
737 Nalluri Sunny, Mithinti Srikanth, Kodali Eswar

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386

Volume 4, Issue 12
December 2017

Cancer Cells Detection using OTSU Threshold Algorithm

Nalluri Sunny1

Velagapudi Ramakrishna Siddhartha Engineering College

Mithinti Srikanth2

Velagapudi Ramakrishna Siddhartha Engineering College

Kodali Eswar3

Velagapudi Ramakrishna Siddhartha Engineering College

ABSTRACT
In recent years, Image Processing techniques are used widely in several medical areas for improving earlier detection
and treatment stages, in which the time factor is very important to discover the disease in the patient as earlier as
possible, especially in various cancer tumors such as lung cancer. Lung cancer has been attracting the attention of
medical and sciatic communities in the recent years because of its high prevalence allied with the difficult in treatment.
Statistics from recent years indicates that lung cancer throughout world is the one that attacks the greatest number of
people. Early detection of lung cancer is very important for successful treatment. Here two methods of segmentation such
as OTSU thresholding and Watershed transformation are used to detect the cancer cell from gray level Computed
Tomography (CT) images from various cancer hospitals of different patients
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1.INTRODUCTION
Cancer is one of the most serious health problems in the world. The mortality rate of lung cancer is the highest
among all other types of cancer; survival from lung cancer is directly related to its growth at its detection time.
The earlier the detection is, the higher the chances of successful treatment are. Lung cancer frequently extends
in the direction of the middle of the chest because the usual course of lymph out of the lungs is on the way to
the center of the chest. Metastasis happens when a malignancy cell plants the site where it begins and shifts
into a lymph node or to one more part of the body in the course of the blood flow. Tumor that initiates in the
lung is called crucial lung cancer. In this paper we have detected cancerous cells present in the CT images of
lung which gives more accurate results by using various enhancement and segmentation techniques such as
OTSU thresholding and Watershed transformation.

1.1 BASIC CONCEPTS
Early detection of lung cancer can increase the chance of survival among people. Objective of this study is to
detect lung cancer using image processing techniques like enhancement and segmentation techniques such as
thresholding and watershed transform. CT scanned lung images of cancer patients are acquired from various
hospitals. Developing the OTSU algorithm, we have calculated the threshold values from all the images. The
parameter values obtained from these features are compared with the values obtained from the healthy person
images. From the comparison result, cancer is detected by the threshold values. This system can help in early
detection of lung cancer more accurately.
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2. LITERATURE WORK
Sharma et.al. (2011) used lung CT images extracted from NIH/NCI Lung Database Consortium and proposed
an automatic computer aided diagnosing system[1] for detection of lung cancer by analyzing these lung CT
images. The authors of this paper have used several steps for the detection of lung cancer. Firstly, they
extracted the lung region from the CT image using various Image Processing techniques such as bit image
slicing, erosion and wiener filter. In the first step the bit image slicing technique was used to convert the CT
images into a binary image then after extraction the region growing segmentation algorithm was used for
segmenting the extracted lung regions. After segmentation of lung region they used rule based model to
classify the cancer nodules. Finally, a set of diagnosis rules were generated from the extracted features and
with the help of diagnostics indicator. It was observed that the proposed method achieved the overall accuracy
of 80% only.

AnamTariq et.al. (2013) has developed a computerized system, that has detected the lung nodules with the
help of CT scan images. The computerized system consists of two stages, first one is lung segmentation and
enhancement and second one is feature extraction and classification [2]. For removing background and
extracts the nodules from an image, the threshold segmentation technique was applied. When extraction and
segmentation were completed, then a feature vector was used to calculate the abnormal region. After that the
regions were classified using neuro fuzzy classifier. Here the process of computation is more due to
computerized system.

Vijay A, Gajdhane et.al. (2014) have been proposed detection of lung cancer by using various image
processing techniques with the help of CT scan images. There were mainly three processes used; pre-
processing step, feature extraction step, and finally the classification step. In pre-processing step noise was
removed with the help of median filter, and Gabor filter was used for image enhancement and segmentation.
Area, perimeter, and eccentricity were the extracted features   [3]. The extracted ROI (Region of Interest)
transformation function was created an array of ROI. At last, Support Vector Machine (SVM) was used for
classification purpose. Several mathematical formulae have been involved to calculate area, perimeter and
eccentricity for the feature extraction.

3. PROPOSED WORK
The first stage starts with a collection of CT scan images from the Database of various hospitals. The lung CT
images having low noise when compared to scan image and Magnetic Resonance Image (MRI) image. So CT
images are used for detecting the lung cancer. The main advantage of the CT images is they have better
clarity, low noise and distortion.

3.1 PREPROCESSING
For any image generally preprocessing techniques must be applied for further processing of classifications

3.1.1 NOISE REMOVAL
The input image is a normal RGB image. The RGB image is converted into grey scale image. Then the grey
scale image contains noises such as white noise, salt and pepper noise etc. White noise is one of the most
common problems in image processing. Gaussian Filter is used to remove the white noise.

3.1.2 IMAGE ENHANCEMENT
Image enhancement is a way to improve the quality of image, so that the resultant image is better than the
original one, the process of improving the quality of a digitally stored image. The aim of image enhancement
is to improve the visual appearance of an image, or to provide a “better transform representation for future
automated image processing. In the image enhancement stage Gabor filter enhancement technique [4] was
used. The Gabor function has been recognized as a very useful tool in computer vision and image processing,
especially for texture analysis, due to its optimal localization properties in both spatial and frequency domain.
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Fig1: Block Diagram of the Proposed Approach

4. PROCESSING
4.1 IMAGE SEGMENTATION
In computer vision, segmentation refers to the process of partitioning a digital image into multiple segments
(sets of pixels, also known as super pixels).Image segmentation is typically used to locate objects and
boundaries (lines, curves, etc.) in images [5]. More precisely, image segmentation is the process of assigning a
label to every pixel in an image such that pixels with the same label share certain visual characteristics. The
result of image segmentation is a set of segments that collectively cover the entire image, or a set of contours
extracted from the image. Each of the pixels in a region is similar with respect to some characteristic or
computed property, such as color, intensity, texture. All image processing operations generally aim at a better
recognition of objects of interest, i.e., at finding suitable local features that can be distinguished from other
objects and from the background. The next step is to check each individual pixel to see whether it belongs to
an object of interest or not. This operation is called segmentation and produces a binary image. A pixel has the
value one if it belongs to the object otherwise it is zero. After segmentation, it is known that which pixel
belongs to which object.

5. POST PROCESSING
5.1 MARKER-CONTROLLED WATERSHED SEGMENTATION
In Marker-based watershed segmentation markers are used. A marker is a connected component belonging to
an image. The markers include internal markers, associated with objects of interest, and the external markers,
associated with the background. The watershed transform is often applied to this is one of the more difficult
image problem. The marker based watershed segmentation can segment unique boundaries from an image [6].
The strength of watershed segmentation is that it produces a unique solution for a particular image. The over-
segmentation problem is also removed by marker watershed segmentation.
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5.2 THRESHOLDING APPROACH
Thresholding is useful in discriminating foreground from the background. By selecting an adequate threshold
value T, the gray level image can be converted to binary image. The binary image should contain all of the
essential information about the position and shape of the objects of interest (foreground). The advantage of
obtaining first a binary image is that it reduces the complexity of the data and simplifies the process of
recognition and classification. The most common way to convert a gray-level image to a binary image is to
select a single threshold value (T).Then all the gray level values below this T will be classified as black (0),
and those above T will be white (1). Otsu’s method using (gray thresh) function Computes global image
threshold [7]. Otsu’s method is based on threshold selection by statistical criteria. Otsu suggested minimizing
the weighted sum of within-class variances of the object and background pixels to establish an optimum
threshold. Recall that minimization of within-class variances is equivalent to maximization of between-class
variance. This method gives satisfactory results for bimodal histogram images.

Algorithm:  1. Compute histogram and probabilities of each intensity level.

2. Set up initial wi(0) and µ i(0)

3. Set through all possible thresholds t = 1,2,3………maximum intensity
a) Update wi and µ i

b) Compute  t
b 2

4. Desired threshold corresponds to the maximum  t
b 2

6.FEATURES EXTRACTION
The Image features Extraction stage is very important in image processing techniques which uses algorithms
and techniques to detect and isolate various desired portions or shapes (features) of an image. After the
segmentation is performed on lung region, the features can be obtained from it and the diagnosis rule can be
designed to exactly detect the cancer nodules in the lungs. This diagnosis rules can eliminate the false
detection of cancer nodules resulted in segmentation and provides better diagnosis. In the literature we found
among the features used in the diagnostic indicators[8]. Two approaches are used to predict the probability of
lung cancer presence, first approach is Binarization and the second is Masking.

6.1 BINARIZATION APPROACH
Binarization approach depends on the fact that the number of black pixels are much greater than white pixels
in normal lung images, so that the counting starts the black pixels for normal and abnormal images to get an
average that can be used later as a threshold, if the number of the black pixels of a new image is greater that
the threshold, then it indicates that the image is normal, otherwise, if the number of the black pixels is less
than the threshold, it indicates that the image in abnormal. [9]

6.2 MASKING APPROACH
Masking approach depends on the fact that the masses are appeared as white linked areas inside Regions of
Interest (ROI) lungs, as they increase the percentage of cancer presence increase. The appearance of solid blue
color indicates normal case while appearance of RGB masses indicates the presence of cancer.

7. EXPERIMENTAL RESULTS
We have considered the impure images (patient with lung cancer) of 150 patients from various hospitals. The
difference of the OTSU threshold for pure and impure images is very large for all the patients and we have
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given the comparative measures to the doctors in hospitals. They said that for maximum number of lung
cancer patients this thresholding approach is approximately correct.

Fig 2: Original Pure and Impure Images

Fig 3: Original Gray and Impure Gray Images

Fig 4: Watershed transformation of Pure and Impure Images
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Fig 5: Distance transform image of Pure and Impure Images

Fig 6: OTSU Threshold Image of Pure and Impure Images

From the above screenshot we can observe that the difference between the values of Pure and Impure images
is very high which are generated by implementing OTSU Threshold algorithm. By observing the difference
between them we can observe that the impure image is a cancer affected image and the patient is cancer
effected. We have tested for more number of cancer affected patient CT scan images and the difference
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between them is very large and doctors said that this kind of technique will be implemented if accurate results
were made as the regular approaches do.

8. CONCLUSION
The present techniques include study of CT scan images. The expert physicians diagnose the disease and
identify the stage of cancer by experience. The treatment includes surgery, chemotherapy, radiation therapy
and targeted therapy. These treatments are lengthy, costly and painful. CT scan images are acquired from
various hospitals. These images include less noise as compared to X-ray and MRI images. The CT captured
images are processed by the region of interest i.e., tumor is identified accurately from the original image.
Gabor filter and watershed segmentation gives best results for pre-processing stage. Instead of taking the X-
ray image of lungs and detecting the cancer cells manually this approach is very much useful in identifying
them with this thresholding value of cancer affected images.

REFERENCES
[1] Sharma D., & Jindal, G. (2011), Identifying lung cancer using image processing techniques. In International

Conference on Computational Techniques and Artificial Intelligence. (ICCTAI’2011) (Vol. 17, pp. 872-880).
[2] Tariq, A., Akram, M. U., & Javed, M. Y. (2013, April). Lung nodule detection in CT images using neuro fuzzy

classifier. In Computational Intelligence in Medical Imaging (CIMI), 2013 IEEE Fourth International Workshop on
(pp. 49-53). IEEE.

[3] Gajdhane, M. V. A., & Deshpande, L. M. Detection of Lung Cancer Stages on CT scan Images by Using Various
Image Processing Techniques.

[4] R. Sivaranjani, Gabor Filter Based Fingerprint Enhancement Techniques: A Comparitive Study, International
Journal of Advance Research in Computer Science and management Studies, Volume 3, Issue 4, pg. 390-399

[5] Venkateshwarlu, K., and Anju Guide Bala. Image enhancement using fuzzy inference system. Diss. 2010.
[6] Ahmad EL ALLAOUI and M’barek NASRI, Medical Image Segmentation By Markercontrolled Watershed And

Mathematical Morphology, The International Journal of Multimedia & Its Applications (IJMA) Vol.4, No.3, June
2012.

[7] Miss Hetal J. Vala, Prof. Astha Baxi, A review on Otsu Image Segmentation Algorithm, International Journal of
Advanced Research in Computer Engineering & Technology (IJARCET) Volume 2, Issue 2, February 2013

[8] Al-tarawneh, Mokhled S. "Lung cancer detection using image processing techniques." Leonardo Electronic Journal
of Practices and Technologies 20 (2012): 147-58.

[9] Gonzalez, Rafael C., and R. E. Woods. "Image restoration and reconstruction." Digital image processing’(Prentice
Hall, Upper Saddle River, NJ, 2007, (2008): 352-357.


