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Breast Cancer Image Enhancement using 
Median Filter and CLAHE  

Aziz Makandar1, Bhagirathi Halalli2 
Abstract— Breat cancer is one of the major causes of death for woman in world wide. Mammography is the basic screening technique for 
early detection of tomour in the breast. The major objective of mammography is to detecting the small lumps at an earliest because they 
may lead for cancer. But it is difficult to identify the very small tomours in the conventional mammography because they are very noisy, low 
contrast, blur and fuzzy kind of images, it is necessary to enhance the mammography.  Enhancement is done to bring out specific features 
of the mammography such as mass and microcalcification and to heighlight certain characteristics for early detection and easy diagnosis of 
breast cancer. This paper comprises the different denoising and cintrast enhancement techniques to recognize the suitable enhancement 
technique for mammography. Mammograms are denoised by linear and nonlinear filtering techniques and efficiency is measured by Root 
Meam Square Error (RMSE) and Peak Signal to Noise Ratio (PSNR) and then contrast of the image is enhanced by histogram based 
techniques.  

Index Terms— Breast Cancer, Mammography, Denoising, Contrast enhancement, Root Mean Square Error (RMSE), Peak Signal to Noise 
Ratio (PSNR), Contrast-Limited Adaptive Histogram Equalization (CLAHE). 
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1 INTRODUCTION                                                                     
reast cancer is a major health problem for women. Mam-
mography is basic screening method for early detection of 
cancer. In conventional mammography tumours are not 

properly visible. A tumor can be of two types benign or ma-
lignant. In benign tumors the cells are normal in appearance 
but it is not cancerous, the cells will grow slowly but it does 
not spread to other parts of the body [2], [3], [4]. But malignant 
tumors can spread to other parts of the body and it is cancer-
ous. The most challenging area in medical imaging is mam-
mography. In mammography the low energy X-rays is used to 
create images and to examine the human breast and thus it 
helps to detect the breast cancer at the early stage by detecting 
the small calcium deposits.   In this sense, an image enhance-
ment plays an important role to reduce the noise level of the 
image, preserving important details and enhancing the con-
tract to improve the detection of mammographic features. 
Several denoising methods based on linear and nonlinear fil-
ters have been introduced to reduce the noise level [17-25].  In 
this paper filters considered are: average, median, minmax, 
winer filters based on the independent component analysis of 
the image [5], [6]. The proposed system consists of two main 
steps including denoising image and contrast enhancement. 
To evaluate this method, 20 images of mini-MIAS database 
[16] of mammograms are used. 

 
 

2 LITRETURE REVIEW 
Lot of work has been done in the past for the enhancement of 
mammograms. The contrast enhancement of mammograms 
for rapid detection of microcalcification clusters method con-
sisted image scaling, breast region segmentation, noise cancel-
lation using a filter, which is sensitive to microcalsifications 
and contrast enhancement of mammograms using Contrast-
Limited Adaptive Histogram Equalization (CLAHE) and 
wavelet transform [3]. The literatures review on some of the 
image enhancement techniques for enhancing digital mam-
mograms. Various spatial and frequency domain techniques 
were discussed [4]. In [2] a comparative study in digital 
mammography image enhancement algorithms such as wave-
let-based enhancement, CLAHE, morphological operators and 
unsharp masking were presented. An optimal adaptive neigh-
borhood processing algorithm with a set of contrast enhance-
ment functions to enhance the mammographic features were 
discussed. The method can enhance the desired, but unseen or 
barely seen features of an image with little enhancement of the 
noise and other background variations [6]. Algorithms for 
both local contrast enhancement and background texture sup-
pression in digital mammography images [7], [21]. The dual-
tree complex wavelet transform overcomes the limitations of 
linear filtering techniques- it is nearly shift-invariant and is 
oriented in 2D [8].  

3. METHODOLOGY 
The mammography image enhancement technique is done in 
two ways. First denoising image by using average, median, 
and winer filter. Second contrast enhancement using histo-
gram based techniques.   

3.1 Removing the Noise 
The basic enhancement needed in mammography is 

denoising, especially for dense breasts. Normally 
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Fig. 3: Result of denoising Mammography (a) Original 
image (b) Minmax filter (c) Median filter (d) Winear filter  

 

 

mammography image can be filtered by using linear filtering 
and nonlinear filtering techniques and also spatial and 
frequency domain filtering techniques. 

3.1.1 Median Filter 
A median filter is nonlinear type of filter and efficient to 

remove of salt and pepper noise and Gaussian noise. It helps 
to keep the sharpness of the image at the time of removing the 
noise. Potency of median filter depends on the scale of the 
windowing [13]. For mammography 3X3 window provides 
smart result. In median filter, the value of an output 
component is determined by the median of the neighborhood 
pixels as shown in the figure 1. The median is good to evaluate 
extreme values and so better able to take away this outlier 
without reducing the sharpness of the image. 

 

 

3.1.2 Max and Min filter:  
The median filter is order statistics filter most used in 

image processing. The minimum and maximum intensity 
values of all the elements inside a windowed region. If the 
intensity of the central element lies inside the intensity vary 
unfold of its neighbors, it is passed on to the output image 
with out changing the intensity. However, if the central 
element intensity is larger than the utmost worth, it is s set up 
to the utmost maximum value; if the central element intensity 
is a smaller amount than the minimum value, it is set up to the 
minimum value. Max filter, is given by the equation               
f(x, y)=max{g(s, t)} (s, t)€ Sxy.  The 0th percentile filter is the 
min filter. f(x,y)=min{g(s,t)} (s, t)€ Sxy This filter is useful for 
finding the darkest and brightest points in an image as shown 
in figure 2.  

 
 

3.1.3 Wiener Filter:  
The wiener filter is a type of linear filter which is applied to 

an image adaptively, designing itself to local image variance. 

If the varience is large then it performs little smoothing. If the 
variance is small, it performs smoothing is better with 
preserving edges and other details [1]. The winer is frequency 
domain filter. It works better for Gaussian noise. It can be 
achived with the following equations. 

𝑋′(𝑘, 𝑙) = 𝐺(𝑘, 𝑙)𝑌(𝑘, 𝑙)    (1) 
G(k,l) is minimum value 
𝐸[|𝑋(𝑘, 𝑙)− 𝐺(𝑘, 𝑙)𝑌(𝑘, 𝑙)|2]    (2) 
Both noise and signal are random process and independent 

to one another. Hence the minimized expression is 
𝐺(𝑘, 𝑙) = 𝐻(𝑘,𝑙)

�|𝐻(𝑘,𝑙)|2+𝑆𝑢(𝑘,𝑙)
𝑆𝑥(𝑘,𝑙)�

    (3) 

Where Sx is signal power spectrum and Su is noise power 
spectrum. 

3.2 Contrast Enhancement 

3.2.1 Histogram Equalization 
This method is most useful for medical image applications 

because it helps to increase the contrast globally especially 
when the interested area and background are represented by 
close contrast values. By this method the intensities can better 
distributed on the histogram which allows getting better 
contrast of the image. In this particular application it leads to 
better views of breast part from the background. The 
histogram equalization is achieved by using equation 4.  

H(V) = ROUND �CDF
(V)−CDFMIN 

(MXN)−CDFMIN
�X(L − 1)4)  

Where the cdfmin is minimum value of cumulative 
frequency distribution and MxN is size and L is gray level. 
 
3.2.2 Contrast Limited Adaptive Histogram Equalization 
(CLAHE) 

The CLAHE algorithm is a widely used technique which results in 
contrast enhancement of medical images. The histogram is cut at some 
threshold and then equalization is applied. It is adaptive contrast 
histogram equalization method [7-10], where the contrast of an image is 
enhanced by applying CLAHE on small data regions called tiles rather 
than the entire image. The resulting neighboring tiles are then stitched 
back seamlessly using bilinear interpolation. The contrast in the 
homogeneous region can be limited so that noise amplification can be 
avoided [15].  

4 EXPERIMENTAL RESULTS 

Among all the techniques discussed above the weiner filter 
gives low RMSE and high PSNR as shown in the following 
figure 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 

   Neighbourhood values are 
    115,119,120,123, 124 
   125, 126, 127, 150 

   Min=115 and Max=127  
 
 

 
Fig. 2 smoothing a local pixel neighborhood in minmax 
filters for central value 150  
 

   Neighbourhood values are 
    115,119,120,123, 124 
   125, 126, 127, 150 

   Median is 124 

 
Fig. 1 Median value of a local pixel neighborhood in 3X3 
window mask.  
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Fig. 4: Results of Contrast enhancement (a) Original Image, (b) 
Histogram equalization, (c) CLAHE (d) Histogram of (a), (e) Histo-
gram of (b) and (f) Histogram of (c). 

 

 

 

 

 
As shown in the above figure 4 explains the representations of 
histogram methodology. The figure 4 (a) the histogram repre-
sentation is low contrast and (b) is indicator for brightest im-
age and (c) 

4. RESULT ANALYSIS AND DISCUSSION 
To measure the analysis of the filtering techniques, the image 
quality measures such as RMSE and PSNR is used. The Table1 
values are RMSE values, the winer filter gives minimum 
RMSE values and Maximum PSNR as shown in the table 2. 
The same PSNR and RMSE are represented with line graph, 
the dashed a line indicates the efficient techniques at the figure 

3 and 4.  
 
 
 
 
 
 
 
 
 
 
 
 
   
 

This illustrates the denoising capability of winer filter is the 
most effective, and as shown in the figure 5(a) and (b). The 
CLAHE is efficient technique for contrast enhancement.  

6 CONCLUSION 
Presently the breast cancer leading for death of middle age 

women. Most of the doctors suggest mammography as basic 
test for diagnosis of breast cancer. In this paper the low con-
trast, nosy and blur images are enhanced by using different 
filtering techniques and contrast enhancement techniques. 
Winer filter is suitable for denoising the image and CLAHE is 
good for increase the contrast of the image. These methods 
help to doctors and radiologist for correct diagnosis of the 
desieses at an earliest. 

 

REFERENCES 
[1] Yousif Mohamed Y. Abdallah , Ali Hayder, Eltayeb Wagiallah, “Automatic 

Enhancement of Mammography Images using Contrast Algorithm” Interna-
tional Journal of Science and Research (IJSR) , Volume 3 Issue 9,pp.1885-1889, 
September 2014. 

[2] Subodh Srivastava, Neeraj Sharma, S. K. Singh, and R. Srivastava, “A com-
bined approach for the enhancement and segmentation of mammograms us-
ing modified fuzzy C-means method in wavelet domain,” J Med Phys. Vol. 
39(3): pp. 169–183, 2014. 

[3] Hajar Moradmand , Saeed Setayeshi , Alireza Karimian, Mehri Sirous, “Con-
trast Enhancement of Mammograms for Rapid Detection of Microcalcification 
Clusters,”  Iranian Journal of Medical Physics, Vol. 11, No. 2 & 3, pp. 260-269,  
Spring & Summer 2014. 

[4]  C. L. Yashwanthi Sivakumari, P. Sudharsan, “  Comparison of Diverse En-
hancement Techniques for Breast Mammograms”,  International Journal of 
Advance Research in Computer Science and Management Studies,  Volume 
1, Issue 7, pp. 400-407, December 2013.   

[5] A. Hyvarinen, P. Hoyer, E. Oja, “Image denoising by sparse code shrinkage”. 
In Intelligent Signal Processing, S. Hykin, B. Kosko, Eds.IEEE Press, 2001. 

[6] A. P. Dhawan, G. Buellon, and R. Gordon, “Enhancement of mammographic 
feature by optimal adaptive  neighbourhood image processing,” IEEE Trans. 
Med. Imag., Vol. MI-6, No. 1, pp. 82–83, 1986. 

[7] Tomklav StojiC, Irini Reljin, Branimir Reljin, “Local contrast enhancement in 
digital mammography by using mathematical morphology,” IEEE Transac-
tions, 2005. 

[8]  N. G. Kingsbury. “Complex wavelets for shift invariant analysis and filtering 
of signals.” Applied and Computational Harmonic Analysis, Vol.10,no.3,pp. 

TABLE 2 
PSNR VALUES OF TEN IMAGES OF MINI-MIAS DATABASE  

 
Minmax Median Winear 

mdb001 47.0563 50.6739 50.8783 
mdb002 45.2154 48.591 49.887 
mdb003 46.1332 49.4012 50.4873 
mdb004 45.9442 50.2604 50.4031 
mdb005 46.0727 49.4759 49.7156 
mdb006 45.7941 49.5331 49.5845 
mdb007 45.9709 49.5573 50.0783 
mdb008 45.7711 49.5295 49.5352 
mdb009 45.4086 49.5099 49.9475 
mdb010 46.6068 50.0961 50.4855 

 

TABLE 1 
RMSE VALUES OF TEN IMAGES OF MINI-MIAS DATA-

BASE  

  Minmax Median Winear 
mdb001 1.9722 0.9065 0.6726 
mdb002 1.6189 0.7394 0.6997 
mdb003 1.7261 0.7297 0.7212 
mdb004 1.6573 0.7257 0.6436 
mdb005 1.7261 0.7297 0.7212 
mdb006 1.6573 0.7257 0.6436 
mdb007 1.6573 0.7257 0.6436 
mdb008 1.7353 0.7303 0.7294 
mdb009 1.8864 0.7336 0.6633 
mdb010 1.4315 0.641 0.586 

 

   

  (a)   (b) 
Fig. 5: Results of different filtering techniques (a) RMSE values ploted (b) 
PSNR values ploted and line indicate the efficient denoising technique. 

 

 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 6, Issue 4, April-2015                                                                                                   465 
ISSN 2229-5518 

IJSER © 2015 
http://www.ijser.org  

234-253, May 2002. 
[9] Vishnukumar K. Patel, Prof. Syed Uvaid, Prof. A. C. Suthar, “ Mammogram 

of Breast Cancer detectionBased using Image Enhancement Algorithm”, In-
ternational Journal of Emerging Technology and Advanced Engineering, 
Vol.2(8), pp. 143-147, 2012. 

[10] Shihua Cai & Keyong Li, “Matlab implementation of Wavelet transform” 
http://eeweb.poly.edu/iselesni/WaveletSoftware/denoise.html   

[11] Muller H, Michoux N, Bandon D, Geissbuhler A. “A Review of Content-
based Medical Image Retrieval Systems  in Medical Application Clinical Ben-
efits and Future Directions.” International Journal of Medical Informatics, , 
Vol. 73(1),pp.1-23, 2004. 

[12] Bhattacharya, Debmalya, Mrs Jibanpriya Devi, and Ms Payal Bhattacherjee. 
"Brain Image Segmentation   Technique Using Gabor filter parameter.", 
American Journal of Engineering Research (AJER) Vol-02, Issue-09, pp.127-
132, 2009. 

[13] Rafel C.Gonzalez, Richard E. Woods,  “Digital Image Processing,”  third 
edition, Pearson Publication. pp. 466-474, 2007 

[14] Lure FYM, Jones PW, Gaborski RS. Multi-resolution unsharp masking tech-
nique for mammogram image enhancement. SPIE Proceedings,pp.830–
839,1996. 

[15] Pizer SM, Amburn EOP, Austin JD. Adaptive histogram equalization and its 
variations. Computer Vision Graphics, Image Process. Vol. 39:355–368, 1987 

[16] Aziz Makandar, Daneshwari Mulimani, Mahantesh Jevoor, “Comparative 
Study of Different Noise Models and Effective Filtering Techniques,” Interna-
tional Journal of Science and Research (IJSR),Vol. 3 Issue 8,pp 458- 464,  Au-
gust 2014. 

[17] J Suckling et al, “The Mammographic Image Analysis Society Digital Mam-
mogram Database,” Exerpta Medica. International Congress Series 1069 
pp375-378. 1994. 

[18] J. Dengler, S. Behrens, J. F. Desaga, “Segmentation of microcalcifications in 
mammograms”, IEEE Trans. on Medical Imaging, Vol. 12, pp. 634-642, 1993. 

[19] Athira K. Vijay, M. Mathurakani, “Image Denoising Using Dual Tree Com-
plex Wavelet Transform”, International Journal of Research in Engineering 
and Technology, Volume: 03 Special Issue: 01, pp.60-64, Mar-2014 

[20] Aziz Makandar, Anita Patrot , Bhagirathi Halalli, “Color Image Analysis and 
Contrast Stretching using Histogram Equalization,” International Journal of 
Advanced Information Science and Technology (IJAIST), Vol.27, No.27,pp. 
119-125, July 2014. 

[21]  Inam ul Islam Wani,  M. C Hanumantharaju,  M. T Gopalakrishna, “Review 
of Mammogram Enhancement Techniques for Detecting Breast Cancer,” In-
ternational Journal of Computer Application,s International Conference on In-
formation and Communication Technologies,pp.18-22, 2014. 

[22]  Roopashree.S, Sachin Saini, Rohan Ranjan Singh, “Enhancement and Pre-
Processing of Images Using    Filtering, ” International Journal of Engineering 
and Advanced Technology (IJEAT) Vol. 1, Issue-5, pp. 111-113 June 2012. 

[23]  P. Mayo, F. Rodenas, G. Verdu, “Comparing    Methods to Denoise Mam-
mographic Images,” Proceedings of the 26th Annual International Conference 
of the IEEE EMBS USA, pp.247-250, 2004. 

[24]   S. Abdul Saleem, T. Abdul Razak, “ Survey on color Image Enhancement 
Techniques using Spatial Filtering”  International Journal of Computer Appli-
cations,  Vol 94, No 9, pp.39-45, May 2014. 

[25]  D. Srinivasulu Reddy, S. Varadarajan, M. N. GiriPrasad, “ 2D Dual-Tree 
Complex Wavelet Transform Based Image Analysis”,  Contemporary Engi-
neering Sciences, Vol. 5, no. 3, pp. 127-136, 2012. 

[26] Tajinder Kaur Manjit Sandhu Preeti Goel Harpreet Singh, “Image Denoising 
using Multiscale Ridgelet for application on Mammographic image,” Interna-
tional Journal of Engineering Research and Applications (IJERA)  Vol. 1, Issue 
3, pp.537-541, 

[27] Aziz Makandar, Bhagirathi Halalli, “Image Enhancement Techniques using 

Highpass and Lowpass Filters,” International Journal of Computer Applica-
tions, Vol. 109, No. 14, pp. 12-15,January 2015 . 

IJSER

http://www.ijser.org/

	1 Introduction
	2 Litreture Review
	3. Methodology
	3.1 Removing the Noise
	3.1.1 Median Filter
	3.1.2 Max and Min filter:
	3.1.3 Wiener Filter:
	3.2 Contrast Enhancement
	3.2.1 Histogram Equalization

	4 Experimental Results
	4. Result Analysis And Discussion
	6 Conclusion
	References



