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ABSTRACT

The Synthetic Aperture Radar (SAR) image is a type of radar i quired by satellite at
any time; day or night, though there is a change in weather iti t rainfall. In the field of
remote sensing SAR image analysis is the need of the World ADARSAT-2 C-Band fully
polarimetry SAR data is used. But it was in SLC (sing lex).format i.e. level 1 and was not
geocoded. Hence, for image analysis, the decompositionitechnique 1 to extract the any object on the
earth. But though it is decomposed and geocoded. ill the major problem in SAR images
which degrades the quality of images. Because analysis of the image is difficult. The
speckle noise can be removed by using diff; filters. Hence the speckle noise reduction helps
in preprocessing due to that the overall AR ‘image increases. In this paper experimental
result demonstrates the comparative s alysis with and without noise filter. The objective
of this paper work is to produce i.eglevel 2 for analysis so that processed image is much

better than selected an original SAR image.
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resolution images. The SAR sensor transmitted signal information towards
easuring the scattered or reflected energy back from the target material. The SAR
netrate clouds, fog, smoke etc. It is also has the capability to sense the object during
operates in all-weather conditions, though there is change in environmental changes
reflected from the target material consists of contributions from many independent

noise the resolution or quality of the image is reduced. Therefore, it is difficult to image processing on
SAR images. Usually, due to increasing the power of the signal the speckle noise is also increased by the
same amount. Hence it is essential to remove such type of noise from SAR images [2-3].

The polarization characteristics of electromagnetic energy recorded by a remote sensing system represent
an important variable that can be used in many earth resource investigations [4-6]. It is possible to
selectively send and receive polarized energy using active remote sensing systems which can be in the
form of HH, HV, VH, VV polarization. The dynamic range of the like polarized component is larger than
that of the cross-polarization component in urban areas; this is in contrast to the measurement of forested
areas, where the dynamic range of the cross polarized component is larger than that of the like polarized
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component [7]. It is also observed that the like-polarization (HH or VV) shows higher reflection and is
significantly different from the results observed for cross polarization (VH or HV). In the present study
RADARSAT-2 satellite fine quad polarized dataset is used [8].

In the present work decomposition techniques used for extracting the target information from the
backscatter. These techniques are aimed on separating the polarimetry measurements from a random
media into independent elements which can be associated to the various physical scattering mechanism
occurring on the ground. This paper will provide simulation model result of RADARSAT-2 SAR image
analysis using decomposition and speckle noise reduction technique using PolSARpro 4.2.0 and NEST
5.0.16 software. The main objective of the proposed work is to analyses SAR image with and without
filter decomposition RGB images.

SAR IMAGE ANALYSIS ALGORITHM
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in Nnt study is as shown above figure. The RADARSAT-2 provides powerful
h include high resolution imaging, flexibility in selection of polarization, left and
ions, shortened programming, processing and delivery timelines, superior data

d ground segment, and holds the worldwide distribution rights to RADARSAT-2
ssing included pre-processing by multi looking process, decomposition technique,

DEE€O SITION AND SPECKLE FILTERING TECHNIQUE

The available RADARSAT-2 C-Band fully polar metric data was in SLC (single look complex) format
Level 1 which implies that the data was in the form of the scattering matrix for single polarization
channel (HH, HV, VH and VV), in terms of the complex scattering coefficient. The data also had speckle
noise and was not geocoded. This data was in the slant range format, due to which it was compressed.
Therefore, the azimuth and the range direction were different, hence slant range to ground range
conversion was performed to equalize these resolutions. This resulted in the creation of an image with
square pixels due to equalization of the azimuth and range resolution using multi looking process. This
process was carried out to improve the radiometric accuracy of the measurements. Then further
processing is carried out using decomposition and speckle filtering techniques.
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DECOMPOSITION TECHNIQUE-

One of the main advantages of polarimetric radar data analysis is the possibility of separating and
identifying contributions from different types of scatteres in the imaged terrain. To do this, the received
scattering matrix is analyzed using various techniques to extract information about the scattering
processed. These process generally known as target decomposition. There are several types of
decomposition techniques performed on the scattering matrix.

PAULI DECOMPOSITION-

This is most common decomposition techniques of the scattering matrix is often employed to represent all
the polarimetric information in a single SAR image. Using the Pauli decomposition an RGB indage, also
called Pauli image can be constructed with the odd bounce, even bounce and 45°tilled even nc
components in red, blue and green colours respectively representing all the polarimetric anform

matrix [9]. a '\
AN

FREEMAN DECOMPOSITION- o L.
£ ) 4
o of a scatterer. The

d ugh a 3x3 scattering

W n models the
e scattering where a

unce scattering modelled
d by a first order Bragg

The Freeman approach is based on the decomposition of the power reflecti
scattering mechanism of a target or an ensemble of the target can be ex
matrix in the power domain for monostatic case. The Freeman-Durd
covariance matrix as the contribution of three scattering mecha
canopy scatterer is modelled as a set of randomly oriented dipoles (2
by dihedral corner reflector and (3) Surface or single-bouncé Scatterin
Surface scatterer [10].

SPECKLE FILTER-

In SAR sensing the data is characterized by a typiea ise callgd speckle, which is multiplicative in
irin flected back signal. SAR imaging is
based on the integration of a scene coheren S tiple scatterers from within a resolution cell.

This gives rise to constructive and destru i s the return signal which in turn gives causes

cla551flcat10n segmentation etc.
with additive noise which is

oval techniques used in image processing field deal
optical data sets [11].

MEDIAN FILTER
Order-statistics filter: -14] arg nomlinear spatial filters whose response are based on ordering (ranking)
the pixels contain e area encompassed by the filter, and then replacing the value of the
centre pixel with etermined by the ranking result. Median filter is used in the SAR filters &

(a) HH_Polarization (b) HV_Polarization (c) VH_Polarization (d) VV_Polarization

Figure 2: Original RADARSAT-2 SAR Image
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The study area is located in the city of British Columbia by longitude 122°46° to 123° 21'W & latitude
48° 55> to 49° 32’ of Vancouver, Canada. This is a coastal seaport city on the mainland of British
Columbia, Canada. The 2011 census recorded 603,502 people in the city, making it the eighth largest
Canadian municipality. The Greater Vancouver area of around 2.4 million inhabitants is the third most
populous metropolitan area in the country and the most populous in Western Canada. The City of
Vancouver encompasses a land area of about 114 square kilometers, giving it a population density of
about 5,249 people per square kilometer (13,590 per square mile). The RADARSAT-2 image with the
fine quad 2 polarization obtained on 15/04/2008 is used in this study (Figure 2). The SAR image has a
full polarization of HH, HV, VH, VV having 30 short pulses [15].

RESULT FINDING AND DISCUSSION
The RADARSAT-2 image with the fine quad polarization i.e. HH, HV, VH, VV initi
the ground range by using multi looking process. Then decomposition technique aBphe re- proces d

image. The following figure shows Pauli decomposition image

“

i Decomposition Image

The figure shows the natural co ion result, which helps to analyze images in true color i.e.
Red, green and blue gbmbination. ther freeman decomposition used for analysis. In this model the
covariance matrix a$ the contribution of three scattering mechanisms Volume scattering, Double bounce
scattering and Odd bouncescattering as shown in following figure,

e

il o

Figure: 4 (a) Volume Scattering (b) Double Bounce Scattering (¢) Odd Bounce Scattering
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The above scattering images results are combined as, red is volume scattering, green is double bounce
scattering and blue is odd bounce scattering. Then resultant freeman RGB SAR image is formed as shown
in following figure,

Figure 5: Freeman RGB image wit

r
Since the decomposition having speckle noise which degrades the quality of SAR image, hence the
speckle noise filter helps to improve the visibility of the Fe

Figure 6: Freeman RGB image with Median Filter

ws the results of freeman RGB image using median filter. From the result, it shows
image is good for analysis.

CONC ION

This paper made an attempt of SAR image analysis for microwave C-Band RADARSAT-2 fine quad
polarized of Vancouver city, Canada. In this work the SAR image contains various objects like sea port
area, settlement, hill area, rivers, roads etc. Hence, for analysis of all these parameter the original
RADARSAT-2 image was not useful. The processing results of freeman decomposition and speckle
filtering techniques helped in better visual interpretation. The freeman decomposition helps to extract the
object in the SAR image and the resulting RGB image was created which was exactly like the Pauli
decomposition image. Also the median filter used as a speckle filter for removing the speckle noise from
the image. Therefore, from the all simulation results it is concluded that the decomposed speckle filter
RADARSAT-2 SAR image having better performance than without a decomposed speckle filter for the
image analysis.
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