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Abstract 
Capsule Endoscopy is a kind of technology that uses tiny disposable capsule which transmits captured images wirelessly of entire 

gastro-intestinal tract. The motive of proposed method is to enhance the visual quality in the capsule endoscopy images which is 

critical mainly for diagnosis. In this paper, primarily median filtering is done to reduce the noise. Next, Contrast Limited Adaptive 

Histogram Equalization (CLAHE) technique is used to boost the local details visibility by improving the contrast of its local 

regions. Then it is followed by unsharp filtering, used to sharpen the obtained image. Finally, contrast stretching is used for 

adjusting the contrast of the image. This yields the enhanced image which highlights more details as well as improves the overall 

contrast, which is very helpful for diagnosis.  
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1. INTRODUCTION 

Capsule endoscopy is a kind of technology to diagnose 

mainly gastrointestinal (GI) tract problems with practically 

no invasiveness [1]. Early treatment and detection of GI 

tract diseases are very critical. There are also invasive 

procedures for diagnosis like upper endoscopy and 

colonoscopy [2, 3]. This tiny capsule is able to send color 

and high fidelity images of the entire GI tract, mainly in 

small intestine [4]. The Capsule endoscopy can be helpful 

for diagnosis purposes, mainly due to Capsule endoscopy is 

safe procedure as well as it is non-invasive [5].  These 

Capsule endoscopy products have also approved from FDA 

[6, 7]. In non-uniform illumination conditions, the images 

appear darker. Visual quality in the image also corrupted 

due to uneven contrast which leads to poor understanding 

concerning the features of the image. This method of 

making images more suitable is nothing but image 

enhancement [8].  

 

Enhancement is accomplished to improve the visual 

perception of information present in the images and also 

provides much suitable input for other automated processing 

algorithms. There are various methods that can be used to 

enhance an image without spoiling it [9].  

 

Medical image processing is one of the fields of science 

which is obtaining large acceptance in industries like 

healthcare, mainly due to its technological development as 

well as breakthroughs of software. Also, it plays a critical 

role in diagnosis purposes as well as for improved care of 

patient [10]. 

Image enhancement is one of the helpful fields in medical 

applications due to more utilization of the images in the 

diagnosis purposes [11].  

 

2. PROPOSED METHOD 

In this section, the proposed design methodology is used for 

enhancing the visual quality of capsule endoscopy image. 

The proposed system design aids in reducing the degraded 

noise and also enhances the overall contrast. The proposed 

method’s flow sequence is shown in Fig.1. 

 

2.1. Median filtering 

If the motive is to avoid noise as well as for preserving 

edges simultaneously then this filtering operation is more 

effective compare to convolution operation. It is a common 

technique for enhancing the image by removing noise 

present in the image. Since this filter is less sensitive 

compare to linear filtering methods to extreme modification 

in pixel values, it can avoid salt and pepper noise without 

reducing the sharpness significantly of an image [9]. 

 

2.2. Contrast Limited Adaptive Histogram 

Equalization  

CLAHE is a method for improving the perception of local 

details by enhancing the local region’s contrast of the 

image. It does operate on small regions in the image which 

is called as tiles, whereas histogram equalization, which 

operates on whole image. The contrast of each tile is 

improved, so that the histogram of region’s output is 
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approximately nearer to histogram that is specified by the 

'Distribution' parameter. Then tiles of the neighbors are 

combined with the aid of bilinear interpolation to eliminate 

induced artificial boundaries. CLAHE is an enhancement 

technique that operates significantly better compare to the 

histogram equalization method in most of the images [9]. 
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Fig -1: Proposed design’s flow Sequence  

 

2.3. Unsharp Filtering 

An unsharp filter, which is a sharpening operation used to 

sharpen the image [9]. It is one of the common techniques 

which is used for contrast enhancement.  

 

2.4. Contrast Stretching Operation 

 The pixel range may be random in the image. Hence, to 

translate the pixels in the display range of 0 to 255, this 

operation is done [9]. This is the final operation to yield 

enhanced image. 

 

3. RESULTS 

The results of improved images compare to input low 

contrast image is shown in Fig 2. 
 

Table 1: Different metric parameters used for evaluation 

Quality metric 

parameter 

Proposed 

Method 

SSIM 0.99 

PSNR 33.47 

MSE 29.18 
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Fig -2: (a) Low Contrast Image, (b) after Median filtering,     

(c) after CLAHE (d) after unsharp filtering, (e) after contrast 

stretching 
 

4. CONCLUSION 

In this paper, to improve the visual quality in WCE images   

primarily median filtering is done to reduce the noise. Next, 

CLAHE technique is used to boost the local details visibility 

by improving the contrast of its local regions. Then it is 

followed by unsharp filtering, which is used to sharpen the 

obtained image. Finally, contrast stretching is used for 

adjusting the contrast of the image. This proposed design 

methodology can be used to enhance low contrast as well as 

poor quality medical images and that aids for diagnosis 

purposes. 
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