
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 05, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 706 

A Survey on Existing Image Enhancement Techniques 
Nitin Trivedi1 Amit Chauhan2 

1,2Department of Computer Science & Engineering 
1,2ITM University Gwalior

Abstract— Image enhancement (IE) goals to enhance the 

visible appearance of a picture, without affecting the 

original attributes (i.e.,) Image contrast is adjusted and noise 

is removed to supply higher excellent picture. Hence IE is 

one of the maximum important responsibilities in image 

processing (IP). Enhancement is classed into kinds spatial 

domain (SD) enhancement and frequency domain (FD) 

enhancement.SD enhancement acts upon pixel value 

whereas FD enhancement acts on the Fourier transform (FT) 

of the image. The enhancement techniques for use depend 

on modality, climatic and visual angle and so on. On this 

paper, we present a survey on diverse present IE strategies. 
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I. INTRODUCTION 

Image enhancement (IE) is an active area of research in 

medical imaging in the recent years. The aim of 

enhancement is to procedure an image so that the output 

effects are more appropriate than the original input picture 

for a particular utility. Applying IE operations on low 

quality image is a difficult approach as we cannot clearly 

draw out objects from the dark background. IE, because the 

noteworthy strategies in digital image processing (DIP), 

plays essential part in many fields, consisting of clinical 

picture analysis, far off sensing, high definition television 

(HDTV), hyper spectral IP, microscopic imaging etc. It 

essentially gives higher visual results or makes the authentic 

picture greater appealing for computer to method [1] 

IE transforms pictures to offer higher illustration of 

the diffused details. For example forensic 

photographs/movies rent techniques that resolve the trouble 

of low decision and motion blur at the same time as medical 

imaging advantages greater from expanded assessment and 

sharpness. To cater for such an ever growing demand of 

digital image (DI), software program corporations have 

released business software program for customers who need 

to edit and visually enhance the picture. Low vision can be 

caused by an accident, a disease, a condition existing from 

birth (or early childhood) or due to aging. The most 

common causes of low vision are macular degeneration, 

cataracts, glaucoma, retinal detachment, diabetic retinopathy 

or retinitis pigmentosa. Students with visual impairments 

stumble upon many difficulties in exploring interesting 

articles and attending seminars and, for that reason, may 

pass over opportunities to learn. The result can be a far less 

effective learning experience and thus a hindrance to their 

education. Hence there arises a want for a low cost, portable 

machine which assists to examine not most effective the 

close up substances but also far away objects in a class room 

surroundings. This system also needs facility to combine 

different techniques depending on their personal needs. 

There are mainly three methods for IE : [2]  

 Spatial Domain   

 Frequency Domain   

 Histogram Equalization 

II. APPLICATIONS  

Image enhancement is used for reinforcing a best of picture. 

The programs of IE are Aerial imaging, Satellite imaging 

(SI), Medical imaging (MI), Digital camera utility, Remote 

sensing (RS), IE strategies used in many regions such as 

forensics, Astrophotography, Fingerprint matching, and so 

on. The higher end result for IE has also used in actual time 

enhancement of neuron evolution of augmenting. IE 

procedure while applied to pictures and films help the 

visually impaired in studying info, the usage of computer 

systems and tv, and face recognition (FR). Color evaluation 

enhancement, sprucing and brightening are simply a number 

of the strategies used to make the picture brilliant. In the 

field of e-learning, IE is used to make clean the contents of 

chalkboard as considered on streamed video; it improves the 

content clarity. Medical imaging makes use of this for 

lowering noise and sprucing information to improve the 

seen illustration of the photo. This makes IE a important 

aiding tool for reviewing anatomic regions in MRI, 

ultrasound and x-rays to name some. In forensics IE is used 

for identity, proof gathering and surveillance. Images 

received from fingerprint detection, protection movies 

evaluation and crime scene investigations are improved to 

assist in identity of culprits and protection of sufferers.D.[3] 

III. IMAGE ENHANCEMENT TECHNIQUES  

IE techniques are used for enhancing the contrast of the 

picture. These techniques are classified into two categories:   

 Spatial Domain Enhancement (SDE) 

 Frequency Domain Enhancement (FDE) 

A. Spatial Domain Enhancement Technques  

In SD image enhance technique transformations are applied 

directly on the pixels. Point processing strategies, log 

transformation, histogram processing, morphological 

operators are few spatial area enhancement operations which 

can be mentioned underneath. 

B. Gray Level Transformations  

Gray level (GL) transformations are applied to improve the 

contrast of the picture. This transformation can be 

performed by way of adjusting the GL and dynamic variety 

of the picture, which is the deviation among minimum and 

most pixel value 

C. Image Negative  

Image negative, reverses the pixel fee (i.e.,) every pixel is 

subtracted from L. Where, L is the most pixel value of the 

picture. 

This may be expressed as 

s=L-1-r 

Where, s = negative picture or output picture  

L-1 = most pixel value  
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r = enter picture  

The pixel range for each the enter picture and negative 

picture is (zero, L-1) 

D. Log Transformation (LT) 

It is used to amplify the dark pixels and compress the 

brighter pixel. This compresses the dynamic variety of the 

image with massive variations in pixel values. 

LT is given by 

s = clog(1 + r)                                        (2) 

E. Histogram Processing Histogram equalization (HPLE):  

HE is used for contrast adjustment using the image 

histogram When ROI is represented by close contrast 

values; this HE enhances the image by increasing the global 

contrast. As an outcome, the intensities are nicely scattered 

on the histogram and low comparison vicinity is converted 

to region with better contrast. This is achieved by 

considering more frequently occurring intensity value and 

spreading it along the histogram. HE plays a major role in 

images having both ROI and other region as either darker or 

brighter. Its benefit is, it is going accurate with images 

having excessive color intensity. For example pictures like 

16-bit gray-scale pictures or continuous statistics. This 

method is widely utilized in pix which might be over-

uncovered or underneath-exposed, clinical pictures like X-

Ray pictures in medical analysis, far flung sensing, and 

thermal pictures. Same manner this technique has its own 

defects, like unrealistic illusions in images and undesirable 

impact in low color intensity picture. The HE formula is 

given by: 

h(v) = round (
cdf(v)−cdfmin

(m∗n)−cdfmin
∗ (L − 1))                       (3) 

F. Piecewise Linear Transformation Contrast Stretching:  

In contrast stretching, upper and decrease threshold are 

constant and the comparison is stretched among these 

thresholds. It is evaluation enhancement technique based at 

the intensity value as shown 

I0(x, y) = f(I(x, y))                                    (4) 

Where, the original picture is I(x,y , the output picture is  

I0(x,y)  after contrast enhancement, and T(r) the 

transformation characteristic. The transformation 

characteristic T(r) is given through (5), and shown in Fig-1. 

T(r) = s                                         (5) 

Where s is 

s = {

l ∗ r 0 < r < a
m ∗ (r − a) + v 0 < r < b

n ∗ (r − b) + w 0 < r < l − 1
 

 
Fig. 1: Contrast Stretching 

Transformation Function Where l, m, n are the 

Slopes of the three regions. It is obvious that l & n are < 1. 

The s is the modified gray levels and r is the original gray 

levels. Where a and b are the limit of lower and upper 

threshold. Contrast stretching makes brighter element 

brighter and darker element darker. 

G. Morphological Operators  

Top-Hat Transformation (THT): Small factors or ROI or 

small information are extracted from a picture using THT. 

THT can be widely categorized into: 

White Top-Hat Transform (WTHT): It is described 

as the difference among the input picture and its 

commencing with the aid of a few structuring detail. 

Black Top-Hat Transform (BTHT): It is described 

because the distinction among the last by means of some 

structuring detail and the input photo.  

This transforms are implemented for various IP 

tasks, including feature extraction (FE), background 

equalization, IE, and others. 

WTHT: 

Tw(I) = I − I ° b                                       (6) 

Where “ ⸰ ” indicates the gap operation. BTHT: 

 

Tb(I) = I ° b − I                                       (7) 

Where “•” is the closing operation. 

Bottom-Hat Transformation (BHT): The BHT is 

used for dark items on a mild heritage. This operator 

subtracts enter picture from morphologically closed input 

picture. BHT is just like that of BTHT. 

Tbh(I) = I − I ° b                                       (8) 

Where “•” is the closing operation. 

3.7 Global Power Law Transform (GPLT) [8] is specified 

by 

S = crγ                                              (9) 

This transformation function is likewise referred to 

as gamma correction. Different degrees of enhancement are 

obtained via various the values of γ. The distinction between 

the log transformation feature and the power-law 

capabilities is that the use of the strength-law function a 

family of viable transformation curves can be obtained just 

by means of varying the λ. 

H. Adaptive Power Law Transform (APLT) 

It is a changed shape of GPLT. Contrast versions are 

decreased among negative and nicely comparison areas. The 

proposed APLT adjusts the intensity of every pixel with the 

exponent in strength-law transformation being dynamically 

set primarily based on the nearby depth range of its 

community pixels. The mathematical expressions of APLT 

are as follows: 

g′(x, y) = g(x, y)γ                                    (10) 

γ = In (
1

d(x,y )
)                                       (11) 

d(x, y) = max{g(x + p, y + p)} − min {g(x + p, y + p)}                                                                                        
(10) 

Where, 

P=-[w/2]-[w/2] 

Q=-[w/2]-[w/2] 

Where g (x, y) is the intensity of pixel at (x, y) w is 

the size of a window centered at (x, y) 
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I. Spatial Filtering (SF) 

It gets rid of noise from the picture. Filters that are used for 

the elimination of noise are Smoothing and polishing SF. 

Smoothing filters are used for blurring and noise discount. 

This is also called as common filter out or low pass filters. 

In this method each and each pixel is replaced by the 

average of neighborhood pixels. (i.e.) average overlaying is 

used. 

1

9
[
1 1 1
1 1 1
1 1 1

]                   
1

16
[
1 2 1
2 4 2
1 2 1

] 

Fig. 2: Averaging Filter 

Sharpening filters are used to enhance the intensity 

transitions. In a picture, crisper the depth transitions, extra 

sharper the picture. The depth transitions among adjoining 

pixels are related to the derivatives of the picture.  

The figure shows some of the spatial filters 

[
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0 −1 0

]       [
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−1 8 −1
−1 −1 −1
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Fig. 3: Laplacian operator 

[
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0 1

]       [
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1 0
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Fig. 4: Robert operator 

[
−1 −2 −1
0 0 0
1 2 1

]       [
−1 0 1
−2 0 2
−1 0 1

] 

Fig. 5: Sobel operator 

IV. FREQUENCY DOMAIN ENHANCEMENT TECHNIQUES  

In FD technique FT of the picture is computed and then 

enhancement techniques are applied. This FD procedure 

includes three fundamental steps,   

Transform the enter picture into its FT   

Apply the transfer feature   

Inverse FFT is carried out to get more advantageous 

photograph 

IE is applied to alter the picture contrast brightness 

of the pixel. In FDE technique, the pixel cost of the output 

picture might be modified in keeping with the switch 

characteristic applied to the picture.  

This can be represented as 

s=T(r)                                                 (13) 

Where, s= pixel cost of enter picture F  

r = pixel price of output picture G  

T = transformation feature (H)  

Filtering is typically used for FDE. Therefore based 

totally on DFT enhancement of image is carried out. This 

filtering is assessed into low pass and high pass filtering.[4] 

V. LITERATURE SURVEY 

Mohammed Alareqi, et.al [5] This paper presents the design 

and the implementation of real-time hardware enhancement 

DIP techniques for biomedical applications in a spatial 

domain on FPGA. It explains numerous enhancement 

strategies consisting of inverting picture operation, 

brightness manipulate, segmentation (threshold) and 

evaluation stretching. These techniques are applied to the 

hand picture with veins using Open Access Biomedical 

picture Search Engine. The result shows the brightness 

controlling addition technique provides better enhancement 

of a biomedical picture. The cause of this paintings is to 

achieve a real-time hardware implementation with higher 

execution in each length and pace.  

Yujie li, et.Al. [6] In this paper, our propose a 

novel shallow water imaging version to atone for the 

attenuation discrepancy alongside the propagation direction 

and an effective underwater scene enhancement device. The 

recovered pictures are characterized by using a diminished 

noised degree, better exposure of the darkish areas, and 

elevated world contrast the place the best small print and 

edges are more advantageous drastically 

Tarun Kumar Agarwal, et.al. [7] stated that IE is 

very stimulating and visually attractive regions of IP. It 

includes processes for example increasing contrast, 

decreasing noise for enhancing the picture quality. This 

paper offers study of the arithmetical morphological scheme 

with contrast to many other state-of-art methods for 

addressing the difficulties of low pictures contrast. HE is 

very general method for enhancing contrast in DI. It is 

modest and effective for GCE of pictures. 

C.Narasimha,et.al [8] IP is required before the 

image can be utilized. Denoising the pictures holds the 

operation of the records of picture to yields a visually 

excessive pleasant picture. The primary attention of this 

paper is, it provides the styles of noise models, distinct 

varieties of noises and differentiating of IE techniques. Here 

we provide a comparative study & exploration of different 

IE algorithms. 

Nidhi Chahal,et.al [9]  In the provided paper, fIrst 

phase gives a quick advent to the IE, the second one section 

carries a short literature approximately the previous work 

done and the 1/3 section carries proposed trouble and 

associated proposed technique to decorate the picture. The 

proposed device works via tracking the edges the usage of 

ICA and PCA primarily based tIltering by using firstly 

remodeling the image into HSV domain after which 

applying the filtering and contrast change, after that the 

image is again converted to visible form and analyzed under 

PSNR, MSE and Standard Deviation. 

Swati D. Nikam,et.al [10]  To enhance the noisy 

pictures diverse IE techniques are used and those strategies 

can gives better results than the original corrupted picture. 

In this paper WT is used for shade IE. The proposed 

technique enhances the contrast and luminance in addition 

to eliminate the noise in the shade picture. In this proposed 

method daubechies WT and HIS color space used. 

 

     Rajlaxmi Chouhan, et.al [11] This paper provides a 

noise-aided IE algorithm targeted on addressing pictures 

which have a huge dynamic range, i.e., pictures with both 

dark and vivid areas. The software of a brand new 

mathematical version, in a shifted double-well machine 

showing stochastic resonance, is investigated for such 

pictures. The new mathematical model addresses the 

shortcomings of earlier SR primarily based enhancement 

version with the aid of deriving parameters essentially from 

input values (in preference to enter records). 

V.Janani,et.al [12]  An most effective Enhancement 

method need to enhance both excessive fine and low nice 

picture, and ought to highlight even small details hidden in 

the image. Infrared IE refines the information immerged in 

the background and provide a noise loose icture as output. 

This paper changed into aimed to speak about and analyze 
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approximately numerous IE strategies and filters which can 

be used to decorate the great of the given input picture. 

Jenifer Dayana,et.al [13] This manner particularly 

includes  stages; at the beginning, it segments the gadgets 

within the picture the use of gradient operator followed by 

means of morphological operations, secondly every items 

are superior by way of the usage of histogram specification 

followed by using merging of all objects. This technique 

produces better result by increasing Second Derivative-like 

Measure of Enhancement (SDME) and well suitable for low 

contrast complex images. 

Li Yaping,et.al [14] In this paper, adopting 

stepwise refinement approach attempts to clear up the 

trouble. The proposed technique is based on three steps 

together with IP, photo recognition (IR) and enhancement. 

The experimental results show the method can be very good 

to deal with such issues. The research result suggests that 

the IR and IE remains now not easy process. Therefore, we 

imagine that IR for complex real scene image also isn’t 

simple issues.  

COMPARISON TABLE [15] 

S.n

o. 

AUTH

ORS 

YE

AR 

TECHNIQ

UES 

FEATU

RES 

LIMITAT

IONS 

1. 

Aimi 

Salihah

, A. N., 

M. Y. 

Mashor

, Nor 

Hazlyn

a 

Harun, 

Azian 

Azami

mi 

Abdull

ah, and 

H. 

Rosline 

201

0 

partial 

contrast, 

bright 

stretching 

and dark 

stretching 

improve 

the 

image 

visibility 

and has 

successf

ully 

segment

ed the 

acute 

leukaem

ia 

images 

Used k 

adjustmen

t factor 

statically 

i.e. 128 

2. 

Ahmed

, M. 

Mahm

ood, 

and 

Jasni 

Moha

mad 

Zain 

201

2 
HE 

achieves 

density 

changes 

Imbalance 

the color 

of the 

output 

image 

3. 

Cao, 

Gang, 

Yao 

Zhao, 

Rongro

ng Ni, 

and 

Xuelon

g Li 

201

4 
GCE 

consiste

ncy 

between 

regional 

artifacts 

is 

checked 

Lead to 

degraded 

edges 

4. 
Celik, 

Turgay 

201

4 

II. 

SPATIAL 

ENTROPY-

BASED 

GLOBAL 

achieves 

contrast 

improve

ment in 

the case 

Used k 

adjustmen

t factor 

statically 

i.e. 128 

AND 

LOCAL 

IMAGE 

CONTRAS

T 

ENHANCE

MENT 

of low-

contrast 

images 

5. 

Cheng, 

H. D., 

and 

Yingta

o 

Zhang 

201

3 

HE based 

methods 

(HEBM) 

and an 

multi-scales 

unsharp 

masking 

based 

methods 

(UMBM) 

good 

perform

ance in 

global 

contrast 

and 

local 

contrast 

enhance

ment 

with 

noise 

and 

artifact 

suppress

ion 

Lead to 

degraded 

edges 

6. 

Huang, 

S., and 

W. 

Chen 

201

4 

hardware-

oriented 

contrast 

enhanceme

nt algorithm 

decrease 

hardwar

e cost 

and 

improve 

hardwar

e 

utilizatio

n for 

real-

time 

perform

ance 

Used k 

adjustmen

t factor 

statically 

i.e. 128 

7. 

Jha, 

Rajib 

Kumar, 

Rajlax

mi 

Chouh

an, 

Prabir 

Kumar 

Biswas

, and 

Kiyoha

ru 

Aizawa

. 

201

2 

DCT 

domain 

remarka

ble 

perform

ance in 

terms of 

relative 

contrast 

enhance

ment, 

colorful

ness and 

visual 

quality 

of 

enhance

d image 

Imbalance 

the color 

of the 

output 

image 

Table 1: Comparison table for various techniques 

VI. CONCLUSION 

In this paper, various techniques of enhancement discussed. 

Point processing enhances the contrast of the image. Power 

law transformation is used for contrast manipulation and for 

dark images. Frequency domain enhancement methods are 

used to overcome defects of spatial domain enhancement. In 

Histogram equalization contrast of the image is enhanced. 

Spatial filtering is used to remove the noise in the image. 



A Survey on Existing Image Enhancement Techniques 

 (IJSRD/Vol. 5/Issue 05/2017/166) 

 

 All rights reserved by www.ijsrd.com 710 

REFERENCES 

[1] Ashima Anand, Harpreet Kaur, “Comparison on 

Different Image Enhancement Techniques”. 

International Journal of Computer Applications (0975 – 

8887) National Conference on Latest Initiatives& 

Innovations in Communication and Electronics (IICE 

2016) 

[2] Mr. Kanchan S. Bhagat,Dr. Pramod B Patil, “A 

Comparative Study of Image Enhancement Techniques 

for Iris Images”. International Journal of Emerging 

Trends & Technology in Computer Science (IJETTCS) 

Volume 5, Issue 1, January - February 2016 ISSN 

2278-6856 

[3] Shresth Gupta1 and Rakesh Mandal, “A SURVEY ON 

IMAGE ENHANCEMENT TECHNIQUES”. ISSN 

2319 – 2518 www.ijeetc.com Vol. 4, No. 1, January 

2015 © 2015 IJEETC. 

[4] Brindha1 , Bharathi2 , Anusuya3 , Praiseline Karunya4 

1Assistant Professor, Department of ECE, Sethu 

Institute of Technology, Tamil, “IMAGE 

ENHANCEMENT TECHNIQUES: A REVIEW”. 

IJRET: International Journal of Research in 

Engineering and Technology eISSN: 2319-1163 | 

pISSN: 2321-7308 

[5] Mohammed Alareqi, R. Elgouri, M. Tarhda, K. Mateur, 

A., “Design and FPGA Implementation of Real-Time 

Hardware Co-Simulation for Image Enhancement in 

Biomedical Applications”. 978-1-5090-6681-

0/17/$31.00 ©2017 IEEE 

[6] Yujie li, huimin lu, jianru li, xin li, seiichi,  serikawa, 

“underwater image enhancement using inherent optical 

properties”. Ieee 2015 

[7] Tarun Kumar Agarwal, Mayank Tiwari, Subir Singh 

Lamba, “Modified Histogram Based Contrast 

Enhancementusing Homomorphic Filtering for Medical 

Images”.IEEE 2015 

[8] C.Narasimha, Dr.A.Nagaraja Rao, “A Comparative 

Study: Spatial Domain Filter for Medical Image 

Enhancement”. 2015 

[9] N idhi Chahal, Sakshi Shanna, “Image Enhancement 

Using Combined ICA and PCA Based Filtering in HSV 

Domain”. 978-1-5090-0148-4/15/$31.00© 2015 IEEE 

[10] Swati D. Nikam, Rajesh U. Yawale, “Color Image 

Enhancement Using Daubechies Wavelet Transform 

And HIS Color Model”. 978-1-4799-7165-7/15/$31.00 

©2015 IEEE 

[11] Rajlaxmi Chouhan and Prabir Kumar Biswas, “IMAGE 

ENHANCEMENT AND DYNAMIC RANGE 

COMPRESSION USING NOVEL INTENSITY-

SPECIFIC STOCHASTIC RESONANCE-BASED 

PARAMETRIC IMAGE ENHANCEMENT MODEL”. 

978-1-4799-5751-4/14/$31.00 ©2014 IEEE 

[12] V.Janani, M.Dinakaran, “Infrared Image Enhancement 

Techniques – A Review”. © IEEE 2014 

[13] Jenifer Dayana J, C. Seldev Christopher, “Object Level 

Histogram Specification for Color Image 

Enhancement”. 978-1-4673-5758-6/13/$31.00 © 2013 

IEEE 

[14] Li Yaping, Zhang Jinfang, Xu Fanjiang, Sun Xv, “The 

recognition and enhancement of traffic sign for the 

computer-generated image”. 978-0-7695-4899-9/12 

$26.00 © 2012 IEEE 

[15] Shikha Mahajan, Richa Dogra, “A Review on Image 

Enhancement Techniques”. ISSN: 2277-3754 ISO 

9001:2008 Certified International Journal of 

Engineering and Innovative Technology (IJEIT) 

Volume 4, Issue 11, May 2015 


