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Introduction 

Image transforming will be a system which will 
perform some operations with respect to a image, so 
as to get a improved image alternately will extricate 
a percentage suitable data from it. It is assort from 
claiming sign preparing  in  which  enter is an image 
also might yield image alternately with 
characteristics/features connected with the image. 
The reason for image pre-processing will be 
partitioned under five categories. They are 
visualization – see those details that would not be 
visible, image sharpening – will make an superior 
image, image recovery – search in the image for 
claiming interested area, estimation about design – 
measures different details done on an image, image 
distinguishment- recognize of an Image. For 
segmentation we need an image, images can be dark 
images, white images or color. Images with color are 
due to gray levels. Segmentation and pre-processing 
help us to uproot noise, sharpen, or light up an 
image making it simpler for identifying area of 
interest. Image upgrading standout amongst  those 
challenging steps in image analysis with those points 

from claiming majority of data extraction which 
corresponds to image information through image 
segmentation. In this paper we discuss about pre-
processing and segmentation of an image. For pre-
processing the image we can use techniques like 
contrast adjustment, histogram equalization or 
adaptive histogram equalization. For segmentation 
we survey on some of the segmentation techniques 
like clustering techniques and artificial neural 
network. 

 

Literature Survey 

[7] An artificial neural network is a model on our 
biological neural networks found within our brain. It 
resembles the functioning of our human mind. The 
basic processing elements of neural network are 
called artificial neurons or simply neurons.  

 [8] Clustering refers to the process of grouping 
similar samples in a group, the groups are called 
clusters. In particular clustering ,the goal is to create 
one set of clusters that partitions the data in to 
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similar groups, another method of clustering are 
distance based according to which if two or more 
objects belonging to the same cluster are close to 
each other as possible according to a given distance, 
then it is said to be distance based clustering 

Classification of image pre-processing methods 

1.  Contrast Enhancement  

Suitableness for further image processing we would 
uproot noise, sharpen or lighten up an image, 
making it simpler to identify image features. Image 
upgrading strategies would be used for improving an 
image, the word “improve” may be characterized 
objectively (ex: incrementing the signal to noise 
ratio), or can be characterized subjectively (ex: make 
specific festures less demanding with modifying 
those color intensities). Intensity adjustment on an 
image upgrade procedure that maps an image 
intensity values with another intensity. On illustrate, 
this fig.1 demonstrates a low contrast picture with its 
histogram. Notice in the histogram of the image how 
every last one of the values accumulate in the center 
of the range. Assuming that you remap the 
information qualities which wil the whole intensity 
levels[0,255], one can increase the contrast of the 
image. 

 

Fig1 : Low contrast image and its histogram 
 

a. Contrast adjust 

Changing the complexity of the image(adjusting the 
image intensity values) by specifying the break 
points for intensity level range, if the range is not 
specified by default it will take 1% of low and high 
intensity values. Image enhancement is a method for 
adjusting the digital images so that the results are 
more easier to visualize as shown in figure 2. 

To utilize image modification(imadjust) one should 
normally perform the following two stages:  

1. View the histogram of the image to decide the 
intensity limits. 

2.Specify these cut off points as a division in the 
vicinity of 0.0 and 1.0 so one can pass them to 
imadjust in the [low_in, high_in] vector. 

 

Fig 2 : Contrast adjusted image and its histogram 
 

As a mater of course, stretching the limit of intensity 
range(stretchlim() function in matlab) utilizes the 
intensity values that picks the low 1% and upper 1% 
of the range as far as possible. By trimming the 
extremes at both closures of the intensities, 
stretchlim makes more space in the balance dynamic 
range for the rest of the intensities. Yet one can 
determine other range restricts as a contension to 
stretchlim. 

b. Histogram equalization 

One of the way to modify intensity levels of the 
selected picture or image is by utilizing histogram 
equalization. Histogram equalization includes 
changing the intensity values so that the histogram 
of the yield image roughly co-ordinates a 
predetermined histogram.  

Modifying intensity values using histogram 
equalization, this case demonstrastes to utilize 
histogram equalization to alter the difference of gray 
scale image. The first picture has low complexity with 
most intensity values at the middle of the intensity 
extent i.e; fig.1. Histogram equalization produces a 
yield image having intensity values uniformly spread 
throughout the range as shown in figure 3. 
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Fig  3 : Histogram equalized images and its     
histogram 
 

c. Adaptive histogram equalization 

As another option to utilize histogram equalization, 
one can perform contrast-limited adaptive histogram 
equalization(CLAHE) utilizing the adaptive histogram 
equalization. While histogram equalization adjusts 
the intensity levels of whole picture adaptive 
histogram equalization works on some part of the 
image. Adaptive histogram equalization joins 
neighouring tiles utilizing bi-linear interpolation to 
dispose misleadingly initiated limits. Changing 
contrast by utilizing adaptive histogram equalization 
on small areas or regions of a picture called pixels. 
Each pixel complexity is improved, so that the 
histogram of the yield picture roughly co-ordinates a 
predetermined histogram. 

 

FIG 4 : ADAPTIVE HISTOGRAM EQUALIZED IMAGE AND ITS 

HISTOGRAM 
While acquiring an image thermal noise gets added 
by the image sensors, noise could also be added 
while image transmission. Noise implies, the pixels of 
the image demonstrates diverse intensities as shown 
in figure 4. 

2. Noise removal 

Noise is a undesirable impact created in the picture. 
Noise is an irregular varity of image intensity and 

noticeable as grains in the picture. It might emerge 
in the values rather than genuine pixel values. Noise 
removal method is a way to decrease the noise from 
the image. Some sort of noise seen usually in a 
picture are salt and pepper noise, Gaussian noise, 
Impulse noise and so on. 

Salt and pepper noise 

A picture containing salt and pepper noise will have 
dark pixels in the white region and white pixels in the 
dark region, this sort of noise is created by dead 
pixels that are produced by converter mistakes, bit 
error in transmission, and so on. This can be 
eliminated in extensive part by utilizing dark frame 
subtraction and by adding around dark or bright 
pixels. 

Gaussian noise 

The standard model of amplifier noise is added 
independently at every pixel and independent of 
signal intensity in color cameras where more 
enhancement is used as apart of blue color channel  
than green or red channel, there can be more noise 
in blue channel. Speaker noise is a noteworthy piece 
of the “red noise” of a picture sensor, i.e; of the 
steady noise level in dark zones of the picture or 
image. 

Poisson’s noise 

Poisson’s noiseor shot noise is a sort of electronic 
noise that happens when the limited numberof 
particles that convey energy, for ex: electrons in an 
electronic circuit or photons in an optical gadget, is 
sufficiently little to give rise to detectable statistical 
fluctuations in a measurement. 

3. Noise removal methods 

Weiner filter 

The objective of the weiner filter is to filter the noise 
that has corrupted a picture. It depends on a 
statistical approach, regular filters are designed for a 
desired frequency response. Weiner filter approaches 
filtering from an alternate edge. One is expected to 
know about  the spectral properties of the original 
signal and the noise, and one looks for the LTI filter 
whose yield would come as near the original signal 
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as possible. Weiner filter are characterized by the 
following 

a. Assumption: Signal and (added substance) noise as 
stationary liner random processes with known 
spectral characteristics. 

b. Necessity: The channel must e physically feasible, 
that is causal( this requirement can be dropped, 
bringingabouta non-causal solution ). 

c. Execution critirea: Minimum mean square error.   

The  weiner filter is  

G(u,v) = H*(u,v)Ps(u,v) / ( |H(u,v)|2Ps(u,v)+Pn(u,v) ) 
 
Dividing through by  
Ps makes its behavior easier to explain: 
 
G(u,v)=  H*(u,v) / ( |H(u,v)|2+ Pn(u,v)/Ps(u,v)) 
 
 
where 
H(u,v) = Degradation function 
H*(u,v) = Complex conjugate of degradation function  
Pn(u,v) = Power Spectral Density of Noise 
Ps(u,v) = Power Spectral Density of un-degraded 
image The term Pn/Ps can be interpreted as the 
reciprocal of the signal-to-noise ratio 
 

Median filter 

The Median filter is a nonlinear computerized 
separating method, frequently used to remove noise. 
Such noise diminishment is a common pre-handling 
venture to enhance the consequences of later 
preparing (for instance, edge discovery on a picture). 
Median filtering is broadly utilized as a part of 
computerized picture preparing on the grounds that, 
it jam edges while expelling noise. The primary 
thought of the Median filter is to gone through the 
flag passage by section, supplanting every passage 
with the middle of neighboring sections. Take note 
of that if the window has an odd number of 
passages, then the middle is easy to characterize: it is 
quite recently the center an incentive after every one 
of the sections in the window are sorted numerically. 
For a considerably number of passages, there is more 
than one conceivable middle. The middle channel is 
a strong channel . Median filter are generally utilized 
as smoothers for picture preparing, and in addition 
in flag handling and time arrangement preparing. A 
noteworthy preferred standpoint of the median filter 
over direct channels is that the Median filter can 

wipe out the impact of information noise values with 
to a great degree substantial extents. (Conversely, 
linear filters are  sensitive to this kind of noise- that 
is, the yield might be debased extremely by even by 
a little portion of irregular noise values) . The output 
y of the median filter at the moment t is calculated as 
the median of the input values corresponding to the 
moments adjacent to t: 
 
y(t)=median((x(t-T/2),x(t-T1+1),...,x(t),...,x(t +T/2)) 
 
.where t is the size of the median filter window. 
Theabove is one-dimensional median filter, there are 
two-dimensional filters used in image processing. 
Normally images are represented in discrete form as 
two-dimensional arrays of image elements, or 
"pixels" -i.e. sets of non-negative values Bij ordered 
by two indexes -i =1,...,Ny (rows) and j=1,...,Ny 
(column).where the elements Bj are scalar values, 
there are methods for processing color images, 
where each pixel is represented by several values, 
e.g. by its "red", "green", "blue" values determining 
the color of the pixel.  
 
Adaptive filtering 
 
These filters change their behavior on the basis of 
statistical characteristics of the image region 
,encompassed by the filter region.BM3D is an 
adaptive filter. It is a nonlocal image modeling 
technique based on adaptive, high order group-wise 
models. This de-noising algorithm can be divided in 
three steps[7-8]: 
 
1. Analysis. Firstly similar image blocks are collected 
in groups. Blocks in each group are stacked together 
to form 3-D data arrays, which are de-correlated 
using an invertible 3D transform. 
2. Processing. The obtained 3-D group spectra are 
filtered by hard thresholding. 
3. Synthesis. The filtered spectra are inverted, 
providing estimates for each block in the group. 
These block-wise estimates are returned to their 
original positions and the final image reconstruction 
is calculated as a weighted average of all the 
obtained block-wise estimates. 
 
Classification of segmentation techniques 
 
Division/segmentation  segments a picture into 
particular districts containing every pixels with 
comparable traits. To be important and helpful for 
picture examination and translation, the areas should 
strongly relate to depicted objects or features of 
interest 
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1. Clustering methods 
 
clustering  is the task of an arrangement of 
perceptions into subsets (called clusters) so that 
perceptions/observations in a similar group are 
comparable in some sense. cluster examination or 
grouping is the undertaking of collection an 
arrangement of items such that articles in a similar 
gathering (called a group) are more comparative (in 
some sense or another) to each other than to those 
in different gatherings (groups). One of the strategy 
utilized for grouping as k-means clustering. 
 
steps in color based segmentation utilizing k means 
grouping/clustering is as follows and is illustrated in 
figure 6. 

 
1.  Read the picture  
 
2.  Convert picture from RGB color space to L*a*b* 
color space L- luminosity layer and ‘a*’ and ‘b*’ – 
chromaticity layer 
 
3.   Classify the hues in a*b* space utilizing K-means 
Clustering: Clustering is an approach to isolate a 
gathering of items. K-means regards each object as 
having an area in space, it discovers such that objects 
within each cluster are as close to each other as 
possible and as far from objects in other cluster as 
possible could be allowed. K- means clustering 
requires that one should indicate the number of 
clusters to be divided. 
4. Label every pixel in the image utilizing the 
outcome from the k-means. 
5.  Create picture that fragments the image by 
hues/colors. 
 
 

 
Fig 5 :  Clustering method 

 
 

Fig 6 : Steps in K-means clustering 

At first k number of purported centroids are picked. 
A centroid is an information point (non-existent or 
genuine) at the focal point of a group. Every centroid 
is a current information point in the given 
informational collection, picked indiscriminately, with 
the end goal that all centroids are unique(that is, for 
all centroids ci and cj, ci ≠cj). Every centroid from 
that point set to the number arithmetic mean of the 
cluster it characterizes. The procedure of grouping 
and centroid  modification is repeated until the 
values of centroid  stabilizes. The last  centroids will 
be utilized to deliver the last 
characterization/grouping  of the information as 
shown the procedure for k-means clustering is as 
shown in figure 5. In k-means clustering  we use 
Euclidean formula for finding the distance between 
the centroid(x) and the data point(y), as shown in 
equation (1). 
 
Distance between the centroid and the data points ,  
d(x,y)=√((x^2)+(y^2)) ……………....................... equ(1) 
 
2. Neural network method 
 
Artificial neural network(ANN) are used in machine 
learning, software engineering and other research 
disciplines, which is base vast accumulation of 
associated straightforward units called manufactured 
neurons, looses analoguous to axions in a natural 
cerebrum.  
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Neural Network based division is entirely unexpected 
from ordinary division calculations. In this, a picture 
is right off the bat mapped into a Neural Network. 
Where each Neuron remains for a pixel , along these 
lines picture division issue is changed over into 
vitality minimization issue. The neural system was 
prepared with preparing test set keeping in mind the 
end goal to decide the association and weights 
between hubs. At that point the new pictures were 
divided with prepared neural system, for instance, we 
can remove picture edges by utilizing dynamic 
conditions which coordinate the condition of each 
neuron towards least vitality characterized by neural 
system. Neural system division incorporates two 
imperative strides highlight extraction and picture 
division in view of neural system. Include extraction is 
exceptionally significant as it decides input 
information of neural system , right off the bat a few 
components are removed from the pictures, to such 
an extent that they wind up plainly appropriate for 
division and afterward they were the contribution of 
the neural system. The greater part of the chose 
highlights make out of profoundly non-straight 
element space of bunch limit. Neural system based 
division have three essential attributes:- 
(i). Exceedingly parallel capacity and quick processing 
ability , which makes it appropriate for ongoing  
application.  
(ii). Enhance the division comes about when the 
information goes amiss from the ordinary 
circumstance .  
(iii). Strength making it inhumane to clamor  
(iv). Decreased necessity of master intercession amid 
the picture division handle. However there are a few 
disadvantages of neural systems based division 
either, for example,  
(a). Some sort of division data ought to be known 
previously.  
(b). Introduction may impact the consequence of 
picture division.  
(c). Neural system ought to be prepared utilizing 
learning process already, the time of preparing might 
be long, and we ought to abstain from overtraining 
in the meantime. 
 
Conclusion  
In this paper we have seen different techniques for 
pre-processing and segmentation of an image, which 
is helpful for extraction the features of the image and 
classify them. These techniques can be useful for 
applications such as image sharpening and 
restoration, medical field, remote sensing, 
transmission and encoding, machine/Robot vision, 
color processing, pattern recognition, video 
processing, microscopic  imaging, Others we have 
discussed about some of the pre-processing 

techniques like contrast enhancement and noise 
removal and segmentation techniques such as 
clustering(k-means) clustering and artificial neural 
network. 
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