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Abstract 
Image enhancement is a technique to enhanc
the image. Various techniques have been proposed to 
enhance the images. This paper studies various image 
enhancement techniques. This paper also studies the neural 
network and the role of neural network in the image 
enhancement field. The paper mainly discusses the back 
propagation neural network technique.  
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1. Introduction 
 
Image enhancement technique is the universal way of 
enhancing the quality of the image [1].Objective of 
image enhancement technique is to change the 
attributes of the image to improve its standard from 
the original. There are n number of image 
enhancement techniques have been introduced in 
both the domain of image enhancement technique i.e. 
Special domain and transfer domain.
domain the intensity value are modified where as in 
transfer domain the Coefficient of transfer domains 
are modified [2].There are many method used for 
image enhancement without spoiling the original 
image. There are various image enhancing tec
are present in market which are removing noise, 
blurring, increasing contrast & increasing the details 
properties. The real image might have areas of very 
high and very near to the ground intensity which 
facade details are unhide by an adaptive enh
algorithm. Adaptive algorithms correct their 
operation based on the image information (pixels) 
which is processed. In this scenario the sharpness 
(amount of blur removal), mean intensity, and 
contrast could be adjusted based on the pixel 
intensity statistics in various areas of the image. A 
very popular technique for contrast enhancement of 
images is Histogram Equalization (HE), which is 
simple and has good performance compared to nearly 
all types of images. Histogram Equalization is one of 
the most popular, computationally fast and simple to 
implement techniques for contrast enhancement of 
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Image enhancement is a technique to enhance the quality of 
the image. Various techniques have been proposed to 
enhance the images. This paper studies various image 
enhancement techniques. This paper also studies the neural 
network and the role of neural network in the image 
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propagation neural network technique.   
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Image enhancement technique is the universal way of 
enhancing the quality of the image [1].Objective of 

technique is to change the 
attributes of the image to improve its standard from 
the original. There are n number of image 
enhancement techniques have been introduced in 
both the domain of image enhancement technique i.e. 
Special domain and transfer domain. In special 
domain the intensity value are modified where as in 
transfer domain the Coefficient of transfer domains 
are modified [2].There are many method used for 
image enhancement without spoiling the original 
image. There are various image enhancing techniques 
are present in market which are removing noise, 
blurring, increasing contrast & increasing the details 
properties. The real image might have areas of very 
high and very near to the ground intensity which 
facade details are unhide by an adaptive enhancement 
algorithm. Adaptive algorithms correct their 
operation based on the image information (pixels) 
which is processed. In this scenario the sharpness 
(amount of blur removal), mean intensity, and 
contrast could be adjusted based on the pixel 

statistics in various areas of the image. A 
very popular technique for contrast enhancement of 
images is Histogram Equalization (HE), which is 
simple and has good performance compared to nearly 

Histogram Equalization is one of 
t popular, computationally fast and simple to 

implement techniques for contrast enhancement of 

digital images. The histogram of a discrete gray
image represents the frequency of occurrence of all 
gray-levels in the image. An image histogram is an 
estimation of the probability distribution of discrete 
gray-level which provides a graphical representation 
of the total distribution of the gray values in a digital 
image. The re-assignment of gray levels in the image 
can be performed with the Histogram Equa
techniques in order to uniformly distribute intensities 
of pixels in output image. It is a process of flattening 
the histogram and using cumulative density function 
of image, over the complete range the dynamic range 
of the gray-levels is stretche
method tends to suffer from brightness saturation and 
hence it is never used in real applications such as TV. 
The main applications of HE are found in Medical 
Image Processing and Radar Image Processing [1].
 
2. Techniques of Image E
 
Image enhancement techniques can be divided into 
two broad categories 
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digital images. The histogram of a discrete gray-level 
image represents the frequency of occurrence of all 

levels in the image. An image histogram is an 
imation of the probability distribution of discrete 

level which provides a graphical representation 
of the total distribution of the gray values in a digital 

assignment of gray levels in the image 
can be performed with the Histogram Equalization 
techniques in order to uniformly distribute intensities 
of pixels in output image. It is a process of flattening 
the histogram and using cumulative density function 
of image, over the complete range the dynamic range 

levels is stretched. On the other hand this 
method tends to suffer from brightness saturation and 
hence it is never used in real applications such as TV. 
The main applications of HE are found in Medical 
Image Processing and Radar Image Processing [1]. 
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A. Spatial Domain Techniques 

Spatial domain is direct manipulation of image 
pixels. It is a manipulation or changing the image 
representations and also it is used into many fields 
such as smooth and sharpening filtering images.  The  
main  advantage  of  spatial  based  domain  
technique  is  that  they conceptually  simple  to  
understand  and  the  complexity  of  these techniques 
is low which favours real time implementations. But 
these techniques generally lacks in providing 
adequate robustness and imperceptibility 
requirements.  
 

B. Frequency Domain Techniques 

Frequency  based  domain  image enhancement is a 
term used to describe the analysis of mathematical 
functions or signals with respect to frequency and 
operate directly on the transform coefficients of the 
image, such as Fourier transform, discrete  wavelet  
transform  (DWT),  and  discrete  cosine  transform 
(DCT). The basic idea in using this technique is to 
enhance the image by  manipulating  the  transform  
coefficients.  The  advantages  of frequency  based  
image  enhancement  includes  low  complexity  of 
computations,  ease  of  viewing  and  manipulating  
the  frequency composition of the image and the easy 
applicability of special transformed domain 
properties. The basic limitations including are it 
cannot simultaneously enhance all parts of image 
very well and it is also difficult to automate the 
image enhancement procedure.  
Frequency domain methods can again be classified 
into three categories:  

(i.) Image Smoothing,  
(ii.)  Image Sharpening,  
(iii.)  Periodic Noise reduction by frequency 

domain filtering. 
 
3. Discrete Wavelet Transformation 
 
One of the commonly used techniques for image 
resolution enhancement is Interpolation. Interpolation 
has been widely used in many image processing 
applications such as facial reconstruction, multiple 
description coding, and super resolution. There are 
three well known interpolation techniques, namely 
nearest neighbor interpolation, bilinear interpolation, 
and bi-cubic interpolation. The main disadvantage in 
using interpolation the loss of HF components 
(Edges), which is due to the smoothing caused by 
interpolation. Preserving the edges is essential. To 

avoid this problem we use a new mathematical tool 
called wavelet transform. DWT and SWT are the 
recent transforms in image processing[3]. 
 
Image resolution enhancement in the wavelet domain 
is a relatively new research topic and recently many 
new algorithms have been proposed. Discrete wavelet 
transform (DWT)  is one of the recent wavelet 
transforms used in image processing. DWT 
decomposes an image into different sub band images, 
namely low-low (LL), low high (LH), high-low (HL), 
and high-high (HH). Another recent wavelet 
transform which has been used in several image 
processing applications is stationary wavelet 
transform (SWT) . In short, SWT is similar to DWT 
but it does not use down-sampling, hence the sub 
bands will have the same size as the input image[38]. 
They use wavelet transforms because of their 
inherent property that they are redundant and shift 
invariant. These transforms are used to decompose 
the given low resolution image into frequency 
components i.e., sub-bands. There are various 
applications of DWT in image processing, namely 
feature extraction, de-noising, face recognition, 
satellite image super resolution and compression[4]. 
 
We can use 2-D discrete wavelet transform to 
decompose the image into four sub-bands, namely 
LL, LH, HL and HH bands. We know that the 
stationary wavelet transform can also be applied to 
the same image, whose result is also the frequency 
components of the image. [3] 
 
The discrete wavelet transform (DWT) is a linear 
transformation that operates on a data vector whose 
length is an integer power of two, transforming it into 
a numerically different vector of the same length. It is 
a tool that separates data into different frequency 
components, and then studies each component with 
resolution matched to its scale. DWT  is computed 
with a cascade of filterings followed by a factor 2 
subsampling (Figure 1).[5] 
 

 
 

Figure 2: DWT Tree [5] 
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a. DWT-Based Image Resolution 

Enhancement 
The method consists of combining high frequency 
sub-bands using DWT and the input low resolution 
image to achieve a sharper result. The method can be 
summarized as follows: 

• use DWT to decompose the input image into 
sub-band images. 

•  apply bicubic interpolation to sub-band 
images. 

•  subtract the low frequency sub-band image 
from input low resolution image 

•  add the difference image to high frequency 
sub-bands. 

•  apply bicubic interpolation to above 
estimated detail coefficients and low 
resolution input image to reach the required 
size for inverse DWT[6]. 

 
4. Role of Neural Network in Image 

Enhancement 
 
Neural network  also  play  important  role  in image 
enhancement. For the  thresholding  of  wavelet and  
processing  of  neural  network  is  great combination  
of  image  enhancement.[7] 
Neural network are simplified models of the 
biological nervous system and therefore have drawn 
their motivation from the kind of computing 
performed by a human brain. An NN in general is a 
highly interconnected of a large number of 
processing elements called neurons in an architecture 
inspired by the brain. An NN can be massively 
parallel and therefore is said to exhibit parallel 
distributed processing. Neural Network exhibits 
characteristics such as mapping capabilities or pattern 
association, generalization, robustness, fault 
tolerance, and parallel and  high  speed information  
processing.  Neural  network  learn  by  example. 
They  can  therefore be trained  with  known  
examples  of  a  problem  to  acquire knowledge  
about  it.  Once  appropriate trained the network can 
be put to effective use in solving ‘unknown’ or 
‘untrained’ instances of the problem. Neural network 
adopt various learning  mechanism of which 
supervised learning and unsupervised learning 
methods have turned out to be very popular. In 
supervised learning, a  teacher  is  assumed  to  be  
present  during  the  learning  process,  i.e.  the  
network  aims  to minimize he error between target 
(desired) output presented by the teacher and the 

computed output to achieve better performance. 
However, in unsupervised learning, there is no 
teacher present  to  hand  over  the  desired  output  
and  the  network  therefore  tries  to  learn  by  itself, 
organizing the input instances of the problem. NN 
Architecture has been broadly classified as single 
layer feed forward networks, multilayer feed forward 
networks and recurrent networks, over the year 
several other NN. Architecture have evolved .some of 
the well known NN system include  back propogation  
network,  perceptron,  ADALINE  ,Boltzmann  
machine  ,adaptive resonance theory, Self-organized 
feature map, and Hopfield network. Neural Network 
has been successfully  applied  to  problem  in  the  
field  of  pattern  recognition,  image  processing,  
data compression, forecasting and optimization to 
quote a few[8]. The  modern usage  of  the  term  
often  refers  to  artificial  neural  networks, which  
are  composed  of  artificial  neurons  or  nodes.  
Thus, the term has two distinct usages: 
 

1. Biological  neural  networks  are  made  up  
of  real  biological neurons that are 
connected or functionally related in a 
nervous system. In the field of neuroscience, 
they are often identified  as  groups  of  
neurons  that  perform  a  specific  
physiological function in laboratory 
analysis. 

2.  Artificial neural networks are composed of 
interconnecting artificial  neurons  
(programming  constructs  that  mimic  the 
properties  of  biological  neurons).  
Artificial  neural  networks may  either  be  
used  to  gain  an  understanding  of  
biological neural networks, or for solving 
artificial intelligence problems without  
necessarily  creating  a  model  of  a  real  
biological  system.  The  real,  biological  
nervous  system  is  highly complex:  
artificial  neural  network  algorithms  
attempt  to abstract this complexity and 
focus on what may hypothetically matter  
most  from  an  information  processing  
point  of  view. Good  performance  (e.g.  as  
measured  by  good  predictive ability,  low  
generalization  error),  or  performance  
mimicking animal or human error patterns, 
can then be used as one source of  evidence  
towards  supporting  the  hypothesis  that  
the abstraction really captured something 
important from the point of  view  of  
information  processing  in  the  brain[9]. 
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Figure 3: Image Processing Chain [10] 

The image processing chain containing the Five 
different tasks: preprocessing, data reduction, 
segmentation, object recognition and image 
understanding. Optimisation techniques are used as a 
set of auxiliary tools that are available in all steps of 
the image processing chain.[10] 
 
5. Back Propagation Method 
 
Back propagation  is  a  common  method  of  
training  artificial  neural  networks  algorithm  so  as  
to minimize the objective function. It is a multi-stage 
dynamic system optimization method [11].The back-
propagation algorithm is applied in feed-forward 
artificial neural networks (ANNs). The nodes are 
organized in layers, and send their signals forward 
with errors propagated backwards.  The network 
receives inputs by neurons in the input layer, and  the 
output of the network is obtained by the neurons on 
an output layer. There may be several hidden layers.  
Each  stage  is  connected  to  the  next  layer  as  
shown  in  figure  below.   The  back-propagation  
algorithm  uses supervised  learning,  which means 
that  we  pr ovide  the algorithm  with  examples  of  
the  input  and  outputs  we  want the  network to 
compute, and then the error is computed. The aim of 
the back-propagation algorithm is to reduce the error,  
until the ANN learns the training data. The training 
starts with random weights, and aim is to adjust them 
to arrive at minimal error. The number of layers and 
the number of artificial neurons per layer are 
important decisions to make when  applying this 
architecture. The complexity between the input data 
and desired output determines the number of nodes in 
the hidden layer . Also, the amount of training data 
sets set an upper bound for the number of nodes in 
the hidden layer.  This  upper  bound  is  calculated  
by  dividing the number  of  input-output pairs  
examples  in  the  training  set  by  the total number 

of input and output nodes in the network. Then divide 
the result by scaling factor between five and ten.[12] 
 

 
Figure 4: Feed Forward Back-Propagation 

Network [12] 

6. Conclusion 

This paper has reviewed the image enhancement 
techniques. The neural network and the role of neural 
network in the image enhancement field is also 
discussed. The BPNN is also studied in the paper. In 
future, the BPNN based image enhancement 
technique can be designed and analyzed. 
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