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Abstract— Breast cancer is common and dreadful 

disease in woman. Early detection of breast cancer is the 

key to improve the survival rate. At present, the most 

common methods for detecting the breast disease are 

Mammography, Ultrasonography, MRI, Biopsy etc. 

However, these imaging techniques only provide 

information on the anatomical structure which depends 

primarily on structural distinction and anatomical 

variation of the tumor from surrounding breast tissue, 

lacking functional information. Thermal or Infrared 

radiation technique being non-invasive and non-ionizing 

is suitable to detect tumors. Thermal radiation emission 

from human body will be higher around the regions 

where an anomaly such as tumor is present, essentially 

due to increased cell activity and angiogenesis. 

Thermography is a sensitive test that can detect 

physiological changes which are precancerous alarms. 

Clinical interpretation of breast thermograms is 

primarily based on the asymmetry analysis of the heat 

patterns visually and subjectively. The aim of this work 

is to   separate hot areas of breast based on color. The 

abnormality of breast thermograms is clearly indicated 

by this and the results are compared with doctor‘s 

diagnosis. Thus infrared thermography is proved to be 

an effective, adjunct and diagnostic tool in breast 

abnormality detection. 
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I. INTRODUCTION  

Cancer is a mass of genetically malfunctioning cells 

with excessive in coordinate growth. Its growth is 

completely independent from all normal regulatory 

functions and maintains law and order in its own terms. 

Breast cancer is a type of cancer originating from breast 

tissue, most commonly from the inner lining of milk ducts 
or the lobules that supply the ducts with milk. Cancers 

originating from ducts are known as Ductal carcinomas, 

while those originating from lobules are known as lobular 

carcinomas. The breast tissues are estrogen receptors which 

causes them to become target for hormone influence. The 

cancerous and precancerous cells grow rapidly. To sustain 

the rapid growth of these pre-cancerous and cancerous cells, 

a constant supply of nutrients is needed. In order to maintain 

this supply, the cells release  chemicals into the surrounding 

area which keep existing blood vessels open, awaken 

dormant ones, and create new ones (neoangiogenesis). The 

rich vascular beds in the breast provide the conditions 

necessary for the growing tumors needs. 

The first noticeable symptom of breast cancer is 

typically a lump that feels different from the rest of the 

breast tissue. Other symptoms are skin changes, such as 

swelling, redness, and increase in size or change in shape of 

the breasts, changes in the appearance of one or both 

nipples, nipple discharge, and general pain in any part of the 

breast. 

Some of the causes that have been collectively 

associated with cancer are age, inheritance, early menses or 

menopause, radioactivity, late childbearing, hormone 

replacement therapy etc. 

II. INFRARED THERMOGRAPHY 

It is the science of acquisition and analysis of thermal 

information by using non-contact thermal imaging devices. 

All objects in the universe emit radiations in the IR region 

of the spectra as a function of their temperature. As an 

object gets hotter, it gives off more intense infrared 

radiation, and it radiates at a shorter wavelength. The human 

eye cannot detect IR rays, but they can be detected by using 

the thermal IR detectors. Infrared Thermography uses 

Infrared Cameras that helps detect radiation in the Infrared 

range and produce images of that radiation, called 

Thermograms. [20, 23] 

Infrared Thermography for Breast Scan: 

 Thermography is based on the principle that 

metabolism and blood vessel proliferation in both pre-

cancerous tissue and the area surrounding a developing 

breast cancer is almost always higher than in normal breast 

tissue. Developing tumors increase circulation to their cells 

by enlarging existing blood vessels and creating new ones in 

a process called vascularization.[22] This process frequently 
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results in an increase in regional surface temperatures of the 

breast. Thermography uses ultra-sensitive infrared cameras 

and PCs to generate high-resolution diagnostic images of 

these temperature variations. [8] Figure 1 shows the               

thermography setup. Modern cameras are compact, portable, 

and can be used in any orientation. They have high spatial 
and temperature resolutions. [8] 

Thermography is a noninvasive, painless, low cost 

technique, requires no contact nor compression, no radiation 

or access and thus risk free for patients. [16] It is the only 

method that mediates significant information on breast 

physiology. Thus, thermogram plays a vital role in breast 

cancer, be it risk assessment, detection, diagnosis or 

prognosis. Despite of strengths reported, thermogram is 

associated with some of the limitations such as environment 

dependent, operator dependent, difficult to interpret, 

inconsistent and no standard analysis procedure. [22] 

 

Figure 1: Thermography Setup 

III. METHODS 

Data Acquisition 

A Thermogram is an infrared thermal image. The 

images are taken using FLIR E30 Infrared Camera having a 

spectral response of 8µm to 14µm; and 160X120 IR 

Resolution. The images are obtained in JPEG Format. 

Thermal resolution of the camera is .1 degree Celsius. [19] 

The Color bar present on the Thermograms provides the 

temperature distribution indicating the coolest part as blue; 

intermediate temperature as yellow and red and the warmest 

part of the image as white. Figure 2 shows the thermal 
camera used for image acquisition. 

Skin surface temperature is greatly affected by 

numerous conditions. In order to reduce the errors due to 

thermal artifacts, the above images are taken using a 

recommended set of instructions to ensure the usefulness 

and consistency of thermal images. Prior to the Scan, certain 

protocols must be followed in order to ensure that the 

images reflect accurate information. The patient is normally 

asked to avoid alcohol, caffeine and stop smoking two hours 

before the test and avoid use of lotion, cream on the body 

area to be imaged. The chest area is cooled with an air 

conditioner for approximately 10-15 minutes during the 

image capturing process. The room temperature is adjusted 

approximately 22º C and darkened during the test to 

minimize infrared source interferences [1, 5]. Total 30 

images are acquired in which 21 are normal and 9 are 
abnormal images. 

 
 

Figure 2: FLIR E30 Infrared Camera 

 

Fig. 3 shows the Thermograms of the Volunteers with 

Normal Breast. The Thermograms for all the Six Volunteers 
shows a good thermal symmetry between the contralateral 

breasts i.e. both the left and the right breast with no 

suspicious vascular patterns or significant thermal findings 

or with no asymmetry between the left and the right parts of 

the breast and there is as such no white part seen in any of 

the Thermograms in the region of interest i.e. the breast. The 

arm-pits; neckline and the area under the breast curves are 

seen as white since they are naturally hot areas. 

 

 
 

Figure 3: Thermograms of Normal Breast 

 

Fig. 4 shows the Thermograms of the Volunteers with 

Abnormal Breast. The Thermograms for all the Six 

Volunteers shows a very significant vascular activity in the 

breasts. And moreover there is an asymmetry between the 

Spvryan’s International Journal of Engineering Sciences & Technology (SEST)
ISSN : 2394-0905

Issue 1 Volume 2
Paper : 16

Page 2 of 6



contralateral breasts with a significant white part in the 

region of interest i.e. the breast region. These changes can 

be monitored thermographically at regular intervals until a 

stable baseline is established and is reliable enough for 

annual comparison. 

 
 

Figure 4: Thermograms of Abnormal Breast 

 

IV. IMAGE ANALYSIS 

 

The proposed method deals with an automated 

approach for Analysis of Breast Thermograms based on the 

Color Segmentation using K-Means Clustering for 
Abnormality Detection. 

Early methods for interpretation of breast 

Thermograms were solely based on subjective criteria. The 

images were read for variations in vascular patterning with 

no regard to temperature variations between the Breasts. 

Clinical interpretation of Breast Thermograms can be done 

by automated approach for more precise and accurate 

abnormality detection. The Analysis of Thermographic 

Images thus can be done by the Color segmentation based 

on K-Means Clustering for Abnormality detection for each 

Patient and finally comparing the result with Doctor‘s 
Diagnosis. The Flow Diagram of the proposed method is as 

shown in the Figure 5. It consists of the following Blocks: 

1. Images Acquisition  

2. Image Pre-Processing. 

3. Color Analysis of Breast Thermograms. 
4. Comparison of the results with Doctor‘s Diagnosis. 

 

 

 

 

 

Figure 5: Block Diagram of System 
 

Color Analysis of Breast Thermograms is done for the 

separation of Abnormality from the Thermograms. The 

Color based abnormality separation is done by K-Means 

Clustering. Diagnostic criteria for breast abnormality by 

thermography are as follows [24]: 

 An asymmetric hot spot 

 Asymmetric abnormal exaggeration of vascular patterns  

 Significant temperature differences in heat pattern - a 

high thermal index  

 Positive heat patterns in sequential thermography  

 Existence of a hot spot in subtraction thermography  

 

Thermal images can be segmented using 3 methods 

based on grey threshold, RGB and K-mean technique  

 

A. Grey Threshold  

In threshold based image segmentation cut off value 

can be selected by trial and error methods and an optimal 

value is selected as the threshold. In threshold based image 

segmentation, the green, blue and red threshold values are 
obtained by trial and error method. An optimal threshold 

value is chosen and based on that, the image is separated. 

The optimal threshold value will be calculated for all the 

primary colors red, green and blue. [17]  

 

B. RGB Technique  

In RGB technique, the images are segmented by the 

color function. RGB based segmentation colors are grouped 

as Red, Green and Blue. All fades of red comes under Red, 

fades of green under Green and so on. However this 

segmentation is not very effective since it transforms the 

fades of red into single red color as marked as RED region 
in the image. The same thing with the green and blue fades. 

Some regions of the image might be missing because of 

omission of few pixels during threshold calculation. [17]  

 

C. K-mean Technique  

K-Means clustering is the fastest unsupervised learning 

technique which generates a specific number of disjoint, 

non-hierarchical clusters. It is well suited to generating 

globular clusters. It divides the M data points to K disjoint 

subsets Si where i = 1, 2, 3...K. It is based on the objective 

minimization function as given by the following equation.   

  ∑ 

 

   

∑           

    

 

 
Where xn: a vector representing nth data point in Si  

            μi : geometric center of data points [17]  

In our work, the K-Means color segmentation is 

used for identifying the high temperature region of the 

breast by segmenting the image into many clusters based on 

the colors. The K-Means method is numerical, 

unsupervised, non-deterministic and iterative [3]. The basic 

aim is to segment colors in an automated fashion using the 

L*a*b* color space and K means clustering. Figure 6 shows 

the steps of the algorithm. The entire process can be 

summarized in following steps: 
 

Image 

Acquisition 

Image      

Preprocessing 

Colour 

Analysis 
Diagnosis 
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Figure 6: Flowchart of K Means Clustering 

 
Step 1: Read the image: Read the image from mother source 

which is in .JPEG format as shown in the Fig. 7. 

Step 2: For color separation of an image apply the 

Decorrelation stretching 

Step 3: Convert Image from RGB Color Space to L*a*b* 

Color Space by ignoring the variations in the brightness: 

The L*a*b* color space enables one to quantify the visual 

differences. It consists of a luminosity layer 'L*', 

chromaticity-layer 'a*' indicating where color falls along the 

red-green axis, and chromaticity-layer 'b*' indicating where 

the color falls along the blue-yellow axis. All of the color 
information is in the 'a*' and 'b*' layers. We can measure the 

difference between two colors using the Euclidean distance 

metric. 

Step 4: Classify the Colors in 'a*b*' Space Using K-Means 

Clustering: Clustering is a way to separate groups of 

objects. K-means clustering treats each object as having a 

location in space. It finds partitions such that objects within 

each cluster are as close to each other as possible, and as far 

from objects in other clusters as possible. K-means 

clustering requires that one specifies the number of clusters 

to be partitioned and a distance metric to quantify how close 
two objects are to each other. Since the color information 

exists in the 'a*b*' space, the objects are pixels with 'a*' and 

'b*' values. Use K-means to cluster the objects into three 

clusters using the Euclidean distance metric.  

Step 5: Label Every Pixel in the Image Using the Results 

from K-MEANS: For every object in our input, K-means 

returns an index corresponding to a cluster. Label every 

pixel in the image with its cluster index.  

Step 6: Create Images that Segment the Image by Color: 

Using pixel labels, we have to separate objects in image by 

color.  

Step 7: Separation of the White part for abnormality 

detection: After the separation of high temperature region 

indicated as red along with the white part, further separation 
of the white part is done. 

 

V. RESULTS 

 

The original image in JPEG format is shown in 

figure 7. The K Means algorithm is applied to this image. 

Since the number of clusters used for segmentation is three, 

so three segmented color images will be produced as shown 

in Fig. 8, 9 &10. Now our main interest is to detect breast 

abnormality which is white part of breast. The white colour 

detection algorithm is used for high temperature image 

indicated by red plus white figure no 10. The separated 
image appears as shown in figure 11 which shows white 

part of breast and thus the abnormality can be easily seen. 

 

 
Figure 7: Original Image 

 

 
Figure 8: First Segmentation        Figure 9: Second Segmentation     

 

 
Figure 10: Third Segmentation      Figure11:Abnormality Detection 

VI. GRAPHICAL USER INTERFACE 

A Graphical User interface (GUI) is a graphical 

display with one or more windows containing controls, 

Read the Image 

Apply Decorelation Stretching 

Convert to Lab Colour Space 

Labelling of Every Pixel 

Classification of Colours 

Image Segmentation Based on Colour 

Separation of White Part 

Abnormality Indication 

Spvryan’s International Journal of Engineering Sciences & Technology (SEST)
ISSN : 2394-0905

Issue 1 Volume 2
Paper : 16

Page 4 of 6



called components that enable a user to perform interactive 

tasks.  

 

Patient Entry Form: 

Patient Entry Form allows the user to enter the name, 

age, gender, exam history, scan date, family history etc. For 
every new patient the data entry is to be done as shown in 

Fig. 12. With the facility of close; which will totally close 

the GUI window; back and next to go on with the analysis. 

 
Figure 12: Patient Data Entry Form 

 

Abnormality Detection: 

Figure 13 shows the result window which gives 

classification of Thermograms as; Normal or Abnormal. It 

also provides a push button for colour Analysis showing the 

exact separation of the abnormal part as shown in the Fig. 

14. 

 
Figure 13: Result Window 

 

 
Figure 14: Abnormality Indication 

VII. CONCLUSION  

In conclusion, Infrared Thermography is a non-
invasive and non-ionizing method for understanding body 

abnormality, especially a cancerous tumour, as it relates 

temperature to physiological parameters such as metabolic 

rate. Thermography maps heat patterns which may indicate 

cancer, infection, inflammation, surface lesions and more. 

This work presents an approach for automatic Analysis of 

Breast Thermograms based on the Colour segmentation 

using K-Means Clustering for abnormality detection. The 

system can interpret thermogram as normal OR abnormal 

indicating cyst, lump, or an infection. With the improved 

infrared camera developments and computer aided approach 

for automated image analysis, the technique would be of 
great practical use in diagnosing breast cancer in early 

stages. [22] For accurate results the calibration of camera is 

very important. The method can be a powerful adjunct tool 

together with mammography for diagnosis of breast cancer.    
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