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Abstract:

In this paper by using the adaptive filter on subset satellite image from landsat 7
(ETM+).This image taken on March27_2006 that included hur aldalmach by using erdas 8.4
and envi4.3 programs softwares for making filter and statistical (min,max and mean value).
This study shows that combination image after filtering clearer than same image before
filtering.
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1. Introduction So, the filter achieves a balance between
straightforward averaging (in
homogeneous regions) and the identity
filter (where edges and point features
exist). This balance depends on the
coefficient of variation inside the moving

The Lee and Kuan filters have the
same formation, although the signal model
assumptions and the derivations are
different.Essentially, both the Lee and
Kuan filters form an output image by

computing a linear combination of the window.
center pixel intensity in a filter window The Frost filter also strikes a balance
with the average intensity of the window. between averaging and the all-pass filter.
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In this case, the balance is achieved by
forming an exponentially shaped filter
kernel that can vary from a basic average
filter to an identity filter on a point wise,
adaptive basis. the response of the filter
varies locally with the coefficient of
variation. In case of low coefficient of
variation, the filter is more average-like,
and in cases of high coefficient of
variation. The filter attempts to preserve
sharp features by not averaging [1].
Although the existing despeckle filters are
termed as “edge preserving” and “feature
preserving,” there exist major limitations
of the filtering approach. First, the filters
are sensitive to the size and shape of the
filter window. Given a filter window that is
too large (compared to the scale of
interest),over-smoothing will occur and
edges will be blurred. A small window will
decrease the smoothing capability of the
filter and will leave speckle. In terms of
window shape, a square window (as is
typically applied) will lead to corner
rounding of rectangular features that are
not oriented at perfect 90 rotations, for
example. Second, the existing filters do not
enhance the existing filters do not enhance
edges—they only inhibit smoothing near
edges. When any portion of the filter
window contains an edge, the coefficient
of variation will be high and smoothing
will be inhibited. Therefore, noise/speckle
in the neighborhood of an edge (or in the
neighborhood of a point feature with high
contrast) will remain after filtering. Third,
the despeckle filters are not directional[2].
In the vicinity of an edge, all smoothing is
precluded, instead of inhibiting smoothing
in directions perpendicular to the edge and
encouraging smoothing in  directions
parallel to the edge. Last,the thresholds
used in the enhanced filtersedges—they
only inhibit smoothing near edges.[1].
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a. Adaptive Speckle Filters

They briefly describe the speckle
reducing filters:the Lee filter and the Frost
filter. Then, they examine the relationship
between the speckle filters and the
diffusion technique.The Lee filter is
designed to eliminate speckle noise while
preserving edges and point features in
radar imagery.

Based on a linear speckle noise
model and the minimum mean square error
(MMSE) design  approach, the filter
produces the enhanced data according to
[=Tstks(Is- To)... ... (1)

where Ig. is the mean value of the
intensity within the filter window ks ns

is the adaptive filter coefficient

determined by
kszl‘CUZ/ Csz ....... (2)

and c,? :is a constant for a given
image and can be determined

here:

0>=(1/] 1) Zpen (lp~ T/ (1~ T)°.....(3)
by either c,>=1/ENL....... 4)

where ENL is the effective number
of looks of the noisy image

b. Speckle filters

The most primitive filter is the mean
filter. But a better version of mean filter is
the multi-look processing of Synthetic-
aperture radar (SAR) data, whereby the full
bandwidth of the signal is divided into
overlapping smaller bandwidth spectrums,
and incoherently summed to reduce the
speckle noise. This is effective in reducing
noise, but at the cost of degraded spatial
resolution. Other speckle filters involve
both adaptive as well as non adaptive
filters. The other type of non adaptive filter
is the median. This is better than mean in
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terms of preserving edges. But still these
are not adaptive to the noise in edges, and
in regions of sudden jumps and changes.
Hence, the non adaptive methods such as
Lee, Frost, Gamma-map, Kuan, simulated
annealing types of filtering have been
resorted to, in order to take care of speckle

3].

The two main approaches for
training multi-spectral remote sensing data
classifiers are supervised and unsupervised
learning. Supervised learning involves
training the classifier with a learning set of
pixels whose landuse label is known.
Typically, the training set is assembled
either by an on-site survey or by a human
photo-interpreter using aerial and/or
satellite photographs and maps.
Assessment of the performance of the
classifier can be done by classifying a
separate test data set of pixels with known
landuse labels. It is generally considered
good practice to take the testing and
training pixels from different areas in the
image. Unsupervised learning on the other
hand does not require labelled training
pixels. Instead, this method tries to identify
natural clusters in the data. The method
however, does require the setting of
parameters such as expected number of
clusters, maximum cluster variance, etc. It
is the task of the data analyst to afterwards
identify the natural clusters in terms of
landcover classes or class combinations.
The main advantages of the unsupervised
clustering scheme is that it does not force
multimodal clusters into a unimodal
distribution (such as can be the case for
maximum likelihood if no precautions are
taken), and that it is a more economic
procedure since it does not require a
training set. Supervised classification on
the other hand has the advantage of
classifying the images with labels that are
meaningful for the end-users. As an
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additional advantage, it enables an
assessment of the accuracy of the
classification. However, accumulating the
training set, e.g. by an on-site survey, can
be very expensive[4].

density function of the scene is
required before the filter can be applied.
The scene reflectivity is assumed to be a
Gamma distribution instead of a Gaussian
distribution and the filtering process is
controlled by setting two thresholds. [5].
Reduction of speckle noise is one of the
most important processes to increase the
quality of radar coherent images. Image
variances or speckle is a granular noise that
inherently exists in and degrades the
quality of the active radar and SAR
images. Before using

active radar and SAR imageries, the
very first step is to reduce the effect of
Speckle noise. Most of speckle reduction
techniques have been studied by
researchers;  however, there is no
comprehensive method that takes all the
constraints into consideration.

Filtering is one of the common
methods which is used to reduce the
speckle noises. This paper compares Six
different  speckle  reduction filters
quantitatively using both simulated and

real imageries. The results have been
presented by filtered images, statistical
tables and diagrams. Finally, the best filter
has been recommended based on the
statistical and experimental results [6].
speckle, a form of multiplicative, locally
correlated  noise, plagues  imaging
applications such as medical ultrasound
image interpretation. For images that
contain speckle, a goal

of enhancement is to remove the
speckle without destroying important
image features. In certain applications,
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however, the removal of speckle may be
counterproductive. Examples in which
speckle preservation is important include
feature tracking in ultrasonic imaging [7].
They have developed a nonlinear
anisotropic diffusion technique, speckle
reducing  anisotropic  diffusion,  for
removing multiplicative noise in imagery.
Unlike other existing diffusion techniques

[8].
2. Data and Method

The adaptive filter has been applied
on subset satellite image from landsat
7(ETM+) . This image taken on march
27_2006 that included hur al dalmach by
using erdas8.4  program  for made.
filtering and using envi4.3 program for
statically (min ,max,and mean value ).
Figure (1) represents steps of this work:

Criginalimage

Y

Subsetimage for
134 bands
v

Combkination 134 bands

v
Filtering combkinationimage

+

Calculate minmax, meanvalue

v

Compare between combination
image before and after filtering

Figure (1): steps of this work
3. Result and Discussion:

The second figure is the subset
image for bandsl1,3 and4 before and after
filtering, like figure (2) , that shows study
area of hur aldalmach .The third figure is
about images to same study area before

and after filtering ,like figure(3). The mean
values after filtering were lower than
theses before filtering like figure (4 )and
tables (1),(2).These results show that the
combination image after filtering clearer
than same image before filtering.
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Imagel134 after
filtering

Image 134 before
filtering

Figure (3): combination 1,3,4 bands before
and after filtering

Table(1): min,max, mean value for image
before filtering

Min Max Mean
0 163 75.65
0 215 89.15
0 174 86.11

Table(2): min,max, mean value for image
after filtering

Min Max Mean
0 218 75.24
-5 248 88.76
-8 212 85.71




JOURNAL OF KUFA - PHYSICS, Vol.8 / No.2 (2016) Israa Hussein Mohammed

4. Reference

[1] 1. Yongjian Yu , Scott T ,"Speckle
Reducing  Anisotropic  Diffusion”
Acton, Senior Member, IEEE, IEEE
TRANSACTIONS ON IMAGE
PROCESSING, VOL. 11, NO. 11,
NOVEMBER 2002.

“Locally monotonic

Filter band 1 band 1 [2] Acton .S. T

diffusion,” IEEE  Trans. Signal
Processing, vol. 48, pp. 1379-1389,
May 2000.

[3] Arundhati Misra, Dr. B Kartikeyan,
Prof. S Garg ," NOISE REMOVAL
TECHNIQUES FOR MICROWAVE

REMOTE SENSING RADAR DATA

AND ITS EVALUATION "Space

Applications Centre, ISRO,
Ahmedabad, India. HOD of Computer
Science& Engineering Department Of
Nirma University, Ahmedabad.

[4] Freddy Fierens and Paul L. Rosin,"”
Filtering remote sensing data in the

spatial and feature domains” Institute

Filterband4 band 4 for Remote Sensing Applications Joint
Figure (2) :bands 1,3,4 before and after Research Centre, 1-21020 Ispra (VA),
filtering Italy.
//L”/M\\ [5] Judith Berglund, John R. Jensen,"
1M T Speckle Noise Reduction in SAR
] Imagery Using a Local Adaptive
f’/\//\ Median Filter Fang Qiu" Program in
. ‘ ] . 7 Geographic  Information  Sciences,
D7 w7 e & University of Texas at Dallas,
Mean value for image | Mean value for image Richardson,  Texas  75083-0688
after filtering before filtering Department of Geography, University

Figure(4):mean value for image before and of S(?Uth Carolina, Columbia,South
after filtering Carolina 29208.

[6] Mansourpour a .M., Rajabi a .M.A.,
Blais .J.AR.," EFFECTS AND
PERFORMANCE OF SPECKLE
NOISE REDUCTION FILTERS ON
ACTIVE RADAR AND SAR
IMAGES", Dept. of Geomatics Eng.,
University of Tehran, Tehran, 14395-

—-29—



JOURNAL OF KUFA - PHYSICS, Vol.8 /No.2 (2016)

Israa Hussein Mohammed

[7]

[8]

515 Iran b Dept. of Geomatics Eng.,
University of Calgary, Calgary,
Alberta, T2N 1N4, Canada .

Trahey. G. E., Hubbard .S. M., and
von Ramm .O. T., “Angle independent
ultrasonic blood flow detection by
frame-to-frame correlation of B-mode
images,” Ultrasonics, vol. 26, pp. 271—
276, 1988.

abd-Elmoniem. K. Z., Kadah Y. M.,
and Youssef .A. B. M., “Real time
adaptive ultrasound speckle reduction
and coherence enhancement,” in Proc.
ICIP 2000, Vancouver, BC, Canada,
Sept. 10-13, 2000, pp. 1106-1109.

-30-



