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Abstract 

This paper focuses on the utilization of chest X-ray (CXR) images for the classification and prediction of tuberculosis (TB). 

With TB is being a global health concern, early and accurate diagnosis is paramount. In this research, a dataset is containing CXR 

images of both TB-positive and TB-negative cases is analyzed. If the TB is positive then we are detecting the types of the TB. 

Deep learning techniques, including Convolutional Neural Networks (CNNs), and a traditional machine learning algorithms are 

employed for image classification. The dataset is split for training and testing, emphasizing the attainment of high accuracy, 

sensitivity, and specificity. Convolutional Neural Networks for automated TB classification from diverse chest X-ray images, 

addressing limitations of traditional methods. A robust dataset is created, and a state-of-the-art CNN is designed and optimized for 

improved performance. Interpretability studies enhance transparency in decision-making. 
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I. INTRODUCTION 

Fig.1: Typical chest X-ray images for TB 

classification and detection. 

Tuberculosis (TB) remains a formidable public 

health challenge, with its prevalence and impact echoing 

across the globe. Despite substantial progress in healthcare, 

the timely and accurate diagnosis of TB remains a critical 

bottleneck in controlling its spread and mitigating its effects. 

Traditional diagnostic methods, while valuable, often entail 

delays and are subject to variability. In this context, the 

integration of cutting- edge technologies emerges as a 

promising avenue to revolutionize TB diagnosis. This research 

embarks on the exploration of artificial intelligence  

(AI), particularly convolutional neural networks (CNNs), to 

address the intricacies of the TB detection through chest X-ray 

analysis. The foundational premise lies in leveraging the power of 

deep learning to discern subtle patterns and anomalies indicative 

of TB pathology. Before delving into the specifics of our 

approach, it is imperative to understand the fundamental concepts 

that underpin both TB diagnosis and the application of CNNs in 

medical image analysis. TB, manifests in various forms, 

complicating its identification through conventional means. 

However, the interpretability of these images demands a nuanced 

understanding of the diverse manifestations of TB. Convolutional 

neural networks are a class of deep learning models designed for 

image analysis tasks. CNNs excel at learning hierarchical 

representations of visual data, making them particularly well-

suited for medical image analysis. The convolutional layers 

enable the automatic extraction of features, allowing the model to 

discern intricate patterns that may escape the human eye. Transfer 

learning, a technique where a pre-trained model is adapted to a 

new task, further amplifies the efficiency of CNNs, requiring less 

data for training and facilitating convergence. A major threat to 

world health, tuberculosis still affects millions of people. 

Effective TB management is dependent on early and precise 

diagnosis, both for public health and individual cases. TB 

diagnosis is complex, often requiring extensive laboratory testing 

and expertise. Early detection is crucial for treatment success and 
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reducing transmission rates, making innovative solutions 

indispensable. Implementing this TB prediction and detection 

system promises to significantly reduce transmission rates, 

optimizetreatment strategies, and improve patient outcomes 

on a global scale. Aligned with international efforts to combat 

TB, the project aims to offer adaptable, technology-driven 

solutions to diverse healthcare settings worldwide. 

II. LITERATURE REVIEW

A machine learning model for tuberculosis prediction was 

developed using the technique described in the research. It 

employed the HOG method for feature extraction and the K-

NN algorithm method for classification to diagnose TB. This 

model makes use of a dataset that shows the various symptoms 

in comparison between boys and females. It also draws a 

contrast between these two realities. For the purpose of 

identifying tuberculosis (TB) in chest X-ray (CXR) pictures, a 

novel deep learning model named CBAMWDnet is suggested. 

The Convolutional Block Attention Module (CBAM) and 

Wide Dense Net (Widget) architectures, which were created to 

efficiently capture spatial and contextual information in the 

images, serve as the foundation for the model. A sizable 

dataset of chest X-ray pictures is used to assess the 

effectiveness of the suggested model. Despite their similar 

radiographic appearances, it is imperative to swiftly 

differentiate between pulmonary tuberculosis (TB) and non-

tuberculous mycobacterial lung disease (NTM- LD), as they 

have distinct infectious agents and treatment modalities. The 

objective was to assess if AI could differentiate, using chest 

X-rays (CXRs), between patients with tuberculosis (TB) or

non-tubercular lung disease (NTM-LD) and those who may be

suspicions of mycobacterial lung disease. The suggested

approach aims to create an effective system for detecting

tuberculosis by means of random fluctuations in an artificial

neural network (ANN) model based on stochastic learning with

chest X-ray pictures. Through the application of stochastic

weights or stochastic transfer functions, random functions can

be introduced into the network using this technique.

Tuberculosis (TB) is one of the most lethal infectious diseases

in the world. It presents a hybrid quantum convolutional neural

network inspired by the architecture proposed by Henderson et

al. as a quantum convolutional neural network for detecting

tuberculosis from images of chest radiographs. In the

suggested approach, the region of interest was extracted from

multimodal CXRs using advanced segmentation networks. The

DL models are then supplied with segmented images. This

systematic review analyzes 55 studies using machine learning

and deep learning for TB detection on chest X-rays. It

evaluates their performance metrics, including sensitivity,

specificity, and accuracy, and identifies research gaps and

future directions. It provides a detailed action plan that makes

use of a convolutional neural network (CNN) to manage less-

category, unbalanced X-ray depictions (data sets). Our strategy

significantly improves the accuracy and efficiency of

stratifying numerous TB demonstrations. Through this

endeavor, an expert system that can be used to benefit the

entire community will be built. Specifically, it suggests a feasible 

method for TB diagnosis from CXR images by utilizing state-of-

the-art deep learning techniques, such as Vision Transformer and 

EfficientNet. 

III. SYSTEM OVERVIEW

In order to address the short comings of the current 

system, while these traditional methods have played a crucial 

role in TB diagnosis, the advent of specially designed 

convolutional neural networks (CNNs), which have impacted 

various fields, opens up new avenues to address these 

limitations. The integration of AI technologies aims to enhance 

the speed, accuracy, and objectivity of TB diagnosis through 

automated image analysis. We are also detecting different types 

of tuberculosis. This will be accomplished by integrating 

cutting-edge image processing, disease identification 

classification, and severity measurement in plant leaves using 

modified deep learning techniques that increase the robustness 

of the model and allow it to adjust to changing environmental 

conditions. As a result, the model will be trained on a wide 

variety of data, improving its accuracy and dependability. In 

conclusion, the suggested system would make use of cutting-

edge deep learning methods, a wide range of datasets, and a 

severity measuring component to deliver precise and 

dependable TB diagnosis, classification, and detection of types. 

Fig.2: System design for tuberculosis classification 

A convolutional neural network processes normal and 

tuberculosis chest X-ray images through a sequential model 

using Conv2D, Dense, and Flatten methods. A machine 

learning model extracts features from normal and TB images 
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and selects relevant features using SA. Then it concatenates 

them serially and proceeds to the classifier training or 

validation, ultimately classifying images into normal and 

TB. 

IV. METHODOLOGY

      Gather a diverse dataset of chest X-ray images, 

including both TB-positive and TB-negative cases. Ensure 

the dataset covers various demographics, TB 

manifestations, and imaging conditions. Perform image 

preprocessing to enhance quality, reduce noise, and 

standardize the format. Normalize pixel values and resize 

images to a consistent resolution for uniform input to the 

models. Examine several deep learning architectures, such 

as conventional machine learning techniques and 

convolutional neural networks (CNNs). Select models 

based on their performance metrics and suitability for TB 

classification and predictive modeling. Employ pre- trained 

models for feature extraction from chest X-ray images. 

Extract relevant features from the images to capture 

distinctive patterns indicative of TB. Fine-tune 

hyperparameters based on validation set performance, 

optimizing model robustness, and generalization. If TB is 

positively diagnosed, it will entail determining the specific 

type of tuberculosis through further examination and 

classification. Develop a user-friendly web-based platform 

for TB diagnosis, ensuring global accessibility. Integrate 

the trained models into the platform for real-time 

classification and prediction. 

Fig.3: Work flow of methods in tuberculosis 

classification 

V. RESULT ANALYSIS

In our study, a CNN model achieved an accuracy of 

93.47% for classifying tuberculosis and detecting types of 

tuberculosis in chest X-ray images. Performance metrics such 

as accuracy will be demonstrated to exceed benchmarks in 

comparison with existing research if applicable, and future 

work will explore additional modalities, paving the way for 

personalized tuberculosis classification built upon accurate image 

classification. 

Fig.4:Output of model evaluation 

VI. CONCLUSION

Convolutional neural networks (CNNs) are used in this 

study to automate the classification of tuberculosis (TB) from 

chest X-ray pictures. achieving high accuracy and efficiency 

through meticulous dataset curation and preprocessing. CNN's 

diagnostic capabilities are validated by performance metrics, 

emphasizing interpretability and ethical considerations. The 

proposed system architecture provides a structured framework 

for future research and implementation in healthcare, 

contributing to the advancement of TB diagnostics for accurate 

and timely global health efforts. 

ACKNOWLEDGMENT 

We would like to sincerely thank Ms. Suchitra H L, 

Assistant Professor, our guide, for all of her assistance, advice, 

and support during the dissertation report. Without her 

invaluable time, perseverance, and determination, none of this 

work would have been possible. We are grateful to her for 

adding value and enjoyment to our visit. It was an honor and a 

fantastic learning experience to be her students



        International Journal of Trendy Research in Engineering and Technology 
   Volume 8 Proceedings of NCCDS-24 

   ISSN No. 2582-0958 
______________________________________________________________________________________________ 

4 

     www.trendytechjournals.com  

1. S Urooj, S. Suchitra,L. Krishnasamy, N. Sharma and

N. Pathak, "Stochastic Learning Based Artificial

Neural Network Model for an Automatic Tuberculosis

Detection System Using Chest X-Ray Images," in

IEEE Access, vol. 10, pp. 103632-103643, 2022.

2. R. Mehrrotraa et al., "Ensembling of Efficient Deep

Convolutional Networks and Machine Learning

Algorithms for Resource Effective Detection of

Tuberculosis Using Thoracic (Chest) Radiography,"

in IEEE Access, vol. 10, pp. 85442-85458, 2022.

3. V. T. Q. Huy and C. -M. Lin, "An Improved Densenet

Deep Neural Network Model for Tuberculosis

Detection Using Chest X-Ray Images," in IEEE

Access, vol. 11, pp. 4283942849, 2023.

4. Km. Vandana and Dr. M.K. Jayanthi Kannan, "A

Method to Apply Convolution Neural Network Model

to Detect and Classify Tuberculosis (TB)

Manifestation in X-Ray Portrayals," in IRJET Access,

vol. 08,2021.

5. Sayantika Debnath and Debotosh Bhattacharjee,

“Hybrid Quantum Convolutional Neural Network for

Tuberculosis Prediction Using Chest X-Ray Images,

"in IRJET Access, vol. 09,2022.

6. Viswanatha V and Ramachandra A.C and Ankita R

Togaleri and Nisarga S Gowda, "Tuberculosis

Prediction using KNN Algorithm,” in Research

GateAccess, vol.13,

7. Liu, CJ., Tsai, C.C., Kuo, LC.et al. "A deep learning

model using chest X-ray for identifying TB and

NTM-LD patients: a cross-sectional study," in

Insights Imaging 14, 67(2023).

8. Hansun S and Argha A and Liaw S and Celler B and

Marks G, "Machine and Deep Learning for

Tuberculosis Detection on Chest X-Rays: Systematic

Literature Review, ”in Journal Access, J Med

Internet Res 2023;25:e43154, DOI: 10.2196/43154.

9. Linh T. Duong and Nhi H. Le and Toan B. Tranand

Vuong M. Ngo, "Detection of tuberculosis from

chest X-ray images: Boosting the performance with

vision transformer and transfer learning," in Journal

Access, vol.184,2021.

10. https://www.kaggle.com/datasets/tawsifurrahman/tu

berculosis-tb-chest-xray-dataset

11. https://ieeexplore.ieee.org/search/searchresult.jsp?ne

wsearch=true&queryText=tuberculosis%

20detection%20using%20chest%20xray%20images.

12. https://www.researchgate.net/search/publication?q=t

uberculosis+detection+using+chest+xray+images.

REFERENCES 



5 

     www.trendytechjournals.com  

Guide:  

Ms. Suchitra H L working as an Assistant Professor of CSE PESITM 

Shivamogga. She has 7 years of experience in Teaching . She has 

Completed M.Tech in Computer Science from VTU Belagavi and B 

E in Information Science and Engineering. Her area of interest 

includes Data Science, AI Machine Learning and Image Processing. 

Email: suchitrahl@pestrust.edu.in  

Phone No: 8073631208 

TEAM MEMBERS 

Ms. Shalini A 

4PM20CS091 

CSE 8th B 

PESITM, Shivamogga 

Email: shaliniathara@gmail.com 

Phone No: 6361938061 

Ms. Sushma G 

4PM21CS410 

CSE 8th B 

PESITM, Shivamogga 

Email: sushmasuneesh19@gmail.com 

Phone No: 7483260336 

Ms. Thanushree I k 

4PM21CS411 

CSE 8th B 

PESITM, Shivamogga 

Email: thanushreeik@gmail.com 

Phone No: 7899763534 

Ms. Vidhya Shree M N 

4PM21CS412 

CSE 8th B 

PESITM, Shivamogga 

Email: vidyamn2002@gmail.com 

Phone No: 7022017685 

 PROFILE DETAILS 

        International Journal of Trendy Research in Engineering and Technology 
   Volume 8 Proceedings of NCCDS-24 

   ISSN No. 2582-0958 
______________________________________________________________________________________________ 

mailto:suchitrahl@pestrust.edu.in
mailto:shaliniathara@gmail.com
mailto:sushmasuneesh19@gmail.com
mailto:thanushreeik@gmail.com
mailto:vidyamn2002@gmail.com



