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Abstract— Image segmentation techniques are is reliably 

used as a piece of medical image abruptly. Breast cancer has 

been rising tenaciously and lethal killer infirmity of the new 

time. Medical images have made an extraordinary effect on 

medicine, diagnosis and treatment. Mammography plays an 

essential affectation in the detection of breast cancer. 

Thresholding is a vital strategy for image segmentation. 

Among all segmentation method, Otsu method is one of the 

most standout methods for image thresholding. Clustering is 

one of the methods used for segmentation. Clustering 

approach is typically used in biomedical image 

segmentation and it is application are used for breast cancer 

detection to find out the tumor on the breast. The k-means is 

one of the pristine clustering algorithms which is perpetually 

used in several applications. The objective of this paper is to 

compare watershed, otsu and k-means segmentation using 

the metrics and find out which technique is best for the 

detection of breast cancer. 
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I. INTRODUCTION 

Digital analysis of images is an energizing examination zone 

that requires a synergy between technical, engineering and 

medical and various other disciplines. Digital image 

processing plays an exceptional errand in day by day life 

application such as natural images, medical images, satellite 

images and so forth. The most essential part of medical 

image processing is image segmentation. . It assumes a 

desperate part in computed aided diagnosis and therapy. The 

progress in computerized imaging innovations made an 

immense improvement in the number of digital images as of 

late. Image segmentation is a vintage subject in the field of 

image processing and also is a hotspot and hub of image 

processing techniques. Segmentation of the fluctuated 

segments among the particles is to a great degree crucial to 

restorative call. Breast cancer is the most well-known sort of 

growth in ladies worldwide and all the more so in India. 

About 10% of women are confronted with breast cancer in 

their lives. Early detection and diagnosis of breast cancer 

using digital mammography and image processing can build 

survival rate and medication can be given in legitimate time 

for complete recovery. Detecting breast cancer can be quite 

a significant testing work. . Uniquely, as cancer isn't a 

solitary illness yet is a gathering of numerous maladies. In 

this way, every disease is unique in relation to each other 

growth that exist. Additionally, a similar medication may 

have diverse response on comparable sort of malignancy. 

Accordingly, malignancies differ from individual to 

individual. Contingent upon just a single procedure or one 

calculation to identify breast cancer may not give us the 

most ideal outcome. The segmentation process was 

performed by using  threshoding method, Otsu which 

produces the limit esteem which was consequently 

actualized on the mammogram pictures with the expect to 

isolate the breast cancer territory shape its experience. 

Clustering is a technique for gathering information objects 

into various groups, such that comparative information 

objects have a place with a similar gathering and unique 

information items to various groups.. Current research 

increasing interest in digital image searching, classification, 

identification, management and storage. An efficient 

clustering algorithm is used for the medical image for the k-

means algorithm in image segmentation. Medical image 

segmentation had been a crucial organ of research as it 

inherited complex problems for the correct finding of 

fragmented created mind. K-means clustering is a key 

technique in pixel-based methods. Because pixel-based 

methods based on K-means clustering are simple and the 

computational complexity is relatively low compared with 

other region-based or edge-based methods, the application is 

more practicable. 

II. RELATED WORK 

Due to beginning Computer innovation picture preparing 

procedures have been progressively essential in a wide 

assortment of utilizations [8]. Image segmentation is the 

crucial piece of image analysis process. The segmentation 

process for images with confounded structure is a standout 

amongst the most troublesome issues in image processing 

and has been a dynamic territory of research for a very long 

while [1]. The most important part of medical image 

processing is image segmentation. It plays an dire role in 

computed aided diagnosis and therapy [9]. Medical images 

in their crude frame are spoken to by varieties of numbers in 

the computers, with the numbers demonstrating the 

estimations of important physical amounts that show 

differentiate between various kinds of body tissue. 

Processing and examination of medical images are helpful 

in changing crude pictures into a quantifiable representative 

shape for simplicity of seeking and mining, in extricating 

significant quantitative data to help conclusion, and in 

incorporating reciprocal information from numerous 

imaging modalities.[2]. Segmentation is an imperative idea 

in image processing with a target of isolating the picture into 

districts and describes the structures with some info 

highlights, so the yield picture is significant and less 

demanding to dissect. In medical field the segmentation 

assumes an imperative part helping specialists to take 

suitable choices [3]. Breast cancer is the principle driving 

reason for death for the lady in world. It is watched that 

early location of danger can help in the determination of the 

sickness for lady and it can help unequivocally to upgrade 

the anticipation of survival. For the discovery of Breast 

cancer, different systems are utilized as a part of which 

mammography is the most encouraging strategy and utilized 

by radiologist frequently [4]. Thresholding is a vital 

technique in image segmentation applications. The 
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fundamental thought of thresholding is to choose an optimal 

gray-level threshold value for isolating objects of 

enthusiasm for a image from the background based on their 

gray-level distribution .While people can without much of a 

stretch differentiable a protest from complex background 

and image thresholding is a troublesome undertaking to 

isolate them. The gray-level histogram of an image is 

generally considered as productive apparatuses for 

advancement of image thresholding algorithms. 

Thresholding creates binary images from grey-level ones by 

turning all pixels below some threshold to zero and all 

pixels about that threshold to one[5]. The Otsu thresholding 

is a seeking strategy for an optimal threshold value got by 

utilizing separating criteria to expand the dissemination 

consequence of the two classes on the grayness level. This 

technique was done to limit the aggregate weights of a few 

variations in the class of the background and foreground 

pixels to obtain the optimal threshold [6]. Otsu is an 

automatic threshold selection region based segmentation 

method.  Otsu strategy is a kind of worldwide thresholding 

in which it depends just on gray value of the image. [7]. 

Watershed segmentation is a region-based method under the 

classical method of segmentation. This technique depends 

on the grayscale scientific morphology and it is utilized for 

multi component images. [10] K-means algorithm was 

utilized to assess the effect of clustering utilizing centroid 

instatement, remove measures, and split strategies. The 

analyses were performed utilizing breast cancer dataset. K-

means clustering is appropriate for biomedical image 

segmentation as the quantity of clusters is typically known 

for particular regions of the human anatomy [11]. 

A. Motivation & Justification 

Watershed transform has been used for multi component 

images and it is simple, intuitive and can be parallelized. In 

watershed transformation the resulting boundaries form 

closed and connected regions, the boundaries of the 

resulting regions always corresponds to contours which 

appear in the image as obvious contours of objects. Otsu 

thresholding is based on the variance of pixel intensity it is 

the method which iterates through all the possible threshold 

values it is one of the better threshold selection method for 

medical images with respect to uniformity and shape 

measures. The otsu method motivates this research work for 

its ease of calculations consistency and effectiveness. In K 

means clustering segmenttaion has an advantage of best 

implementation technique. The k means clustering motivates 

this research work because of its ease of simple, fast and 

efficiency and gives best result when compared through 

time accuracy than the other algorithms and k means also 

works well with large number of data sets. So the work is to 

justify the comparative analysis between otsu, watershed 

and k-means segmentation. 

B. Outline of the Paper 

 

C. Organization of the Work: 

The paper is planned as follows, Methodology which 

includes the Watershed transformation, Otsu thresholding 

,K-Means clustering are presented in section II, 

Experimental results are shown in section III, Performance 

analysis is also discussed in section IV, Conclusion is 

presented in section V. 

III. METHODOLOGY 

A. Watershed Transformation: 

Watershed segmentation (watershed transform) is a region-

based technique. This technique depends on the grayscale 

mathematical morphology and it is utilized for multi 

segment images. Instinctively, the watershed algorithm can 

be thought of as a scene that is overflowed by water. At each 

point, the tallness of the scene represents the pixel's 

intensity. The watershed transform figures the image regions 

which represent the basins bowls and area limits (the 

ridgelines). The image inclination is utilized as contribution 

of the change, with the end goal that as far as possible are 

arranged at high angle focuses A Watershed segmentation 

process starts at some provincial minima Mi value finds the 

most reduced purposes of the zone into where the water 

streams. . By estimating proper separation, the region is 

isolated into areas Ωi which has development from the 

relating least Mi by adding to Ωi, over and over, unlabeled 

focuses on the external limit of Ωi. A point is added to 

locale Ωi If its separation from the area is littler than those 

from different areas. The procedure is rehashed until the 

point when no staying unlabeled focuses are those of the 

watershed line. In usage, with a specific end goal to get a 

thin-watershed line, a point is added to the area Ωi 

notwithstanding when its separation from the locale levels 

with those from some different districts. Subsequently, there 

is no point that has a place with the watershed line. This 

type of technique is extremely straightforward and 

instinctive and has great properties, which make it valuable 

for many image segmentation applications. In any case, it 

has different burdens, for example, finished division and 
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poor at distinguishing dainty structures and structures with 

low flag to-clamor proportion  

B. OTSU Thresholding: 

It is essential in picture processing to choose a satisfactory 

limit of dark level for removing objects from their 

experience. Otsu is a programmed limit determination area 

based division technique. Otsu technique is a sort of 

worldwide thresholding in which it depends just on dim 

estimation of the picture. Otsu strategy was proposed by 

Scholar Otsu in 1979. Which is broadly utilized on the 

grounds that it is straightforward and compelling? The Otsu 

strategy requires registering a dim level histogram before 

running. Be that as it may, on account of the one-

dimensional which just think about the dark level data, it 

doesn't give better division result. In this way, for that two 

dimensional Otsu calculation was proposed which takes a 

shot at both dark level limit of every pixel and also its 

Spatial relationship data inside the area. This calculation can 

acquire acceptable division comes about when it is 

connected to the uproarious pictures. Otsu's technique is 

normal in finding the ideal incentive for the worldwide 

limit. It depends on the interclass fluctuation amplification. 

C. K-MEANS Clustering: 

The expression "k-signifies" was first utilized by James 

MacQueen in 1967 , however the thought backpedals to 

1957.According to him: "The procedure, which is called "k-

implies", seems to give allotments which are sensibly 

proficient in the feeling of inside class difference, confirmed 

to some reach out by numerical investigation and down to 

earth involvement. Likewise, the k-implies system is 

effectively customized and is computationally efficient, with 

the goal that it is achievable to process substantial examples 

on an advanced PC. What's more, the other is likewise 

thought which outlined in presentation part of his work 

advantages of utilizing K-signifies: "K-implies calculation is 

one of first which an information expert will use to examine 

another informational index since it is algorithmically basic, 

moderately hearty and gives "sufficient" answers over a 

wide assortment of informational indexes." The K-implies 

calculation is the most usually utilized partitional bunching 

calculation since it can be effortlessly actualized and is the 

most effective one as far as the execution time. The 

significant issue with this calculation is that it is touchy to 

the determination of the underlying allotment and may meet 

to nearby optima.We expect we have a few information 

point, D=(X1… Xn), first browse this information focuses, 

K beginning centroid, where k is client parameter, the 

quantity of bunches wanted. Each point is then relegated to 

closest centroid. For some, we need to recognize gathering 

of information indicates and relegate each point one 

gathering. The thought is to pick arbitrary bunch focuses, 

one for each group. The centroid of each bunch is then 

refreshed in view of methods for each gathering which 

relegate as another centroid. We rehash task and refreshed 

centroid until the point when no point changes, implies no 

point don't explore from each group to another or 

identically, every centroid continue as before. 

D. Method 

1) Take input Image 

2) Segment using Watershed, Otsu and k-means 

techniques. 

3) Compare the segmented image  

4) The experimented results are evaluated using metrics 

IV. EXPERIMENTAL RESULT 
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V. PERFORMANCE ANALYSIS 

A. Performance Metrics 

Peak Signal-to-Noise Ratio (PSNR) avoids this   problem    

by scaling the MSE according to the image range: 

PSNR = 10 log10 (𝐿2𝑀𝑆𝐸) 

Where S is the maximum pixel value. PSNR is 

measured in decibels (dB). The PSNR measure is also not 

ideal, but is in common use. Its main failing is that the 

signal strength is estimated as , rather than the actual signal 

strength for the image. PSNR is a good measure for 

comparing restoration results for the same image, but 

between-image comparisons of PSNR are meaningless. One 

image with 20 dB PSNR may look much better than another 

image with 30 dB PSNR. The PSNR (peak signal to noise 

ratio) is used to determine the degradation in the embedded 

image with respect to the host image. It is calculated by the 

formula as 

PSNR = 10 log10 (𝐿2𝑀𝑆𝐸) 

1) MSE-MEAN Square Error: 

The MSE (mean square error)is defined as a average 

squared difference between a reference image and a 

distorted image.It is calculated by the formula given below 

MSE=1𝑋𝑌𝑋Σ𝑖=1𝑋Σ𝑗=1(𝑐𝑖, −𝑒𝑖, )2 

X and Y are height and width respectively of the 

image. The c (i, j) is the pixel value of the cover image and e 

(i, j) is the pixel value of the embed image. 

2) Time Accuracy: 

toc reads the elapsed time from the stopwatch timer started 

by the tic function. The function reads the internal time at 

the execution of the toc command, and displays the elapsed 

time since the most recent call to the tic function that had no 

output, in seconds 

B. PERFORMANCE EVALUATION 

 WATERSHED SEGMENTATION 
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IMAGES MSE PSNR 

IMAGE 1 62.5252 12.2097 

IMAGE 2 47.3210 13.9939 

IMAGE 3 47.6919 12.7084 

IMAGE 4 60.4735 12.4995 

IMAGE 5 41.559 15.7582 

 

 

IMAGES 

OTSU THRESHOLDING 

PSNR MSE 
TIME 

ACCURACY 

IMAGE 1 12.1455 62.9893 1.299675 

IMAGE 2 12.6064 47.8174 0.667242 

IMAGE 3 13.5612 48.4789 0.649107 

IMAGE 4 12.2971 60.4900 0.603828 

IMAGE 5 16.0689 40.0955 0.605518 

 

 

IMAGES 

K-MEANS CLUSTERING 

PSNR MSE 
TIME 

ACCURACY 

IMAGE 1 31.4767 46.64 0.52446 

IMAGE 2 31.7009 44.30 0.69303 

IMAGE 3 30.2957 61.22 0.57847 

IMAGE 4 29.7626 68.74 0.31251 

IMAGE 5 31.1332 45.48 0.30438 

VI. CONCLUSION 

The performance analysis is carried out for the segmentation 

techniques of Otsu,Watershed and k-meand using metrics. 

By comparing these techniques k-means clustering gives the 

best result for breast cancer images. 
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