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ABSTRACT 
Capturing images is not a difficult task but getting perception from the picture is difficult because it may suffer from having 
least picture quality due to capturing devices and environmental condition like cloud, rain, water and geographical distance 
and poor lightening condition. To improve the interpretability or perception of information in images for human viewers or to 
provide `better' input for other automated image processing techniques Image Enhancement is required. Time to time different 
algorithms came into existence for enhancing the quality of image. This paper describes the domain (spatial and frequency) 
based algorithm for Image Enhancement. The methodologies used to enhance the images over a period of 10 years have been 
summarized here. 
Keywords: Filtering, Scaling, Histogram, Genetic Algorithm, Gravitational search Algorithm, Ratio Rule. 

1. INTRODUCTION 
An image is a matrix whose row and column indices determine the location of a point; the corresponding elements are 
called picture elements, pixels. Images are two-dimensional, such as a photograph, screen display. They may be 
captured by optical devices such as cameras, mirrors, lenses, telescope, microscopes etc. and natural objects or 
phenomena like human eye or water surface. Image processing is a form of signal processing for which the input is an 
image, such as photographs or frames of video; the output of this processing can be either an image or a set of 
characteristics or parameters related to the image [1]. 
Image processing is used in many fields as Gamma-ray, X-ray in medical science, Imaging in ultraviolet band, 
microwave band as radar, Radio band which is used in magnetic resonance Imaging (MRI). As pictures can be captured 
irrespective of the any geographical aspect like under water, inside body, darkness, cloud, rainy environment etc., its 
characteristics and feature extraction is successful with good quality images. To do so, Image Enhancement (IE) is 
required. 
Image enhancement techniques can be divided into two broad methods: Spatial domain methods, which operate directly 
on pixels; frequency domain methods, which operate on the Fourier transform of an image. The methodologies applied 
to these methods are amplitude scaling, histogram modification, noise removal, and edge enhancement. This paper 
briefly describes some IE techniques that could be applied to specific images. This paper covers some selected research 
works published between 2006 and 2011 and ordered them chronologically in the following sections. 

2. AYSUN TASYAPI ÇELEBI, SARP ERTÜRK (2012) 
Aysun Tasyapı Çelebi, Sarp Ertürk presented an algorithm for enhancing underwater image using empirical mode 
decomposition. Underwater images have restricted visibility, non-uniform lighting, low-contrast, diminished colors and 
blurring of image features. In the proposed approach, initially each spectral component of an underwater image is 
decomposed into Intrinsic Mode Functions (IMFs) using EMD. Then the enhanced image is constructed by combining 
the IMFs of spectral channels with different weights in order to obtain an enhanced image with increased visual 
quality. The weight estimation process is carried out automatically using a genetic algorithm that computes the weights 
of IMFs so as to optimize the sum of the entropy and average gradient of the reconstructed image. The enhanced 
images were constructed by summing the IMFs of R, G and B channels by a weight set obtained using GA. Finally, 
color correction was applied. In the GA implementation, each population consists of 50 individuals; a crossover rate of 
8 and a mutation rate of 6 are used to evolve the initial population through generations. 
The enhanced image obtained using the proposed method provides better visual performance than conventional 
enhancement methods such as contrast stretching. The enhanced images provide more interpretability, visibility and 
are better in terms of color and clarity. The low contrast problem widely encountered in underwater images is relatively 
resolved with this proposed approach.  
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3. OM PRAKASH VERMA, PUNEET KUMAR, MADASU HANMANDLU, SIDHARTH 
CHHABRA (2012) 

Om Prakash Verma, Puneet Kumar, Madasu Hanmandlu, Sidharth Chhabra proposed a algorithm based on high 
dynamic range optimal fuzzy color image enhancement using Artificial Ant Colony System(AACS). It was used for the 
enhancement of high dynamic range color images using fuzzy logic and modified Artificial Ant Colony System 
techniques. Two thresholds, the lower and the upper are defined to provide an estimate of the underexposed, mixed-
exposed and overexposed regions in the image. The red, green and blue (RGB) color space was converted into Hue 
Saturation and Value (HSV) color space so as to preserve the chromatic information. Gaussian MFs suitable for the 
under exposed and over exposed regions of the image are used for the fuzzification. Parametric sigmoid functions are 
used for enhancing the luminance components of under and over-exposed regions. Mixed-exposed regions were left 
untouched throughout the process. An objective function comprising of Shannon entropy function as the information 
factor and visual appeal indicator was optimized using Artificial Ant Colony System to ascertain the parameters needed 
for the enhancement of a particular image. Visual appeal is preferred over the consideration of entropy so as to make 
the image human-eye-friendly. Separate power law operators were used for the saturation adjustment so as to restore 
the lost information. On comparison, this approach was found to be better than the bacterial foraging (BF)-based 
approach. 
Several contributions made as part of this algorithm include: demarcation of an image into underexposed, mixed and 
overexposed regions;  presentation of efficient MF’s and operators for the enhancement and objective measures for the 
assessment of the image quality achieved;  presented and verified an effective objective function to get visually 
appealing images and modification of AACS for improving its computational efficiency. 

4.  TURGAY CELIK (2012) 
Turgay Celik presented Two-dimensional histogram equalization and contrast enhancement algorithm. Contrast 
enhancement of digital images were used to process an input image such that the visual content of the output image is 
more pleasing or more useful for machine vision applications. Contrast enhancement algorithms categorized into two 
major groups according to the data domain they were applied to: (1) transform-domain algorithms; and (2) image-
domain algorithms. 
This was an adaptive image enhancement algorithm named as two-dimensional histogram equalization (2DHE) 
algorithm which is effective in terms of improving the visual quality of different types of input images. 2DHE has only 
one parameter to tune, namely the size of the spatial neighborhood support which provides the contextual information. 
The enhancement process was based on the observation that contrast of an image has been improved by increasing the 
grey level differences between the pixels of an input image and their neighbors.  
It was simple yet effective for image contrast enhancement. It required a small number of simple mathematical 
operations to generate a contrast enhanced image. Thus, it can be applied in real-time applications that requird image 
contrast enhancement while retaining overall image content. 

5. XIANGZHI BAI, FUGEN ZHOU, BINDANG XUE (2011) 
Xiangzhi Bai, Fugen Zhou, Bindang Xue presented a new algorithm for Infrared image enhancement through contrast 
enhancement by using multiscale new top-hat transform. Infrared imaging sensor is sensitive to the variation of 
imaging environment, which may affect the quality of the obtained images and blur the regions of interest in infrared 
image. In infrared image, the gray values of the regions of interest are bright or dim image regions, which are different 
from the surrounding regions. The new top-hat transform could extract image regions which are different from its 
surrounding regions.  
The overall algorithm is divided in to three phases, firstly, multiscale new top-hat transform are constructed to extract 
multiscale light and dark image regions; secondly, the final light and dark image regions are obtained from the 
extracted multiscale light and dark image regions and finally, infrared image is enhanced through enlarging the 
contrast between the final light and dark image regions.   
As the multiscale new top-hat transform could extract light and dark image regions, the contrast between the light and 
dark regions in infrared image was well enhanced. The proposed algorithm could well enhance infrared image through 
enlarging the contrast between light and dark image regions. Especially, the target regions in infrared image were very 
bright in the enhanced image, which improves target identification and detection through contrast enhancement and 
noise suppression. This would be very useful for the application of target detection or recognition. 
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6. WEIGUO ZHAO (2011) 
Weiguo Zhao presented a method for Adaptive IE based on gravitational search algorithm. This method was practical 
in the field of gray level image adaptive enhancement. This method  improves the degraded image according to the 
image characteristics, using the Gravitational Search Algorithm(GSA) for optimizing the parameters of Beta function. 
GSA is a novel optimization algorithm which obeys the law of gravity and simulates Newton’s gravitational force 
behaviors. In the algorithm, agents are regarded as objects which performance is determined using their masses, all 
these objects attract each other by the gravity force, and this force causes a global movement of all objects towards the 
objects with heavier masses. Hence, masses cooperate using a direct form of communication, through gravitational 
force. The Heavy masses–which correspond to good solutions – move more slowly than lighter ones, this guarantees the 
exploitation step of the algorithm. The position of the mass corresponds to a solution of the problem, and its 
gravitational and inertial masses are determined using a fitness function. 
This Method uses GSA to optimize the parameters of the normalized incomplete Beta function, which is applied to 
enhance the degraded image. This image enhancement method based on GSA has an adaptive ability; it can adjust the 
grey level of image according to the original image, so, the proposed method has a good enhancement effect. 

7. LAURENCE LIKFORMAN-SULEM, JÉRÔME DARBON, ELISA H. BARNEY SMITH 
(2011) 

Laurence Likforman-Sulem, Jérôme Darbon, Elisa H. Barney Smith proposed a method for Enhancement of historical 
printed document images by combining total variation regularization and non-local means filtering. The document 
images to be enhanced are real historical printed documents from several periods which include several defects in their 
background and on character edges. These defects result from scanning, paper aging and bleed-through. They proposed 
a novel method for document enhancement which combines two recent powerful noise reduction steps.  
The first step was based on the total variation framework. It flattens background grey-levels and produces an 
intermediate image where background noise was considerably reduced. This image was used as a mask to produce an 
image with a cleaner background while keeping character details. The second step was applied to the cleaner image and 
consists of a filter based on Non-local Means: character edges are smoothed by searching for similar patch images in 
pixel neighborhoods.  
The proposed method enhances document images by combining the Total Variation and the Non-local Means 
techniques in order to improve OCR recognition. The method is more powerful than when these techniques are used 
alone and than other enhancement methods. 

8. CAMELIA FLOREA , AUREL VLAICU, MIHAELA GORDAN, BOGDAN ORZA(2009) 
Camelia Florea , Aurel Vlaicu, Mihaela Gordan, Bogdan Orza presented a Fuzzy intensification operator based contrast 
enhancement in the compressed Domain. Algorithms for compressed domain image processing provide a powerful 
computational alternative to classical (pixel level) based implementations. 
This algorithm in the compressed domain has a very efficient contrast enhancement, based on fuzzy set modeling and 
on a fuzzy intensification operator. The nonlinear enhancement procedure requires a grey level threshold, for which an 
adaptive implementation, taking into account the frequency content of each coefficient block in the DCT (Discrete 
Cosine Transform) encoded JPEG image has proposed. This guarantees the optimal quality at minimum computational 
cost. 
This was an adaptive approach, which conditionally decides the need for decompression and pixel level threshold in a 
DCT transformed pixel block, only when this is strictly required to preserve accuracy. Further, the basic steps used to 
compress/decompress the JPEG images will be presented. The image is first divided into 8 *8 blocks, and each 8* block 
is individually processed. After that, a DCT is applied on each block and provides the DCT coefficients which are 
quantized. Many small coefficients, usually high frequency ones, are quantized to zero. The next step is zig-zag 
scanning of the DCT matrix, followed by RLE (Run Length Encoding) and entropy coding (Huffman coding). In the 
decoder, the compressed image is decoded and then dequantized and inverse-DCT-transformed. 
There were two ways to enhance the images which are compressed using JPEG 

1.) The compressed domain processing – no decompression/ compression, but the enhancement algorithm is 
formulated in the DCT image representation space. 

2.) The pixel level processing – enhancement of the image after decompression, direct manipulation of the pixels is 
adopted, than recompress the enhanced image. 

This algorithm has a better computational efficiency, compared to the standard processing method (which needs a total 
decompression of the image), practically at no processing error as compared to the reference algorithm. 
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9. NAGESHA, G. HEMANTHA KUMAR (2007) 
Nagesha, G. Hemantha Kumar presented a new approach for contrast enhancement of chest radiograph image data. 
Existing methods for image enhancement focus mainly on the properties of the image to be processed while excluding 
any consideration of the observer characteristics. In several applications, particularly in the medical imaging area, 
effective contrast enhancement for diagnostic purposes can be achieved by including certain basic human visual 
properties.  
But it is a novel (recursive) algorithm that tailors the required amount of contrast enhancement based on a combination 
of the optimal phase representation and the theory of projection onto a convex set. Constraints of maximum bandwidth 
of the image data, appropriate knowledge of the amplitude value of the image data, heuristic limitations and level 
crossing measurements serve to impose additional information. So that, the enhanced image data may better converge 
to the good quality image.This method employed level crossing information, histogram equalization (HE) and phase 
information from Fourier transform of training set images.  
In order to apply additional a priori information about the amplitude levels of image data, we apply powerful 
mathematical theory projections onto convex sets (POCS). This additional information comprises of constraints 
imposed on amplitudes of the image data, compliance with the information provided by level crossing measurements 
and other heuristic information.  
This approach possesses several strong features. Prominent among these are: (1) a contrast level in the processed image 
judged to be adequate based on the observer characteristic is ensured; (2) ringing artifacts effectively eliminated and (3) 
any excessive enhancement of noise is avoided. The basic idea behind the proposed method is to iterate between 
frequency and space domains by imposing appropriate constraints in each domain. The proposed algorithm is quite 
effective in enhancing chest radiographic image contrast, for the best visualization. Proposed iterative contrast 
enhancement algorithm can be applied to a variety of medical images. The quantitative determination of an adequate 
contrast enhancement is obtained by selecting appropriate level crossing thresholds, with the help of human visual 
properties and the local characteristics of the image. The quality of the enhanced image largely affected by the 
enforcement of level crossing constraint and phase information. This algorithm was also well suited for further 
refinements; optimizations can be performed for each type of image data. 

10. SANGKEUN LEE (2006) 
Sangkeun Lee proposed a method for content based IE in the compressed domain based on multi- scale α-routing 
algorithm. It is a simple multi-scale image enhancement algorithm for compressing image dynamics and enhancing 
image details in the discrete cosine transform (DCT) domain is presented.  
First, an image is separated into illumination and reflectance components. Next, the illumination component is 
manipulated adaptively for image dynamics by using a content measure. The content measure using the energy 
distribution of the DCT coefficients is defined directly in each DCT block of an image. Then, the reflectance 
component is altered by a multi-scale α-rooting method for enhancing image details based on human visual perception.  
The expected advantages of the proposed scheme are: the algorithm processes fast because it operates directly on the 
compressed domain; It improves details in dark area and in bright area without any iteration over previous approaches; 
The algorithm does not affect the compressibility of the original image; and the proposed IE algorithm can be applied 
to any DCT-based image compression standard, such as JPEG, MPEG, and H.26X without any significant 
modification. In order to handle the enhancement of an image, the proposed algorithm employed a basic concept of 
Retinex theory and defined spectral control values according to the frequency bands of the image. Block dependent 
enhancement value based on the characteristics of image content was applied to DC and AC coefficient areas 
differently for image dynamics and details, respectively.  

11. MING-JUNG SEOW, VIJAYAN K. ASARI (2006) 
 Ming-Jung Seow, Vijayan K. Asari proposed a algorithm of Ratio rule and homomorphic filter for enhancement of 
digital colour image. Digital colour image enhancement using a homomorphic filter provides good dynamic range 
compression, but it fails in colour rendition. But in this algorithm it perform natural colour rendition in a digital colour 
image that is enhanced by a homomorphic filter.                               
A novel neural network learning algorithm, named Ratio rule, is used to carry out the natural colour rendition process. 
The Ratio rule learns to restore colour I,n an image by representing the colour relationships of each pixel in the original 
image as a line of attraction in the state space. The Ratio rule forms a line in the state space using all the stable points 
representing patterns of a family. All instances of this family with variations due to extraneous influence would 
converge to the line of attraction. The dynamics of the neural network is then used as an associative memory for 
recalling the natural colour characteristics of image pixels after homomorphic filtering. 
The proposed method provided simultaneous improvement of the dynamic range and colour rendition to digital colour 
images. Moreover, it gives a new framework for applying any grey level enhancement algorithm in the colour domain. 
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This algorithm also demonstrates the use of an associative memory that encapsulates instances of colours for digital 
colour image enhancement. 

12. CONCLUSION 
In this survey paper, we have studied some algorithm and their distinguishing factors from other. All the algorithm 
having its some advantages and works inherently in appropriate domain of Image set. Some work in spatial domain and 
some work in frequency domain. But the main category that demonstrates the image enhancement strategy depends 
upon are amplitude scaling, histogram modification, noise removal, and edge enhancement. Some algorithm enhances 
the contrast, some enhance colour and intensity, some remove noise, some remove blur. Some algorithm tried to get the 
enhanced picture quality if it is an old historical image. Some algorithms work better on x-ray images, some work 
better on infrared images, some work better on under water images. So, what the survey try to say is Image 
enhancement cannot be restricted due to a environmental suspect that degrade the quality of image. 
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