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Abstract— Enhancement is the method of improving the 

ability of an electronic digital stored image. The main goal 

of Image enhancement (IE) is to method a picture and 

modify the attributes of given image to make it suitable than 

the original image for the particular application. Histogram 

equalization (HE) is most lively and simple method of 

improving picture first-rate. This paper presents a review of 

various image enhancement techniques such as HE, BBHE, 

DSIHE, MMBEBHE, MHE. 
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I. INTRODUCTION 

Digital Image processing (DIP) is crucial place for plenty 

reasons. Honestly DIP is a recent problem in pc records. In 

1960s; Bell Labs and university of Maryland, and some 

exceptional places began to develop numerous strategies for 

DIP [20]. With function to satellite TV for pc imagery, 

scientific imaging, character popularity, and IE and lots of 

others [20]. But the worth of processing changed into pretty 

excessive with the computing system of that era. Inside the 

Nineteen Seventies, IP proliferated, whilst cheaper 

computers and devoted hardware became available. Pictures 

must then be processed in real time, for a few dedicated 

troubles which includes television necessities conversion. 

Truly DIP has numerous blessings over the analog IP; first it 

gives a excessive form of algorithms for use with the enter 

statistics, second we will keep away from some processing 

troubles which includes developing noise and sign distortion 

at some stage in sign processing (SP). In 2000s, speedy 

computers have become to be had for SP and DIP has grow 

to be the popular form of IP. Because of that, sign IP have 

become flexible approach, and additionally cheapest [20].  

Image segmentation is critical element in many SP 

approach and its programs. The segmentation technique is to 

discover the higher positions of the shape factors consistent 

with the arrival records. Algorithms primarily based on 

classifiers were substantially implemented to segment 

organs in scientific pictures like cardiac and thoughts 

pictures. The goal of image segmentation manner is 

partitioning the photo into regions. Image segmentation 

programs figuring out gadgets in a scene for item-based 

absolutely measurements collectively with size and shape, 

figuring out items in a moving scene for item-based totally 

video compression, identifying gadgets which may be at one 

in all a kind distances from a sensor the use of depth 

measurements from a laser variety finder enabling route 

planning for mobile robots. The motive of image 

segmentation is to cluster pixels of a picture into image 

regions [1]. 

The most prominent techniques of IE can be split 

up into two types: Spatial based and Frequency based 

domain (FBD) image enhancement. Spatial based domain 

(SBD) [2] IE deals on pixels or intensities directly. FBD 

image enhancement works on the description of various 

mathematical functions or signals relative to frequency and 

it can work directly on the image - transform coefficients 

(such as Fourier Transform (FT), Discrete Cosine Transform 

(DCT), and Discrete Wavelet Transform (DWT)).  

A. Image Enhancement Types  

As IP is an essential subject, and there's usually a room for 

development in lieu of achieving higher performance and 

extra clearer, brighter and contrasted picture [3] Out of 

various strategies available, majorly classification is made 

into: 

1) Spatial domain (SD) methods  

2) Frequency domain (FD) methods 

 
Fig. 1: Types of Enhancement Technique 

II. APPLICATION 

IE is used to increase the high-quality of images. The central 

applications of IE are satellite imaging, Aerial imaging, 

scientific imaging and Digital camera application in remote 

sensing. IE methods utilized in many regions comparable to 

forensics, Astrophotography and in Fingerprint matching, 

and many others. Color distinction enhancement, sharpening 

and brightening are one of the vital priceless tactics used to 

make the picture clear. Medical imaging uses this for 

decreasing noise and sharpening details to reinforce the 

visible demonstration of the picture. This makes IE an 

indispensable assisting instrument for reviewing atomic 

neighborhood in MRI, ultrasound. Pictures that are acquired 

from fingerprint awareness, security videos and crime scene 

analysis are stronger to aid in recognition of criminals and 

security of victims. [4] 

III. IMAGE ENHANCEMENT TECHNIQUES  

These techniques used for reinforcing the contrast of the 

photograph. IE techniques are categorized into two wide 

categories: [5] 

A. Spatial Domain Enhancement (SDE) 

B. Frequency Domain Enhancement (FDE) 

A. Spatial Domain Enhancement (SDE) 

SDE defines as picture plane itself and this technique based 

on direct manipulation of pixels in an image   

1) To reap favored enhancement control the pixel values  
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2) In the improved image ‘F’, the value of pixel with 

coordinates(x; y) is the end result of acting operation  

3) At the pixels in the community of (x; y) inside the enter 

picture ‘ f’. 

B. Frequency Domain Enhancement  

FDE technique used to modify image brightness, contrast 

and distribution of grey levels. In those techniques, the 

photograph is first transferred instantly into the FD. The 

image is first transferred into the FD. For specific image, 

every of the enhancement operations are performed for the 

FT and Reverse FT is performed to get concomitant image  

This filtering technique performs given functions:    

1) Transform the image into the FD   

2) Multiply the image by the filter   

3) Take the inverse transform of the picture 

 
Fig. 2: Frequency Domain Filtering Operations 

IV. IMAGE CONTRAST ENHANCEMENT TECHNIQUES 

A. Histogram Equalization (HE):  

HE is a method of IP used to enhance the contrast of a 

picture. It helps to show the variation of contrast of an 

image. It is essential to understand the two concepts before 

processing HE i.e. Probability Mass Function (PMF) and 

Cumulative Distributive Function (CDF) 

B. Brightness Bi-Histogram Equalization (BBHE): 

This method provides mean brightness on the resultant 

image which lies between input mean along with the middle 

gray level. BBHE method is used to decompose the original 

image into to sub-images Histogram vary from 0 to L-1 and 

BBHE technique divides the whole picture into two parts 

where First histogram provides the variety of 0 to and the 

second histogram has the selection of L-1  

C. Dualistic Sub Image Histogram Equalization (DSIHE): 

DSIHE technique used to decompose original image into 

two sub- images; one is colored, other one is bright based on 

its gray level probability density function and equalizes the 

histograms of sub- images distinctly [5] Decomposition of 

image in this method aim at the maximization of the 

Shannon’s entropy of the output image. In the end, the result 

of the dualistic sub-image histogram equalization is 

achieved after the two processed sub images are composed 

into one image  

D. Minimum Mean Brightness Error Bi-Histogram 

Equalization (MMBEBHE): 

The basic precept of MMBEBHE approach of decomposing 

a picture after which making use of the HE method to 

equalize the ensuing sub-pictures independently. 

MMBEBHE technique helps to achieve the minimize the 

brightness between input image and output image   

1) This technique consists of given three steps:   

2) For each threshold stage, calculate the AMBE 

3) Find the brink stage, XT that yields minimal MBE   

Based at the XT, separate the enter histogram into 

two and then equalized it independently as in BBHE 

E. Multi Histogram Equalization (MHE): 

MHE method consists of decomposing the input picture into 

several sub-pictures after which making use of the HE 

system to everyone. MHE method includes three steps: [5]   

1) Multi histogram decomposition.   

2) Finding the most effective thresholds.   

3) Automatic thresholding criterion. 

V. LITERATURE SURVY 

Yuan Yao,et.al [6] Space object IE is an important problem 

in computer vision, which is also a fundamental issue for 

space observation. Instead of single IE methods, we 

introduce a method based on intrinsic image decomposition 

by using an image sequence to solve the problem of space 

object IE. Experimental results on our dataset show that the 

enhanced images are better than the input sequences both in 

qualitative visual effects and quantitative criteria, e.g. image 

entropy. 

Manasvi Kalra,et.al [7] This paper targets to picture 

out efficient IE techniques to be able to detect the initial 

impact of skin most cancers. We present results using these 

techniques on color and grey scale images in order to 

develop mobile application which patients can use to send 

such images to a medical practitioner. The application is 

linked to an electronic Health Information System, whose 

functionality is augmented by the use of this simple and 

efficient mobile IE application. Here, the results that showed 

up have been discussed below. 

Yuan Hai,et.al [8]  In order to solve those 

problems, we proposed a singular IE set of rules which 

includes three steps: adjusting picture by using comparison 

restricted adaptive HE technique, choosing the reference 

image and color matching. The experimental results show 

that the proposed algorithm produces high quality 3D 

images by improving image contrast, enhancing the details 

of the image obviously, removing the color cast and 

improving consistency of two stereo views. Therefore, the 

proposed method can obtain high quality 3D images under 

stressful conditions and be easily applied to stereoscopic 

endoscopy. 

Ms. Pooja Bidwai, et.al  [9] The enhancement is 

done both with respect toresolutionwith contrast. The 

proposed process uses DWT and SVD The procedure 

separate the input image into 4 sub-bands through using 

DWT and evaluates singular worth matrix of low frequency 

sub-band image, then it reconstructs improved picture by 

means of making use of inverse DWT. The technique is 

applied to grey level, color image and satellite image and 

their comparative analysis is done.  

Yujie li, huimin lu, et.al [10] In this paper, our 

endorse a singular shallow water imaging version to make 

amends for the attenuation discrepancy alongside the 

propagation route and useless underwater scene 
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enhancement machine. 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 

M.Priyadarshini, et.al.  [11] A new satellite picture 

decision and contrast enhancement process founded on 

DWT, SWT and BPDHE (Brightness Preserving DHE) has 

been proposed. The WT is utilized to construct the high 

resolution image. The BPDHE is utilizing to enhance the 

picture contrast. The low declaration contrast picture is 

rotting by DWT and SWT. The sub bands are inserted by 

Lanczos interpolation. The intermediate process is carried 

out to produce low contrast high contrast picture. The 

contrast is enhanced by using BPDHE. 

Mrutyunjaya Sahani, et.al. [12] To enhance this 

capability IP based system has a major role. Designing an 

embedded system with these facilities is difficult and 

challenging task. Interfacing of such methods should be easy 

in order that the process is user friendly. To boost this 

process with various services, this piece of labor has been 

attempted. HE is a popular technique for contrast 

enhancement of pictures whereas CLAHE is another 

method. 

Gourav, et.al.  [13] This machine combines two 

very famous strategies of enhancement i.e. Wavelet 

decomposition and histogram moving & shaping. On this 

algorithm, a normal picture (grey scale and color picture) is 

initially decomposed in its discrete wavelet coefficients 

(WC), and then these WC are filtered by way of world 

thresholding. This threshold worth is calculated through 

histogram shifting & shaping process with the variable price 

of ok coefficient. Inverse wavelet transforms of filtered and 

modified WC of picture give the reconstruction of original 

picture. 

Huang Lidong, et.al. [14] IE is a significant 

element of IP applications? CLAHE is capable algorithm to 

increase the general details of picture. Though, it faces the 

noise enhancement or contrast overstretching difficulties. To 

resolve these difficulties, this analysis offerings a new IE 

method, named CLAHE-DWT, which compound the 

CLAHE with DWT.? The novel method contains three 

major steps: First, the original picture is separated into HF 

and LF modules by DWT. 

Cao, Gang, et.al.  [15] Offered two new algorithm 

to perceive the contrast enhancement (CE) included 

operations in DIs: First, they dedicated to the recognition of 

GCE located to the earlier JPEG-compressed images that are 

extensive in genuine applications. The situations of 

identified block-wise peak bins are clustered for detecting 

the CE mappings located on many source areas. The 

dependability between local artifacts is tested for 

determining the picture copies and locating the composition 

edge. General researches have presented the efficiency and 

ability of the planned schemes.  

Celik, Turgay. Et.al. [16] The algorithm presented 

a new technique of calculate the spatial entropy of pixels by 

spatial distribution of gray levels pixel. Unusual set along 

the conventional approaches, this algorithm measured the 

distribution of spatial positions of gray degree of image with 

in position of joint statistics or gray-level distribution 

calculated from gray degrees of image. For every gray level, 

the equivalent spatial distribution is calculated using a 

histogram of spatial positions of maximum pixels with the 

accurate similar gray level. Also, it's miles along with TD 

coefficient weighting to get worldwide and LCE at same 

time. Experimental outcomes prove that the planned 

algorithms generate improved or equivalent enhanced 

images than state-of-the-art algorithms. 

Yaqiu Sun,et.al [17] In this paper, a novel optical 

switch characteristic-based micro IE algorithm is 

recommended. In this set of rules, the point spread feature 

turned into obtained according the incoherent remove 

darkness from within the optical machine first off. Secondly, 

the optical transfer function (OTF) turned into obtained and 

the HPF primarily based on optical property turned into built 

through the microscopic OTF. Finally, micro image would 

be processed by using the compensating filter. As a result, 

the clear and non-obvious Ringing effect micro image was 

gained. 

Jenifer Dayana,et.al [18] This process especially 

includes levels; at first, it segments the gadgets within the 

picture using gradient operator followed by using 

morphological operations, secondly each objects are 

superior by way of the use of histogram specification 

followed via merging of all gadgets. This method produces 

better result by increasing Second Derivative-like Measure 

of Enhancement (SDME) and nicely appropriate for low 

contrast complex picture. 

T.L. Economopoulos, et.al [19] The proposed 

approach is based at the regional software of the Partitioned 

Iterated Function Systems (PIFS) algorithm. The problem 

picture is partitioned into domain areas, using a trendy 

Region Growing method. Each domain vicinity is in 

addition partitioned into smaller variety areas. The 

evaluation-stronger image is obtained via adding the 

difference of the unique image with its low pass model, to 

the unique picture itself. The quantitative and qualitative 

effects obtained, display that the proposed method achieves 

better satisfactory IE, in comparison to two widely used 

contrast enhancement techniques. 
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VI. CONCLUSION 

This paper present different technique used for image 

enhancement in digital image processing. In this paper, 

review on image enhancement is based totally on earlier 

understanding of image contrast enhancement strategies. 

After the review it is concluded that there are still many 

improvements required in enhancement techniques to handle 

the images. From the paper it is also concluded that no 

particular technique is effective for every kind of images 
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