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Abstract 
 
The Bio-medical images processing is a challenge of researches because the 

wide use of these images in the more sensitive field which is the field of 

medical. The image processing effectively of the Bio-medical image is 
depending on the advantages of the acquired image conditions. Main 

operators of the biomedical images degraded are low illumination condition, 

which means poor contrast, poor visibility, and poor brightness. An adaptive 

combination of the normal contrast enhancement method and Contrast 
Limited Adaptive Histogram Equalization (CLAHE) based on Fusion 

technique are applied in this paper for Enhancement the quality of degraded 

Bio-medical images, to enhance the features quality and obtain best 
properties of Bio- medical images for best diagnosis. The first digital image, 

which has low- Illumination, is mapped from RGB color model to LAB. At 

last, to get the original improved image return into the RGB color model. In 
the first stage, the Histogram Equalization (HE) image enhancement applied 

in the Bio-medical images for improving the contrast. In the second stage, we 

fusing the CLAHE and the original digital images based on adaptive image 

fusion. Entropy and SNR, parameters are calculated for testing the 
performance. As a result, the edges of the Bio- medical images are 

qualitatively and quantitatively enhanced for all conditions of illumination 

based on adaptive Fusion technique.  
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1 Introduction 
 

Biomedical image qualities degenerated by illumination conditions or 
noise and other data capture devices, etc. through the capture operation, the 

"quality" of biomedical images can be degraded via "artifacts", for instance, 

poor contrast and noise [1, 2].  
The idea behind improved biomedical images is to focus on specific 

features of interest to the image, or remove unwanted specifics that are 

obscured [3, 4]. Under low illumination, techniques of image filtering and 

contrast improvements are essential to compensate such effects to enhance 
the quality of image. The histograms of image are demonstrating the 

comparative frequency of appearance of gray levels. The techniques of 

histogram revise an image so that its histogram has the appropriate form, in 
the image that have a narrow histogram it is helpful for stretching the low-

contrast levels by realizing the enhancement of contrast. Histogram 

Equalization (HE) is technique applied to enhancement the contrast for 

different color models and gray scale images together [5]. The HE is a 
method to obtain better distributes the pixel, based on spreads out and 

flattens the histogram of the number of pixels in the image at each value of 

the gray level. The basic disadvantage of HE is it changes the degree of the 
brightness of the image. Several HE methods proposed to overcome the 

drawback in the brightness. 

Versatile Histogram Equalization (AHE) ascertains the histogram of a 
nearby window focused at an offered pixel to process the mapping for that 

pixel, which give a neighborhood differentiate upgrade. A speculation of 

AHE, differentiate constraining versatile histogram evening out CLAHE [3, 

6] has greater adaptability in picking the neighborhood histogram mapping 
capacity. By choosing the cut-out degree of the histogram, the CLAHE avert 

the over-upgrade by confining the stretch of comparable dark levels in 

nearby picture patches. These strategies improve the low-light picture.  
This paper exploits edge upgrade techniques to improve the nature of the 

low light biomedical pictures and arrange as: Section 2 study a few pertinent 

ideas or strategies identified with the subject under scrutiny.  
Speaks to the proposed neighborhood and worldwide difference upgrade 

technique in Section 3. Section 4 exhibits and breaks down the aftereffects of 

the trial picked up with the proposed technique. Section 5; the paper closes 

with a few last notification and bearings for the future work. 
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2 Related Work  
 

Many researches have investigated the employ of image processing 
techniques in the field of Bio-images. Shipping Ma et al. [7] proposed the 

low-light sensor algorithm of enhancement the image using HSI color model 

based on Retinex model. There Experimental results show significantly 
improves the contrast and brightness of the image. Brij Bhan Singh et al. [8] 

used a combination of the wavelet and the CLAHE technique - using Fusion 

methods for the efficient medical image enhancement. Uday Kumbhar et al. 
[9] proposed methods start by decreasing noise on Medical images by the 

median filter then used sharp mask filter, which is a type of sharpening. Then 

for enhancement applied CLAHE. Paulo Amorim et al. [10] used novel 

three-dimensional adaptive histogram equalization for enhancement contrast 
in the Bio-medical images. To prove the effectiveness of their proposed 

approach various data sets are used. Daniel Kumar et al. [11] applied CIAHE 

technique based on the different chrominance channels of the underwater 
images separation the luminance channel unchanged which results in 

increased image results in color space. Mithilesh Kumar et al. [12] 

Enhancement the Image by applied Wiener filter and CIAHE technique to 

remove the noise in the image. They used the Gamma correction method to 
map the image into a suitable dynamic range. 

 

3 Lab Color Model 
 

The shading space L*a*b*, or (CIELab), is a worldwide standard for 

estimating of shading, received by the Commission International d'Eclairage 
CIE in 1976 [12, 13]. The luminance channel L* is the delicacy or luminance 

segment, that have the range from 0 to 100, and parameters a* (from green (-

a) to red (+a)) and b*(from blue (- b) to yellow (+b)) are the two chromatic 
segments, which have the range from - 120 to 120[14]. 

            ………. (1) 

           ………. (2) 

           ………. (3) 
Where XW, YXW, and ZW are references white tristimulus, and: 

                                  …….. (4) 
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4 Proposed Method 
  

We propose to stratify fusion local contrast CLAHE based image 

enhancement with global contrast (standard histogram equalization) of the 

image. The suggested algorithm can be split into two phases first; we apply 
CLAHE over bio-images. CLAHE is a versatile difference improvement 

technique. It depends on the versatile histogram evening out AHE, where the 

histogram is registered for the logical district of a pixel. The pixel's force is 

then change to an incentive inside the presentation goes relative to the 
position of pixel powers in the nearby force histogram. In second step, 

standard histogram equalization is used to all of these regions. A stage-wise 

explanation of the proposed application to bio-image is demonstrated in the 
following: 

 

 
 

 

 

 

 

 

 

 

5 Image Quality Measures 
  

For measuring the quality of the enhanced Bio-medical image, Two 

statistical metrics are used one of them is (PSNR) Peak Signal-to-Noise Ratio 

[15][16]. The form is: 

                                           ………. (5)                          

                                        ………. (6)                 

Where M (i, j): Enhanced image, I (i, j): Original image, x, y: 
Dimensions of image, and MSE: Mean Square Error, which scales the 

accumulated square error between the enhanced image and the original. 

The second image measured quality which used in this paper is the 

Directional entropy . It a quantifier of the randomness or uncertainty of a 
signal or, it can be considered, a measure of the information content of the 

signal. Given a discrete random variable x = {x1, x2... xi}, entropy can be 

computed as: 
 

 

1. Input the Bio-medical image into program. 

2. Convert the RGB Bio-medical image into the L*a*b* color space. 

3. Scale values to the range prospective. 

4. Implement (HE) on the L channel. 
5. Implement CLAHE on the L channel. 

6. Add the HE output and CLAHE output images. 

7. Perform the Converting back to RGB color space. 

8. Display each the processed and original images.  
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                  ………. (7) 

Where p(xi) is the probability of event xi.  

 

6 Results 
 

The algorithm, as illustrated in section 3, applied to the 2D biomedical 

images examined using an optical compound microscope. The transmitted 
incoherent light (400-700) nm source to the microscope was a lamp; all 

images were acquired with a CCD camera under different illumination. The 

images were stored in the JPEG format and digitized in a format of 512*512 
pixels.As shown in Figure 1, It is clear that local details of the image is 

clearer in the result gained by apply the proposed method as compared to the 

results of CLAHE method. The Table 1 display the results of quality 
measures values of medical image enhancement. The quality measures of 

image PSNR lack the capability to estimate resemblance of image along 

contrast enhanced types. Increase in contrast enhancement factor leads to 

increases the PSNR value. From the experiments, it can be observed that the 
value of entropy has a better result with the fused image. Although the 

algorithm proposed present more detail information of images, this 

measurement is comparable in the state of proposed method and CLAHE 
method. 

 
Figure 1: The results of Normal EQ CLAHET and Add (Normal EQ+ CLAHET) 

methods 
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Table 1: The results of quality measures values of medical image enhancement 

Image # 1 2 3 4 

PSNR 24.15 23.47 27.15 20.15 

Entropy 0.9120 0.9412 0.8941 0.9001 

 

7 Conclusion 
 

An adaptive color enhancement algorithm based on the diffusion of 

CLAHE and standard histogram equalization methods is developed in this 
paper in order to increase the edge sharping of the bio images under different 

illumination. The peak signal noise ratio PSNR was measured for both 

standard histogram equalization and CLAHE methods. It is possible to 

observe that the method proposed obtained higher values of PSNR for the 
better quality of image (see Table 1). The fused image information is 

maximum since the fused image entropy is more than the input image in 

most of the images. 
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