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Image Enhancement methods produce various sorts of problems, for example, unnatural 

impacts, over-improvement, and these downsides become increasingly unmistakable in 

improving dull Images. Histogram Equalization (HE) method is a straightforward and 

generally utilized Image contrast enhancement procedure. The fundamental task of HE is it 

changes the contrast of the Image. To perform this task, different HE techniques have been 

proposed. These techniques protect the brightness or contrast on the final Image that doesn't 

have a characteristic look. To overcome the drawbacks of HE, Enhanced Multi Histogram 

Equalization (EMHE) technique is proposed, which divide the Image into a few sub images 

and again these sub images are divided into sub-images, and traditional HE strategy is 

applied to each sub Image for getting better results. The improvement is brought about by 

repetitive data present in sub-pixel moves between relating Lightroom (LR) Images of a 

similar scene. The principal phase of the development incorporates Image enrollment of LR 

Images utilizing known parameters and geo-referencing methods for manufactured and 

genuine information individually. The proposed development of M-HE Images has been 

assessed on the LR Images obtained from satellite Image datasets to exhibit the clarity of 

the images by enhancing the contrast on the poor lighting images. 

Keywords: 

image contrast enhancement, histogram 

equalization, poor lightening images, Multi- 

HE method 

1. INTRODUCTION

Enhancement of Image Quality is a complex task and a 

necessary action to develop the visual character of a Image 

with more quality. The image quality might be corrupted for a 

few causes like the absence of administrator skill and nature 

of Image catching gadget. Images are caught in bright, dim, or 

any abandoned conditions. Also, if a Image is caught in 

excessively bright or too dull condition, at that point Quality 

Enhancement is fundamental for making better looking 

Images. Besides, occasions, for example, checking or 

transmitting an Image starting with one spot then onto the next 

may make brighter [1].  

Image differentiate Quality Enhancement is an old style 

issue in Image preparing methodology. Image Quality 

Enhancement is considered as a preprocessing step in 

numerous regions like video/Image preparing applications, 

surface combination and so forth. Quality Enhancement 

systems mostly fall into two general classes: spatial space 

strategies and recurrence area techniques. Spatial space 

systems are more famous than the recurrence based techniques, 

since they depend on direct control of pixels in an Image [2, 

3]. Cluster spatial space strategies have been produced for 

picturing the impact [4]. A portion of these techniques utilizes 

straightforward direct or non-direct force level change 

capacities, while others utilize complex examination of 

various Image features, for example, the edge and associated 

segment data.  

Quality Enhancement issue in advanced Images can be 

settled utilizing different procedures, however Histogram 

Equalization (HE) method is the generally utilized one. 

Histogram Equalization technique straightens the histogram 

and stretches the dynamic scope of power values by utilizing 

the combined depth work. There are significant disadvantages 

in Histogram Equalization [5] particularly when actualized to 

process computerized Images. HE changes the histogram of 

the info Image into a uniform histogram by conveying the 

whole scope of dark levels consistently over the histogram of 

a Image, with a mean worth that is in dim level range [6].  

So as to conquer these disadvantages, variations of 

Histogram Equalization technique are proposed. These 

incorporate Brightness BI Histogram Equalization Method 

(BBHE), Dualistic sub Image Histogram Equalization Method 

(DSIHE), Minimum Mean Brightness Error BI Histogram 

Equalization Method (MMBEBHE). BBHE Method partitions 

the Image into two sub Images dependent on the mean force 

estimation of the information Image, and Histogram 

Equalization strategy is applied for each sub Image 

independently [7]. In view of the Equal Region Property 

DSIHE strategy deteriorates the Image in to two sub Images 

and Histogram Equalization procedure is applied for both the 

sub Images.  

Recursive Mean Separate Histogram Equalization Method 

(RMSHE) disintegrates the information recursively dependent 

on mean, up to a level r, consequently 2r sub Images are 

created [8]. These sub Images are evened out exclusively to 

acquire the ideal outcome. Sub-Region Histogram 

Equalization is a differentiation improvement technique which 

isolates the power scope of the histogram into k sub-areas and 

redistributes the pixel powers dependent on Sub-Intensity 

Range of yield histogram. The process of dividing image into 

sub image is depicted in Figure 1. 

There is a solid impact of differentiation proportion on 

recognition ability of Images. Systems for improving Image 
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differentiate are among the most broadly utilized improvement 

forms [9]. The affectability scope of any remote detecting 

indicator is intended to record a wide scope of landscape 

brightness from dark levels under a wide scope of lighting 

conditions [10]. Hardly any individual scenes have a 

brightness that uses the full affectability scope of these finders. 

 

 
 

Figure 1. Sub image division 

 

In Image quality enhancement method, the contrast of the 

caught satellite picture is in many cases expressed as the most 

significant issue [11]. The complexity is shaped by change in 

luminance reflected from two touching surfaces. The visual 

arrangement of human is additional delicate to the complexity 

than perfect luminance [12, 13]. So in visual keenness, the 

change in the brilliance and shade of an article with different 

items decides the complexity [14]. The issue is to expand the 

complexity of a picture in structure to communicate to all the 

data in the information picture [15]. The proposed model 

considers a image and then performs segmentation on it and 

then the sub images are also undergo segmentation. Image 

pixel enhancement is applied on every pixel on the sub images 

for getting better enhancement levels. 

Enahnced Multi Histogram Equalization is a technique for 

processing images by changing the histogram's intensity 

distribution in order to change the contrast of an image. The 

purpose of this technique is to give the cumulative likelihood 

function associated with the image a linear pattern. The 

proposed method generally increases the global image contrast 

when near contrast values are represented by its accessible 

data. This makes it possible to achieve a higher contrast for 

areas with lower local contrast. 

The added substance arrangement of essential colors (red, 

green, and blue, or RGB system) is well-established [16]. A 

alternate way to deal with shading is the authority, quality and 

importance framework [17] with intensity, hue and saturation 

(IHS), which is valuable since it presents hues all the more 

almost as the human spectator sees them.  

2. LITERATURE SURVEY 

 

Huang et al. [1] discussed about complexity extending and 

Image sharpening strategies. It is a methodology that 

simultaneously alters complexity and Quality Enhancements 

limits of an Image. On the dark scale, Image differentiation 

extending is applied and afterward it continues to Laplacian 

level, lastly, Laplacian Image is affixed to the first dim scale 

Image to acquire the ideal sharpened Image.  

Wong et al. [2] proposed Image Quality Enhancement 

utilizing wavelet-based technique that change with cycle 

interpretation. In this, wavelet change is utilized for reducing 

of the excess occurrence in the first technique for contour let 

change. Finally, to intensify the Images, versatile Quality 

Enhancement work is chosen. The proposed strategy can 

effectively intensify the Images and reduce the time for 

applying the operations. 

Yousif et al. [4] proposed shading Image differentiate 

Quality Enhancement method. RGB Image is changed to 

quality, fascination, and value shading space. The lower 

directional sub band is utilized for renewal. By changing HSV 

to RGB shading space, the improved Image is obtained. From 

proposed DST-based differentiation Image Quality 

Enhancement approach, the good outcome is accomplished.  

Singh et al. [7] proposed a quick calculation for raising the 

difference of an Image locally by utilizing solitary worth decay 

approach. The differentiation of an incompletely debased 

Image is amplified by utilizing this methodology. Under 

worldwide and incomplete corruption, the strategy is done 

appropriately and a decent quality subsequent to preparing 

image is accomplished.  

Irmak and Ertas [11] depicted the Laplacian and Gaussian 

techniques and found a redesigned Laplacian Image contrast 

enhancement strategy. Laplacian Quality Enhancements, there 

is a answer for the shading distinction between the littler 

Image detail improvement and for the huge contrast in the 

shading Image Quality Enhancement, the impact is 

exceptionally self-evident.  

Bhattacharya et al. [13] proposed a method for Nonlinear 

Enhancement of images. Reproduction and distinguishing 

procedures are utilized alongside the NIE technique. This 

procedure utilizes cutting and scaling limitations which are a 

suitable mix of different Images. This procedure improves the 

nature of obscured Image and a superior quality as 

accomplished, and noise ratio execution is considered when 

contrasted with other Quality Enhancement methods.  

Wang [15] discussed about the stepwise contrast 

enhancement strategy. The primary target of this strategy is the 

manner by which to perceive and improve the specific bit of a 

computerized Image, and keeping up other data of the article 

by keeping it unaltered. So stepwise enhancement strategy is 

utilized to make sense of the issue. It includes Image pre-

handling, acknowledgment and Quality Enhancement.  

 

 

3. PROPOSED METHOD 

 

The main idea of the proposed methodology is to apply HE 

technique for the improvement of contrast levels of the images. 

The satellite image dataset is considered for contrast 

improvement of images to make the images more clear for 

providing or taking security actions [18].  

The proposed method initially considers the images and 

then divides the images into sub-images. Again these sub 
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images are divided into sub images and then HE methods are 

applied for getting better output. 

Let I ={I(i, j,l)} is an information Image with K discrete dim 

levels {I0, I1, … ., IK-1},  

where, I(i, j,l) is the strength of the Image at the 3D position (i, 

j,l) and I(i, j,l) € {I0, I1,..,IK-1},  

P(I) = {m0, m1,… , mn,… , rK-1} is the histogram of the 

Image and r is the all out number of pixels in a Image.  

The darkness of the Image is calculated as  

 

D(I)=nP/r (1) 

 

where, nP is the quantity of pixels whose dim level is IK and r 

is the total pixels count.  

Histogram balance H[i] can be determined as  

 

H[i]={(G-1)/(a*b)}*c[i] (2) 

 

where, G is the quantity of dim level in a Image and a, b is 

number of lines and number of sections in the Image and c is 

the threshold considered. 

The given image is partitioned into various sub images as 

 

𝑙𝜎(𝐼[𝑙𝑠, 𝑙𝑓]) = √∑(𝑙 − 𝑙𝑚(𝐼[𝑙𝑠 , 𝑙𝑓]))2 × 𝑃𝑙

𝐼[𝑙𝑠,𝑙𝑓]

𝑙𝑓

𝑙=𝑙𝑠

 (3) 

 

Here l is the level of pixel intensity, P is the Pixel considered 

from image, 𝑙𝑠, 𝑙𝑓  are the adjacent pixels considered for 

considering partion of images. 

After dividing the images into sub images, again these sub 

images are divided into parts as 

 

𝑛𝑒𝑤_𝑝𝑑𝑓𝑠𝑢𝑏𝑖,4 = (
𝑒

𝑝𝑑𝑓
𝑠𝑢𝑏𝑖,4 − 𝑒

−𝑝𝑑𝑓
𝑠𝑢𝑏𝑖,4

𝑒𝑝𝑑𝑓
𝑠𝑢𝑏𝑖,4 + 𝑒−𝑝𝑑𝑓

𝑠𝑢𝑏𝑖,4
) (4) 

 

for 𝑙 = 𝑙𝑙𝑜𝑤
𝑖,4 , . . . . . , 𝑙𝑢𝑝

𝑖,4
 (5) 

 

𝑒
𝑝𝑑𝑓

𝑠𝑢𝑏𝑖,4  consideres the sub image from a segment of a 

image with exact boundaries. The threshold calculation for 

gaussian smoothing for reducing the noise levels of the pixels 

in the image is represented in the below algorithm. 

Algorithm 1: Calculation of Threshold For Gaussian 

Smoothing 

Input -- Histogram 𝐻1. 
Output : A threshold, 𝜆. 

     Begin 

     𝐻2 ← sort 𝐻1(descending) 

     𝜆1 ← 𝐻2(0) 

     𝜆2 ← 𝐻2(225) 

     i ← 1 

     while ( 𝜆1> 𝜆2) do 

     while ( (𝜆1, 𝜆2)€ H1) do 

        𝜆 ← 𝜆1 

        𝜆1 ← 
𝜆1+𝐻1(𝑖)

2
 

          𝜆1 ← 
𝜆1+𝐻1(𝑖)

2
 *  𝜆2 

        𝜆2 ←  
𝜆2+𝐻2(255−𝑖)

2
 

          𝜆2 ← 
𝜆2+𝐻1(𝑖)

2
 *  𝜆1 

        i ← i+1 

     end while 

     end while 

     return 𝜆 

     End 

Here, 𝜆 speaks to standard deviation. In an Image, explicitly 

in a dull Image, a few pixels may exist at not many number of 

pixels that are not essential to that Image. Henceforth, we 

propose to merge the histogram containers of such irrelevant 

pixels with the neighboring pixels for improving the 

brightness. 

Algorithm 2: Histogram Significant Bit Identification 

Input -- Histogram vector 𝐻𝐸1, 𝜆 (Available in Algorithm 

1) 

Output: Only significant bins,Histograms 𝐻𝐸2. 

     Begin 

     i ← 0 

     while (i < 255) do 

        if (𝐻𝐸1(i) < 𝜆) 

           HE2(i) = 0 

           𝐻𝐸2(i+1)  ← 𝐻𝐸1(i) + 𝐻𝐸1(i+1)-HE2(i) 

            𝐻𝐸2(i+1)  ← 𝐻𝐸1(i) + 𝐻𝐸1(i+1)- HE2(i) 

        Else 

           𝐻𝐸2(i) ← 𝐻𝐸1(i)  

        End if 

        i ← i + 1    

     end while 

     Return HE2 

     End 

The algorithm 2 powerfully compute an edge (𝜆) from the 

histogram and to discover such irrelevant pixels. 𝜆  gives a 

level for the gathering of a container supporting whether the 

nearness of the comparing force is huge or not. The algorithm 

outputs each container of the histogram and contrasts it with 𝜆. 

In the event that the gathering is not exactly 𝜆, the collection 

is added to the following container's gathering. In this manner, 

we break up the inconsequential pixels in a histogram for 

improving the image contrast. 

After dividing the images into sub images, equalization 

method is applied for balancing the pixels in all regions. 

Equalization is applied as 

 

𝐸𝑄(ɛ) =
𝜆 + 𝑚𝑎𝑥(∑ (𝜇 = 0, 𝑠 = 1

𝑝
))

𝑚𝑎𝑥(∑ .𝐴 ) ∗ 𝑠
 (6) 

 

Here p is the pixel considered and the basic intensity value 

‘s’ is assumed as 1. A is the histogram significant bit of the 

pixels in images.The dilation and erosion procedures are 

applied on the image for pixel level distributions as 

 

𝐻𝑑𝑖𝑙𝑎𝑡𝑒(𝐻𝐷) = 𝐺𝐶(𝐻𝐷)𝑝+1/ɛ+𝜆 (7) 

 

𝐻𝑒𝑟𝑜𝑑𝑒(𝐻𝐷) = 1 − [1 − 𝐺𝐶(𝐻𝐷)]𝑝+1+𝜆 (8) 

 

After applying HE techniques, the levels of contrast can be 

improved on the considered image using the algorithm 3. 

Algorithm 3: Image Contrast Enhancement 

Input : Input Image 𝐼𝑖𝑛. 

Output : Output Image, 𝐼𝑜𝑢𝑡 . 

     Begin 

     Obtain 𝑇𝐸  and 𝑇𝑁𝐸  from 𝐼𝑖𝑛 using sobel operator 

     Calculate 𝐹𝐸 and 𝐹𝑁𝐸 from 𝑇𝐸  and 𝑇𝑁𝐸  respectively 

     Calculate 𝑀𝐸 and 𝑀𝑁𝐸 from 𝐹𝐸 and 𝐹𝑁𝐸 respectively 

            generate 𝐹𝐸
′  and 𝐹𝑁𝐸

′  

     𝐹𝑑𝑒𝑠𝑖𝑟𝑒𝑑 ← 𝐹𝐸
′  ⊕ 𝐹𝑁𝐸

′  
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     𝐼𝑜𝑢𝑡 ← Apply specification on 𝐼𝑖𝑛 with 𝐹𝑑𝑒𝑠𝑖𝑟𝑒𝑑  

     End 

Figure 2 represents the moving of pixels starting with one 

area then onto the next area of the histogram. 

 

 
 

Figure 2. Pixel Intensity Identification 

 

The portions of the image pixels are moved dependent on 

the moving separation D. This moving separation is 

progressively determined for each fragment utilizing Eq. (3).  

 

D(i)= xi∑N−1 (9) 

 

i=0xi×N (10) 

 

D(i)=xi∑N−1xi×N (11) 

 

where, N = number of fragments, D(i) = moving separation of 

ith portion, xi = collection of ith section.  

The median filter of the images are considered for the 

identification of dim images for adding the intensity levels to 

enhance the contrast. It is represented as 

 

ℎ𝑚𝑒𝑑(𝑧) = (2𝑤 + 1)(
2𝑤

𝑤
)𝑔(𝑧)𝐺(𝑧)𝑤[1 − 𝐺(𝑧)]𝑤 (12) 

 

𝑤ℎ𝑒𝑟𝑒 𝑤 =
1

2
(|𝑤| − 1) 

 

Subsequent to moving each section, there exist a few pixels 

toward the end of the histogram. We correct these pixels. 

 

Li=li+liθ×(255−θ) 

Li=li+liθ×(255−θ) 

 

where, 1i = width of the ith fragment, Li = resultant width of 

the ith portion, θ = finishing pixel position of the last section. 

Therefore, it likewise gives more space to perform intra-

portion change.  

The parameters considered to identify the quality of the 

image are Peak Signal to Noise Ratio (PSNR) , Absolute Mean 

Square Error (AMSE), Entropy, Structural Similarity Index 

(SSI), Tenengrad. The proposed method when applied on the 

satellite image dataset, the considered parameters are 

calculated for recognition of the improvement of the quality of 

the images. 

By considering the luminance signal, the errors are 

identified. The Peak Signal to Noise Ratio is calculated using 

equation 

 

𝑀𝑆𝐸 =
∑ p𝑥

𝑝=1 ∑ q
𝑦
𝑞=1 (T(𝑝, 𝑞) − 𝐺(𝑝, 𝑞))

2

𝑥 ∗ 𝑦
 (13) 

The absolute mean square error is the difference between 

input and output mean and is calculated as 

 

𝐴𝑀𝑆𝐸 =  
1

𝐺
∑ G

𝑇

𝑖=1

|𝑝 − 𝑞| (14) 

 

Entropy of image is the information of the image 

measurement that a human can identify. It can depict the 

quality of the image and calculated as 

 

𝐸(𝑝)  =  − ∑ p + q

255

𝑥=0

 𝑝(𝑥)log2 𝑞(𝑖) (15) 

 

Natural image signals are highly structured. Their pixels 

exhibit strong dependencies, especially when they are spatially 

proximate and these dependencies carry important information. 

The Structural Similarity Index SSI is calculated as 

 

𝑆𝑆𝐼(𝑝, 𝑞) =
(20𝑝𝑎𝑞 + 𝑐1)(2𝜋𝑝𝑞 + 𝑐2)

(𝜎𝑝
2 + 𝜎𝑞

2 + 𝑐1)(𝜎𝑝
2 + 𝜎𝑞

2 + 𝑐2)
 (16) 

 

Tenengrad is a powerful image quality assessment measure 

in terms of sharpness. Sharpness is a very helpful parameter in 

photographic image quality factor. It is calculated as 

 

𝑇𝑔 = ∑ 𝑔(𝑝, 𝑞)

𝑝

𝑖=1

∑ g

𝑞

𝑗=1

(𝑝, 𝑞) (17) 

 

 

4. RESULTS 

 

The proposed method uses satellite dataset for considering 

the images and improving the contrast of the poor quality 

images to enhance the contrast in those images. The proposed 

method considers satellite data from the 

https://gisgeography.com/landsat-program-satellite-imagery-

bands/ link [19]. The proposed method is implemented in 

MATLAB 9.4. The proposed method is compared with the 

traditional methods and the results show that that the proposed 

method is better than the existing methods. 

The proposed method initially divides the images into sub 

images and then again divides these sub images into sub 

images and group them as containers for applying the 

proposed HE methods. The image contrast enhancement 

process is explained in Figure 3. 

 

 
 

Figure 3. Image contrast enhancement 
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Figure 4. Sub image quality and contrast enhancement 

 

 
 

Figure 5. Image pixel extraction process 

 

 
 

Figure 6. Image contrast enhancement 

 

The proposed method considers the satellite images and 

then initially the contrast levels are calculated. After 

calculating the contrast levels, the proposed method is applied 

on the images and the pixels whose contrast levels are poor 

will be increased. The Table 1 illustrates the method and the 

contrast level identified. 

The Image pixel extraction process is done more quickly in 

the proposed method. The Figure 4 indicates the sub image 

quality levels and contrast enhancement done on the images. 

The process is contrasted with the traditional methods and 

depicted in Figure 5. 

The considered images are divided into sub images and the 

contrast will be enhanced on the images for getting better 

quality images [20]. The image contrast enhancement is 

depicted in Figure 6. 

 

Table 1. Contrast levels identified in images 

 
Method 

Name 

Images in 

the Dataset 

Min. Contrast 

Level Identified 

Max. Contrast 

Level Identified 

HE 

Method 

250 19% 36% 

Bi-HE 

Method 

500 21% 38% 

EMHE 

Method 

1000 6% 42% 

 

Table 2. Contrast levels identified in images 
 

Method 

Name 

Images in 

the Dataset 

Contrast Level 

Identified 

Contrast Level 

Enhanced 

HE 

Method 

250 20% 25% 

Bi-HE 

Method 

500 16% 36% 

EMHE 

Method 

1000 9% 53% 

 

Table 3. Multiple parameter measures. 
 

Method 

Name 

PSNR 

 

AMSE 

 

Entropy SSI 

 

Tenengrad 

 Input Output 

HE 
Method 

24.45 17.30 7.65 7.93 0.98 5388452 

Bi-HE 

Method 
18.33 16.22 5.33 6.25 0.76 865532 

EMHE 

Method 
6.58 5.21 2.46 5.86 0.53 532455 

 

 
 

Figure 7. Image quality improvement 

 

The satellite image when captured generally has less quality 

in terms of object identification and contrast level. The EHE 

method is applied on every dull pixel of the image and the 

image quality is improved. The Figure 7 illustrates the dull 
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image captured and the levels in which the contrast levels are 

enhanced for object detection in image. 

The Table 2 illustrates the method and the contrast level 

increased on the images considered from the satellite dataset. 

The Table 2 specifically illustrates that the proposed method 

increases the contrast levels of the images and improves the 

image quality [21]. The different parameters are calculated and 

the proposed method when applied on the satellite images [22], 

calculated values are depicted in Table 3. 

The overall accuracy level of the propsed model in 

improving pixel intensity is contrasted with the traditional 

models is indicated in Figure 8. 
 

 
 

Figure 8. Overall image quality enhancement levels 

 

 

5. CONCLUSION 

 

Multi Histogram Equalization method improves Image 

differentiate by splendor saving and creates normal looking 

Images. A target examination among all the HE strategies has 

been performed utilizing quantitative measures AMBE 

(Absolute Mean Brightness Error) and Mean Square Error. It 

tends to be seen from the Tables that Multi Histogram 

Equalization Methods jelly the brilliance more effectively than 

different strategies and the Mean Square Error is moreover 

decreased. In this paper, a privately changed histogram-based 

method has been proposed for dull Image improvement. This 

technique works better when contrasted with different 

strategies since we don't make a difference our change strategy 

all in all histogram of an info Image. Or maybe, our change 

strategy is applied on a little portion of the information Image 

histogram. Thus, the proposed method doesn't get influenced 

from over-improvement issue. Our trial results show that it 

arrives at better measurements when contrasted with existing 

procedures. Exploratory outcomes are gotten on different 

therapeutic Images including an engineered Image. The 

Multiscale morphological methodology gives great outcomes 

in contrast with the outcomes acquired with other condition of-

craftsmanship strategies 
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