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ABSTARCT:

Images are replications of real-world objects. Image enhancement is the method of applying certain
changes to an input image. The changes require feedback from a human evaluator of the output resulting
image. The target of image enhancement isto improve the quality of the image so that the resultant image
is better than the original image. In this paper remote sensing images has been used. Traditional salt and
pepper noise is added and removed using median filter. M or phological operations have been implemented
in remote sensing images so as to enhance the quality of the image. Enhancement technique is done.
Texture segmentation is also implemented using texture filters. Local range and local standard deviation of
the images are found using texture filters. Standard deviation filtering of the image gives best result when
compared to rangefiltering.

Keywords: Texture Segmentation, Range Filtering, Local Sandard Deviation Filtering.

1. INTRODUCTION

Remote sensing can be defined as gaining informadlmout an object but without making physical
contact with it [3]. The activities such as recogliobserving, perceiving objects or events atwfagaplaces can
be done using remote sensing images. Even it hedp® collect data on dangerous or inaccessiblasaaéso
[3].The two types of remote sensing are passiveotersensing and active remote sensing. Passiverssnsts
the natural emissions which are reflected by thedlor by the areas around. Sunlight reflectiorthie most
common source of rays that is measured by passiaoss [2].

On the other hand active collection emits energypritler to examine objects and areas whereupon a
sensor then detects and measures the rays thedleisted or backscattered from the target. RADAR BIDAR
are best examples of active remote sensing [2]efdg a noise can be attached to any kind of irmablere the
noise can be described as any disturbance thagebahe real or original image [1]. Basically, thare various
ways to introduce noise into an image. As the sahere are various types of filters such as adapfiter,
median filter and linear filter to reduce the noSk& Among all those filters, the median filterifig] is a simple
and powerful non-linear filter.

2. METHODOLOGY

One of the essential techniques in image processifiliering of noise [1]. Noise removal is othase
known as noise decreasing in which the fluctuatwingixels values are enhanced. The system ar¢hieeof our
proposed work is shown in the Fig.1
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Figl. System Architecture

2.1. Noise

Noise is an interruption which caudlestuations in the pixel values. Hence the pixelues show
random difference and this cannot be avoided. Ncésebe seen in several ways. It can be divideddban the
distribution of disturbances, correlation, natung &ource [1]. There are many types of noises sgcperiodic
noise, salt-and-pepper noise, Poisson noise, andgiza noise.

2.2. Salt & Pepper Noise

In this paper salt and pepper noisalded to the image [7]. Sensors and memory prabtema to the
transfer of wrong maximum values of pixels is th@mreason for this noise.

P1, x=A4
P(x)=1 P2, x=h
0, otherwise Equ. (1)

Where P1, P2 are the probabilities density func{i®bF). P(x) is distribution of salt and pepperseoin image
and A, B are the array size image.

2.3. Median Filter:

Median filtering is a nonlinear operation. It istef used to reduce "salt and pepper" noise in image
processing. It is more effective than other notsesause it reduces noise and also preserves ddgesally a
noise can be added to any variety of images. Heredise can be described as any interruptiomtiodifies the
actual image.

There are several ways to add noise into an inmBgere are many types of filters to condense theensiich
as linear filtering, adaptive filtering and medifiitering. Median filtering is a simple and powelrfaon-linear
filter while compared to all other filter and itvery easy to implement. Median filtering is thesteoise removal
technique for removal of salt and pepper noise.

Median filtering is a common image enhancetntechnique. It removes the disturbance fromasadt pepper
noise very effectively. When compared to lineamteques this filtering is less sensitive. It remswsalt and
pepper noise without reducing the sharpness ahagé.

3. MORPHOLOGICAL OPERATIONS

Image morphology plays a very vital rolegrocessing the images. It is an important toolnmage
processing [8]. Morphology can be defined as preiogsof images based on shapes using a set of image
processing operations. Morphological operationsaterean output image of same size by applying a
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structuring element to an input image. This operafiroduces an output where the value of each pixtle
output image is based on the evaluation of theesponding pixel in the input image with its neighbfB].

3.1 Erosion Process
The important morphological operations dilation and erosion. Dilation method is useddal pixels to
the boundaries of an image and erosion methodeid tesremove pixels from the boundaries of an in&pyein

this paper, the erosion method is used. The erosiethod is another important operation of mathecahti
morphology. The output of the erosion operation is

( j)_{1ft:a:ﬂ"z=!|:
8o Yo = 0forz<k Equ. (2)

4. IMAGE ENHANCEMENT

Image enhancement alters the input image fonéunprocessing so as to improve the value of ttegenThe
aim of image enhancement is to produce an image avibetter quality. It also improves the interplodity or
insight of information in images for human view§d$ It provides a “better' input for other compiged image
processing techniques. The image enhancement stahishe concept of image betterment. There ar@yma
factors which are responsible to improve the gualftan image. Few necessary factors are contraghtness,
spatial resolution and noise [9].

5. TEXTURE SEGMENTATION

Texture segmentation is used to segment the tegburtent in an image. The texture content in thggore of
the image can be characterized using texture amalyexture analysis identifies the behavior ddwati by the
silk, rough, or bumpy in the context of an imageck behavior refers to the variations in gray levélostly
commonly used texture measures are derived frorsthg Level Co-occurrence Matrix (GLCM).

5.1 Range Filter
Local range of the image can be found by a funatalfed rangefilt.
Image2=rangefilt(Imagel)

It uses the morphological functions to determine tmaximum and minimum values in the specified
neighborhood. Accordingly, rangefilt uses the paddiehavior of these morphological functions. laiso used
to specify neighborhoods of various shapes suclligls ball etc. Range filtering highlights the edgend
surfaces.

5.2 Standard Deviation Filter
Local standard deviation of the image can be fdund function called stdfilt.
Image2=stdfilt(Imagel)

It is also used to specify neighborhoods of varislspes such as disk, ball etc. The function called is used to
create a structuring element object and it alse asmethod for extracting the neighborhood fromsiinecturing
element object. For pixels on borders of imagdilstdses symmetric padding.

6. PERFORMANCE MEASURES
6.1 Mean
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The mean is the arithmetic average and is defisgti@sum of all brightness value observationsldii
by the number of observations. The mean can belesdtl using the formula

Me%@iﬂfk(f_j Equ. (3)
Where N is the total number of features and K ésdbnstant value.
6.2 Standard Deviation
The Standard Deviation shows how much variatiodispersion from the average exists. A low standard
deviation shows that the data points tend to bg slse to the mean (also called expected valukiglastandard

deviation indicates that the data points are spoeddver a large range of values. The Standardalem can be
calculated using the formula

1
S@ﬁzil{fk(ﬂ—msm)2 Equ- (4)
Where N is the total number and K is the constahie:

7. RESULT

The following figure shows the experimental réswif the proposed work. The Remote Sensing image i
taken as the input image. This proposed work iedming MATLAB.2010 version.

(C) NOISE IMAGE (D) FILTERED IMAGE

(E)ERODED IMAGE (F) ADSTED IMAGE (G) ENHANCED IMBE (F) SEGMENTED IMAGE
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(A) ORIGINAL IMAGE 2 (B) GRAYSCALE IMAGE (C) NOISKAGE (D) FILTERED IMAGE

(E) ERODED IMAGE (F) ADSTED IMAGE (G) ENHANCEIMAGE (H) SEGMENTED IMAGE
TABLEZL: IMAGE NOISE =0.04
STANDARD DEVIATION FILTER RANGE FILTER
INPUT
IMAGE STD. STD.
MEAN MEDIAN DEVIATION MEAN MEDIAN DEVIATION
IMAGEL1 9.68 6.89 9.7 27.12 20 26.5
IMAGE2 12.73 8.34 13.69 35.55 23 36.25
TABLE 2: IMAGE NOISE =0.08
STANDARD DEVIATION FILTER RANGE FILTER
INPUT
IMAGE
STD. STD.
MEAN MEDIAN DEVIATION MEAN MEDIAN DEVIATION
IMAGEL1 9.79 7 10 27.49 20 27.61
IMAGE2 13.05 8.51 14 36.5 25 37.36

8. CONCLUSION

In this paper various Remote sensing imageskeen used to get better quality of images. iflwadlly
conversion is one of the important processes wharerespective methods are used for image modditsit
Median filter is used to reduce the noise fromithages. Morphological operation has improved thitebment
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of the images. Texture segmentation has been ingltd. Finally as derived from above it is conctudeat
standard deviation filtering of the image givestliesult while comparing with range filtering oftimage.
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