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Abstract— Image enhancement is one of the basic topics in 

pictures of high quality such as digital cameras. Since image 

clearness is most simply affected by applying weather, 

lighting, or equipment that has been used to the image 

capture. The basic purpose of the image enhancement is to 

bring out feature that is unseen in an image or to growth 

contrast in a low contrast image. It offers multitude of the 

selections for growing the images visual quality. That’s why 

it is used in a vast number of applications with important 

tasks such as noise reduction, degradations, blurring etc.  

This paper has dedicated to the various image enhancement 

methods. Image enhancement has created to be one of the 

greatest important vision applications because it has the 

capability to enhance the image’s visibility. It enhances the 

perceivability of the poor pictures. Distinctive procedures 

have been suggested so far for growing the digital image 

quality. To enhance picture quality image enhancement can 

specially progress and also limit certain data obtainable in 

the input picture. It is a type of the visualization system 

which decreases picture commotion, kill antiquities, and 

keep up the educational parts.  In this paper, we present a 

summary of image enhancement processing methods in the 

spatial domain and also in the frequency domain. More 

specifically, the approaches of the classifications processing 

based on the representative methods of the Image 

enhancement. Thus the contribution of this paper is to 

categorize and review images enhancement processing 

methods, attempt an evaluation of shortcomings and 

common needs in this field, then the active research and in 

last we will point out promising directions of research for 

image enhancement for future research. And also different 

image enhancement techniques are analyzed and their 

upsides and downsides are highlighted in the paper. 
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I. INTRODUCTION 

Image enhancement is to increase the interpretability or the 

perception of the knowledge  in images to offer enhanced 

input for different automated image processing parts. The 

image acquired from the natural atmosphere with high 

dynamic range contains both regions of bright and dark. 

Because of exceeding  in the dynamic range of human eyes, 

sensing, those images are hard to perceive by the human 

eyes. Image enhancement is a general method to increase 

the quality of those images in terms of human visual 

perception. Enhancement methods can be separated into two 

classifications namely: 

1) Spatial Domain Approaches  

2) Transform Domain Approaches 

 The spatial domain technique enhances an image 

by directly dealing with the intensity value in an image. A 

large number of techniques have been focussed on the 

enhancement of gray level images in the spatial domain. 

These methods include histogram equalization, high pass 

filtering, low pass filtering, homomorphic filtering, etc. 

These methods have been also applied to color image 

enhancement in the R-G-B space. Transform domain  

techniques involve transforming the image intensity data 

into a specific domain by using methods such as DFT, DCT, 

etc. and the image is enhanced by altering the frequency 

content of the image. Our goal is to enhance the quality of 

the recorded image as to how a human being would have 

perceived the scene. This property that we aim to achieve is 

called „color constancy. This property cannot be achieved 

using standard image enhancement techniques such as 

histogram equalization, contrast stretching, etc. Image 

enhancement is applied in the each field where images are 

ought to be understood and also analyzed. For example, 

analysis of images from satellites, medical image analysis 

etc. [1] 

 

Fig. 1: Before and After Enhancement 

II. SPATIAL AND FREQUENCY DOMAIN TECHNIQUE 

A. Spatial Domain Techniques: 

Spatial domain techniques directly deal with pixels of the 

image. The values of the pixel are manipulated to attain 

desired enhancement. Spatial domain techniques like the 

logarithmic transforms, power law transforms, histogram 

equalization is based on the direct manipulation of the pixels 

in the image. Spatial techniques are particularly useful for 

directly altering the gray level values of individual pixels 

and hence the overall contrast of the entire image. But they 

usually enhance the whole image in a uniform manner 

which in many cases produces undesirable results. It is not 

possible to selectively enhance edges or other required 

information effectively. Techniques like histogram 

equalization are effective in many images. The approaches 

can be classified into two categories: Point Processing 

operation (Intensity transformation function) and Spatial 

filter operations. An overview of some of the well known 

methods is discussed here. Point processing operations 

(Intensity transformation function) are the simplest spatial 

domain operation as operations are performed on single 

pixel only. The pixel values of the processed image depend 
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on pixel values of the original image. It can be given by the 

expression g(x,y) = T[f(x,y)], where T is a gray level 

transformation in point processing. The Point processing 

approaches can be classified into four categories as Image 

Negatives in which gray level values of the pixels in an 

image are invited to get its negative image. Consider a 8 bit 

digital image of size M x N, then each pixel value from the 

original image is subtracted from 255 as g (x, y)=255- f(x, 

y) for 0 ≤ x < M and 0 ≤ x < N. In a normalized gray scale, s 

= 1.0 – r. Negative images are useful for enhancing white or 

gray detail embedded in dark regions of an image.[2] Fig.1 

shows an example of an image negative. 

Original image                                            Negative 

 
Fig. 2: Original Image and Its Negative Image 

B. Frequency Domain Techniques: 

Frequency domain techniques are based on the manipulation 

of the orthogonal transform of the image rather than the 

image itself. Frequency domain techniques are suited for 

processing the image according to the frequency content. 

The principle behind the frequency domain methods of 

image enhancement consists of computing a 2-D discrete 

unitary transform of the image, for instance the 2-D DFT, 

manipulating the transform coefficients by an operator M, 

and then performing the inverse transform. The orthogonal 

transform of the image has two components, magnitude and 

phase. The magnitude consists of the frequency content of 

the image. The phase is used to restore the image back to the 

spatial domain. The Fourier transform, Hartley Transform 

etc. The transform domain allows operation on the 

frequency content of the image, and therefore the  high 

frequency content such as edges and other subtle knowledge 

can simply be enhanced. Frequency domain which works of 

Fourier transform of an image. 

1) Edges and sharp transitions (e.g. Noise) in an 

image donate meaningfully to the high frequency 

content of the Fourier transform. 

2) Low frequency contents in the Fourier transform 

are responsible for the common appearance of the 

image over smooth areas. 

 The idea of the purifying is easier to visualize in 

the frequency domain. Therefore, enhancement of image f 

(x, y) can be done in the frequency domain based on DFT. 

This is mainly valuable in convolution if the spatial extent 

of the point spread sequence h (x, y) is large then 

convolution theory. [2] 

g(x, y)= h(x, y)*f(x, y) 

Where g (x, y) is enhanced image. 

III. TYPE OF IMAGE ENHANCEMENT 

A. Adaptive Histogram Equalization: 

Adaptive Histogram Equalization is used for improving 

contrast in images. It differs from Histogram Equalization 

by adaptive method that computes several histograms and 

each histogram corresponding to a distinct section of an 

image. The contrast of a region of an image will not be 

sufficiently enhanced by Histogram Equalization. AHE 

improves this enhancement by transforming each pixel with 

a transformation function derived from a neighboring 

region. It is used to overcome some limitations of global 

linear min-max windowing method. Thus, it reduces the 

amount of noise in regions of the image. And also AHE 

have the ability for improving the contrast of grayscale and 

color image. 

 
Before enhancement                      After enhancement 

Fig. 3: Adaptive Histogram Equalization 

B. Histogram Equalization: 

Histogram of an image is concerned with the gray levels. 

Using histograms to decide that given image is whether a 

dark image or light image or low contrast or high contrast 

image. It can be expressed using discrete function as, to an 

image. It is used to increase the visual appearance of an 

image [3]. This technique involves, 

1) Dividing image into segments.  

2) The histogram is applied to find out the pixel 

intensity values for the gray levels and the image 

has gray levels or intensities in the range from 0 to 

255.  

3) Histogram Equalization is used to calculate the 

intensity values and make them uniform 

distribution of pixels to get an enhanced image. 

 Thus HE technique is used to increase the dynamic 

range of pixels for the appearance of an image. 

 

   (a) Original Image       (b) Enhanced image for Histogram 

Equalization 

Fig. 4: Histogram Equalization 

C. Brightness Preserving Bi-Histogram Equalization 

(BBHE): 

The overall BBHE technique is used for preserving the 

brightness of an image. Brightness preservation is one of the 

most important characteristics of an image. So this method 

splits the image’s histogram into two independent equalized 

parts. So the intensities are arranged equally as well. One 

disadvantage of  histogram equalization can be found in the 
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fact that the illumination of an image can be altered after the 

histogram equalization, which is mostly because of the 

flattening property of the histogram equalization [5]. Thus, 

it is hardly utilized in customer electronic products such as 

TV where protective the original input illumination may be 

necessary in order not to present unnecessary visual 

deterioration. 

 
    (a) Original Image                (b) Output Image for BBHE 

Fig. 5: Brightness Preserving Bi-Histogram Equalization 

(BBHE) 

D. Brightness Preserving Dynamic Histogram Equalization 

(BPDHE): 

BPDHE is an extension of Histogram Equalization. In 

Dynamic Histogram Equalization (DHE) the input image’s 

histogram is divided into partitions and so called sub-

histograms. The DHE method is also used to provide mean 

brightness of an image and gives the intensities to have a 

new range [8]. It provides realistic images by the look. In 

this method the intensities are equalized individually.  

 BPDHE is an extension to the DHE method. It 

shifts the mean brightness between the resulting histogram, 

image and original image. So the mean brightness are 

preserved. And it produces the mean intensity of input and 

output images as equal. 

 
(a) Input image                (b) Output Image for BPDHE 

Fig. 6: Brightness Preserving Dynamic Histogram 

Equalization (BPDHE) 

E. Stochastic Resonance (SR): 

Stochastic resonance is broadly applied to describe any 

occurrence where the presence of noise in nonlinear system 

is beer for output signal quality then its absence [6]. To 

enhance the contrast of an image it utilizes external noise of 

an image. 

 
Fig. 9: Stochastic Resonance (SR) 

F.  Contrast-Limited Adaptive Histogram Equalization 

(CLAHE): 

Enhances the contrast of the grayscale image by 

transforming the standards by CLAHE (contrast-limited 

adaptive histogram equalization). It works on the minor 

regions in the image, named tiles, rather than the full image 

[8]. Totally tile's contrast is the enhanced, so that  the 

histogram of the output region almost matches the histogram 

specified by the spreading parameter. The nearby tiles are 

then joined by bilinear interpolation to remove artificially 

induced boundaries. The contrast, particularly in the 

homogeneous areas, can be partial to avoid the amplifying 

any noise that might be present in the image. 

 
Fig. 8: Original Image and Enhanced Image for CLAHE 

G. Contrast Enhancement: 

This technique automatically brightens images that appear 

dark or unclear. Apply appropriate tone correction to deliver 

improved quality and clarity [4]. This plays an important 

role in medical applications. This because of visual quality 

is very important to diagnosis diseases. X-Ray used to 

capture the internal structure of the human body. It’s 

especially useful for check bone fracture. There are many 

advantages, but X-Ray technology, but it generates a low 

contrast image due to presence of bulk amount of water in 

the human body.  

 Image enhancement also performs automated X-

Ray check system for making X-Ray images with more 

visual and contrast by using some contrast enhancement 

technique .Zooming an image an important task in many 

applications. While zooming an image the pixels are 

inserted to enlarge the size of the image. 

 
(a).Original Image                    (b).Enhanced Image 

Fig. 9: Contrast Enhancement 
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H. Adaptive DWT based DSR: 

The DWT technique is used to produce high frequency 

content images. The DWT, which decomposes the input 

image into sub bands. They are Low-Low (LL), Low-High 

(LH), High-Low (HL), and High-High (HH). The process of 

image using DWT is carried out by interpolating high-

frequency sub band images and the low-resolution input 

images to produce the enhanced image [7]. The Adaptive 

DWT based DSR technique presented for performing 

enhancement of very dark images. It uses inter noise to 

improve the performance of input image. It gives better 

enhancement of very dark images. It leads to less 

computational complexity [9]. This Technique is applied for 

enhancement of very dark images. 

IV. LITERATURE REVIEW 

Nancy, Er. Sumandeep Kaur (2013) et al present that  Image 

enhancement is one of the main subjects in the extraordinary 

picture quality such as digital cameras. Since image clarity 

is, very simply affected by lighting, weather, or equipment 

that has been used to capture the image. These conditions 

lead to image may suffer from loss of information. The key 

purpose of the image enhancement is to bring out feature 

that is hidden in an image or to growth contrast in a low 

contrast image. It provides a multitude of the selections for 

improving the images visual quality. That’s why it is used in 

an enormous number of applications with important tasks 

such as noise reduction, degradations, blurring etc. This 

paper offering a literature review on certain of the image 

Enhancement methods for enhancing images like Contrast 

Stretching, Fuzzy grayscale enhancement, Fusion based 

approach on MSRCR, A hybrid algorithm for spatial and 

frequency domain etc. Comparison of totally methods 

concludes the improved method for its upcoming study. [10] 

 Sandeep Singh, Sandeep Sharma (2014) et al 

present that This paper has focused on the various image 

enhancement approaches. Image enhancement has found to 

be one of most important vision applications because it has 

facility to the enhance  image’s visibility. It enhances the 

perceivability of the lowly  quality pictures. Distinctive 

actions have been future, so far from improving the quality 

of digital images. To picture quality enhances image 

enhancement can specifically recover and limit particular 

data obtainable in the input picture. It is a type  of vision 

system which decreases picture commotion, kill antiquities, 

and  also save up the useful parts. Its object is to open up  

various picture characteristics for the investigation, 

assumption and additional use. The focal objective of this 

paper is to determine the limitations of the present image 

enhancement approaches. [11] 

 S.S. Bedi, Rati Khandelwal (2013) et al present that 

Image Enhancement is one of the greatest significant and 

problematic methods in the image research. The goal of the 

image enhancement is to recover the visual presence of an 

image, or to offer a “better transform representation for the 

future automated the image processing. Numerous images 

like satellite images, aerial images, medical images and even 

photographs of real life suffer from poor noise and contrast. 

It is necessary to enhance the contrast and also eliminate the 

noise to grow the quality of the image. One of the most 

important phases in the medical images detection and study 

is Image Enhancement methods which increase the quality 

(clarity) of images for human observing, eliminating noise 

and blurring, growing contrast, and revealing information 

are examples of the enhancement processes. The 

enhancement technique differs from one field to 

differentiate according to its objective. The current methods 

of the image enhancement can be categorized into two 

groups: Spatial Domain and Frequency domain 

enhancement. In this paper, we present a summary of image 

enhancement processing methods in the spatial domain. 

More exactly, we categorize processing approach based 

representative methods of Image enhancement. Thus the 

input of this paper is to categorize and analysis,  image 

enhancement processing methods, attempt an evaluation of 

the shortcomings and common needs in this field of the 

active research and in the last we will point out favorable 

directions of the research for image enhancement for future 

research. [2] 

 Vivek Kumar Soni (2013) et al presents that   poor 

quality and Low contrast,  are core difficulties in the 

production of medical images. By applying the Haar 

transform and wavelet transform, a new image enhancement 

method is planned. First, a medical image was decomposed 

with the wavelet transform. Secondly, totally high-

frequency sub-images were decomposed with the Haar 

transform. Thirdly, noise in frequency field was less by soft-

threshold technique. Fourthly, high-frequency coefficients 

were enhanced by the various weight values in the several 

sub-images. Then, the enhanced image was getting through 

the inverse Haar transform and inverse wavelet transform. 

Finally, the image’s histogram was stretched by the 

nonlinear histogram equalization. Trials, presented that this 

technique can not only enhance an image’s detail, but can 

also preserve its edge features efficiently. [12] 

 Miss. Pooja Mishra (2014) et al present that   In 

this recent period, the image processing plays a key function 

in different fields of engineering and Research. Perhaps to 

increase the effectiveness of this field, the quality of an 

image should be enhanced to support the human sensitivity 

or machine visualization. The contrast of an image is 

defined as difference of gray levels presented in the image. 

There are a number of conventional methods available for 

image contrast enhancement, like Gamma Correction, 

Power law transformation, histogram equalization etc. they 

all are based on the crisp logic. In this paper a novel 

approach for gray image contrast enhancement is proposed 

using the fuzzy logic based contrast intensification operator. 

The proposed method treats with the fuzzy logic based 

method because, fuzzy logic is a strong tool to handle 

vagueness, uncertainty, and since images are vague in terms 

of pixel values fuzzy logic .After following proposed 

algorithm it is expected that efficient contrast improvement 

than the conventional techniques such as histogram 

equalization and adaptive histogram equalization will be 

achieved.What we do is to give different labels for our 

object we know. [13] 

 Ramkumar.M(2013) et al present that Image 

enhancement can be categorized into various approaches. 

Adaptive histogram equalization, histogram equalization, 

decor relation stretch, image adjusts and image noise. AHE 

(Adaptive Histogram Equalization) is mostly used in the 

image processing methods and it is used to increase the 

contrast in the images. Histogram Equalization is a contrast 



A Survey Paper on Image Enhancement Based on Various Techniques 

 (IJSRD/Vol. 3/Issue 06/2015/228) 

 

 All rights reserved by www.ijsrd.com 974 

adjustment applying the image histogram, it is commonly 

growth the worldwide contrast of all images. Apply the 

décor relation stretch to the multi channel image. Image 

adjust is mostly focused on to adjust the contrast and image 

quality. Image noise is used to add noise in an image. [14 

Comparison of different technique 

Comparison of observations given in all references is 

discussed here. 

 

 

 

 

Sr 

no. 

 

Enhancement 

Technique/ Algorithm 

 

Domain 

 

Measuring 

Parameters 

 

Application Area/ 

Advantages 

 

Limitations 

 

1 
Content Aware 

 

Spatial 

 

HE Int. Pair 

LRM ORMIT 

 

Enhance the appearance of: 

human faces, blue skies 

with or without clouds 

without introducing 

artifacts. 

 

Unable to recover 

information from the 

shadowed or dark areas of 

images that had near-black 

intensities. 

 

2 
Using HSV color space 

 

Frequency 

 

DV-BV, 

Statistical 

characterist-ics 

 

Image processing : Skin 

detection, Computer 

Graphics 

 

Lighting Conditions 

required. 

 

3 
Retinex 

 

Frequency 

 

--- 

 

Achives color constancy, 

It does not destroy that 

parts of image which do 

not need 

enhancement. 

 

Sometimes noise is 

enhanced leading to high 

entropy. 

 

4 

Sobel based- foggy 

detector 

 

Spatial 

 

Visibility 

distance limits, 

Sobel statistics 

 

Advanced Driver 

Assistance Systems 

(ADAS) 

 

High edge density, 

algorithm classify the 

sequence as not foggy level. 

 

5 
A hybrid approach 

 

Spatial, 

Frequency 

 

Information 

Entropy value, 

variance 

 

Details of infrared image is 

enhanced and outline is 

also smoothen. 

 

--- 

 

6 

Unsharp, Laplacian or 

Deconvolution filter. 

 

Spatial, 

Frequency 

 

--- 

 

Print-Scan (PS) process, 

JPEG Compression 

 

Deconvolution filter is the 

slowest of all, Can‟t 

determine attacks like 

median filtering, noise. 

 

7 

Binocular Just-

Noticeable Difference 

 

Frequency 

 

W in (14) and 

c1 and c2 in 

(15). 

 

Sharpness enhancement of 

stereo images 

 

Not properly applicable on 

color and contrast 

enhancements. 

 

8 

Combination of LIP 

model and HSV 

 

Frequency 

 

MSE, PNSR, 

VDD 

 

Used for Contrast 

Enhancement 

 

Salt and pepper noise was 

not removed, can‟t be used 

for enhancing color images 

 

9 

A nonlinear non-

dynamic stochastic 

resonance-based 

 

Spatial 

 

F, PQM, CEF 

 

Has better Performance 

than existing spatial 

domain techniques. 

 

Utilizes addition of external 

noise. 

 

10 

Fuzzy grayscale 

enhancement 

 

Fuzzy 

 

Processing 

Time, t (s) IOF, 

PSNR (dB),C 

 

Does not enhance existing 

noise in the image, 

Requires Minimum 

processing Time 

 

Enhances low contrast 

images only. 

 

11 

Image Processing 

Techniques like 

contrast stretching, 

noise removal etc. 

 

Spatial, 

Frequency 

 

--- 

 

De-noising or enhancement 

of medical images. 

 

Involves lot of calculations, 

Not practical for 3D medical 

image enhancement 

 

12 
Image Fusion 

 

Frequency 

 

STD, Contrast, 

Average 

Enhances all regions of the 

image 

Evaluates a local statistical 

feature: sharpness. 
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gradient 

 

  

Table: 1. Comparative Analysis of Various Techniques 

V. CONCLUSION 

This paper presents a short description of numerous image 

enhancement methods in order to make familiar with the 

enhancement of a blurry image, noise removal, setting the 

brightness, contrast and other degradations in images in 

image processing. The image enhancement techniques play 

a significant role in digital image processing. It is shown in 

this paper that the nonlinear image enhancement can be used 

to the increase the feature of a blurred image by applying the 

idea of the light source refinement. But in the most of 

techniques it has been found that the available technique 

does not provide better results in multiple light sources 

because no modification is done on the hue and saturation. 

As discussed earlier the image enhancement technique can 

be improved by modifying the hue and saturation. It will 

provide better results than the existing techniques. 
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