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ABSTRACT 
In the image processing, Images Enhancement with Brightness 

Preserving has many methods likes HE(Histogram 

Equalization), MHE(Multi-Histogram Equalization), 

IDBPHE(Image Dependent Brightness Preserving Histogram 

Equalization). We are proposed a novel methodology for the 

enhancement of images MRHRBFN (Multi-Resolution 

Histogram with Radial Bias Function Network). Enhancement 

process using pixel independent multi histogram method and 

Radial Bias Function Network. In process of our methodology 

image are decompose in terms of subbands. The sub band 

division perform by Curvelet transform. The Curvelet 

Transform divides two types of bands as higher band and lower 

band. The separation band of frequency generates a multiple 

matrix for input of radial bias Function Network. We have 

radial Bias function network work in low band data, because 

higher band data preserve brightness of image. The lower 

frequency matrix calculates bias and proceed weight factor 

when The lower value of frequency matrix regret reaches the 

mean value of given image. Finally we get better enhance 

image in comparison of multi histogram equalization. 

 

Keywords: H.E., M.H.E., I.D.B.P.H.E., M.R.H.R.B.F.N, 

Curvelet  Transform. 

 

I.   INTRODUCTION 
Image processing refers to a set of computational techniques 

which accept images as input. All image processing techniques 

can be applied to frames. Image processing modifies pictures to 

improve them (enhancement, restoration), extract information 

(analysis, recognition), and change their structure 

(composition, image editing). Image processing using digital 

computers is the most common method because digital 

methods are fast, flexible, and precise.[5],[6]. 

The goal of image enhancement techniques is to improve a 

quality of an image such that enhanced image is better than the 

original image. In The process of Image Enhancement 

removing blurring and noise and increasing contrast. The 

original image might have areas of very high and very low 

intensity. In this case the mean intensity, contrast,and 

sharpness (amount of blur removal) could be adjusted based on 

the pixel intensity statistics in various areas of the image.[7],[8] 

Image enhancement techniques [5],[6] can be divided into two 

broad categories: 

1. Spatial domain methods, which operate directly on pixels, 

and  

2. 2. Frequency domain methods, which operate on the 

Fourier transform of an image. 

Brightness preserving An effective method for brightness 

preserving is presented with a mapping function which is a 

mixture of global and local transformation function in the form 

radial Basis function that improve both the brightness and fine 

detail of the input image .This function enhance the image 

contrast and preserve brightness by starching the intensity 

level. .Experiment show that the proposed method compete 

well with the existing enhancement method [1],[13]. The rest 

of the paper is organized as follows. .  In section 2 related 

works In section 3 Histogram; in section 4 the proposed 

method and The proposed algorithm. the experimental results 

based on  the proposed method are displayed in section 5.  

 

2.   RELATED WORK 
1 P. Rajavel, This paper proposes image-dependent brightness 

preserving histogram equalization (IDBPHE) technique to 

enhance image contrast while preserving image brightness. The 

curvelet transform and histogram matching technique are used 

to enhance image. The proposed IDBPHE technique undergoes 

two steps. (i) The curvelet transform is used to identify bright 

regions of the original image. (ii) Histogram of the original 

image is modified with respect to a histogram of the identified 

regions. Histogram of the original image is modified using a 

histogram of portion of the same image hence; it enhances 

image contrast while preserving image brightness without any 

undesired artifacts. A subjective assessment to compare the 

visual quality of the images is carried out. Absolute mean 

brightness error (AMBE) and peak signal to noise ratio (PSNR) 

are used to evaluate the effectiveness of the proposed method 

in the objective sense. The proposed method have been tested 

using several images and gives better visual quality and PSNR 

value as compared to several other methods[1]. 

 

2. Yu Wang, et.al, Histogram equalization is a simple and 

effective image enhancing technique. But in some conditions, 

the luminance of an image may be changed significantly after 

equalizing process; this is why it never be utilized in video 

system in the past. A novel histogram equalization technique, 

equal area dualistic sub-image histogram equalization, is put 

forward in this paper. First, the image is decomposed into two 

equal area sub-images based on its original probability density 

function. Then the two sub-images are equalized respectively. 

At last, we get the result after the processed sub-images are 

composed into one image. The simulation result indicates that 

the algorithm can not only enhance image information 

effectively but also keep the original image luminance well 

enough to make it possible to be used in video system 

directly.[2] 

 
3. Soong-Der Chen et.al, Histogram equalization (HE) is 

widely used for contrast enhancement. However, it tends to 

change the brightness of an image and hence, not suitable for 

consumer electronic products, where preserving the original 

brightness is essential to avoid annoying artifacts. Bi-histogram 

equalization (BBHE) has been proposed and analyzed 

mathematically that it can preserve the original brightness to a 

certain extends. However, there are still cases that are not 

handled well by BBHE, as they require higher degree of 
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preservation. This paper proposes a novel extension of BBHE 

referred to as Minimum Mean Brightness Error Bi-Histogram 

Equalization (MMBEBHE) to provide maximum brightness 

preservation. BBHE separates the input image's histogram into 

two based on input mean before equalizing them 

independently. This paper proposes to perform the separation 

based on the threshold level, which would yield minimum 

Absolute Mean Brightness Error (AMBE - the absolute 

difference between input and output mean). An efficient 

recursive integer-based computation for AMBE has been 

formulated to facilitate real time implementation. Simulation 

results using sample image which represent images with very 

low, very high and medium mean brightness show that the 

cases which are not handled well by HE, BBHE and Dualistic 

Sub Image Histogram Equalization (DSIHE), can be properly 

enhanced by MMBEBHE. Besides, MMBEBHE also 

demonstrate comparable performance with BBHE and DSIHE 

when come to use the sample images shown in [2] and [3],[25]. 
 

4. Abd. Rahman Ramli, et.al, Histogram equalization (HE) is 

widely used for contrast enhancement. However, it tends to 

change the brightness of an image and hence, not suitable for 

consumer electronic products, where preserving the original 

brightness is essential to avoid annoying artifacts. Bi-histogram 

equalization (BBHE) has been proposed and analyzed 

mathematically that it can preserve the original brightness to a 

certain extends. However, there are still cases that are not 

handled well by BBHE, as they require higher degree of 

preservation. This paper proposes a generalization of BBHE 

referred to as Recursive Mean-Separate Histogram 

Equalization (RMSHE) to provide not only better but also 

scalable brightness preservation. BBHE separates the input 

image's histogram into two based on its mean before equalizing 

them independently. While the separation is done only once in 

BBHE, this paper proposes to perform the separation 

recursively; separate each new histogram further based on their 

respective mean. It is analyzed mathematically that the output 

image's mean brightness will converge to the input image's 

mean brightness as the number of recursive mean separation 

increases. Besides, the recursive nature of RMSHE also allows 

scalable brightness preservation, which is very useful in 

consumer electronics. Simulation results show that the cases 

which are not handled well by HE, BBHE and Dualistic Sub 

Image Histogram Equalization (DSIHE), have been properly 

enhanced by RMSHE.[4] 

 

3.  HISTOGRAM 
A histogram is one of the basic quality tools. It is used to 

graphically summarize and display the distribution and 

variation of a process data set. . A histogram consists of tabular 

frequencies. the frequency divided by the width of the interval. 

The total area of the histogram is equal to the number of data. 

The main purpose of a histogram is to clarify the presentation 

of data. In the most common form of histogram, the 

independent variable is plotted along the horizontal axis and 

the dependent variable is plotted along the vertical axis. The 

data appears as colored or shaded rectangles of variable area 

[21],[22]. 

3.1  Histogram Equalization 
Histogram equalization is a method in image processing of 

contrast adjustment using the image's histogram. This method 

usually increases the global contrast of many images, 

especially when the usable data of the image is represented by 

close contrast values .[20] 

 

3.2   Multi Histogram Equalization 

Multi-HE, which consists of decomposing the input image into 

several sub-images, and then applying the classical HE process 

to each one. This methodology performs a less intensive image 

contrast enhancement, in a way that the output image presents 
a more natural look.[23],[24]. 

 

3.3  IDBPHE 

The proposed image dependent brightness preserving 

histogram equalization (IDBPHE) technique use the wrapping 

discrete curve let transforms (WDCvT) and the histogram 

matching technique. A simple diagram of IDBPHE is shown in 

Fig. 3.3 and the corresponding steps are given below. 

1. Region identification and separation: The curve let 

transform is used to identify bright regions of an original 

image. 

2. Histogram computation and matching. 

   -A histogram of the original image and the histogram of 

pixels which belong to the identified    regions are   computed. 

   - Modify a histogram of the original image with   respect to a 

histogram of the identified regions.[1],[10] 

 

 

 

 

 

 

 

 

   

Fig3.3. Image enhancement 

 

4. PROPOSED METHOD  
Enhancement is a process for improving the appearance or 

stability for particular image and its applications. 

To evaluate effectiveness of the proposed method absolute 

mean brightness error (AMBE) and peak signal to noise ratio 

(PSNR) are used. AMBE is used to assess the degree of 

brightness preservation. Smaller the AMBE is the better. 

Smaller AMBE indicates that mean values of the original and 

result images are almost same. PSNR is used to assess the 

degree of contrast enhancement. Greater the PSNR is the 

better[1]. Greater PSNR indicates better image quality. AMBE 

is given by, 

            AMBE(X. Y) = ⃒MX − MY⃒ 
Where Mx, My represent mean values of the input image X 

and output image Y, respectively. PSNR is given by, 

          PSNR = 20 log  
IMax

√𝑀𝑆𝐸
  

 

Mean squared error (MSE) is defined as, 

 

            MSE =  
1
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Where Imax is the maximum possible pixel value of the image, 

I, Ie are the original and enhanced images, respectively and 

MxN is size of the image. [1], [10]. 

 

4.1 Multi Resolution Histogram with Radial 

Basis Function Networks (MRHRBFN) 

 

4.1.1 Multi Resolution Histogram 
Multi histogram is a family of histogram obtained for multiple 

resolution of an image. Multi resolution histograms overcome 

the inability of a single histogram to encode the spatial feature 

of images.[7]. The multiresolution histogram shares many 

desirable properties with the plain histogram, including that 

they are both fast to compute, space efficient, invariant to rigid 

motions, and robust to noise. 

The multiresolution histogram that uses the differences 

between histograms of consecutive image resolutions. We 

show that with our simple feature we achieve or exceed the 

performance obtained with more complicated features. Further, 

we show our algorithm to be the most efficient and 

robust.[11],[12]. 

4.1.2 Radial Basis Function Networks 
A radial basis function network is a neural network approached 

by viewing the design as a curve-fitting (approximation) 

problem in a high dimensional space. Learning is equivalent to 

finding a multidimensional function that provides a best fit to 

the training data, with the criterion for “best fit”. In a neural 

network, the hidden units form a set of “functions” that 

compose a random “basis” for the input patterns (vectors).  

These functions are called “radial basis functions”. The design 

of a RBFN in its most basic form consists of three separate 

layers. The input layer is the set of source nodes (sensory 

units).  The second layer is a hidden layer of high dimension.  

The output layer gives the response of the network to the 

activation patterns applied to the input layer.  The 

transformation from the input space to the hidden-unit space is 

nonlinear.  On the other hand, the transformation from the 

hidden space to the output space is linear . The dimension of 

the hidden-unit space high in an RBFN.   [14]     

                         

𝐹 𝑥 =  𝑥𝑖

𝑁

𝑖=1

∅ ⃒⃒  𝒙 − 𝒙𝒊   ⃒⃒  

Where {∅(⃒⃒𝑥 − 𝑥𝑖⃒⃒)  /i=1,2,…..N}, is a set of  N random 

functions known as radial basis functions, and ⃒⃒ .⃒⃒ 

represents a norm that is generally Eucliedian. The known data 

point 𝑥𝑖   ∈  𝑅𝑝   , i=1,2,…N are the centers of radial basis 

function functions. 

 

 

 

 

 

 

 
Fig 4: Block Diagram of Proposed Method 

 

The flowchart of the Image enhancement algorithm is shown in 

Fig 4 The main steps of the proposed Method include: 

 

STEP1: 

 Read the Input Image. 

STEP2: 

 Find Histogram Equalization of Input Image. 

STEP3: 

Than Find Multi Histogram Equalization of Input Image. 

STEP4: 

Than we Perform IDBPHE (Image Dependent Brightness 

Preserving Histogram Equalization) Method for Region 

Identification and Separation. The curve let Transform is used 

to Identify Bright Region of an Original Image. 

STEP5: 

 Finally we applied our Proposed Method MRHRBFN (Multi 

Resolution Histogram With Radial Basis Function Network) 

for Enhanced Input Image. 

STEP6: 

Finally we find Enhanced Image. 

4.1 Flow chart of proposed method 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4.1: Flow Chart of Our Proposed Method 
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5. EXPERIMENTAL SETUP AND 

RESULTS 

In this section, a comparison among our proposed method is 

presented. A subjective assessment to compare the visual 

quality of the images is carried out. Absolute mean brightness 

error and peak signal noise ratio is used to assess the 

effectiveness of the proposed method. Former assess the degree 

of brightness preservation while later assess the degree of 

contrast enhancement. 

The proposed method was tested with several gray and color 

images  has been compared with different brightness 

preserving state-of-the-art histogram equalization methods 

HE[Histogram Equalization], MHE [Multi Histogram 

Equalization], IDBPHE  [Image Dependent Brightness 

Preserving Histogram Equalization], MRHRBFN [Multi 

Resolution Histogram Equalization with radial Bias Function 

Network] 

 

5.1For gray image     

      
       (a)                    (b)                (c) 

   
          (d)                 (e) 
Fig 5.1: Histogram equalization results. (a) original image 

and enhanced output of (b) H.E, (c) M.H.E,(d)I.D.B.P.H.E , 

(e) M.R.H.R.B.F.N  

 

Table 1 For gray image 

  

Methods Image 

AMBE         PSNR 

H.E 41.6821 11.9638 

M.H.E 40.2542 13.3809 

I.D.B.P.H.E 24.405 16.4803 

M.R.H.R.B.F.N 9.1341 27.533 

 

 
Chart 5.1:  Result of different categories for gray images 

 

 

5.2 For color image   

 

         
        (a)                   (b)                    (c) 

                                                                       
        (d)                    (e)     
Fig 5.2. Histogram equalization results. (a) original image  

and enhanced output of (b) HE. (c) M.H.E. (d) I.D.B.P.H.E. 

(e) M.R.H.R.B.F.N. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2  For color image 

 

For color image    

 

 

 

 

 

 

 

 
 

 

 

Chart 5.2:  result of different categories for   color 

images: 

6.   CONCLUSION 
We proposed a Novel methodology for image enhancement 

based on pixel independency multi histogram resolution and 

radial bias function network .in this method we decompose in 

terms of layers. Layers of image proceed as a input vector of 

neural network. Neural network updated the value on the bases 

of bias .bias supply the regenerated value of image matrix and 

get enhanced image. Our proposed method implements in mat 

lab software and take some standard image for comparison of 

result. The compare result is batter instead of previous method. 

Future work for our proposed methodology time complexity 

and process are simplified using radial bias function network. 

In this method shows the good performance for enhancement 

of gray and color Image. 
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Methods             Image 

AMBE PSNR 

H.E 21.2638 6.7579  

M.H.E 25.7887 8.9351 

I.D.B.P.H.E 15.635 10.7394 

M.R.H.R.B.F.N 5.8518 17.639 
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