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1.                  INTRODUCTION 

Tuberculosis (TB) is becoming hardly manageable 

disease in recent era throughout the world, the rate 

increasingly goes up in the region of Karachi. TB 
caused by bacterium named Mycobacterium 

Tuberculosis (MTB). It mostly effects on lungs but 

sometimes it infects on other organs in human body. It 

can spread from one person to another through air. The 

first TB infection happened about 9,000 years ago 

(Hershkovitz, 2008). According to researches, it’s the 

second biggest killer disease in the world. In 2015, 1.8 

million people were died and 10.4 million of people 

falling ill by tuberculosis (McIntosh, 2017). The ratio is 

going to increases day-to-day. In the list of world 

populations, Karachi is in 3rd position1 (City Mayors 

Statistic March 2018), Last few years, TB expend 
rapidly in the region of Karachi. According to “National 

TB Control Program”, every year TB kills 90000 people 

in Pakistan. In Karachi 2010-2013, more than 14000 TB 

patients were registered (Miandad, et al., 2014). In 

2016, Sindh 4th Quarter Tuberculosis (FTI) survey 

shows 15290 patients infected by all types of TB and 

6798 patients are newly register (Pakistan Bureau of 

Statistics), that’s meant more than 22000 patients 

affected by TB in Sindh. In short, tuberculosis killed 

more “Karachiites” than terrorist. 

 
A single picture translates more information about 

the scene than a human can. Image segmentation (IS), 

                                                             
1http://www.citymayors.com/statistics/largest-cities-population-125.html 

the process in which an image is converted into multiple 

portions. These portions are used to find objects, 

features or related information of a digital image. The 

objective of IS is to analyze coherent objects, pixels, 
color, shapes, corner, edges etc. for the meaningful 

understanding of an image. IS is also used to label each 

pixel and these labeled pixels has some specific 

characteristics. There are some certain techniques of an 

Image Segmentation which are: thresholding, region-

based segmentation, regional growth, edge detection, 

filtering, hybrid segmentation (water shading).Such 

techniques are used in chest x-ray of Karachi’s patients 

for identify TB segmentation using Python Open CV. 

 

The proposed solution tries to minimize time 

computation as-well-as reduce cost and increase 
productive treatment of TB patients using x-ray-based 

image segmentation. By the help of this, TB can easily 

be diagnosed, treatment can easily be started without 

waiting for other report. Chest x-ray image 

segmentation techniques can be applied for find the 

intensity (color, shape, texture based etc. using 

thresholding and edge detection etc.) of TB. In this 

paper, the proposed solution will answer these queries: 

which part of lungs be affected? what category of TB 

patient have? it effects on lungs first time or not? how to 

prevent? how it will take time to overcome this 
problem? how to apply IS techniques? how computer 

vision helps to  find  the  solution in  medical imaging?  
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and many more. The motive is just scan patient chest  

(x-ray), diagnose the symptoms of TB, ensure the 

category of TB, need to know the way of treatment, start 

treating without wasting of time. It’s like a report less 

treatment. 
 

2.                     RELATED WORK 

Segmentation of organs accurately using chest       

x-ray is a well-define problem in the field of medical 

imaging, find coherent objects of an image and extract 

useful knowledge in it which help to move one step 

ahead in medical field. Several papers published related 

to IS and TB (chest x-ray) in past few years. Some latest 

literatures reviewed in this section, crucial key factors 

discussed below: 
 

 (Zaitoun, et.al., 2015) briefly elaborates the 
importance of image segmentation (IS) in image 

processing (IP). IS is not just finding edges (coherent 

object) of an image, but there is a lot of other feature 

which help to identify complete sense of an image. 

Methods for IS splits into two parts block-based 

segmentation and layer-based segmentation. In block-

based segmentation, divide into two main categories 

region based & edge based. Region based methods 

contains Region Growth, Split and Merge, Clustering, 

Thresholding and Normalized cut. Same as, edge-based 

methods contain Roberts, Sobel, Prewitt, Canny. Soft 

computing approaches has famous algorithms like 
Neural Networks, Genetic Algorithm, Fuzzy logic 

(Zaitoun, et. al., 2015) (Dhanachandra, and Chanu. 

2017) highlights some crucial factors of IS, IS is the 

first step of IP. Article explain the importance of 

clustering algorithms in IS. IS contains lots of 

techniques but clustering provides advance features in 

the field of IP. Although, it derived by block-based 

segmentation. The objective of clustering is to classify 

clusters of different objects. To categorize clusters, we 

need algorithms like k-mean, fuzzy c-mean, subtractive, 

expectation and maximization, DBSCAN. Each 
algorithm has different ability to group data (cluster) of 

an object in an image (Dhanachandra, and Chanu. 2017) 

Pixel is a prime factor in medical imaging. Group of 

pixels of different objects can used to observe similar 

data and easily locate the point of interest of an image 

where we can easily analyze.  

 

Frieze, Julia B et.al defines the ratio of childhood 

TB in Cambodia. The childhood TB cases are 

increasing rapidly with 10%-20% of total TB cases. In 

between 2015-2016, diagnoses half a million new cases 
emerge and almost 74000 people died annually because 

of TB. In adults, it can easily diagnose TB for analyzing 

chest x-ray reports but in children, most of the time it 

can't be detect because it’s difficult to diagnose as-well-

as hospital needs latest equipment and technology in 

Cambodian hospitals. Diagnoses of TB in children is 

such a challenging task, it exceeds 87% in last year. The 

proposed solution, Cambodian’s provinces are divided 

into Operational Districts which cover 1,80,000 people. 

These Operational Districts report to National TB 
Program in Cambodia. Overcome of childhood TB 

diagnosis, take an interview of each child parents or 

guardian who suffering from TB since childhood. After 

gathering data, deliver knowledge to hospitals and 

provides training (Frieze, 2017) TB isn’t the problem of 

Pakistan and Cambodia, but it spread all over the world. 

World should take some necessary action to eliminate 

this killer disease as-soon-as possible. (Frieze, 2017) 

suggested the idea related to reduction of tuberculosis 

infection in the globe. The roadmap provided by 

researchers with implementation barriers and challenges. 

The solution based on the clinical and technical 
approach, health-systems, policy and leadership, 

advocacy  approach (Rangaka, 2015) 
 

Color image segmentation of  tuberculosis bacilli in 
ziehl-neelsen-stained tissue image using clustering 

approach. In clustering, moving k-mean algorithm can 

segments group of TB infection manipulate into color-

based. The original image which is based on RGB can 

converted into C-Y transformation, applying k-mean 

algorithm with median filters for removing noise, after 

that regional growing can separate image into multiple 

Separating foreground and background of medical 

image with accuracy plus efficiency. Modification of 

medical imaging, segmentation is performing a vital 

role (Raof, et al., 2017) The idea of automated image 

segmentation     proposed  by  Riza  et. al.  (2017)  The  
 

Fig. 1-Graphical Representation of the Proposed Solution 
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step-by-step method interpret the overall scenario of 

automated image segmentation of TB bacilli. It starts 

with image contrast which enhance image in order to 

clearer and brighter, after contrasted color space can be 

done for detecting infections, change RGB color into 
image label and image clustering pixels image into 

multiple color objects, at last it can be segmented 

exactly (Riza, 2017) Image processing is also effective 

for diagnosing TB bacilli. This research done on 

MATLAB software tool for detecting and counting TB 

bacilli using color-based approach segmentation with 

accuracy (Payasi, and Patidar. 2017) Machine learning 

and knowledge-based system also contributes in the 

medical imaging (MI) field. Melendez, describe the 

computer aided detection using supervised learning& 

deep learning for MIS (Melendez, 2015). 

   
The above literatures reviewed, we come to the 

point that majorly IS working can be done with machine 

learning or clustering algorithm, to group similar data or 

infection. Most of the time it can be done on MATLAB 

or other well-known popular tools (as already mention 

above). So, we are utilizing the efficiency of Python 

interact with Open CV for extracting the highest 

percentage rate of accuracy of TB images with minimal 

amount of time. 

 

3.               PROPOSED METHODOLOGY 
The proposed solution elaborates unique 

identification of TB in short period of time using Open 

CV 3.4, Matplotlib and Num Pycollaborate with Python 

3.6.5. We explain the importance of image segmentation 

in the field of medical,  

 

In this research article, mention above the graphical 

representation of proposed solution can appropriate for 

diagnosing TB intensity with minimal amount of time. 

In first step (pre-processing), applying filtration of an 

image for removing noise and enhancing image quality 

in terms of smoothing, sharpening, and restoring. In 
next step, we perform several activities of block-based 

segmentation, convert image into grayscale histogram 

and applying thresholding to find the impact of TB on 

lungs. After, separation the coherent object on lungs by 

using edge detection. Cluster means group similar 

objects, k-mean algorithm utilizes for finding                

k-neighboring. At the end, an image can be separate into 

two regions, one is infected by TB and other is the 

lungs. 
 

Below the result section shows the overall 
mechanism of segmentation approaches with detail 

description and graphical view. 
 

4.                        TOOL AND PACKAGES 

In this context, considering crucial parts of the 
research is to pick suitable tool, packages and 

programming language. These things play a vital role in 

our research for analyzing image data and retrieve 

meaningful information. Next two sections define the 

importance of tools for managing and maintaining 

tuberculosis patients’ data and transform it into useful 
manner. 

 

4.1. Python 

Python is one of the powerful tool for making 

program, projects and portfolio. Program in terms of 

creating different projects for performing specific task 

and it can reduce load of the machine. Python is a 

programming paradigm which supports lots of 

programming abilities like object-oriented, structural, 

high-level, functional, interpretation and dynamic 

scripting skills2.There are two main versions named: 

latest version (it starts with 3.0 or so on) and popular 
version (2.7 or so on). In this research, we follow the 

latest version which is python 3.6.5, it gives complete 

programming facilities including built-in functions like: 

list-comprehension, slicing, dictionary, corpus, lambda, 

set, sort, min/max, reverse, user define function (UDF) 

etc. which reduce the programming complexity; by this 

act it increases efficiency. Python provides functions 

which decreases line of codes and increases accuracy. In 

python, lots of external open source libraries available 

on internet some most important: nltk (nltk corpus, 

tokenization, stemming), Pycrypto, OpenCV, 
Matplotlib,  NumPy and many more. There is no need to 

learn each and everything, each library is expressive in 

nature meant that all similar with each other. Just extract 

it and used it as per need. Providing functionality and 

simplicity of context, user can easily understand as use 

it without any difficulty. In this nature, we utilize this 

powerful language in our research with interact other 

library for segmentation.  

 

4.2. OpenCV 

In this article, our mainly focus on Open CV just 

because of image segmentation. Open CV is an open 
source library which is used in computer vision field 

conjointly with python to make a useful program for 

specific task. More than 2500 optimization algorithms 

including comprehensive of both state of the art and 

classic computer vision as-well-as machine learning 

algorithm. Utilization of all these algorithms we get line 

detection, edge detection, corner, moving objects, 

motion sequence, feature detection and recognition, 

segmentation, image stitching, field of view 

(panorama), human motion detection, human gesture 

and posture detection of suspicious person, face 
detection, finger print detection and many more. 

Number of downloads exceeded more than14 million 

till now. Is has an ability to collaborate with C++,java, 

                                                             
2https://www.python.org/doc/essays/blurb/ 
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python, MATLAB and it provides interface for all 

operating systems like Mac OS, Linux, Window, 

Android. There is an extensive use of OpenCV through 

all over the Globe, many big companies utilizing 

OpenCV for completing so many CV (Computer vision) 
tasks. OpenCV is written in C++, it’s easy to use and 

provides lots of functionalities for design and 

implementation of CV products.  

 

5.                            DATASET 

Karachi X-Ray3 shared with us the crucial data of 

Karachiites’ TB patients. The data is based on images 

form (Chest x-ray) which were collecting at the 

beginning quarter of year 2018 (Fig. 2). In this article, 

there are thirty-four different images of different 

patients including men, women & children, these people 

live in Karachi, new patients are also recorded in the 
year 2018, many lives survive against world’s 

challenging problem for many years. But it never be 

decreases since recent year, although it spread one to 

another person rapidly. In fact, the contagion is also in 

new born baby as well. Apply image segmentation on it 

and overcome with a different solution in computer 

vision field.  
 

6.                 RESULT AND DISCUSSION 
In result section, we are describing the overall 

mechanism using in this research, detection of 

tuberculosis in lungs x-ray images. There are important 

steps which analyze image, extract information, retrieve 

& store. Block-based image segmentation approaches 

segments coherent image in various manner like 

thresholding, edge detection, filtration (low pass & high 
pass), regional growth, and clustering. The steps are 

mention below with some description & graphical 

representation. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2- TB Original Images 

Filtration 

The first step is preprocessing, removing noise, 

filtering is the process which enhance the image 

                                                             
3 The number one health diagnostic center (link: 
http://karachixrays.com) 

features. There are two main types of filtering, low-pass 

and high-pass filter.  In this research, kernel convolution 

3x3 n-d matrix is used to smoothing, edge enhancement 

and sharpening of the images (Fig. 5). 
 

 
Fig. 3- Types of Different Thresholding Applied 

 

Thresholding 

It converts grayscale image into binary color (0&1) 
and find intensity of black & white portion of the image, 

lungs can be detecting as black color and white shows 

how much TB affected on lungs (Fig. 4). There are 

several thresholding approaches available, the research 

adopts five different forms of thresholding, which are: 

‘Binary’, ‘Binary Inverted’, ‘Zero’, ‘Zero Inverted’ & 

‘Trunc’ (Fig. 3). In this research, we set thresholding 

value between 127 to 255, for clear understanding of 

binary image intensity (see some graphical 

representation in histogram). 

Fig. 4- hresholding 

Fig. 5- Removing Noise Using 3x3 Kernel n-d matrix 
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Edge Detection 

It’s an image processing technique used to detect 

boundaries of objects in an image. In edge detection, 

various types of algorithms already developed, canny 

edge detection is appropriate for medical imaging. 
Gaussian kernel 5x5 n-d matrix, intensity gradian ‘L1’ 

and ‘L2’ norm, L1 level of intensity sets between 20 to 

40, and L2 between 20-30 ratios (Fig. 6). 

 

 
 
          Fig.6- Canny Edge Detection 

 

Clustering 

In clustering, segmentation can be done on group of 

similar objects (cluster) in an image. Unsupervised, no 

labelling, K-mean clustering algorithm used to assemble 

similar objects. In the research, we set kth value as k=2, 
4, and 6. (Fig. 7). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Fig. 7- Clustering (K-mean with different K points) 

Regional-Based Segmentation 

Separate an image background and foreground into 

different regions. Furthermore, segmentation of an 

image objects, color, shapes, texture, and more features 

are becoming different regions (Fig. 8 and 9). Choosing 
the interested region for segmenting and extracting 

hidden pattern or meaningful knowledge in that image. 

 
Fig. 8- Separating Regions of an Image 

 
Fig. 9- Erosion & Dilation of an Image 

 

7.                      CONCLUSION 

Medical imaging is the hot topic nowadays, 

detecting diseases in a human body is the critical task 

for all researchers. Tuberculosis (TB) is the emerging 

problem in Karachi region, resolving such type of 

situation we need some tools and techniques. Computer 

vision provides different path for recognizing objects in 

an image, and machine learning algorithms helps to 

identify efficiently. Image segmentation approaches, 

recognized image in to different segments such as color, 
texture, shapes, size, edge, objects, and regions. 

Categories segmentation into threemain parts, but 

block-based segmentation is suitable for detecting TB in 

x-ray. In block-based, segmentation can be by filtering, 

thresholding, edge detection, clustering and regional 

growth. In this research, we applied all those techniques 

and elaborate the importance of each. OpenCV, NumPy 

and Matplotlib tries to summaries code of thresholding, 

canny edge detection, clustering, and regional growth in 
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python 3.6.5, given image as an input and display image 

as an output but get hidden patterns or meaningful 

information. The result section clearly shows, block-

based image segmentation is one of the best solutions 

for medical imaging, it separates accurately background 
and foreground of an image (chest x-ray), which help to 

detect the intensity of TB on lungs with minimal 

amount of time. Our main objective, to ensure better 

understanding of IS approaches in medical field which 

help to diagnose diseases, take a suitable action in terms 

of treatment and reduce the rate of patients recodes in 

health sector department. 

 

8.                       FUTURE WORK 

Tuberculosis is widely expanding not only in 

Karachi, but overall in Pakistan. Millions of people 

affected and new cases emerging in regular bases. For 
successfully done image segmentation approaches in the 

region of Karachi. Now, our next target to apply same 

scenario in whole TB patients of Pakistan. 
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