶʽˋʶˊ˔ˈ˃ʶ˄ʰ ʵʶʵˇ˃ʷ˄ʰ ˋˍˇ ʶˉˈ˃ʶ˄ˇ ʲʺ˃ʰΦ ʅˍˇ ˋ˔ʺ˃ʰ рΦм ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˇ 

ʰ˂ʴˈˊʽʻ˃ˇˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˍˇˎ ʲʺ˃ʰˍˇˌ ʰˎˍˇˏΦ 

 

ʅ˔ʺ˃ʰ рΦмΥ ɲʽʰʵʽˁʰˋʾʰ ɻ ʶˏˍʶˊʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˒ʱˋʹˌ ʃʹʴʺΥ sarmap, 2013 
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ʆʷ˂ˇˌΣ ˃ʶˍʱ ˁʰʽ ʰˉˈ ʰˎˍˈ ˋˍʱʵʽˇ ʰ˒ʰʽˊˇˏ˄ˍʰʽ ˃ʶˊʽˁʱ ʱˋ˔ʹ˃ʰ ʺ ʱ˔ˊʹˋˍʰ 

ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˃ʶ ˍˇ ʶˊʴʰ˂ʶʾˇ Edit Connection GraphΣ ˍʰ ˇˉˇʾʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˄ʰ 

ʰ˂˂ˇʽ˗˄ˇˎ˄ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰΦ 

5.2.7. ɝʀʞʐʀʍʂ ɚʉʐʅʎʐʍʋʒʙ ɉSecond Inversion ) 

ʆˇ ʲʺ˃ʰ ʰˎˍˈ ʶ˒ʰˊ˃ˈʸʶʽ ˍʹ˄ Kernel ʰ˄ˍʽˋˍˊˇ˒ʺ ʴʽʰ ˄ʰ ʶ˅ʱʴʶʽ ˍʹ˄ ˔ˊˇ˄ˇˋʶʽˊʱ 

ˉʰˊʰ˃ˈˊ˒˖ˋʹˌΦ ɮ˒ˇˏ ʰ˒ʰʽˊʶʻʶʾ ʹ ˉˊ˗ˍʹ ˉˊˇˋʷʴʴʽˋʹ ˍʹˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌΣ ʴʾ˄ʶˍʰʽ ʷ˄ʰ 

˒ʽ˂ˍˊʱˊʽˋ˃ʰ ˂ˈʴ˖ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺˌ ʶˉʾʵˊʰˋʹˌ ˋˍˇ ˋʺ˃ʰΣ ˗ˋˍʶ ˄ʰ ʶ˅ʰ˔ʻˇˏ˄ ˍʰ ˍʶ˂ʽˁʱ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ ɶ ˍʰ˔ˏˍʹˍʰ ˍˇˎ ˋʺ˃ʰˍˇˌ ˈˉ˖ˌ ʶˉʾˋʹˌ ˁʰʽ ʹ ʵʽʰʵˊˇ˃ʺ ˉˇˎ ʵʽʰ˄ˏʶʽ ˍˇ ˋʺ˃ʰ 

ʶˉʹˊʶʱʸʶˍʰʽ ˂ˈʴ˖ ˍ˖˄ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˈˉ˖ˌ ˎʵˊʰˍ˃ˇʾΣ 

ˋˏ˄˄ʶ˒ʰΣ ʻʶˊ˃ˇˁˊʰˋʾʰΣ ˉʾʶˋʹ όIŀƴǎǎŜƴΣ мффуύΦ 

ʅˍˇ ˋˍʱʵʽˇ ʰˎˍˈ ʸʹˍʶʾˍʰʽ ˄ʰ ˇˊʽˋˍʶʾ ʷ˄ʰ ʰˊ˔ʶʾˇ ˃ʶ ʶˉʾʴʶʽʰ ˋʹ˃ʶʾʰ ʷ˂ʶʴ˔ˇˎΣ ˍʰ ˇˉˇʾʰ ʻʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ ʶˁ ˄ʷˇˎ flattening ˋˍʹ ˋˍˇʾʲʰ ˃ʶ ˍʰ unwrapped ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ 

ˁʰʽ ˏˋˍʶˊʰ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄ ˇʽ ˍʶ˂ʽˁʷˌ ˔ˊˇ˄ˇˋʶʽˊʷˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌΦ ɮ˄ ʷ˔ˇˎ˄ ʰ˒ʰʽˊʶʻʶʾ 

ˈ˂ʶˌ ˇʽ ˊʱ˃ˉʶˌ ˒ʱˋʹˌΣ ˍˈˍʶ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˃ˈ˄ˇ ʷ˄ʰ ˋʹ˃ʶʾˇ ʶ˂ʷʴ˔ˇˎ ˗ˋˍʶ ˄ʰ 

ʰ˒ʰʽˊʶʻʶʾ ʹ ʶ˄ʰˉˇ˃ʷ˄ˇˎˋʰ ˒ʱˋʹΦ ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˈ˂ʰ ˍʰ ˍʶ˂ʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʶʾ˄ʰʽ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ʰˎˍʱ ˍʰ ˋʹ˃ʶʾʰ ʶ˂ʷʴ˔ˇˎΦ ɳˉʽ˂ʷ˔ʻʹˁʰ˄ ˃ʶˊʽˁʱ ˋʹ˃ʶʾʰ ʶ˂ʷʴ˔ˇˎ ˋˍʹ˄ 

ˉʶˊʽˇ˔ʺ ˍ˖˄ ʋʰ˄ʾ˖˄ όʶʽˁˈ˄ʰ рΦмо). 

 

ɳʽˁˈ˄ʰ р.13Υ ʅʹ˃ʶʾʰ h ˄ʰ˒ˇˊʱˌ ˋˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄ - SARscape 

ɳˉʾˋʹˌΣ ʹ ʶˁˍʾ˃ʹˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˂ʰ˃ʲʱ˄ʶʽ ˎˉˈ˕ʹ ˁʰʽ ʷ˄ʰ ˁʰˍ˗˒˂ʽ ˋˎ˄ʱ˒ʶʽʰˌΦ ʆʰ 

ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰ ˉˇˎ ʷ˔ˇˎ˄ ˋˎ˄ʱ˒ʶʽʰ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ʰˎˍˈ ˍˇ ˁʰˍ˗˒˂ʽ ʻʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˋˍʹ˄ ʰ˄ˍʽˋˍˊˇ˒ʺΦ 

ʂˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˉʰˊʰˉʱ˄˖Σ ˋˍˇ ˋˍʱʵʽˇ ʰˎˍˈ ˍʹ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʴʾ˄ʶˍʰʽ ʷ˄ʰ ʰˍ˃ˇˋ˒ʰʽˊʽˁˈ 

˒ʽ˂ˍˊʱˊʽˋ˃ʰΣ ˗ˋˍʶ ˄ʰ ʶ˅ˇ˃ʰ˂ˎ˄ʻˇˏ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ ˃ʶˊʽˁʷˌ ˒ˎˋʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍʹˌ 

ʰˍ˃ˈˋ˒ʰʽˊʰˌΦ ɮˎˍˈ ˍˇ ˒ʽ˂ˍˊʱˊʽˋ˃ʰ ʴʾ˄ʶˍʰʽ ˃ʶ ˍˇ ˋˎ˄ʵˎʰˋ˃ˈ ʶ˄ˈˌ ʲʰʻˎˉʶˊʰˍˇˏ ˒ʾ˂ˍˊˇˎ 

(low pass filter) ˃ʶ ʷ˄ʰ ˒ʾ˂ˍˊˇ ˎ˕ʹ˂ˇˏ ˔ˊˇ˄ʽˁˇˏ ˉʶˊʱˋ˃ʰˍˇˌ όhigh pass size). ʇˉʱˊ˔ʶʽ ˃ʽʰ 

ˎˉˈʻʶˋʹ ˈˍʽ ʹ ʰˍ˃ˈˋ˒ʰʽˊʰ ʷ˔ʶʽ ˃ʶʴʱ˂ʹ ˔ˊˇ˄ʽˁʺ ˋˎˋ˔ʷˍʽˋʹ όмΣн ˔ʽ˂ʽˈ˃ʶˍˊʰ ˖ˌ ˉˊˇʶˉʽ˂ˇʴʺ 
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ʰˉˈ ˍˇ ˂ˇʴʽˋ˃ʽˁˈύ ˁʰʽ ˃ʽˁˊʺ ˔ˊˇ˄ʽˁʺ ˋˎˋ˔ʷˍʽˋʹ όм ʷˍˇˌ ˖ˌ ˉˊˇʶˉʽ˂ˇʴʺύΦ ɱʽʰ ˄ʰ ʴʾ˄ʶʽ 

˃ʶʴʰ˂ˏˍʶˊˇ ˒ʽ˂ˍˊʱˊʽˋ˃ʰ ˉˊʷˉʶʽ ˄ʰ ˃ʶʽ˖ʻˇˏ˄ ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ ʰˎˍˇʾΣ ʰ˂˂ʱ ʷˍˋʽ 

ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˇ ˁʾ˄ʵˎ˄ˇˌ ˒ʽ˂ˍˊʰˊʾˋ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ˉˊʰʴ˃ʰˍʽˁʺˌ ʶʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ 

ˇˉˈˍʶ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇʽ ˉˊˇʶˉʽ˂ˇʴʷˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ. 

 

ɳʽˁˈ˄ʰ рΦм4Υ ɳˉʶ˅ʶˊʴʰˋʾʰ ʵʶˏˍʶˊʹˌ ʰ˄ˍʽˋˍˊˇ˒ʺˌ 

ɴˍˋʽΣ ˃ʶ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ʰˎˍˇˏ ˍˇˎ ʲʺ˃ʰˍˇˌ ʶ˅ʱʴˇ˄ˍʰʽ ˇʽ ˍʰ˔ˏˍʹˍʶˌ ˍˇˎ ˁʱʻʶ ˋʹ˃ʶʾˇˎ ˖ˌ 

ʷ˄ʰ ˉˇ˂ˎ˗˄ˎ˃ˇ ˉˇˎ ˍʰʽˊʽʱʸʶʽ ˋˍʽˌ ˔ˊˇ˄ˇˋʶʽˊʷˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˍˇˎ ˁʱʻʶ ˋʹ˃ʶʾˇˎ. ɾʶ 

ʵʽʱ˒ˇˊʰ ʶˊʴʰ˂ʶʾʰ ˍˇˎ SARscape ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰ˂ˎʻʶʾ ʹ ˔ˊˇ˄ˇˋʶʽˊʱ ʴʽʰ ˁʱʻʶ ˋʹ˃ʶʾˇ 

˅ʶ̝̟ ˊʽˋˍʱ όʶʽˁˈ˄ʰ рΦм5) 

 

ɳʽˁˈ˄ʰ рΦм5Υ ɲʽʱʴˊʰ˃˃ʰ ʵʽʰ˔ˊˇ˄ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ɹ ʽʰ ʷ˄ʰ ˋʹ˃ʶʾˇ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ-

SARscape 

ʁ ˋˁˇˉˈˌ ˍˇˎ ˒ʽ˂ˍˊʰˊʾˋ˃ʰˍˇˌ ˂ˈʴ˖ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺˌ ʶˉʾʵˊʰˋʹˌ ʶʾ˄ʰʽ ˗ˋˍʶ ˄ʰ ʶ˅ˇ˃ʰ˂ˎ˄ʻʶʾ 

ʹ ̝́ ˇ˄ʽˁʺ ˎˉˇʴˊʰ˒ʺ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˂ˈʴ˖ ˁʱˉˇʽ˖˄ ʽʵʽˇˍʺˍ˖˄ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌΦ 

5.2.8. ɜʀʖʆʖɿʅʆʋʌʋʚʂʎʂ ɉ'ÅÏÃÏÄÉÎÇɊ 

ʅʶ ʰˎˍˈ ˍˇ ˋˍʱʵʽˇ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌΣ ˍˇ ʲʺ˃ʰ ʰˎˍˈ ʴʶ˖ˁ˖ʵʽˁˇˉˇʽʶʾ ˈ˂ʰ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʰˉˈ ˍʹ˄ ʴʶ˖˃ʶˍˊʾʰ slant-range ˉˇˎ ˉʰˊʱ˔ʻʹˁʰ˄ ˋˍʹ˄ ʃˊ˗ˍʹ ˁʰʽ ˋˍʹ ɲʶˏˍʶˊʹ ɮ˄ˍʽˋˍˊˇ˒ʺ 

ˋˍˇ ˔ʰˊˍˇʴˊʰ˒ʽˁˈ ˋˏˋˍʹ˃ʰ ˍˇˎ ʌʹ˒ʽʰˁˇˏ ɾˇ˄ˍʷ˂ˇ ˎɳʵʱ˒ˇˎˌ ˉˇˎ ʰˉˇˁˍʺʻʹˁʶ ʰˉˈ ˍʹ˄ 

ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳΦΦ  
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ɳʽˁˈ˄ʰ рΦм6Υ ɳˉʶ˅ʶˊʴʰˋʾʰ ʴʶ˖ˁ˖ʵʽˁˇˉˇʾʹˋʹˌ 

 

ʁʽ ʴʶ˖ˁ˖ʵʽˁˇˉˇʽʹ˃ʷ˄ʶˌ ˍʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍʹ˄ 

ʶʽˁˈ˄ʰ рΦм7 ˁʰʽ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˉʶˊʰʽˍʷˊ˖ ˋˍˇ ˁʶ˒ʱ˂ʰʽˇ рΦоΦ ʅˍʹ˄ ʶʽˁˈ˄ʰ рΦмт ˃ʶ ˃ˉ˂ʶ ˔ˊ˗˃ʰ 

ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˇʽ ˁʰʻʽʸʺˋʶʽˌ ˁʰʽ ˃ʶ ˁˈˁˁʽ˄ˇ ˇʽ ʰ˄ˎ˕˗ˋʶʽˌΦ 

 

 

ɳʽˁˈ˄ʰ рΦм7Υ ɱʶ˖ˁ˖ʵʽˁˇˉˇʽʹ˃ʷ˄ʶˌ ˍʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ 
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5.2.9. ɥʀʐɻʐʍʋʌʙ Raster ɚʍʔʀʚʖʉ ʎʀ ɝʅɻʉʑʎʈɻʐʅʆʗ ɉRaster to Shape 

Conversion ) 

ʅˍˇ ʲʺ˃ʰ ʰˎˍˈ ˃ʶˍʰˍˊʷˉˇ˄ˍʰʽ ˍʰ ʴʶ˖ˁ˖ʵʽˁˇˉˇʽʹ˃ʷ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶʻˈʵˇˎ SBAS ˋʶ 

ʵʽʰ˄ˎˋ˃ʰˍʽˁʱ ʰˊ˔ʶʾʰ ˃ˇˊ˒ʺˌ shapefile ˁ ʰʽ kmlΣ ˗ˋˍʶ ˄ʰ ʶʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ʰ ˄ʰ ʶˉʶ˅ʶˊʴʰˋˍˇˏ˄ 

ˋʶ ʱ˂˂ʰ ˂ˇʴʽˋ˃ʽˁʱ όArcGIS ˁ ʰʽ Google Earth h ˄ˍʾˋˍˇʽ˔ʰύΦ 

 

ɳʽˁˈ˄ʰ 5.18: ɳˉʶ˅ʶˊʴʰˋʾʰ Raster to shape conversion 

ɶ ˃ʶˍʰˍˊˇˉʺ ʰˎˍʺ ʴʾ˄ʶˍʰʽ ʴʽʰ ˍʰ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰ ˉˇˎ ˉ˂ʹˊˇˏ˄ ˍˇˎˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˍʹˌ 

ʰˁˊʾʲʶʽʰˌ ʴʶ˖ˁ˖ʵʽˁˇˉˇʾʹˋʹˌ ˁʰʽ ˍʹˌ ˔ˊˇ˄ʽˁʺˌ ˋˎ˄ʱ˒ʶʽʰˌΦ ʆˇ shapefile ˉˇˎ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ 

ʶʽˋʱʴʶˍʰʽ ˋˍˇ ArcGIS ɹ ʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˔ʱˊˍʹΦ 

 

5.3. ɚʌʋʐʀʇʘʎʈɻʐɻ SARscape 
ʅˍˇ ˁʶ˒ʱ˂ʰʽˇ ʰˎˍˈ ʴʾ˄ʶˍʰʽ ʹ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˈˉ˖ˌ ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ˍʹ 

ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˉʰˊʰˉʱ˄˖ όϠ5.2)Φ ʃʰˊʰˍʾʻʶˍʰʽ ˇ ˔ʱˊˍʹˌ ʶʵʰ˒ʽˁʺˌ 

ˉʰˊʰ˃ˇˊ˒˗ˋʶʽˌ (deformation map) ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˍʹ˄ ˉʶˊʾˇʵˇ мффн-

2001 όʶʽˁˈ˄ʰ рΦмфύΦ ʂˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˉʰˊʰˉʱ˄˖Σ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ʷʴʽ˄ʶ ˃ʶ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ 

SARscape h ˂˂ʱ ˇʽ ˔ʱˊˍʶˌ ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ˃ʷˋʰ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ ArcGIS.  

ɶ ʰ˄ʱ˂ˎˋʹ ʷʴʽ˄ʶ ˋʶ ʶˎˊʶʾʰ ˁ˂ʾ˃ʰˁʰΣ ʵʹ˂ʰʵʺ ʴʽʰ ˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍʹˌ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌΣ 

ʰ˂˂ʱ ˍˇ˄ʾʸˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖ όϠсΦ1) ˇʽ ˉʰˊʰ˃ˇˊ˒˗ˋʶʽˌ ˋʶ ˃ʶˊʽˁʱ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋʹ˃ʶʾʰ ˍʹˌ 

ˉʶˊʽˇ˔ʺˌ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʶ˄ʵʽʰ˒ʷˊˇ˄Σ ˋʶ ˍˇˉʽˁʺ ˁ˂ʾ˃ʰˁʰΦ 

ʁʽ ˈˊˇʽ ʰ˄ˏ˕˖ˋʹ ˁʰʽ ˁʰʻʾʸʹˋʹ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʹ˄ ˉʰˊʰ˃ˈˊ˒˖ˋʹ ˁʰˍʱ ˍʹ˄ ʵʽʶˏʻˎ˄ˋʹ 

ʵˇˊˎ˒ˈˊˇˎ-ˋˍˈ˔ˇˎ όLine of Sight-LOS), ́  ˇˉˇʾʰ ʷ˔ʶʽ ˃ʽʰ ˁ˂ʾˋʹ ноˇ ̟ ˌ ̄́ ˇˌ ˍʹ˄ ˁʱʻʶˍˇΦ 
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ɳʽˁˈ˄ʰ 5.19: ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ɲΦ ɼˊʺˍʹˌ - SARscape 

ɱʶ˄ʽˁʱΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʽʰ ʰ˄ˏ˕˖ˋʹ ˋˍʰ ˄ˈˍʽʰ ˉʰˊʱ˂ʽʰ ˍˇˎ ˄ʹˋʽˇˏ ˍʹˌ ɼˊʺˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ 

˃ʶˊʽˁʷˌ ʱ˂˂ʶˌ ʰˋˎ˄ʷ˔ʶʽʶˌ ˉˇˎ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋʶ ˏˉʰˊ˅ʹ ˊʹʴ˃ʱˍ˖˄ ˁʰʽ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˋˍˇ 

ˁʶ˒ʱ˂ʰʽˇ сΦмΦ 

 

5.4. ɤʋɾʅʎʈʅʆʝ 3ÔÁ-PS ɀ ɞʌʀʊʀʍɾɻʎʚɻ 
ʃʷˊʰ ʰˉˈ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ SARscapeΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʴʽʰ ʶˉʶ˅ʶˊʴʰˋʾʰ ˁʰʽ ˍˇ ʶ˂ʶˏʻʶˊˇ 

˂ˇʴʽˋ˃ʽˁˈ StaMPS [Hooper et al.,2006]Σ ˍˇˎ ˇˉˇʾˇˎ ˍʰ ʲʺ˃ʰˍʰ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˋˍʽˌ ʶˉˈ˃ʶ˄ʶˌ 

ˉʰˊʰʴˊʱ˒ˇˎˌ. ʃʰˊʰʻʷˍˇ˄ˍʰʽ ʶˉʾˋʹˌ ˇʽ ʶ˄ˍˇ˂ʷˌ ʴʽʰ ˁʱʻʶ ˋˍʱʵʽˇ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˃ʶ ˉ˂ʱʴʽʰ 

ʴˊʰ˒ʺ (italics). ʅˍˇ ˁʶ˒ʱ˂ʰʽˇ ʰˎˍˈ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ˃ʶ ˍˇ 

˂ˇʴʽˋ˃ʽˁˈ StaMPS, ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˔ʰˊˍ˗˄ ʶʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ʶˍ˗˄ мффн ˁʰʽ нллмΦ 
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ʅ˔ʺ˃ʰ рΦнΥ ɲʽʱʴˊʰ˃˃ʰ ʲʹ˃ʱˍ˖˄ StaMPS 

ɮˊ˔ʽˁʱΣ ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ˍʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˃ʶ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˍ˖˄ ˋˍʰʻʶˊ˗˄ 

ˋˁʶʵʰˋˍ˗˄ όˋ˔ʺ˃ʰ рΦнύΦ ɴˉʶʽˍʰ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ʹ ˃ʷʻˇʵˇˌ ˃ʽˁˊ˗˄ ˎˉˇˋˎ˄ˈ˂˖˄ ʲʱˋʶ˖˄ 

(sbasύΦ ʆʷ˂ˇˌΣ ʴʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˃ʽʰ ˉˊˇˋʷʴʴʽˋʹ 

ˋˎ˄ʵˎʰˋ˃ˇˏ ˍ˖˄ ˃ʶʻˈʵ˖˄ PS ˁʰʽ SBAS όˋ˔ʺ˃ʰ рΦ3ύΣ ˔˖ˊʾˌ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ 

ˎˉˇʻʷˋʶʽˌ ˈˍʽ ʹ ˉʰˊʰ˃ˈˊ˒˖ˋʹ ʰˁˇ˂ˇˎʻʶʾ ˁʱˉˇʽˇ ˃ˇ˄ˍʷ˂ˇ όʴˊʰ˃˃ʽˁˈ ˁ˂ˉύΦ 

 

ʅ˔ʺ˃ʰ рΦ3Υ ɲʽʱʴˊʰ˃˃ʰ ̀ ˎ˄ʵˎʰˋˍʽˁʺˌ ˃ʶʻˈʵˇˎ 

 

5.4.1. ɩʍʋʀʐʋʅʈɻʎʚɻ ɝʀɿʋʈʘʉʖʉ ɉ$ÁÔÁ ÐÒÅÐÁÒÁÔÉÏÎɊ 

ɮˊ˔ʽˁʱΣ ˍʰ ʰ˄ʶˉʶ˅ʷˊʴʰˋˍʰ όrawύ ʵʶʵˇ˃ʷ˄ʰ ˉˊʷˉʶʽ ˄ʰ ʶˋˍʽʰˋˍˇˏ˄ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ 

˂ˇʴʽˋ˃ʽˁˇˏ ROI_PAC ˁ ʰʽ ʷˍˋʽ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˇʽ ʶʽˁˈ˄ʶˌ SLC (single Look Complex): 

link_raw data_path processing path 
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 ɴˉʶʽˍʰ ʰˉˇ˒ʰˋʾʸʶˍʰʽ ˉˇʽʰ ʶʽˁˈ˄ʰ ʻʰ ʰˉˇˍʶ˂ʷˋʶʽ ˍʹ˄ ˉˊ˖ˍʶˏˇˎˋʰ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ʻʰ 

ˋˎ˄ʵˎʰˋˍˇˏ˄ ˈ˂ʶˌ ˇʽ ˎˉˈ˂ˇʽˉʶˌΦ ɳˉʽ˂ʷʴʶˍʰʽ ˃ʽʰ ʶʽˁˈ˄ʰΣ ʹ ˇˉˇʾʰ ʻʰ ʷ˔ʶʽ ˁʰˍʱ ˃ʷˋˇ ˈˊˇ 

˃ʽˁˊʷˌ ˔˖ˊʽˁʷˌ ˁʰʽ ˔ˊˇ˄ʽˁʷˌ ʰˉˇˋˍʱˋʶʽˌ ʰˉˈ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ, ˎ˕ʹ˂ʺ ˋˎˋ˔ʷˍʽˋʹ ˁʰʽ ˔ʰ˃ʹ˂ʷˌ 

ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʶˌ ʵʽʰˍʰˊʱ˅ʶʽˌ ˂ˈʴ˖ ʰˍ˃ˈˋ˒ʰʽˊʰˌΦ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈ ʶˉʽ˂ʷ˔ʻʹˁʶ ʹ ʶʽˁˈ˄ʰ 

19951225. ʅˍˇ˄ ˉʾ˄ʰˁʰ ɮн ˍˇˎ ˉʰˊʰˊˍʺ˃ʰˍˇˌ ˒ʰʾ˄ˇ˄ˍʰʽ ˍʰ ʵʽʰ˄ˏˋ˃ʰˍʰ ʲʱˋʹˌ ˃ʶˍʰ˅ˏ ˈ˂˖˄ 

ˍ˖˄ ʶʽˁˈ˄˖˄ ˁʰʽ ˍ˖˄ ʵˏˇ ʶˉʽˁˊʰˍʷˋˍʶˊ˖˄ master. ʃʰˊˈ˂ˇ ˉˇˎ ʹ ʶʽˁˈ˄ʰ мффрмннр ʷ˔ʶʽ 

˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˋˇ ˈˊˇ ˔˖ˊʽˁʺˌ ʰˉˈˋˍʰˋʹˌ ˃ʶ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌΣ ʷ˔ʶʽ ˃ʽˁˊˈˍʶˊʹ ʵʽʰˁˏ˃ʰ˄ˋʹ 

ˍʽ˃˗˄ ʴʽΩ ʰˎˍˈ ˁʰʽ ʶˉʽ˂ʷʴʶˍʰʽΦ 

cd 19951225 (master_date) 

step_slc_ers 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʲʰˋʽˁˈ ˋˍʱʵʽˇ ˍʹˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʰˉˇˍʶ˂ʶʾ ˍˇ ˁˈ˕ʽ˃ˇ ˍ˖˄ ʶʽˁˈ˄˖˄Φ ʁˊʾʸˇ˄ˍʰʽ 

ˋˍˇ˄ ˁ˗ʵʽˁʰ ʹ ˉˊ˗ˍʹ ˁʰʽ ʹ ˍʶ˂ʶˎˍʰʾʰ ʴˊʰ˃˃ʺ ˁʰʽ ˋˍʺ˂ʹ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˋˍʹ˄ 

ˉʶˊʽˇ˔ʺ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˁʰʽ ˍʶ˂ʽˁʱ ʲ˂ʷˉˇˎ˃ʶ ʰ˄ ʹ ˁˇ˃˃ʷ˄ʹ ʶʽˁˈ˄ʰ ʰ˄ˍʰˉˇˁˊʾ˄ʶˍʰʽ ˋˍʹ˄ 

ʶˉʽʻˎ˃ʹˍʺ ˗ˋˍʶ ˄ʰ ˋˎ˄ʶ˔ʽˋˍʶʾ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰΦ 

cp $MY_SCR/master_crop.in 

step_master_setup 

cd .. 

make_slcs_ers 

ɮ˒ˇˏ ʶˋˍʽʰˋˍˇˏ˄Σ ˁˇˉˇˏ˄ ˁʰʽ ʵʽʰʲʰˋˍˇˏ˄ ˇʽ ʶʽˁˈ˄ʶˌ ʶʾ˄ʰʽ ʵˎ˄ʰˍˈ ˄ʰ ʴʾ˄ʶʽ ˃ʽʰ 

ˎˉʶˊʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ (oversampling) ˋˍˇ ˋʶˍ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ Doris (Kampes, 

2003)Σ ˍˇ ˇˉˇʾˇ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˎˁ˄ˈˍʹˍʰˌ ˍ˖˄ ˋˁʶʵʰˋˍ˗˄Σ ʱˊʰ ˁʰʽ ˍ˖˄ 

ˋˎˋ˔ʶˍʽˋ˃ʷ˄˖˄ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾ˖˄ ˁˎˊʾ˖ˌ ˋʶ ʰʴˊˇˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌ. ɶ ˎˉʶˊʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ 

(oversampling) ʰˎˍ̋ ʴʾ˄ʶˍʰʽ ˃ʶ ˉʰˊʱʴˇ˄ˍʰ н ˋˍʹ˄ ˉ˂ʱʴʽʰ ʵʽʶˏʻˎ˄ˋʹ ˁʰʽ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ 

ʰʸʽ˃ˇˏʻʽˇˎ. 

cd 19951225 

step_master_ovs 

cd .. 

make_ovs 

5.4.2. ɩɻʍɻɾʖɾʙ ɫʑʈɼʋʇʋɾʍɻʈʈʗʐʖʉ ɉ)ÎÔÅÒÆÅÒÏÇÒÁÍÍÓ Generation)  

ɶ ˉʰˊʰʴ˖ʴʺ ˍ˖˄ ˋˎ˃ʲˇ˂ˇʴˊʰ˃˃ʱˍ˖˄ ʷʴʽ˄ʶ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ DORIS (Delft 

Object oriented Radar Interferometric Softwareύ ˁʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ʶʾ˄ʰʽ 

ʰˎˍʺ ˉˇˎ ˉˊˇˍʶʾ˄ʶˍʰʽ ˋˍˇ ʶʴ˔ʶʽˊʾʵʽˇ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ StaMPS [Hooper, 2013]. 

ɮˊ˔ʽˁʱΣ ʴʾ˄ʶˍʰʽ ʹ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺ ˈ˂˖˄ ˍ˖˄ ʶʽˁˈ˄˖˄Φ ɮˎˍˈ ʴʾ˄ʶˍʰʽ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˊˇ˔ʽ˗˄ ˍ˖˄ 

master ˁʰʽ slave ʶʽˁˈ˄˖˄Φ ɶ master ʶʾ˄ʰʽ ʹ ʶʽˁˈ˄ʰ ʰ˄ʰ˒ˇˊʱˌ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ʻʰ ˋˎ˄ʵˎʰˋˍˇˏ˄ 

ˈ˂ʶˌ ˇʽ slave. ɮˊ˔ʽˁʱΣ ʴʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ ˃ʶˍʰˍˈˉʽˋʹ ˍ˖˄ slave ʶʽˁˈ˄˖˄ ˋʶ ˋ˔ʷˋʹ ˃ʶ 

ˍʹ˄ master ˎˉˇ˂ˇʴʾʸʶˍʰʽ ʹ ʻʷˋʹ ʄόx, y, zύ ˋˍˇ ʶ˂˂ʶʽ˕ˇʶʽʵʷˌ ˍʹˌ ʴʹˌ ˍˇˎ ˁʶ˄ˍˊʽˁˇˏ ˋʹ˃ʶʾˇˎ 

όʴˊʰ˃˃ʺΣ ˋˍʺ˂ʹύ ˍʹˌ masterΦ ɴˉʶʽˍʰΣ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˃ʶ ʲʱˋʹ ˍʹ˄ ʻʷˋʹ ʄ ˁʰʽ ʱ˂˂ʶˌ 

ˉʰˊʰ˃ʷˍˊˇˎˌ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ SAR ʹ ʻʷˋʹ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ ˋˍʽˌ slave   ʁ ʽˁˈ˄ʶˌΣ ʶˉˇ˃ʷ˄˖ˌ 

ˁʰʽ ˍˇ ˋʹ˃ʶʾˇ όʴˊʰ˃˃ʺΣ ˋˍʺ˂ʹύΦ ɴˍˋʽ ʹ ˃ʶˍʰˍˈˉʽˋʹ ˋˍʹ˄ slave ̌ ˊʾʸʶˍʰʽ S(line, pixel): 

S (l, p) =M (l, p) +offset (l, p) 
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make_orbits 

ʅˍˇ ʶˉˈ˃ʶ˄ˇ ʲʺ˃ʰΣ ˇʽ ʵˏˇ ʶʽˁˈ˄ʶˌ ʶˎʻˎʴˊʰ˃˃ʾʸˇ˄ˍʰʽ ˋʶ ʶˉʾˉʶʵˇ ʰˁˊʽʲʶʾʰˌ  

ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎ (1-н ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰύΣ ʰ˄ʰʸʹˍ˗˄ˍʰˌ ˔ˇ˄ˍˊˈ-˃ʶˍʰˍˇˉʾˋʶʽˌ ˍ˖˄ ʶʽˁˈ˄˖˄Φ ʆˇ 

˃ʷʴʶʻˇˌ ˍˇˎ ˉʰˊʰʻˏˊˇˎ ʶˉʽ˂ʷʴʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ мну*128 ˁʰʽ ʴʽʰ ˍʹ ʴˊʺʴˇˊʹ ʶˉʶ˅ʶˊʴʰˋʾʰ 

ʶˉʽ˂ʷʴʶˍʰʽ ˄ʰ ʴʾ˄ʶʽ ˋˍˇ ˉʶʵʾˇ ˍ˖˄ ˋˎ˔˄ˇˍʺˍ˖˄Φ 

make_coarse 

ʅˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈΣ ʴʾ˄ʶˍʰʽ ʹ ˋˎ˃ˉˊˇˋʰˊ˃ˇʴʺ ˍ˖˄ ʶʽˁˈ˄˖˄ ˋʶ ʶˉʾˉʶʵˇ ʰˁˊʾʲʶʽʰˌ ˎˉˈ-pixel, 

ʵʹ˂ʰʵʺ ˃ʶ ˋ˒ʱ˂˃ʰ ˃ʽˁˊˈˍʶˊˇ ˍˇˎ лΣм ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎΦ  ɱʽʰ ˄ʰ ʰˉˇ˒ʶˎ˔ʻʶʾ ˎ˕ʹ˂ʺ 

ʰˉˇˋˎ̀˔ʷˍʽˋʹΣ  ́ ˉˊ˖ˍʶˏˇˎˋʰ ʶʽˁˈ˄ʰ ˋˎ˃ˉˊˇˋʰˊ˃ˈʸʶˍʰʽ ˃ʶ ˍʽˌ ʵʶˎˍʶˊʶˏˇˎˋʶˌ, ˃ʶ ˍʽˌ 

ˇˉˇʾʶˌ ʷ˔ʶʽ ʵʽʱ˄ˎˋ˃ʰ ʲʱˋʹˌ ˃ʽˁˊˈˍʶˊʹ ˍ˖˄ млл ˃ʷˍˊ˖˄Σ ˁʰʽ ˇʽ slave ʶʽˁˈ˄ʶˌ ˃ʶ ˍˊʶʽˌ slave 

˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʷ˔ˇˎ˄ ˍˇ ˃ʽˁˊˈˍʶˊˇ ʵʽʱ˄ˎˋ˃ʰ ʲʱˋʹˌΦ  

make_coreg 

ɴˉʶʽˍʰ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ ʵʹ˃ʽˇˎˊʴʶʾ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍ˖˄ 

ˋˎ˃ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄˖˄ ʶʽˁˈ˄˖˄Σ ˉˇ˂˂ʰˉ˂ʰˋʽʱʸˇ˄ˍʰˌ ˁʱʻʶ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇ ˍʹˌ ˉˊ˖ˍʶˏˇˎˋʰˌ 

ʶʽˁˈ˄ʰˌ  ˃ʶ ˍˇ ˋˎʸˎʴʺ ˃ʽʴʰʵʽˁˈ ˍˇˎ ʰ˄ˍʾˋˍˇʽ˔ˇ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎ ˋˍʹ˄ ʵʶˎˍʶˊʶˏˇˎˋʰ ʶʽˁˈ˄ʰΦ 

ɮˊ˔ʽˁʱΣ ˃ʶ ˍʹ˄ ʶ˄ˍˇ˂ʺ make_dems ˁʰˍʰˋˁʶˎʱʸʶˍʰʽ ʹ ˍˇˉˇʴˊʰ˒ʽˁʺ ˒ʱˋʹ ʴʽʰ ˁʱʻʶ 

ˋˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ ˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʴʾ˄ʶˍʰʽ 

resampling ˁʱʻʶ ʵʶˎˍʶˊʶˏˇˎˋʰˌ ʶʽˁˈ˄ʰˌ ˉʱ˄˖ ˋˍʹ ʴʶ˖˃ʶˍˊʾʰ ˍʹˌ masterΦ ʅʰ˄ ʶˉˈ˃ʶ˄ˇ 

ʲʺ˃ʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˍʰ ʰˊ˔ʽˁʱ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˁʰʽ ʰˉˈ ʰˎˍʱ ʰ˒ʰʽˊʶʾˍʰʽ ˁʰʽ ʹ 

ˍˇˉˇʴˊʰ˒ʾ h(flattenedύΦ ʅˍˇ ˍʷ˂ˇˌΣ ʴʶ˖ˁ˖ʵʽˁˇˉˇʽˇˏ˄ˍʰʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ,  ʁ ˁˍʽ˃˗˄ˍʰˌ ˍʹ˄ ʻʷˋʹ 

ˍˇˎ ˁʱʻʶ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎ ˋʶ ʷ˄ʰ ʴʶ˖ˁ˖ʵʽˁˇˉˇʽʹ˃ʷ˄ˇ ˉ˂ʰʾˋʽˇ ʰ˄ʰ˒ˇˊʱˌ, ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ 

ˍʽˌ ˍˊˇ˔ʽʰˁʷˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˁʰʽ ˍˇ ˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ (DEM). 

make_dems 

make_resample 

make_ifgs 

cd yyyymmdd όˍˎ˔ʰʾʰ ʵʶˎˍʶˊʶˏˇˎˋʰ ʶʽˁˈ˄ʰύ 

step_geo 

5.4.3. ɞʌʀʊʀʍɾɻʎʚɻ ɫʐɻʃʀʍʡʉ ɫʆʀɿɻʎʐʡʉ ɉ03 Processing)  

ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ˋˍʰʻʶˊ˗˄ ˋˁʶʵʰˋˍ˗˄Σ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʰˊˁʶˍˇˏˌ 

ˁ˗ʵʽˁʶˌ ʰˉˈ ˍʹ Matlab ˁʰʽ ˇ ˁ˗ʵʽˁʰˌ StaMPS ʰˉʰʽˍʶʾ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ р ʶʽˁˈ˄ʶˌ SAR ˗ˋˍʶ ˄ʰ 

ʴʾ˄ʶʽ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ. 

a) ʆˇ ˉˊ˗ˍˇ ʲʺ˃ʰ ˍʹˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ˄ʰ ˔˖ˊʽˋˍʶʾ ʹ ˉʶˊʽˇ˔ʺ ˍ˖˄ ˋˎ˃ʲˇ˂ˇʴˊʰ˃˃ʱˍ˖˄ 

ˋʶ ʷ˄ʰ˄ ʰˊʽʻ˃ˈ ˁˇ˃˃ʰˍʽ˗˄ όpatchesύΦ ɮˎˍˈ ʴʾ˄ʶˍʰʽ ʴʽʰ ˄ʰ ˃ʹ˄ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˉˊˈʲ˂ʹ˃ʰ 

˔˖ˊʹˍʽˁˈˍʹˍʰˌ ˍˇˎ ʵʾˋˁˇˎ ˍˇˎ ˎˉˇ˂ˇʴʽˋˍʺΦ ʅˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈΣ ˇˊʾʸʶˍʰʽ ʷ˄ʰ ˁʰˍ˗˒˂ʽ ʴʽʰ 

ˍˇ˄ ʵʶʾˁˍʹˌ ʵʽʰˋˉˇˊʱˌ ˍˇˎ ˉ˂ʱˍˇˎˌ όamplitudeύ ʴʽʰ ˍʹ˄ ʰˊ˔ʽˁʺ ʶˉʽ˂ˇʴʺ ˍ˖˄ PSΦ ɾʽʰ 

ˁʰ˂ʺ ˍʽ˃ʺ ˍˇˎ ˁʰˍ˖˒˂ʾˇˎ ʰˎˍˇˏ ʶˉʽ˂ʷ˔ʻʹˁʶ ˄ʰ ʶʾ˄ʰʽ ʹ 0,4. ɳˉʾˋʹˌ ˇˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ 

˔ˊʺˋˍʹ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˁˇ˃˃ʰˍʽ˗˄ όpatches) ̀ ˍʽˌ ʵˏˇ ʵʽʶˎʻˏ˄ˋʶʽˌ όǊŀƴƎŜΣ ŀȊƛƳǳǘƘύΣ ˗ˋˍʶ 

ˍˇ ˁʱʻʶ ˁˇ˃˃ʱˍʽ ˄ʰ ˃ʹ˄ ˉʶˊʽʷ˔ʶʽ ˉʱ˄˖ ʰˉˈ р ʶˁʰˍˇ˃˃ˏˊʽʰ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰΦ ʆʷ˂ˇˌΣ 

ˇˊʾʸˇ˄ˍʰʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾ˖˄ ˉˇˎ ʻʰ ˎˉʱˊ˔ʶʽ ʶˉʽˁʱ˂ˎ˕ʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ˁˇ˃˃ʰˍʽ˗˄ όpatches). ɲʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ уϝуҐсп patches ̀ ˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹΦ 
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mt_prep 0.4 8 8 50 800 

matlab 

 

b) ɮˊ˔ʽˁʱΣ ˍ ̌ ˉˊ˗ˍˇ ʲʺ˃ʰ ˃ʷˋʰ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ Matlab ʶʾ˄ʰʽ ˄ʰ ˃ʶˍʰˍˊʰˉˇˏ˄ ˍʰ 

ʵʶʵˇ˃ʷ˄ʰ ˋʶ ˁʰˍʱ˂˂ʹ˂ʹ ˃ˇˊ˒ʺ όformat) ˉˇˎ ʰˉʰʽˍʶʾˍʰʽ ʴʽʰ ˍʹ ʵʽʰʵʽˁʰˋʾʰΦ ʅˍˇ ʶˉˈ˃ʶ˄ˇ 

ʲʺ˃ʰ (estimate phase noise)Σ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˇ ʻˈˊˎʲˇˌ ˍʹˌ ˒ʱˋʹˌ ʴʽʰ ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇ 

ˋˍʰʻʶˊˈ ˋˁʶʵʰˋˍʺ ˋʶ ˁʱʻʶ ˋˎ˃ʲˇ˂ˈʴˊʰ˃˃ʰΦ ʅˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈ ˇˊʾʸˇ˄ˍʰʽ ˃ʶˊʽˁʷˌ 

ˋʹ˃ʰ˄ˍʽˁʷˌ ˉʰˊʱ˃ʶˍˊˇʽΣ ˈˉ˖ˌ ʹ ˉʰˊʱ˃ʶˍˊˇˌ ʴΣ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ʷ˄ʰ ˁʰˍ˗˒˂ʽ ʴʽʰ ˍˇ ˃ʷˍˊˇ 

ˋˎ˄ʱ˒ʶʽʰˌΦ ʁˊʾʸʶˍʰʽ ʶˉʾˋʹˌ ˍˇ ʲʰʻˎˉʶˊʰˍˈ ˒ʾ˂ˍˊˇ όadaptive low pass filter)Σ ˍˇ ˇˉˇʾˇ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˄ʰ ʶˁˍʽ˃ʹʻʶʾ ʹ ˔˖ˊʽˁʱ ˋˎˋ˔ʶˍʽˋ˃ʷ˄ʹ ˒ʱˋʹ (spatially correlated 

phase). ʁˊʾʸˇ˄ˍʰʽ ʶˉʾˋʹˌ ˍʰ ˉʽʻʰ˄ʱ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰ ˄ʰ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˋʶ ˁʱ˄ʰʲˇ рл 

˃ʷˍˊ˖˄Σ ˍˇ ˋ˒ʱ˂˃ʰ ˍˇˎ DEM ˄ʰ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋˍʰ мл ˃ʷˍˊʰ ˁʰʽ ˍʷ˂ˇˌ ˍˇ ˁʰˍ˗˒˂ʽ ʴʽʰ ˍʹ˄ 

ʰ˂˂ʰʴʺ ˋˍʹ ˃ʷˋʹ ˍʽ˃ʺ ˍʹˌ ˉʰˊʰ˃ʷˍˊˇˎ ʴ ˁʰʻˇˊʾʸʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ лΣллрΦ ɮˎˍˈ ˁʰʻ̌́ ʾʸʶʽ 

ˉˈˍʶ ʴʾ˄ʶˍʰʽ ʹ ˋˏʴˁ˂ʽˋʹ ˁʰʽ ˇʽ ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ˋˍʰ˃ʰˍˇˏ˄Φ 

{ŜǘǇŀǊƳ όΨǿŜŜŘψȊŜǊƻψŜƭŜǾŀǘƛƻƴΩΣΩȅΩύ 

{ŜǘǇŀǊƳ όΨƳŀȄψǘƻǇƻψŜǊǊƻǊΩΣΩмлΩύ 

{ŜǘǇŀǊƳόΨǿŜŜŘψƳŀȄψƴƻƛǎŜΩΣLƴŦ)  

{ŜǘǇŀǊƳόΨǎŎƭŀψŘŜǊŀƳǇΩΣΩȅΩύ 

Stamps (1,2) 

c) ʅˍˇ ˍˊʾˍˇ ʲʺ˃ʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ (ps selection)Σ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˍʰ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾʰ ˉˇˎ ʻʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˋʰ˄ PS ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ʻˇˊˏʲˇˎ ˍˇˎˌΦ ɳˉʾˋʹˌΣ 

ˇˊʾʸʶˍʰʽ ʹ ˃ʷʴʽˋˍʹ ʰˉˇʵʶˁˍʺ ˔˖ˊʽˁʺ ˉˎˁ˄ˈˍʹˍʰ ˍ˖˄ ˍˎ˔ʰʾ˖˄ ˋʹ˃ʶʾ˖˄ όˈ˔ʽ PS) ˋˍʰ нл 

km2 (density_rand) ˁʰʽ ˍˇ ˃ʷʴʽˋˍˇ ˉˇˋˇˋˍˈ ʰˎˍ˗˄ нл҈ (percent_rand)Φ ʅˍˇ ˋʹ˃ʶʾˇ 

ʰˎˍˈΣ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˅ʰ˄ʱ ʹ ˉʰˊʱ˃ʶˍˊˇˌ ʴ ˂ˈʴ˖ ʰ˒ʰʾˊʶˋʹˌ ˃ʶˊʽˁ˗˄ ˋʹ˃ʶʾ˖˄ PS. 

Stamps (3,3) 

d) ʅˍˇ ˍʷˍʰˊˍˇ ʲʺ˃ʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ (PS weeding)Σ ʴʾ˄ʶˍʰʽ ʷ˄ʰ ˅ʶˁʰʻʱˊʽˋ˃ʰ ˍ˖˄ 

ˎˉˇ˕ʺ˒ʽ˖˄ PS ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˋˍˇ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ʲʺ˃ʰΦ ɮˊ˔ʽˁʱΣ ʰ˒ʰʽˊˇˏ˄ˍʰʽ ˍʰ PS 

ˉˇˎ ʻʶ˖ˊˇˏ˄ˍʰʽ ˉˇ˂ˏ ʻˇˊˎʲ˗ʵʹ ˁʰʽ ʱ˂˂ʰ ˂ˈʴ˖ ˍʹˌ ˋˎ˃ʲˇ˂ʺˌ ˍˇˎ ˋʺ˃ʰˍˇˌ ʰˉˈ 

ʴʶʽˍˇ˄ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ʶʵʱ˒ˇˎˌΦ ʆˇ ˁʰˍ˗˒˂ʽ ˍʹˌ ˍˎˉʽˁʺˌ ʰˉˈˁ˂ʽˋʹˌ ˇˊʾˋˍʹˁʶ мΣмΣ ˇˉˈˍʶ 

ˁʱʻʶ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇΣ ˋˍˇ ˇˉˇʾˇ ʹ ʶ˂ʱ˔ʽˋˍʹ ˍˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ ˍˇˎ ʻˇˊˏʲˇˎ ʶʾ˄ʰʽ 

˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ˍˇ ˈˊʽˇ ʰˎˍˈΣ ʰˉˇˊˊʾˉˍʶˍʰʽΦ 

{ŜǘǇŀǊƳόΨǿŜŜŘψǎǘŀƴŘŀǊŘψŘŜǾΩΣмΣмύ 

Stamps (4,4) 

e) ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʹ ˒ʱˋʹ ˍ˖˄ ˋˎ˃ʲˇ˂ˇʴˊʰ˃˃ʱˍ˖˄ ʵʽˇˊʻ˗˄ʶˍʰʽ ʰˉˈ ˋ˒ʱ˂˃ʰˍʰ ˂ˈʴ˖ 

˔˖ˊʽˁʺˌ-ʰˋˎˋ˔ʷˍʽˋˍʹˌ ʴ˖˄ʾʰˌ ʻʷʰˋʹˌ όSULA-spatially-uncorellated look angle) ˗ˋˍʶ ˄ʰ 

ʶˁˍʽ˃ʹʻʶʾ ʹ ˒ʱˋʹ ˉˇˎ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ʶʵʰ˒ʽˁʺ ˉʰˊʰ˃ˈˊ˒˖ˋʹΦ ʅˍˇ ˍʷ˂ˇˌ ˍˇˎ ʲʺ˃ʰˍˇˌ 

ʰˎˍˇˏΣ ʶ˄˗˄ˇ˄ˍʰʽ ˍʰ patches ˁʰʽ ˉˊˇˁˏˉˍˇˎ˄ ˍʰ ˍˎ˂ʽʴ˃ʷ˄ʰ όwrapped) 

ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰΦ. 

Stamps (5,5) 
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f) ɮˁˇ˂ˇˎʻʶʾ ʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˒ʱˋʹˌΣ ˋˍʹ˄ ˇˉˇʾʰ ˉˊˇˁˏˉˍˇˎ˄ 

ˋ˒ʱ˂˃ʰˍʰ, ̍ ˉ˖ˌ ˊʱ˃ˉʶˌ ˒ʱˋʹˌ ʺ ˃ʶʴʱ˂ʶˌ ʰˋˎ˄ʷ˔ʶʽʶˌΣ ˋʶ ʸʶˏʴʹ ˃ʶ ˃ʶʴʱ˂ʰ ʵʽʰ˄ˏˋ˃ʰˍʰ 

ʲʱˋʹˌ. ʆˇ ˄̌ ˏ˃ʶˊˇ ˍˇˎ ˁʱʻʶ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍˇˌ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ˄ ˂ʾˋˍʰ ˉˇˎ ʶ˃˒ʰ˄ʾʸʶˍʰʽ 

˃ʶ ˍʹ˄ ʶ˄ˍˇ˂ʺ ps_info. ʅˍˇ˄ ˉʾ˄ʰˁʰ рΦн ˒ʰʾ˄ˇ˄ˍʰʽ ˍʰ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ˁˊʾʻʹˁʰ˄ 

˖ˌ ʰˁʰˍʱ˂˂ʹ˂ʰ ˁʰʽ ʰ˒ʰʽˊʷʻʹˁʰ˄. ɮ˒ʰʽˊʷʻʹˁʰ˄ о ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰΣ ˍʰ ˇˉˇʾʰ 

ʶ˃˒ʱ˄ʽʸʰ˄ ˃ʶʴʱ˂ʹ ʴˊʰ˃˃ʺ ʲʱˋʹˌ ˃ʶ ˍʹ˄ ˉˊ˖ˍʶˏˇˎˋʰ ʶʽˁˈ˄ʰ ʺ ˂ʱʻʹ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ 

ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˒ ʱˋʹˌ.  

ʰκʰ ɶ˃ʶˊˇ˃ʹ˄ʾʰ 
ɱˊʰ˃˃ʺ ʲʱˋʹˌ 
ό˃ʷˍˊʰύ 

10 19950702 -1301 

18 19960826 -1131 

32 19991129 -818 

ʃʾ˄ʰˁʰˌ рΦ2Υ ʅˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ʰ˒ʰʽˊʷʻʹˁʰ˄ 

 

ʅˍʹ˄ ʶʽˁˈ˄ʰ рΦнл ˒ʰʾ˄ˇ˄ˍʰʽ ˈ˂ʰ ˍʰ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˃ʶˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ 

ˁʰʽ ʰ˒ˇˏ ʷ˔ʶʽ ʰ˒ʰʽˊʶʻʶʾ ʹ ʶˉʾʵˊʰˋʹ ˍʹˌ ˍˇˉˇʴˊʰ˒ʾʰˌ ˁʰʽ ˍ˖˄ ˍˊˇ˔ʽʰˁ˗˄ ˋ˒ʰ˂˃ʱˍ˖˄Φ 

 

ɳʽˁˈ˄ʰ 5.20Υ ʅˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˃ ʶˍʱ ˍʹ˄ ʰ˒ʰʾˊʶˋʹ ˍˇˉˇʴˊʰ˒ʾʰˌ ˁʰʽ ʶˉʾʵˊʰˋʹ ˍʹˌ ˍˊˇ˔ʽʱˌ 

 

ʅˍˇ ʲʺ˃ʰ ʰˎˍˈ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˍʰ ʰˍ˃ˇˋ˒ʰʽˊʽˁʱ ˁʰʽ ˍˊˇ˔ʽʰˁʱ ˋ˒ʱ˂˃ʰˍʰ ˍʹˌ master ʶʽˁˈ˄ʰˌ 

(master atmosphere and orbit error) ˁʰʽ ˍʰ ˔˖ˊʽˁʱ-ˋˎˋ˔ʶˍʽˋ˃ʷ˄ʹˌ ʴ˖˄ʾʰˌ ʻʷʰˋʹˌ 

ˋ˒ʱ˂˃ʰˍʰ όSCLA-spatially-corellated look angle), ˍʰ ˇˉˇʾʰ ʰ˒ˇˊˇˏ˄ ˋ˒ʱ˂˃ʰˍʰ ˋˍˇ ʾʵʽˇ ˍˇ 

DEM ˁʰʽ ˂ʰ˄ʻʰˋ˃ʷ˄ʹ ˃ʶˍʰˍˊˇˉʺ ˍˇˎ DEM ˋʶ ˊʰ˄ˍʱˊ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌΦ ɳ˒ˈˋˇ˄ ʰ˒ʰʽˊʶʻˇˏ˄ 

ˍʰ ˋ˒ʱ˂˃ʰˍʰ ʰˎˍʱΣ ʹ ʰˉʶʽˁˈ˄ʽˋʹ ˍ˖˄ ˅ʶˍˎ˂ʽʴ˃ʷ˄˖˄ ˋˎ˃ʲˇ˂ˇʴˊʰ˃˃ʱˍ˖˄ ʶʾ˄ʰʽ ˉʽˇ ˇ˃ʰ˂ʺ 

(smooth)Φ ɶ ˃ʷʻˇʵˇˌ ʴʽʰ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˒ʱˋʹˌ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʶ ʺˍʰ˄ ʹ 3D. ɾʶˍʱ ˍˇ 

ʲʺ˃ʰ ʰˎˍˈΣ ˍʰ PS ̄ ˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ нлфсуу. 
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ʃʶˊʽˇ˔ʺ ʰ˄ʰ˒ˇˊʱˌ ˇ˄ˇ˃ʱʸʶˍʰʽ ˃ʽʰ ˃ʽˁˊʺ ˉʶˊʽˇ˔ʺ ˉˇˎ ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ˋˍʰʻʶˊʺΣ ʵʹ˂ʰʵʺ ˃ʶ 

ˍʰ˔ˏˍʹˍʰ -1/-лΣр ʷ˖ˌ лΣрκмmm/y ˁʰʽ ˇʽ ˍʰ˔ˏˍʹˍʶˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ˉˊˇˁˏˉˍˇˎ˄ 

ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ʰˎˍʺ˄Φ ʁˊʾˋˍʹˁʶ ˖ˌ ˉʶˊʽˇ˔ʺ ʰ˄ʰ˒ˇˊʱˌ ˃ʽʰ ʰˉˈˋˍʰˋʹ млл ˃ʷˍˊ˖˄ ʰˉˈ ˍˇ˄ 

ˋˍʰʻ˃ˈ gps CHANΣ ˇ ˇˉˇʾˇˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʷ˔ʶʽ ˍʰ˔ˏˍʹˍʰ ˁˇ˄ˍʱ ˋˍˇ ˃ʹʵʷ˄. (ʶʽˁ̍ ˄ʰ рΦнм) 

 

ɳʽˁˈ˄ʰ р.21: ʅʹ˃ʶʾˇ ɮ˄ʰ˒ˇˊʱˌ ˍʰ˔ˎˍʺˍ˖˄  - StaMPS 

 

ɾʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌΣ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʽˌ ˉʰˊʰˁʱˍ˖ ʶʽˁˈ˄ʶˌ 

ˁʰʽ ʰˎˍʱ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˅ʰ˔ʻˇˏ˄ ˋʶ KML ˁ ʰʽ shapefile h ˊ˔ʶʾʰΦ 

{ŜǘǇŀǊƳόΨŘǊƻǇψƛŦƎψƛƴŘŜȄΩΣώ10 18 32]) 

setparm('ref_centre_lonlat',[24.01768 35.51111]) 

setparm('ref_radius',[100]) 

Stamps (6,7) 

ps_plot(Ψv-doΩύ όˉʰˊˇˎˋʾʰˋʹ ̱ ʰ˔ˎ̱ ʺˍ˖˄) 

ps_plotόΨvs-doΩύΥ όˉʰˊˇˎˋʾʰˋʹ ˍˎˉʽˁʺ ̩h ˉˈˁ˂ʽˋʹ ̩̱ ʰ˔ˎˍʺˍ˖˄) 
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ɳʽˁˈ˄ʰ 5.22Υ ʆʰ˔ˏˍʹˍʶˌ ʁ ʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˃ ʶ t{ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˃ʶ ˋʹ˃ʶʾˇ 

ʰ˄ʰ˒ˇˊʱˌ ˋˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄ - StaMPS 

 

ɳʽˁˈ˄ʰ рΦ23: ʆˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ ˍʰ˔ˎˍʺˍ˖˄ ˃ ʶ PS ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˃ ʶ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌ ˋˍʹ˄ 

ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄  -StaMPS 
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ɶ ˍˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ ʵʶʾ˔˄ʶʽ ˋʶ ˉˇʽʶˌ ˉʶˊʽˇ˔ʷˌ ˉʶˊʽ˃ʷ˄ˇˎ˃ʶ ˃ʶʴʰ˂ˏˍʶˊʰ ˁʰʽ ˋʶ ˉˇʽʶˌ 

˃ʽˁˊˈˍʶˊʰ ˋ˒ʱ˂˃ʰˍʰ ˋˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˉˇˎ ʷ˔ʶʽ ˎˉˇ˂ˇʴʽˋˍʶʾ ˉʰˊʰˉʱ˄˖Φ ʅˍʹ˄ ʶʽˁˈ˄ʰ рΦно 

ˉʰˊʰˍʹˊʶʾˍʰʽ ʷ˄ʰ ˉˇ˂ˏ ˃ʽˁˊˈ ˋ˒ʱ˂˃ʰ ˋ˔ʶʵˈ˄ ˋʶ ˈ˂ʹ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˉˇˎ ʶ˅ʶˍʱʸʶˍʰʽΣ ʶˁˍˈˌ 

ʰˉˈ ɿˈˍʽˇ-ɮ˄ʰˍˇ˂ʽˁʱ ˈˉˇˎ ˍˇ ˋ˒ʱ˂˃ʰ ˁˎ˃ʰʾ˄ʶˍʰʽ ˋˍʰ мΣ6 ̝ ʽ˂ʽˇˋˍʱΦ 

ɳˉʾˋʹˌΣ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˔ˊˇ˄ˇˋʶʽˊʱˌ 

ˍʰ˔ˎˍʺˍ˖˄ ˍˇˎ ˁʱʻʶ ˋʹ˃ʶʾˇˎ ˅ʶ˔˖ˊʽˋˍʱ (ʶʽˁˈ˄ʰ рΦнпύ. 

ǇǎψǇƭƻǘόΨǾ-ŘƻΩΣмΣлΣлΣώмΥотϐΣΩǘǎΩύ 

 

ɳʽˁˈ˄ʰ рΦн4: ʋˊˇ˄ˇˋʶʽˊʱ ˋʹ˃ʶʾˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˍʹˌ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˃ʶ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌ 

ˋˍʹ˄ ̄ ˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄  -StaMPS 

 

5.4.4. ɞʌʀʊʀʍɾɻʎʚɻ ɥʅʆʍʙʏ ɛʗʎʂʏ (Small Baseline Processing)  

ʅˍˇ ˂ˇʴʽˋ˃ʽˁˈ StaMPS ʷʴʽ˄ʶ ˁʰʽ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˃ʽˁˊ˗˄ ˎˉˇˋˎ˄ˈ˂˖˄ ʲʱˋʶ˖˄Φ 

ɮˊ˔ʽˁʱΣ ˃ʷˋʰ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ Matlab ˁʰʻˇˊʾʸˇ˄ˍʰʽ ˃ʶˊʽˁʷˌ ˉʰˊʱ˃ʶˍˊˇʽ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ 

ˍˇˎ ʵʽʰʴˊʱ˃˃ʰˍˇˌ ˋˎ˄ʵʷˋʶ˖˄. ʁˊʾˋˍʹˁʶ ʹ ˃ʷʴʽˋˍʹ ˔ˊˇ˄ʽˁʺ ʵʽʰ˒ˇˊʱ ˍ˖˄ ʶʽˁˈ˄˖˄ ˉˇˎ ʻʰ 

ˋˎ˄ʵʶʻˇˏ˄ ˋˍʽˌ мрлл ʹ˃ʷˊʶˌΣ ˍˇ ˃ʷʴʽˋˍˇ ʵʽʱ˄ˎˋ˃ʰ ʲʱˋʹˌ ˋˍʰ мллл ˃ʷˍˊʰ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ 

ʹ ʶ˂ʱ˔ʽˋˍʹ ˋˎˋ˔ʷˍʽˋʹ ˍ˖˄ ʶʽˁˈ˄˖˄ ˋʶ лΣооΦ ɮˉʶʽˁˇ˄ʾʸʶˍʰʽ ˍˇ ʵʽʱʴˊʰ˃˃ʰ ˋˎ˄ʵʷˋʶ˖˄ ˋˍʹ˄ 

ʶʽˁˈ˄ʰ рΦ25 ˁʰʽ ʴʾ˄ʶˍʰʽ ʰˉˇʵʶˁˍˈΣ ˃ʽʰˌ ˁʰʽ ˁʰ˃ʾʰ ʶʽˁˈ˄ʰ ʵʶ˄ ˃ʷ˄ʶ ̔ʷ˅˖ ʰˉˈ ʰˎˍˈ ˁʰʽ ˇʽ 

ˋˎ˄ʵʷˋʶʽˌ ˒ʰʾ˄ˇ˄ˍʰʽ ʶˉʰˊˁʺˌΦ 

sb_find(0.33, 1500, 1000) 

sb_baseline_plot 
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ɳʽˁˈ˄ʰ рΦ25Υ ɲʽʱʴˊʰ˃˃ʰ ̀ ˎ˄ʵʷˋʶ˖˄ -StaMPS 

ʁʽ ʵʽʰʵʽˁʰˋʾʶˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶʾ˄ʰʽ ʾʵʽʶˌ ˃ʶ ʰˎˍʷˌ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˍ˖˄ 

PS ˉˇˎ ˉʰˊˇˎˋʽʱˋˍʹˁʶ ˉʰˊʰˉʱ˄˖Φ ʋ˖ˊʾʸˇ˄ˍʰʽ ˁʰʽ ˉʱ˂ʽ ˇʽ ʶʽˁˈ˄ʶˌ ˋʶ 64 patches ˁʰʽ 

ʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ˍʰ ʲʺ˃ʰˍʰ м ʷ˖ˌ тΣ ˈˉ˖ˌ ˉˊʽ˄Φ ʅˍˇ ʲʺ˃ʰ с ʴʾ˄ʶˍʰʽ ˃ʶˍʱ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ 

˒ʱˋʹˌ ʱ˂˂ʹ ˃ʽʰ ʶˉʶ˅ʶˊʴʰˋʾʰ ʴʽʰ ˄ʰ ʰ˒ʰʽˊʶʻʶʾ ʹ ˒ʱˋʹ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˊ˖ˍʶˏˇˎˋʰ ʶʽˁˈ˄ʰ 

˃ʶ ʰ˄ˍʽˋˍˊˇ˒ʺ ʶ˂ʰ˔ʾˋˍ˖˄ ˍʶˍˊʰʴ˗˄˖˄Φ ɳˉʾˋʹˌΣ ˍˇ ʲʺ˃ʰ т ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˖ˌ ʷ˅ˍˊʰ 

ʶˉʶ˅ʶˊʴʰˋʾʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍˇˎ ˂ʱʻˇˎˌ SCLA (spatially correlated look angle) ʰˉˈ ˍʰ 

ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˍˇˎ SBAS ˁʰʽ ˍʹˌ master ʶʽˁˈ˄ʰˌΦ ʆʷ˂ˇˌΣ ʶˉʽ˂ʷʴʶˍʰʽ ˖ˌ ˉʶˊʽˇ˔ʺ 

ʰ˄ʰ˒ˇˊʱˌ ʹ ʾʵʽʰ ˈˉ˖ˌ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍ˖˄ ˋˍʰʻʶˊ˗˄ ˋˁʶʵʰˋˍ˗˄ όʶʽˁˈ˄ʰ рΦнмύ, 

ʰ˒ ʰʽˊˇˏ˄ˍʰʽ ˃ʶˊʽˁʱ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ˁˊʾ˄ˇ˄ˍʰʽ ʰˁʰˍʱ˂˂ʹ˂ʰ ˁʰʽ ʶˉʰ˄ʰ˂ʰ˃ʲʱ˄ʶˍʰʽ ʹ 

ʵʽʰʵʽˁʰˋʾʰ ʰˉˈ ˍˇ ʲʺ˃ʰ с ˁʰʽ ʷˉʶʽˍʰΦ 

mt_prep 0,6 8 8 50 200 

ǎŜǘǇŀǊƳόΨweed_max_noiseΨΣLƴŦύ 

ǎŜǘǇŀǊƳόΨǿŜŜŘψȊŜǊƻψŜƭŜǾŀǘƛƻƴΩΣΩȅΩύ 

ǎŜǘǇŀǊƳόΨǎƭŎŀψŘŜǊŀƳǇΩΣΩȅΩύ 

ǎŜǘǇŀǊƳόΨŘŜƴǎƛǘȅψǊŀƴŘΩΣ5) 

stamps(1,5) 

setparm('drop_ifg_index',[22 23 52 56 113 127 131 134 140]) 

setparm('ref_centre_lonlat',[24.01768 35.51111]) 

setparm('ref_radius',[100]) 

stamps(6,7) 
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ɳʽˁˈ˄ʰ рΦн6Υ ʆʰ˔ˏˍʹˍʶˌ ʶʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˃ʶ SBAS ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˃ʶ ˋʹ˃ʶʾˇ 

ʰ˄ʰ˒ˇˊʱˌ ˋˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄ ς StaMPS 

 

 

ɳʽˁˈ˄ʰ 5.27Υ ʆˎˉʽˁʺ ʰˉˈˁ˂ʽˋʹ ˍʰ˔ˎˍʺˍ˖˄ ˃ʶ SBAS ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˃ʶ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌ ˋˍʹ˄ 

ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄  -StaMPS  
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ʅˍʹ˄ ʶʽˁˈ˄ʰ рΦнс ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˇʽ ˍʰ˔ˏˍʹˍʶˌ ʶʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ 

ʰˉˈ ˍʹ˄ ˍʶ˔˄ʽˁʺ SBAS ˁʰʽ ˋˍʹ˄ рΦнт ˇʽ ˍˎˉʽˁʷˌ ʰˉˇˁ˂ʾˋʶʽˌ ˉˇˎ ˃ʰˌ ʵʶʾ˔˄ˇˎ˄ ˉˇˎ ʶʾ˄ʰʽ ˍˇ 

ˈˊʽˇ ˍˇˎ ˋ˒ʱ˂˃ʰˍˇˌ ʴʽʰ ˁʱʻʶ ˋʹ˃ʶʾˇΦ ɾʶˍʱ ˍˇ ʲʺ˃ʰ ʰˎˍˈΣ ˍʰ ˋʹ˃ʶʾʰ ˉˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ 

ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ мофпссΦ 

 

5.4.5. ɞʌʀʊʀʍɾɻʎʚɻ ɫʑʉɿʑɻʎʈʋʞ PS ʆɻʅ SBAS (Combined Multi temporal 

InSAR Processing) 

ɶ ˃ʷʻˇʵˇˌ ʰˎˍʺ ˋˎ˄ʵˎʱʸʶʽ ˍʽˌ ʵˏˇ ˉˊˇˋʶʴʴʾˋʶʽˌ ˉˇˎ ʷʴʽ˄ʰ˄ ˉʰˊʰˉʱ˄˖ ʴʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ 

ˍˇˎ ˋʺ˃ʰˍˇˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˋʶ ˉʶˊʽˋˋˈˍʶˊʰ ˋʹ˃ʶʾʰ ˁʰʽ ˃ʶ ˎ˕ʹ˂ˈˍʶˊˇ ˉˇˋˇˋˍˈ ˋʺ˃ʰˍˇˌ 

ˉˊˇˌ ʻˈˊˎʲˇ όsignal-to-noiseύ ʰˉˈ ˈˍʽ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋʶʴʴʽˋˍʶʾ ˋʶ ˁʱʻʶ ˃ʷʻˇʵˇ ˅ʶ˔˖ˊʽˋˍʱΦ 

ʅˎ ˄ʵˎʱʸˇ˄ˍʰʽ ˇˎˋʽʰˋˍʽˁʱ ʹ ˒ʱˋʹ ˍ˖˄ ʶˉʽ˂ʶʴ˃ʷ˄˖˄ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾ˖˄ ʰˉˈ ˍʰ ˒ʰˋ˃ʰˍʽˁʱ 

˒ʽ˂ˍˊʰˊʽˋ˃ʷ˄ʰ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ όsbas ˃ʷʻˇʵˇˌύ ˃ʶ ˍʹ ˒ʱˋʹ ˍ˖˄ ʶˉʽ˂ʶʴ˃ʷ˄˖˄ 

ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾ˖˄ ˍ˖˄ ˃ʹ ˒ʰˋ˃ʰˍʽˁʱ ˒ʽ˂ˍˊʰˊʽˋ˃ʷ˄˖˄ ˋˎ˃ʲˇ˂ˇʴˊʰ˃˃ʱˍ˖˄ ό˃ʷʻˇʵˇˌ PS). 

ɮˎˍˈ ˇʵʹʴʶʾ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ ˉʶˊʽˋˋˈˍʶˊ˖˄ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾ˖˄Σ ʵʹ˂ʰʵʺ ʹ ˔˖ˊʽˁʺ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ 

ʰˎ˅ʱ˄ʶˍʰʽΦ  

ʁ ˋˎ˄ʵˎʰˋ˃ˈˌ ʰˎˍˈˌ ʴʾ˄ʶˍʰʽ ˃ʶˍʱ ˍˇ ʲʺ˃ʰ р ʶʾˍʶ ˋʶ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ ˉʶˊʽˇ˔ʺ ʶʾˍʶ ˋʶ ʷ˄ʰ ʰˉˈ 

ˍʰ patches ˅ʶ˔˖ˊʽˋˍʱΦ ɮ˒ʰʽˊˇˏ˄ˍʰʽ ˃ʶˊʽˁʱ ˋˎ˃ʲˇ˂ˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ˁˊʾ˄ˇ˄ˍʰʽ ʰˁʰˍʱ˂˂ʹ˂ʰ 

ˁʰʽ ˇˊʾʸʶˍʰʽ ˉʶˊʽˇ˔ʺ ʰ˄ʰ˒ˇˊʱˌ. ɾʶˍʱ ˍˇ˄ ˋˎ˄ʵˎʰˋ˃ˈ ˍ˖˄ ʵˏˇ ˃ʶʻˈʵ˖˄Σ ˍʰ ˋʹ˃ʶʾʰ ˉˇˎ 

ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ опрппрΦʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶʻˈʵˇˎ 

˒ʰʾ˄ˇ˄ˍʰʽ ˋˍʹ˄ ʶʽˁˈ˄ʰ рΦ28. 

ps_sb_merge 

setparm('ref_centre_lonlat',[24.01768 35.51111]) 

setparm('ref_radius',[100]) 

setparm('drop_ifg_index',[22 35 51 70 84 95 99 113 118 123 127 131 134 140 141]) 

stamps(6,7) 
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ɳʽˁˈ˄ʰ 5.28Υ ʆʰ˔ˏˍʹˍʶˌ ̄ ʰˊʰ˃ˈˊ˒˖ˋʹˌ ɲΦ ɼˊʺˍʹˌ ˃ʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶʻˈʵ˖˄ PS & SBAS ς

StaMPS 

 

ɳʽˁˈ˄ʰ рΦнфΥ ʆˎˉʽˁʺ h ˉˈˁ˂ʽˋʹ ˍʰ˔ˎˍʺˍ˖˄ ˃ʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶʻˈʵ˖˄ PS & SBAS ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ 

˃ʶ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌ ˋˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄  -StaMPS  
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ɾʶ ˍʹ ʲˇʺʻʶʽʰ ˍʹˌ ʶʽˁˈ˄ʰˌ рΦнф ʵʽʶˎˁˊʽ˄ʾʸʶˍʰʽ ˉˇʽʰ ˋʹ˃ʶʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʻʶ˖ˊʹʻˇˏ˄ 

ʰ˅ʽˈˉʽˋˍʰ ˁʰʽ ˉˇʽʰ ˈ˔ʽΦ ʃʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˇʽ ˃ʶʴʰ˂ˏˍʶˊʶˌ ʵʽʰ˒ˇˊʷˌ ʲˊʾˋˁˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍˇ 

ɿˇˍʽˇʰ˄ʰˍˇ˂ʽˁˈ ˍ˃ʺ˃ʰ ˍʹˌ ʶʽˁˈ˄ʰˌΦ ɶ ˉ˂ʹˊˇ˒ˇˊʾʰ ˉˇˎ ˃ʰˌ ʵʾ˄ʶˍʰʽ ˋˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈ ˉˊʷˉʶʽ 

˄ʰ ʶ˂ʶʴ˔ʻʶʾ ˈˍʽ ʽˋ˔ˏʶʽ ˃ʶ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍʹˌ ʵʽˉ˂ʰ˄ʺˌ ʶʽˁˈ˄ʰˌ SAR. 

 

5.5. ɚʌʋʐʀʇʘʎʈɻʐɻ StaMPS 
ʅˍˇ ˁʶ˒ʱ˂ʰʽˇ ʰˎˍˈ ʴʾ˄ʶˍʰʽ ʹ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˈˉ˖ˌ ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ˍʹ 

ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˉʰˊʰˉʱ˄˖ όϠ рΦп). ʁ ˔ʱˊˍʹˌ ʶʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ 

ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ ʶʽˁˈ˄ʰ рΦол ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˍʹ˄ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ 

1992-нллмΣ ˈˉ˖ˌ ʰˎˍˈˌ ʶ˅ʺ˔ʻʹˁʶ ˃ʶˍʱ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ StaMPS ˃ʶˍʱ ˍˇ˄ 

ˋˎ˄ʵˎʰˋ˃ˈ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍ˖˄ ˍʶ˔˄ʽˁ˗˄ PS ˁ ʰʽ SBAS. 

 

ɳʽˁˈ˄ʰ 5.30Υ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ɲΦ ɼˊʺˍʹˌ - StaMPS 

ɶ ˃ʷʴʽˋˍʹ ʰ˄ˏ˕˖ˋʹ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʶ ˃ˉ˂ʶ ˔ˊ˗˃ʰ ˁʰʽ ˒ˍʱ˄ʶʽ ˍʰ рmm/yΣ ʶ˄˗ ʹ ˃ʷʴʽˋˍʹ 

ˁʰʻʾʸʹˋʹ ˃ʶ ˁˈˁˁʽ˄ˇ ˁʰʽ ˒ˍʱ˄ʶʽ ˍʰ -7mm/y. ʃʰˊʰˍʹˊʶʾˍʰʽ ʰ˄ˏ˕˖ˋʹ ˁˎˊʾ˖ˌ ˋˍˇ ˄ˈˍʽˇ 

ˁˇ˃˃ʱˍʽ ˍˇˎ ˄ʹˋʽˇˏ ʰ˂˂ʱ ˁʰʽ ˃ʶˊʽˁʷˌ ˁʰʻʽʸʺˋʶʽˌ ˋʶ ˍˎ˔ʰʾʰ ˋʹ˃ʶʾʰΦ ɮ˄ʱ˂ˎˋʹ ˁʰʽ ʶˊ˃ʹ˄ʶʾʰ 

ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʴʾ˄ʶˍʰʽ ˋˍˇ ˁʶ˒ʱ˂ʰʽˇ сΦмΦ ʂ˂ʶˌ ˇʽ ˍʰ˔ˏˍʹˍʶˌ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʶʾ˄ʰʽ 

ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˃ʷˋˇ ˈˊˇ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˍˇˎ ˋʹ˃ʶʾˇˎ ʰ˄ʰ˒ˇˊʱˌΣ ˍˇ ˇˉˇʾˇ ʶˉʽ˂ʷ˔ʻʹˁʶ ˄ʰ 

ʶʾ˄ʰʽ ˋˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʋʰ˄ʾ˖˄Σ ˁˇ˄ˍʱ ˋˍˇ ˋˍʰʻ˃ˈ GPS άCHANέ όʶʽˁˈ˄ʰ рΦнм). 
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ʃʰˊʰˍʹˊʶʾˍʰʽ ˃ʽʰ ʰˋˎ˄ʷ˔ʶʽʰ ˋˍˇ ˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁˈ ˍ˃ʺ˃ʰ ˍʹˌ ʶʽˁˈ˄ʰˌ рΦолΣ ʹ ˇˉˇʾʰ 

ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ˃ʶʻˈʵˇˎ SBAS ˁʰʽ ˂ˇʴʽˁʱ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ˋ˒ʱ˂˃ʰˍʰ ˋˍˇ 

ʲʺ˃ʰ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˒ʱˋʹˌΦ ɶ ʰˋˎ˄ʷ˔ʶʽʰ ʰˎˍʺ ˒ʰʾ˄ʶˍʰʽ ˁʰʽ ˋˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ 

ˋˎ˄ʵˎʰˋˍʽˁʺˌ ˃ʶʻˈʵˇˎ ˁʰʽ ʹ ˉʶˊʽˇ˔ʺ ˉˊʷˉʶʽ ˄ʰ ʶˉʶ˅ʶˊʴʰˋˍʶʾ ˁʰʽ ˃ʶ ˍˇ ʵʽˉ˂ʰ˄ˈ track 

(Track пннύ ˗ˋˍʶ ˄ʰ ʴʾ˄ʶʽ ʹ ʶˉʰ˂ʺʻʶˎˋʹ ˍ˖˄ ˍʰ˔ˎˍʺˍ˖˄Φ 

 

5.6. ɝʀɿʋʈʘʉɻ GPS 
ʅˍˇ ˁʶ˒ʱ˂ʰʽˇ ʰˎˍˈ ʰˊ˔ʽˁʱ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˃ʶˊʽˁʱ ʻʶ˖ˊʹˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ GPS 

ˁʰʽ ʰˁˇ˂ˇˎʻʶʾ ʹ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄Σ ˗ˋˍʶ ˄ʰ ˋˎʴˁˊʽʻˇˏ˄ ˇʽ ˍʰ˔ˏˍʹˍʶˌ ˃ʶ ʰˎˍʷˌ ˉˇˎ 

ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ˍʹ˄ ˍʶ˔˄ʽˁʺ ˍʹˌ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ  

ɸʶ˖ˊʾʰ GPS 

ʆ ̌ Global Positioning System (GPSύΣ ʶˉʽˍˊʷˉʶʽ ˋʶ ʷ˄ʰ ˔ˊʺˋˍʹ ˃ʶ ˁʰˍʱ˂˂ʹ˂ˇ ʵʷˁˍʹ ˄ h

ʰˉˇˁˍʺˋʶʽ ˋˍʾʴ˃ʰˍʰ ʻʷˋʹˌ ˋʶ ˇˉˇʽˇʵʺˉˇˍʶ ˋʹ˃ʶʾˇ ˉʱ˄˖ ʺ ˁˇ˄ˍʱ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ɱʺˌ 

(HurnΣ мфуфύΦ ʆˇ GPS ̀ ˏˋˍʹ˃ʰ ˃ˉˇˊʶʾ ˄ʰ ʻʶ˖ˊʹʻʶʾ ˔˖ˊʾʸʶˍʰʽ ˋʶ  ̱ ˊʾʰ ˍ˃ʺ˃ʰˍʰ: 

¶ ɴ˄ʰ «ˍ˃ʺ˃ʰ ˔ˊʹˋˍ˗˄ηΣ ˍˇ ˇˉˇʾˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˈ˂ˇˎˌ ˍˇˎˌ ˔ˊʺˋˍʶˌ ʴʽʰ 

ˋˍˊʰˍʽ˖ˍʽˁˇˏˌ ʺ ˉˇ˂ʽˍʽˁˇˏˌ ˋˁˇˉˇˏˌ, ˇʽ ˇˉˇʾˇʽ ˂ʶʽˍˇˎˊʴˇˏ˄ ˍˇˎˌ ʵʷˁˍʶˌ GPS ˍˇˎˌ 

˃ʶ ʵʽʱ˒ˇˊˇˎˌ ˍˊˈˉˇˎˌ.  

¶ ɴ˄ʰ ζʵʽʰˋˍʹ˃ʽˁˈηΣ ˍˇ ˇˉˇʾˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ нп ʵˇˊˎ˒ˈˊˇˎˌ Navstar GPS ˋʶ 

млфлл ˄ʰˎˍʽˁʱ ˃ʾ˂ʽʰ ˍˊˇ˔ʽʰˁˈ ˎ˕ˈ˃ʶˍˊˇΣ ˁʰʽ ˇ ˁʰʻʷ˄ʰ ̩˃ ʁʷ˄ʰ ˍˊˇ˔ʽʱ ˁ˂ʾˋʹ ̩55 

˃ˇʽˊ˗˄ ˖ˌ ˉˊˇˌ ˍˇ˄ ʽˋʹ˃ʶˊʽ˄ˈ όʶʽˁˈ˄ʰ рΦ31)Φ ɶ ˍˊˇ˔ʽʰˁʺ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍ˖˄ 

ʵˇˊˎ˒ˈˊ˖˄ ʶʾ˄ʰʽ ˍʷˍˇʽʰ ˗ˋˍʶ ˁʱʻʶ ˒ˇˊʱ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˍʷˋˋʶˊʽˌ ˄ʰ ʶʾ˄ʰʽ ˉʱ˄˖ ʰˉˈ 

ˍˇ˄ ˇˊʾʸˇ˄ˍʰ ˋʶ ˇˉˇʽˇʵʺˉˇˍʶ ˋʹ˃ʶʾˇ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ʴʹˌΦ ɼʱʻʶ ʵˇˊˎ˒ˈˊˇˌ 

˃ʶˍʰʵʾʵʶʽ ˋˎ˄ʶ˔˗ˌ ̀ ʺ˃ʰˍʰ GPS ˃ ʶ ˋˁˇˉˈ ˍʹ ˂ʺ˕ʹ ʰˉˈ ˍˇ ˍ˃ʺ˃ʰ ˔ˊʹˋˍ˗˄Φ 

¶ ʆˇ ζˍ˃ʺ˃ʰ ʶ˂ʷʴ˔ˇˎη ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍˇˎˌ ʶˉʾʴʶʽˇˎˌ ˋˍʰʻ˃ˇˏˌ, ˉˇˎ 

ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ˋˎ˄ʶ˔˗ˌ ˍʹ˄ ˂ʶʽˍˇˎˊʴʾʰ ˁʰʽ ˍʽˌ ʰˁˊʽʲʶʾˌ ʻʷˋʶʽˌ ˍ˖˄ ʵˇˊˎ˒ˈˊ˖˄ 

ˍˇˎ ʵʽʰˋˍʹ˃ʽˁˇˏ ˍ˃ʺ˃ʰˍˇˌΦ ɳ˄ʹ˃ʶˊ˗ˋʶʽˌ ʴʽʰ ˍʽˌ ʶ˒ʹ˃ʶˊʾʶˌ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ ˁʰʽ 

ʵʽˇˊʻ˗ˋʶʽˌ ˍˇˎ ʰˍˇ˃ʽˁˇˏ ˊˇ˂ˇʴʽˇˏ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ʰˉˈ ˍˇ ʶˉʾʴʶʽˇ ˍ˃ʺ˃ʰ ˁʰʽ 

˃ʶˍʰʵʾʵˇ˄ˍʰʽ ˉʾˋ˖ ˉˊˇˌ ˍˇˎˌ ʵˇˊˎ˒ˈˊˇˎˌΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˅ʰˋ˒ʰ˂ʽˋˍʶʾ ʹ 

ʰˁˊʾʲʶʽʰ ˋˍʽˌ ̄ ˂ʹˊˇ˒ˇˊʾʶˌ ˋˎʴ̝́ ˇ˄ʽˋ˃ˇˏ ̄ ˇˎ ɻ ʽʰʲʽʲʱʸˇ˄ˍʰʽ ˋˍˇˎˌ ˔ˊʺˋˍʶˌ. 

 

ɳʽˁˈ˄ʰ рΦ3мΥ ɲʾˁˍˎˇ ɻ ˇˊˎ˒ˈˊ˖˄ NAVSTAR GPS 
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ɾʽʰ ʻʷˋʹ GPS ˁʰʻˇˊʾʸʶˍʰʽ ʰˉˈ ˍˇ ʵʷˁˍʹ ˍˇˎ ˔ˊʺˋˍʹΣ ˃ʶ ˍʹ ˃ʷˍˊʹˋʹ ˍˇˎ ˔ˊˈ˄ˇˎ ˍʰ˅ʽʵʽˇˏ 

ˍˇˎ ˋʺ˃ʰˍˇˌ ʰˉˈ ˍˇˎˌ ʵˇˊˎ˒ˈˊˇˎˌΣ ˁʰʽ ˍʹ ˃ʶˍʰˍˊˇˉʺ ˍˇˎ ˋʶ ʰˉˈˋˍʰˋʹ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ 

ˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˍˇˎ ˒ ˖ˌΦ  

ʅˍʹ˄ ʶʽˁˈ˄ʰ рΦон ˒ʰʾ˄ʶˍʰʽ ˇ ˁʰʻˇˊʽˋ˃ˈˌ ˍʹˌ ʻʷˋʹˌΦ ʅˍʹ˄ ˉʱ˄˖ ʰˊʽˋˍʶˊʺ ʴ˖˄ʾʰ ˒ʰʾ˄ʶˍʰʽ 

ˉ˖ˌ ʹ ʻʷˋʹ ˍˇˎ ˔ˊʺˋˍʹ ˉʶˊʽˇˊʾʸʶˍʰʽ ʰˊ˔ʽˁʱ ˃ˈ˄ˇ ʰˉˈ ˍʹ˄ ˉ˂ʹˊˇ˒ˇˊʾʰ ʶ˄ˈˌ ʵˇˊˎ˒ˈˊˇˎΣ 

ʶˉʶʽʵʺ ˍˇ ˋʹ˃ʶʾˇ ˉˊʷˉʶʽ ˄ʰ ʲˊʾˋˁʶˍʰʽ ˉʱ˄˖ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ɱʹˌΦ ʅˍʹ˄ ˉʱ˄˖ ʵʶ˅ʽʱ ʴ˖˄ʾʰ 

ˍʹˌ ʶʽˁˈ˄ʰˌ ˒ʰʾ˄ʶˍʰʽ ˉ˖ˌ ʹ ˏˉʰˊ˅ʹ ʵˏˇ ʵˇˊˎ˒ˈˊ˖ ˄ˉʶˊʽˇˊʾʸʶʽ ˍʹ˄ ʻʷˋʹ ˍˇˎ ˔ˊʺˋˍʹ ˋˍʹ˄ 

ˍˇ˃ʺ ʵˏˇ ˋ˒ʰʽˊ˗˄Φ ʆʷ˂ˇˌΣ ˋˍˇ ˍʶ˂ʶˎˍʰʾˇ ˋ˔ʺ˃ʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˉ˖ˌ ˇʽ ˍˊʶʽˌ ʵˇˊˎ˒ˈˊˇʽ 

ˉʶˊʽˇˊʾʸˇˎ˄ ˍʹ˄ ˂ˏˋʹ ˋˍʹ˄ ˍˇ˃ʺ ˍˊʽ˗˄ ˋ˒ʰʽˊ˗˄Σ ʵʹ˂ʰʵʺ ˋʶ ʵˏˇ ʵʽʰˁˊʽˍʱ ˋʹ˃ʶʾʰ ˋˍˇ ˔˗ˊˇΦ 

ʆˇ ʷ˄ʰ ʰˉˈ ˍʰ ʵˏˇ ʰˎˍʱ ˋʹ˃ʶʾʰ ʶʾ˄ʰʽ ʰˉʾʻʰ˄ˇ ˄ʰ ʻʶ˖ˊʹʻʶʾ ˋ˖ˋˍˈ ̌ ˉˈˍʶ ˁʰʽ ʰˉˇˊˊʾˉˍʶˍʰʽ, 

ʶˉʶʽʵʺ ʺ ʻʰ ʲˊʾˋˁʶˍʰʽ ʲʰʻʶʽʱ ˃ʷˋʰ ˋˍʹ ɱʺ ʺ ˋʶ ʷ˄ʰ ʰˉʾʻʰ˄ˇ ˎ˕ˈ˃ʶˍˊˇΦ ʆʷ˂ˇˌΣ ˍʰ ˊˇ˂ˈʴʽʰ 

ˉˇˎ ˉʶˊʽʷ˔ˇ˄ˍʰʽ ˋˍˇˎˌ ʵʷˁˍʶˌ GPS ʵʶ˄ ˉʰˊʷ˔ˇˎ˄ ˃ʶʴʱ˂ʹ ʰˁˊʾʲʶʽʰ ʴʽʰ ˄ʰ ˉʰˊʷ˔ˇˎ˄ 

ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋˎ˄ˍˇ˄ʽˋ˃ˇˏΦ  ɱʽΩ ʰˎˍˈ ˍˇ ˂ˈʴˇΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʱ˂˂ˇˌ ʷ˄ʰˌ 

ˍʷˍʰˊˍˇˌ ʵˇˊˎ˒ˈˊˇˌΣ ˇ ˇˉˇʾˇˌ ˉʰˊʷ˔ʶʽ ˃ʽʰ ʵʽˈˊʻ˖ˋʹ ˋˎʴ˔ˊˇ˄ʽˋ˃ˇˏ ʴʽʰ ˄ʰ ˎˉʱˊ˔ʶʽ 

ʰˁˊʾʲʶʽʰ ζʰˍˇ˃ʽˁˇˏ ˊˇ˂ˇʴʽˇˏη. 

 

ɳʽˁˈ˄ʰ рΦ32: ʃˊˇˋʵʽˇˊʽˋ˃ˈˌ ̒ ʷˋʹˌ ˃ʶ GPS ʃʹʴʺΥ Hurn, 1989 

ɴˍˋʽΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʵˇʻʶʾ ˃ʽʰ ˍˇˉˇʻʶˋʾʰ ˍˊʽ˗˄ ʵʽʰˋˍʱˋʶ˖˄ ˉˊʷˉʶʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ 

ˍʷˋˋʶˊʽˌ ʵˇˊˎ˒ˈˊˇʽΣ ˗ˋˍʶ ˄ʰ ˂ˎʻˇˏ˄ ˍʷˋˋʶˊʽˌ ʶ˅ʽˋ˗ˋʶʽˌ ʴʽʰ ˍˇˎˌ ʰʴ˄˗ˋˍˇˎˌ ʋΣ ʇΣ ɵ ˁʰʽ t. 

ɱʽʰ ˍˇ GPSΣ ˇʽ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍˇ ˋˏˋˍʹ˃ʰ ʰ˄ʰ˒ˇˊʱˌ WGS84 ˁʰʽ ˃ˉˇˊʶʾ 

ʶˏˁˇ˂ʰ ˄ʰ ˃ʶˍʰˍˊʰˉˇˏ˄ ˋʶ ʴʶ˖ʴˊʰ˒ʽˁˈ ˃ʺˁˇˌ ˁʰʽ ˉ˂ʱˍˇˌ ˁʰʽ ˎ˕ˈ˃ʶˍˊˇ ˉʱ˄˖ ʰˉˈ ˍʹ˄ 

ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ʶ˂˂ʶʽ˕ˇʶʽʵˇˏˌ όʴʶ˖˃ʶˍˊʽˁˈ ˎ˕ˈ˃ʶˍˊˇύΦ ɮ˄ ˎˉʱˊ˔ˇˎ˄ ˉʱ˄˖ ʰˉˈ ˍʷˋˋʶˊʽˌ 

ʵˇˊˎ˒ˈˊˇʽΣ ʵʹ˂ʰʵʺ ˎˉʱˊ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ ʶ˅ʽˋ˗ˋʶʽˌ ʰˉˈ ˈˍʽ ʱʴ˄˖ˋˍˇʽΣ ˍˇ ˉˊˈʲ˂ʹ˃ʰ 

ˁʰ˂ʶʾˍʰʽ ˋˎ˃ʲʽʲʰˋˍˈ ˁʰʽ ʴʾ˄ʶˍʰʽ ˃ʽʰ ʲʶ˂ˍʽˋˍˇˉˇʾʹˋʹ ʴʽʰ ˍʹ˄ ʶˏˊʶˋʹ ˍʹˌ ˂ˏˋʹˌΦ 

ɴ˄ʰ ʵʾˁˍˎˇ GPS ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʴʽʰ ˋˁˇˉˇˏˌ ˃ʷˍˊʹˋʹˌ ˍʹˌ ˁʾ˄ʹˋʹˌ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌΦ ɶ ʻʷˋʹ 

ˁʰʽ ʹ ˍʰ˔ˏˍʹˍʰ ˍˇˎ ˁʱʻʶ ʵʷˁˍʹ GPS ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˃ʶʴʱ˂ʹˌ ʰˁˊʾʲʶʽʰˌΦ ɶ ʰˁˊʾʲʶʽʰ ʰˎˍʺ 

˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˁʰ˂ˏˍʶˊʹ ˁʰʽ ʰˉˈ ʰˎˍʺ ˍˇˎ ˔ʽ˂ʽˇˋˍˇˏΦ ʆʰ GPS ˃ˉˇˊˇˏ˄ ˄ʰ ˉʰˊʷ˔ˇˎ˄ ˉˇ˂ˏ 

ˁʰ˂ʺ ʰˁˊʾʲʶʽʰ ˋˍʽˌ ˇˊʽʸˇ˄ˍʽˇʴˊʰ˒ʽˁʷˌ ˍʰ˔ˏˍʹˍʶˌ όnorth & eastύ ʰ˂˂ʱ ʰˎˍˈ ʵʶ˄ ʽˋ˔ˏʶʽ ˁʰʽ ʴʽʰ 

ˍʽˌ ˁʱʻʶˍʶˌ όup). ɮˎˍˈ ˋˎ˃ʲʰʾ˄ʶʽ ʶˉʶʽʵʺ ˋˍʹ˄ up ʵʽʶˏʻˎ˄ˋʹ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˋˎ˃˃ʶˍˊʾʰΣ 

ʵʹ˂ʰʵʺ ˇʽ ʵˇˊˎ˒ˈˊˇʽ Ψʲ˂ʷˉˇˎ˄Ω ˋˍˇ y ʶ˄ʾʻ ʰ˂˂ʱ ˈ˔ʽ ˋˍˇ ˄ʰʵʾˊΦ 
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ɳˉʶ˅ʶˊʴʰˋʾʰ 

ɾʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ ɳˊʴʰˋˍʹˊʾˇˎ ɮ˄˗ˍʶˊʹˌ ɱʶ˖ʵʰʽˋʾʰˌ ˍˇˎ ɳʻ˄ʽˁˇˏ ɾʶˍˋˈʲʽˇˎ 

ʃˇ˂ˎˍʶ˔˄ʶʾˇˎ ʰˉˇˁˍʺʻʹˁʰ˄ ˇʽ ˍʰ˔ˏˍʹˍʶˌ ˁʰʽ ʹ ˍˇˉˇʻʶˋʾʰ ˍ˖˄ ˋˍʰʻ˃˗˄ GPS ˉˇˎ 

ʶ˄ʵʽʰ˒ʷˊˇˎ˄ ˍʹ˄ ˃ʶ˂ʷˍʹ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɲˎˍʽˁʺˌ ɼˊʺˍʹˌ ˁʰʽ ˋˁˇˉˈˌ ʶʾ˄ʰʽ ˇ ˋˎ˄ʵˎʰˋ˃ˈˌ 

ˁʰʽ ʹ ˋˏʴˁˊʽˋʹ ˍ˖˄ ˍʰ˔ˎˍʺˍ˖˄ ʰˎˍ˗˄ ˃ʶ ˍʽˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʽˁʷˌ ˍʰ˔ˏˍʹˍʶˌΦ 

ɵʹˍʺʻʹˁʰ˄ ˇʽ ˋˍʰʻ˃ˇʾ ʰˉˈ 

¶ ʆ ̌ɻ ʾˁˍˎˇ GREECE : TUC2, XRSO, ANOP ˁ ʰʽ GVDS. 

¶ ʆ ̌ɻ ʾˁˍˎˇ URANUS: CHAN, PALA ˁʰʽ MURT. 

ɶ ˍˇˉˇʻʶˋʾʰ ˍ˖˄ ˋˍʰʻ˃˗˄ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ˄ ʶʽˁˈ˄ʰ рΦ33. 

 

 

ɳʽˁˈ˄ʰ рΦ33: ɸʷˋʶʽˌ ˋˍʰʻ˃˗˄ GPS 

 

ʁʽ ʰ˄ʶˉʶ˅ʷˊʴʰˋˍʶˌ ˍʰ˔ˏˍʹˍʶˌ GPS ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ ɮо ˍˇˎ ˉʰˊʰˊˍʺ˃ʰˍˇˌ ˁʰʽ ˇʽ 

ˍʰ˔ˏˍʹˍʶˌ ˍ˖˄ ˋˍʰʻ˃˗˄ ˋˍʽˌ ʵʽʶˎʻˏ˄ˋʶʽˌ Up, North ˁʰʽ East ˋˍˇ˄ ˉʾ˄ʰˁʰ 5.3. ʆʰ ʵʶʵˇ˃ʷ˄ʰ 

ʵˈʻʹˁʰ˄ ʰˉˈ ˍˇ˄ ʀʱ˄ʻˇ ʃʰˉʰ˄ʽˁˇ˂ʱˇˎ ˋˍˇ ɼʷ˄ˍˊˇ ʆʶ˔˄ʹˍ˗˄ ɲˇˊˎ˒ˈˊ˖˄ ɲʽˇ˄ˏˋˇˎ ˍˇˎ 

ɳʻ˄ʽˁˇˏ ɾʶˍˋˈʲʽˇˎ ʃˇ˂ˎˍʶ˔˄ʶʾˇˎΦ ʁʽ ˍʽ˃ʷˌ ˍ˖˄ ˍʰ˔ˎˍʺˍ˖˄ ʶʾ˄ʰʽ ʰ˄ʰ˒ˇˊʽˁʱ ˋˍˇ IGS08Σ ʷ˄ʰ 

ˉʰʴˁˈˋ˃ʽˇ ˋˏˋˍʹ˃ʰ ʰ˄ʰ˒ˇˊʱˌ GNSSΣ ˇˉˈˍʶ ˃ˉˇˊˇˏ˄ ˄ʰ ʻʶ˖ˊʹʻˇˏ˄ ˋʰ˄ ʰˉˈ˂ˎˍʶˌ ˍʽ˃ʷˌ 

ˍʰ˔ˎˍʺˍ˖˄Φ ʆʰ ˔ˊˇ˄ʽˁɦ  ʵʽʰˋˍʺ˃ʰˍʰ ˉˇˎ ˁʰ˂ˏˉˍˇˎ˄ ˇʽ ʵʽʱ˒ˇˊˇʽ ˋˍʰʻ˃ˇʾ ʵʶ˄ 

ʶˉʽˁʰ˂ˏˉˍˇ˄ˍʰʽΦ  
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ʅˍʰʻ˃ˈˌ 
Vn 

(mm/y
) 

Ve 
(mm/y

) 

Vu 
(mm/

y) 
Latitude (deg) 

Longitude 
(deg) 

Height 
(m) 

Xrso -11,41 +7,72 +0,64 35 18 37,9540 23 31 57,7143 31,3582 

Anop -11,08 +8,36 +1,13 35 13 04,6718 24 5 45,5730 654,2326 

Gvds -12,22 +8,01 +1,50 34 49 53,2978 24 4 52,3431 295,0552 

Tuc2 -11,90 +7,79 +0,90 35 31 59,4841 24 4 14,0138 160,8862 

Chan -15,37 +3,66 -0,43 35 30 40,0264 24 1 3,65180 58,4378 

Pala -6,47 +10,46 - 35 13 55,5141 23 40 58,5351 31,3174 

murt -13,04 +6,73 +1,18 35 11 56,4649 24 24 10,9445 207,4631 

ʃʾ˄ʰˁʰˌ рΦ3: ʆʰ˔ˏˍʹˍʶˌ ˁʰʽ ˍˇˉˇʻʶˋʾʰ ˋˍʰʻ˃˗˄ GPS ʃʹʴʺΥ ɳˊʴʰˋˍʺˊʽˇ ɮ˄˗ˍʶˊʹˌ 

ɱʶ˖ʵʰʽˋʾʰˌΣ ɳΦɾΦʃΦ 

ʁʽ ˋˍʰʻ˃ˇʾ ˍˇˎ ʵʽˁˍˏˇˎ GREECE ( TUC2, XRSO, ANOP ˁʰʽ GVDS) ʷ˔ˇˎ˄ ˋˍʰ˃ʰˍʺˋʶʽ ʶʵ˗ ˁʰʽ 

˔ˊˈ˄ʽʰ ˄ʰ ˋˍʷ˂˄ˇˎ˄ ʵʶʵˇ˃ʷ˄ʰΣ ʶ˄˗ ˇʽ ˋˍʰʻ˃ˇʾ ˍˇˎ ʵʽˁˍˏˇˎ URANUS (CHAN, PALA ˁʰʽ 

MURTύ ʶʾ˄ʰʽ ˁʰʽ˄ˇˏˊʽˇʽ ˁʰʽ ʷ˔ˇˎ˄ ˂ʾʴʶˌ ˃ʶˍˊʺˋʶʽˌΦ ʁʽ ʹ˃ʷˊʶˌ ˃ʷˍˊʹˋʹˌ ˍ˖˄ ˋˍʰʻ˃˗˄ 

˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ рΦ4Σ ʶˁˍˈˌ ˍˇˎ ˋˍʰʻ˃ˇˏ ˍʹˌ ɱʰˏʵˇˎΣ ˇ ˇˉˇʾˇˌ ʵʶ˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ 

ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌΦ 

 

ʅˍʰʻ˃ˈˌ ʋˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇˌ ɶ˃ʷˊʶˌ ˃ʷˍˊʹˋʹˌ 

Xrso ɮˉˊʾ˂ʽˇˌ нлло ς ʅʶˉˍʷ˃ʲˊʽˇˌ нлмм 2364 

Anop ɮˏʴˇˎˋˍˇˌ нлло ς ʁˁˍ˗ʲˊʽˇˌ нлмл 2003 

Tuc2 ʁˁˍ˗ʲˊʽˇˌ нллп - ɲʶˁʷ˃ʲˊʽˇˌ нлмп 3639 

Chan ɿˇʷ˃ʲˊʽˇˌ нлмо ς ɲʶˁʷ˃ʲˊʽˇˌ нлмп 734 

Pala ɲʶˁʷ˃ʲˊʽˇˌ нлмп ς ɹʰ˄ˇˎʱˊʽˇˌ нлмр 73 

murt ɿˇʷ˃ʲˊʽˇˌ нлмо ς ɲʶˁʷ˃ʲˊʽˇˌ нлмп 715 

ʃʾ˄ʰˁʰˌ рΦ4Υ ʆʰ˔ˏˍʹˍʶˌ ˁʰʽ ˍˇˉˇʻʶˋʾʰ ˋˍʰʻ˃˗˄ GPS ʃʹʴʺΥ http://dionysos.survey.ntua.gr/ 

 

ʆʰ ʵʽʰ˄ˏˋ˃ʰˍʰ ˍ˖˄ ˋˍʰʻ˃˗˄ ʵʶʾ˔˄ˇˎ˄ ˅ʶˁʱʻʰˊʹ ˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁʺ ˁʰˍʶˏʻˎ˄ˋʹ 

ˇˊʽʸˇ˄ˍʽˇʴˊʰ˒ʽˁʱΦ 

ɱʽʰ ˍʹ˄ ˋˏʴˁˊʽˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ GPS ˃ʶ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ˉʰˊʰˉʱ˄˖ ˃ʶ ˍʹ˄ 

ˍʶ˔˄ʽˁʺ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˄ʰ ˉˊˇʲ˂ʹʻˇˏ˄ ˍʰ ʵʽʰ˄ˏˋ˃ʰˍʰ vN, vE ˁʰʽ vU 

ˋˍʹ˄ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ Line of Sight, ˋˍʹ˄ ˇˉˇʾʰ ˇ ʵˇˊˎ˒ˈˊˇˌ ʰ˄ʽ˔˄ʶˏʶʽ ˍʹ˄ ˉʰˊʰ˃ˈˊ˒˖ˋʹΦ 

ɴˍˋʽΣ ʻʰ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋˍˇˏ˄ ˍʰ ˍˊʾʰ ʰˎˍʱ ʵʽʰ˄ˏˋ˃ʰˍʰ ˋʶ ʷ˄ʰ ʵʽʱ˄ˎˋ˃ʰ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ LOS. 

ɱʽʰ ˍʰ ʵʽʰ˄ˏˋ˃ʰˍʰ ʰˎˍʱ ʽˋ˔ˏʶʽΥ 

ὺ ὺ ὺ ὺ  

http://dionysos.survey.ntua.gr/
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ɽˈʴ˖ ˍʹˌ ʵʽʶˏʻˎ˄ˋʹˌ LOS ˁʰʽ ˍʹˌ ˋ˔ʶʵˈ˄ ˉˇ˂ʽˁʺˌ ˍˊˇ˔ʽʱˌ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ  ˉʰˊʰˍʹˊˇˏ˃ʶ 

ˈˍʽ ˍˇ ʵʽʱ˄ˎˋ˃ʰ vLOS ʶʾ˄ʰʽ ʶˎʰʾˋʻʹˍˇ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ Up ˁʰʽ East ˁʰʽ ˉˇ˂ˏ ˂ʽʴˈˍʶˊˇ ˁʰˍʱ ˍʹ 

ʵʽʶˏʻˎ˄ˋʹ NorthΣ ˂ˈʴ˖ ˍʹˌ ˁ˂ʾˋʹˌ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ, ɹ ʽʰ ʴ˖˄ʾʰ ˉˊˈˋˉˍ˖ˋʹˌ 

23ˇ ˁʰʽ heading angle ʾˋ́ ˉʶˊʾˉˇˎ ˃ʶ нллˇ ʹ ʶˎʰʽˋʻʹˋʾʰ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ˍʹˌ ʵʽʶˏʻˎ˄ˋʹˌ LOS 

ˋˍʽˌ ˍˊʶʽˌ ʵʽʰˋˍʱˋʶʽˌ ʶʾ˄ʰʽ [0.92, -0.13, 0.37][ ὺ ,  ὺ , ὺ ]ʆ Φ ʃʰˊʰˍʹˊˇˏ˃ʶ ˈˍʽ ˇʽ 

ˇˊʽʸˇ˄ˍʽˇʴˊʰ˒ʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʰʴ˄ˇʹʻˇˏ˄ ʰ˂˂ʱ ˇ ˉʰˊʱʴˇ˄ˍʰˌ ˍʹˌ 

ʵʽʶˏʻˎ˄ˋʹˌ Up ̄ ʰʾʸʶʽ ˍˇ˄ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇΦ 

 

 

ʅ˔ʺ˃ʰ рΦп: ʃˊˇʲˇ˂ʺ ɻ ʽʰ˄ˎˋ˃ʱˍ˖˄ Up, North ˁ ʰʽ East ̀ ʶ ʵʽʶˏʻˎ˄ˋʹ LOS 

ɳʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˇ ʵˇˊˎ˒ˈˊˇˌ ˃ʶˍˊʱʶʽ ˍʽˌ ˍʰ˔ˏˍʹˍʶˌ ˋˍʹ˄ ʵʽʶˏʻˎ˄ˋʹ LOSΣ ʹ ˇˉˇʾʰ 

ʲˊʾˋˁʶˍʰʽ ˋʶ ʴ˖˄ʾʰ ʾˋʹ ˃ʶ ˍʹ˄ ʴ˖˄ʾʰ ˉˊˈˋˉˍ˖ˋʹˌ όʻincҒ23,3ˇ ύ ʰˉˈ ̱ ʹ˄ ʵʽʶˏʻˎ˄ˋʹ Up-Down. 

ʍˌ Heading angle ˇ˄ˇ˃ʱʸʶˍʰʽ ʹ ʴ˖˄ʾʰ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ ˖ˌ ˉˊˇˌ ˍˇ˄ ɰˇˊˊʱΣ ˇˎˋʽʰˋˍʽˁʱ ˍˇ 

ʰʸʽ˃ˇˏʻʽˇ ˍʹˌ ʵʽʶˏʻˎ˄ˋʹˌ LOS. ʍˌ ALD (azimuth look direction) ˇˊʾʸʶˍʰʽ ʹ ʵʽʶˏʻˎ˄ˋʹ 

ʻʷʰˋʹˌ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ ˁʰˍʱ ʰʸʽ˃ˇˏʻʽˇ ˁʰʽ ʶʾ˄ʰʽ ˁʱʻʶˍʹ ˉʱ˄ˍʰ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ 

ʵˇˊˎ˒ˈˊˇˎ LOS όˋ˔ʺ˃ʰ рΦ4). 

ɶ ʴʶ˖˃ʶˍˊʾʰ ˍʹˌ ˃ʶˍʰˍˊˇˉʺˌ ʰˎˍʺˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ˋ˔ʺ˃ʰ 5.5. 
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ʅ˔ʺ˃ʰ рΦ5: ɲʽʰ˒ˇˊʶˍʽˁʺ ˋˎ˃ʲˇ˂ʺ ˍ˖˄ ˇˊʽʸˈ˄ˍʽ˖˄ ˋˎ˄ʽˋˍ˖ˋ˗˄ όnorth, eastύ ˋˍʹ˄ ˁʰʻˇʵʽˁʺ 

ˁʰʽ ˋˍʹ˄ ʰ˄ˇʵʽˁʺ ̱ ˊˇ˔ʽʱΦ ɾˉ˂ʶΥ ɼʰʻˇʵʽˁʺ ˍˊˇ˔ʽʱ ɼˈˁˁʽ˄ˇΥ ɮ˄ˇʵʽˁʺ ˍˊˇ˔ʽʱ ʃʹʴʺΥ 

ʃʰˉˇˎˍˋʺˌΣ нлмп 

 

ʇˉˇ˂ˇʴʾʸʶˍʰʽ ˉˊ˗ˍʰ ʹ vALD, ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ʹ ˉˊˇʲˇ˂ʺ ˍ˖˄ ʵʽʰ˄ˎˋ˃ʱˍ˖˄ ˁʰˍʱ East ˁʰʽ ˁʰˍʱ 

North ̀ ˍʹ ʵʽʶˏʻˎ˄ˋʹ ALD (Hanssen, 2011): 

ὺ ὺÓÉÎὥ σ“Ⱦς ὺ ÃÏÓὥ σ“Ⱦς ὺÃÏÓὥ ὺ ÓÉÎὥ  

 

ɼʰʽ ʶ˄ ˋˎ˄ʶ˔ʶʾʰ ˍˇ ˉʰˊʰˉʱ˄˖ ʵʽʱ˄ˎˋ˃ʰ ˋˎ˄ʵˎʱʸʶˍʰʽ ˃ʶ ˍˇ ʵʽʱ˄ˎˋ˃ʰ ˁʰˍʱ Up ˁʰʽ 

ˉˊˇˁˏˉˍʶʽ ʹ ˍʶ˂ʽˁʺ ˍʰ˔ˏˍʹˍʰ ˉʱ˄˖ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ LOS: 

ὺ ὺÃÏÓ— ὺ ÓÉÎ—  P  

ὺ ὺÃÏÓ— ὺÃÏÓὥ ÓÉÎ— ὺ ÓÉÎὥ ÓÉÎ—  

 

ɳ˒ˈˋˇ˄ ʵʾ˄ˇ˄ˍʰʽ ˋ˒ʱ˂˃ʰˍʰ ˋˍʽˌ ˍʰ˔ˏˍʹˍʶˌ ˋˍʽˌ ʵʽʶˎʻˏ˄ˋʶʽˌ Up, North ˁʰʽ East 

ˎˉˇ˂ˇʴʾʸˇ˄ˍʰ ̱ ʰ ˋ˒ʱ˂˃ʰˍʰ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ LOS: 
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„ „z „z = ÓÉÎὥ „z ÃÏÓὥ „z  

ɼʰʽ 

„ „z „z = ÓÉÎ— „z ÃÏÓ— „z  

 

ʅˍʹ˄ ˃ʶ˂ʷˍʹ ʰˎˍʺ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ˍʰ ˋ˒ʱ˂˃ʰˍʰ ˍˇˎ GPSΦ ʆʰ ˋ˒ʱ˂˃ʰˍʰ ˍ˖˄ ˃ˇ˄ˍʷ˂˖˄ 

ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˁˇ˄ˍʱ ˋˍˇ ˃ʹʵʷ˄ ˂ˈʴ˖ ˍˇˎ ˃ʶʴʱ˂ˇˎ ʰˊʽʻ˃ˇˏ ˉʰˊʰˍʹˊʺˋʶ˖˄ ˉˇˎ ʷ˔ˇˎ˃ʶ 

ˁˎˊʾ˖ˌ ˋˍˇˎˌ ˋˍʰʻ˃ˇˏˌ ˍˇˎ ʵʽˁˍˏˇˎ ˍˇˎ ɳɾʃ όGREECEύ ˁʰʽ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ 

5.5. 

ɶ ˉʰˊʰˉʱ˄˖ ʶˉʶ˅ʶˊʴʰˋʾʰ ʷʴʽ˄ʶ ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄ excel ˁ ʰʽ ˎˉˇ˂ˇɹ ʾˋˍʹˁʰ˄ ̌ ʽ ˍʰ˔ˏˍʹˍʶˌ ˁʰʽ ˍʰ 

ˋ˒ʱ˂˃ʰˍʰ ˍ˖˄ ˋˍʰʻ˃˗˄ GPS ˋˍʹ ʵʽʶˏʻˎ˄ˋʹ LOS όˉʾ˄ʰˁʰˌ рΦ5). ɮ˒ʰʽˊʷʻʹˁʶ ˇ ˋˍʰʻ˃ˈˌ 

PALA ʁ ˉʶʽʵʺ ˁˊʾʻʹˁʶ ʰ˄ʰ˅ʽˈˉʽˋˍˇˌΣ ˂ˈʴ˖ ˍˇˎ ʴʶʴˇ˄ˈˍˇˌ ˈˍʽ ʶʾ˔ʶ ˃ʶˍˊʺˋʶʽˌ ˃ˈ˄ˇ то ʹ˃ʶˊ˗˄Φ 

 

ʅˍʰʻ˃ˈˌ GPS VLOS V̀LOS 

XRSO 4.62 0,0001 

ANOP 5.28 0,0001 

GVDS 5.59 0,0001 

TUC2 4.93 0,0002 

CHAN 2.44 0,0002 

MURT 4.88 0,002 

ʃʾ˄ʰˁʰˌ рΦ5Υ ʆʰ˔ˏˍʹˍʶˌ ˁʰʽ ˋ˒ʱ˂˃ʰˍʰ GPS ̀ ʶ ʵʽʶˏʻˎ˄ˋʹ LOS 

 

ʁʽ ˍʰ˔ˏˍʹˍʶˌ ʰˎˍʷˌ ˋˎʴˁˊʾ˄ˇ˄ˍʰʽ ˃ʶ ˍʽˌ ˍʰ˔ˏˍʹˍʶˌ ˉˇˎ ʲʴʺˁʰ˄ ʰˉˈ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍʹˌ 

ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ. ʋʰˊʱˋˋˇˎ˃ʶ ʷ˄ʰ˄ ˁˏˁ˂ˇ мрл ˃ʷˍˊ˖˄ ʴˏˊ˖ ʰˉˈ ˍˇ˄ ˁʱʻʶ ˋˍʰʻ˃ˈ ˍˇˎ GPS 

ˁʰʽ ˂ʰ˃ʲʱ˄ʶˍʰʽ ʷ˄ʰˌ ˃ʷˋˇˌ ˈˊˇˌ ˍ˖˄ ˍʰ˔ˎˍʺˍ˖˄ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ʰˎˍʺΦ  

ɶ ˋˏʴˁˊʽˋʹ ˍ˖˄ ˍʰ˔ˎˍʺˍ˖˄ SAR ˁʰʽ GPS ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ʴʾ˄ʶʽ ˁʰˍʱ ʰˉˈ˂ˎˍʹ ˍʽ˃ʺΣ ʵʽˈˍʽ ˋˍʰ 

SAR ʴʾ˄ʶˍʰʽ ˃ʽʰ ˎˉˇˍʾ˃ʹˋʹ ˍ˖˄ ˍʰ˔ˎˍʺˍ˖˄ ˍ˖˄ ˋʹ˃ʶʾ˖˄Φ ɳˉʾˋʹˌΣ ˋˍʰ SAR ˇʽ ˍʽ˃ʷˌ ˍ˖˄ 

ˍʰ˔ˎˍʺˍ˖˄ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˖ˌ ˉˊˇˌ ʷ˄ʰ ˋʹ˃ʶʾˇ ʰ˄ʰ˒ˇˊʱˌΣ ˋˍˇ˄ ˇˉˇʾˇ ˇˊʾʸˇˎ˃ʶ ˍʹ˄ ˍʰ˔ˏˍʹˍʰ 

˃ʹʵʶ˄ʽˁʺΣ ʶ˄˗ ˋˍʰ GPS ˁʱˍʽ ˍʷˍˇʽˇ ʵʶ˄ ʽˋ˔ˏʶʽΦ ʁˉˈˍʶ ʴʽʰ ˄ʰ ʴʾ˄ʶʽ ʹ ˋˏʴˁˊʽˋʹ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ 

ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˋˍʰʻ˃˗˄ GPS ˁʰʽ ˋˎʴˁˊʾ˄ˇ˄ˍʰʽ ˇʽ ʵʽʰ˒ˇˊʷˌ ˍ˖˄ ˍʽ˃˗˄ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ʰˉˈ 

ˍʰ SAR ˃ ʶ ˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʵʽʰ˒ˇˊʷˌ ʰˉˈ ˍʰ GPS.  

ʅˍˇ˄ ˉʾ˄ʰˁʰ рΦс ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍʹ˄ нʹ ˋˍʺ˂ʹ ˇʽ ʵʽʰ˒ˇˊʷˌ ˍ˖˄ ˋˍʰʻ˃˗˄ ˋˍʽˌ ˍʰ˔ˏˍʹˍʶˌ ˃ʶ ˍʰ 

SAR ɻ ʶʵˇ˃ʷ˄ʰΣ ˋˍʹ˄ оʹ ˃ ʶ ˍʰ GPS ˁ ʰʽ ˋˍʹ˄ пʹ ̌ ʽ ˃ʶˍʰ˅ˏ ˍˇˎˌ ʵʽʰ˒ˇˊʷˌΦ 
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ɲʽʰ˒ˇˊʷˌ 
˃ʶˍʰ˅ˏ 
ˋˍʰʻ˃˗˄ 

SAR 
(mm/y) 

GPS 
(mm/y) 

SAR-GPS 
(mm/y) 

xrso-murt 1,69 -0,27 1,96 

xrso-anop 1,85 -0,67 2,52 

xrso-tuc2 1,73 -0,31 2,04 

xrso-chan 1,24 2,17 -0,94 

murt-anop 0,16 -0,40 0,56 

murt-tuc2 0,04 -0,04 0,08 

murt-chan -0,45 2,44 -2,89 

anop-tuc2 -0,12 0,35 -0,47 

anop-chan -0,61 2,84 -3,45 

tuc2-chan -0,49 2,49 -2,98 

     ɾʷˋˇˌ ˈˊˇˌΥ -0,36 

ʃʾ˄ʰˁʰˌ рΦ6: GPS vs. SAR 

 

ʃʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˇʽ ʵʽʰ˒ˇˊʷˌ ʲˊʾˋˁˇ˄ˍʰʽ ˃ʷˋʰ ˋˍʰ ˈˊʽʰ ˍˇˎ ˋ˒ʱ˂˃ʰˍˇˌΣ ˃ʽʰˌ ˁʰʽ ˍˇ 

ˋ˒ʱ˂˃ʰ ˋˍʽˌ ˍʰ˔ˏˍʹˍʶˌ ˍ˖˄ SAR ʶʾ˄ʰʽ ʴˏˊ˖ ˋˍˇ мmm/y ˁʰʽ ˋˍʰ GPS ˉʶˊʾˉˇˎ н mm/y ʴʽʰ 

˃ʶˍˊʺˋʶʽˌ р ʶˍ˗˄ ˁʰʽ ʴˏˊ˖ ˋˍʰ рmm/y ʴʽʰ н ˔ˊˈ˄ʽʰ ˉʰˊʰˍʹˊʺˋʶ˖˄ (Sella et al., 2002). ʁʽ 

ˋˍʰʻ˃ˇʾ XRSO, ANOP ˁʰʽ TUC2 ʷ˔ˇˎ˄ ˃ʶˍˊʺˋʶʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˍ˖˄ р ʶˍ˗˄Σ ʶ˄˗ ˇʽ ˋˍʰʻ˃ˇʾ 

CHAN ˁʰʽ MURT ʷ˔ˇˎ˄ ˃ʶˍˊʺˋʶʽˌ ˉʶˊʾˉˇˎ ʴʽʰ н ˔ˊˈ˄ʽʰΦ ɴˍˋʽΣ ʴʽʰ ˍˇˎˌ ˋˍʰʻ˃ˇˏˌ XRSO, 

ANOP ˁʰʽ TUC2  ʻʶ˖ˊʶʾˍʰʽ ˋˎ˃˒˖˄ʾʰ ˃ʶˍʰ˅ˏ SAR ˁʰʽ GPS Ѝρ ς ςȟςσ mm/y ˁʰʽ ʴʽʰ 

ˍˇˎˌ ˋˍʰʻ˃ˇˏˌ CHAN ˁʰʽ MURT  Ѝρ υ υȟρ mm/yΦ ɶ ˃ʷʴʽˋˍʹ ʵʽʰ˒ˇˊʱ ˉˇˎ 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍˇ˄ ˉʾ˄ʰˁʰ рΦс ʶʾ˄ʰʽ -2,87mm/yΣ ˇˉˈˍʶ ʻʶ˖ˊˇˏ˃ʶ ˈˍʽ ˃ʶˍˊʺˋʶʽˌ ʰˉˈ SAR ˁʰʽ 

ʰˉˈ GPS ̡ ˊʾˋˁˇ˄ˍʰʽ ˋʶ ˋˎ˃˒˖˄ʾʰΦ 

ɳ̄ ˇ˃ʷ˄˖ˌΣ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˋˎʴˁˊʽʻʶʾ ʹ ˉʰˊʰˍʹˊˇˏ˃ʶ˄ʹ ˉʰˊʰ˃ˈˊ˒˖ˋʹ ʰˉˈ 

ʵʽʰ˒ˇˊʶˍʽˁʱ ˋʶˍ ʵʶʵˇ˃ʷ˄˖˄Φ ʁʽ ˃ʶˍˊʺˋʶʽˌ GPS ʶʾ˄ʰʽ ʰ˄ʶ˅ʱˊˍʹˍʶˌ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ 

˔ˊˇ˄ˇˋʶʽˊʱˌ ˃ʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʵʽʰ˒ˇˊʽˁʺˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌ ˁʰʽ ʴʽΩ ʰˎˍˈ ˃ˉˇˊˇˏ˄ ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˄ʰ ʶˁˍʽ˃ʹʻʶʾ ʹ ʰˁˊʾʲʶʽʰ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ˍʹˌ ˋˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰˌΦ 
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6. ɫɭɥɩɞɪɚɫɥɚɬɚ 
ʅˍˇ ˁʶ˒ʱ˂ʰʽˇ ʰˎˍˈ ʴʾ˄ʶˍʰʽ ʹ ˉʰˊˇˎˋʾʰˋʹ ˍ˖˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ˍʹˌ ˃ʶ˂ʷˍʹˌ ˉˇˎ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ʰˎˍʺ˄ ˍʹ˄ ʶˊʴʰˋʾʰΦ ɮˊ˔ʽˁʱΣ ʴʾ˄ʶˍʰʽ ʰ˄ʰ˒ˇˊʱ ˋˍʹ˄ ʶˊ˃ʹ˄ʶʾʰ ˍ˖˄ 

ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˉˇˎ ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ˋˍʹ˄ ˉʰˊʱʴˊʰ˒ˇ Ϡ рΦо ˁʰʽ ϠрΦр ˋʶ ʶˎˊʶʾʰ όregional) 

ˁʰʽ ˋʶ ˍˇˉʽˁʺ ˁ˂ʾ˃ʰˁʰ όlocal scaleύΦ ɴˉʶʽˍʰ,  ʴʾ˄ʶˍʰʽ ˃ʽʰ ˋˏʴˁˊʽˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ 

˂ˇʴʽˋ˃ʽˁ˗˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˍʽˌ ʵʽʰ˒ˇˊʷˌ ˁʰʽ ˁʱˉˇʽʶˌ ʽʵʽʰʽˍʶˊˈˍʹˍʷˌ ˍˇˎˌΦ ʆʷ˂ˇˌΣ 

ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˃ʶˊʽˁʷˌ ˉˊˇˍʱˋʶʽˌ ʴʽʰ ˃ʶ˂˂ˇ˄ˍʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ ˁʰʽ ˋˎ˄ʷ˔ʽˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌΦ 

6.1. ɞʍʈʂʉʀʚɻ ɚʌʋʐʀʇʀʎʈʗʐʖʉ  
ʁʽ ˍʶ˂ʽˁˇʾ ˔ʱˊˍʶˌ ʵʽʰ˔ˊˇ˄ʽˁʺˌ ʶʵʰ˒ʽˁʺˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ˉʰˊʺ˔ʻʹˋʰ˄ ʷˉʶʽˍʰ ʰˉˈ ˍʹ˄ 

ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʰˊ˔ʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ˍʰ ˂ˇʴʽˋ˃ʽˁʱ SARscape ˁʰʽ StaMPSΦ ɮˁˇ˂ˇˎʻˇˏ˄ 

ˇʽ ˔ʱˊˍʶˌ ʰˎˍˇʾ ʰˉˈ ˍʰ ʵˏˇ ˂ˇʴʽˋ˃ʽˁʱ (ʶʽˁˈ˄ʰ сΦмύ. 

 

ɳʽˁˈ˄ʰ 6ΦмΥ ʆʰ˔ˏˍʹˍʶˌ ˉʰˊʰ˃ˈˊ˒˖ˋʹˌ ɲΦ ɼˊʺˍʹˌΦ ɮˊʽˋˍʶˊʱΥ SARscape ɲʶ˅ʽʱΥ StaMPS 

ʃˊʷˉʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˇʽ ʶˁˍʽ˃ʺˋʶʽˌ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ StaMPS ˉˇˎ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʹ˄ ˃ʶ˂ʷˍʹ ʰˎˍʺ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʷˌ ˃ʶ ˍˇ ˃ʷˋˇ ˈˊˇ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ʶ˄ˍˈˌ ˍʹˌ 

ˉʶˊʽˇ˔ʺˌ ʰ˄ʰ˒ˇˊʱˌ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʶ ʴˏˊ˖ ʰˉˈ ˍˇ˄ ˋˍʰʻ˃ˈ GPS ΨCHANΩ ˁʰʽ ʵʶ˄ 

ʰˉʶʽˁˇ˄ʾʸˇˎ˄ ʰˉˈ˂ˎˍʹ ˁʾ˄ʹˋʹΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˉ˂ʶˎˊʱΣ ˇʽ ˍʰ˔ˏˍʹˍʶˌ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ 

SARscape ʷ˔ˇˎ˄ ˎˉˇ˂ˇʴʽˋˍʶʾ ˃ʶ ʶˉʾˉʶʵˇ ʰ˄ʰ˒ˇˊʱˌ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍ˖˄ ˍʰ˔ˎˍʺˍ˖˄ ˍ˖˄ 

ˋʹ˃ʶʾ˖˄ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˋˍˇ ˋˍʱʵʽˇ ˍʹˌ ɻ ʶˏˍʶˊʹ ̩h ˄ˍʽˋˍˊˇ˒ʺ ̩(§5.2.7).  

ʁʽ ʵʽʰ˒ˇˊʷˌ ˉˇˎ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˋˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʵˏˇ ˂ˇʴʽˋ˃ʽˁ˗˄ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋˍʰ 

ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ʰ˄ʰ˒ˇˊʱˌ ˉˇˎ ˇˊʾˋˍʹˁʰ˄Σ ˋˍʹ˄ ʵʽʰ˒ˇˊʶˍʽˁʺ ˔ˊ˖˃ʰˍʽˁʺ ˁ˂ʾ˃ʰˁʰ 

ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ SARscape ˋˍˇ ˋˍʱʵʽˇ ˍˇˎ Refinement & 

Reflattening (§5.2.5) ʻʶ˖ˊʶʾ ˍʰ ˋʹ˃ʶʾʰ ʶ˂ʷʴ˔ˇˎ ˉˇˎ ʶˉʽ˂ʷʴʶʽ ˇ ˔ˊʺˋˍʹˌ ˖ˌ ˋʹ˃ʶʾʰ ˃ʶ 

˃ʹʵʶ˄ʽˁˈ ˊˎʻ˃ˈ ˃ʶˍʰˍˈˉʽˋʹˌΦ ʂ˃˖ˌΣ ˋˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˉʰˊʰˉʱ˄˖Σ ˍʰ 

ˋʹ˃ʶʾʰ ʰˎˍʱ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˋʶ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˍʶ˂ʽˁʱ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ 

ˉh ˊʰ˃ˈˊ˒˖ˋʹΣ ʶˉˇ˃ʷ˄˖ˌ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ˇ ʶʾ˄ʰʽ ˃ʶˊʽˁʱ ˋʹ˃ʶʾʰ ˄ʰ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˂ʰ˄ʻʰˋ˃ʷ˄ʰ 

ˉˊˈˍˎˉʰ ˍʰ˔ˎˍʺˍ˖˄Φ  
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ɳʽˁˈ˄ʰ сΦ2Υ ʆʰ˔ˏˍʹˍʶˌ ̄ ʰˊʰ˃ˈˊ˒˖ˋʹˌ ɲΦ ɼˊʺˍʹˌ ˃ʶ ˊʺʴ˃ʰˍʰ - StaMPS 

ʅˍʹ˄ ʶʽˁˈ˄ʰ сΦ2 ˒ʰʾ˄ˇ˄ˍʰʽ ˇʽ ˍʰ˔ˏˍʹˍʶˌ ˉˇˎ ʶ˅ʺ˔ʻʹˋʰ˄ ʰˉˈ ˍˇ StaMPS ˃ʰʸʾ ˃ʶ ˍʰ ˊʺʴ˃ʰˍʰ 

(http://194.177.194.115/panearth/mapfix.htmlύ ˉˇˎ ̫ ˔ˇˎ˄ ˔ʰˊˍˇʴˊʰ˒ʹʻʶʾ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ. 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍˇˎ ˁʶ˒ʰ˂ʰʾˇˎ ʴʾ˄ʶˍʰʽ ʰ˄ʱ˂ˎˋʹ ˃ʶˊʽˁ˗˄ ˋʹ˃ʶʾ˖˄ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˋʶ ˍˇˉʽˁʺ 

ˁ˂ʾ˃ʰˁʰ ˁʰʽ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇʽ ˂ˈʴˇʽ ʴʽʰ ˍˇˎˌ ˇˉˇʾˇˎˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ 

˒ʰʽ˄ˈ˃ʶ˄ʰ ˁʰʻʾʸʹˋʹˌ ʺ ʰ˄ˏ˕˖ˋʹˌΦ 

 

ɿˇˍʽˇʵˎˍʽˁˈ ˍ˃ʺ˃ʰ ɼˊʺˍʹˌ 

ɮˊ˔ʽˁʱΣ ˋˍˇ˄ ˉʰˊʰˉʱ˄˖ ˔ʱˊˍʹ ˍʰ˔ˎˍʺˍ˖˄ ˉʰˊʰˍʹˊʶʾˍʰʽ ʷ˄ˍˇ˄ʰ ʹ ʰ˄ˏ˕˖ˋʹ ˋˍˇ ˄ˈˍʽˇ 

ˍ˃ʺ˃ʰ ˍʹˌ ɼˊʺˍʹˌ ˂ˈʴ˖ ˍʹˌ ˋˏʴˁˊˇˎˋʹˌ ɮ˒ˊʽˁʰ˄ʽˁʺˌ ˁʰʽ ɳˎˊʰˋʽʰˍʽˁʺˌ ˉ˂ɦˁʰˌ ˂ʾʴˇ 

˄ˇˍʽˈˍʶˊʰ ʰˉˈ ˍʹ˄ ɼˊʺˍʹΦ ɶ ʰ˄ˏ˕˖ˋʹ ʰˎˍʺΣ ʵʹ˂ʰʵʺ ʹ ʰˉˈˋˍʰˋʹ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ ̱̌  

ʵˇˊˎ˒ˈˊˇ ˃ʶʽ˗˄ʶˍʰʽ, ʶʾ˄ʰʽ ˍʹˌ ˍʱ˅ʹˌ ˍ˖˄ Ҍрmm/year ˋˍˇ ɿˈˍʽˇ-ɲˎˍʽˁˈ ʱˁˊˇ ˍˇˎ ˄ʹˋʽˇˏ 

όʶʽˁˈ˄ʰ сΦоύΣ ʶ˄˗ ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ ʰˁˍˇʴˊʰ˃˃ʺˌ ˍˇˎ ˄ˈˍʽˇˎ ˍ˃ʺ˃ʰˍˇˌΣ ʹ ʰ˄ˏ˕˖ˋʹ ʰˎˍʺ ʶʾ˄ʰʽ 

ˍʹˌ ˍʱ˅ʹˌ ˍ˖˄ Ҍн-3 mm/year ̀ ʶ ˃ʶˊʽˁʱ ˋʹ˃ʶʾʰ.  

http://194.177.194.115/panearth/mapfix.html













































