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1 Introduction 
Tuberculosis (TB) remains one of the leading health concerns of the world especially in the low-resource 

regions where radiologists who can help one with diagnosis are scarce. Although chest X-ray imaging is 

prevailing examinations used in the screening of TB, it relies strongly on interpretation of experts and may 

prejudice performance and delay in areas that are under-privileged. Luckily, due to the advent of artificial 

intelligence, methods of deep learning, and Convolutional Neural Networks (CNNs) have a very high potential 

of automating the process of analyzing medical images. The purpose of this project is to carry out the 

comparison of the performance of the three most popular and popular pre-trained CNN architectures ResNet18, 

DenseNet121, and EfficientNet-B0 to see which model is more suitable in the problem of detecting TB based on 

a chest X-ray. In this config file we will discuss in details of the executing of the codes and the analysis of the 

research that has been done 

2 Section A: System Configurations 
Environment: Google Colab 
Installed Packages: 

• torch, torchvision 

• scikit-learn 

• matplotlib, seaborn 

• tqdm 

• PIL 

• ultralytics (YOLOv8) 

3 Section B: Code Explanation 
Step 1: Kaggle API & Dataset Download 

• Upload kaggle.json to authenticate Kaggle API. 

• Create .kaggle directory, move kaggle.json there, and set permissions. 

• Download TBX-11 dataset from Kaggle. 

Step 2: Dataset Preparation 

• Folders have been moved to the root TBX11K, NAID path. 

• train_transform and val_test_transform (resize, normalization) are defined 

• Dataset has been loaded with ImageFolder and split into train, validation, and test sets 

using StratifiedShuffleSplit. 

• A custom Dataset is implemented class to apply transforms only to the chosen split. 

Step 3: Handling Class Imbalance 

• Compute class_weights for loss balancing. 

• Use WeightedRandomSampler to oversample minority classes in the training set. 

Step 4: Model Building 

• Functions to build: 

❖ ResNet50 

❖ DenseNet121 
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❖ EfficientNetB0 

❖ YOLO Models 

• Replace final classification layer to match 3 output classes: Healthy, Sick, TB. 

Step 5: Training Function 

• Use Adam optimizer, learning rate = 1e-4, CrossEntropyLoss with class weights. 

• Track train/validation losses and validation ROC-AUC. 

• Implement early stopping based on validation loss. 

Step 6: Evaluation Function 

• Generate classification report and confusion matrix. 

• Calculate ROC-AUC and plot ROC curves (One-vs-Rest). 

Step 7: Training & Testing 

• Train and evaluate each model (ResNet50, DenseNet121, EfficientNetB0). 

• Plot training metrics (loss & ROC-AUC curves). 

Step 8: YOLOv8 Dataset Organization 

• Organize images into YOLOv8-compatible train/, val/, test/ directories, each containing 

class subfolders. 

• Confirm number of images in each split. 

4 Section C: File Locations 
• Google Colab Notebook:  

https://drive.google.com/drive/folders/1tebY5E_azKbUPbXQLrEsFYvVspsWIYU9?usp=dri

ve_link 

• Dataset Source: Kaggle dataset usmanshams/tbx-11 

TB_Chest_Radiography_Database:                          

https://drive.google.com/drive/folders/1yZ81dV121f243zZGZkDhrdHOyUBi_-

sT?usp=drive_link 

 

5 Section D: How to execute code 
Step-1: Authenticate Kaggle 

• Upload your kaggle.json file to Colab. 

• Run setup cell to create .kaggle directory and set permissions. 

Step-2: Download & Extract Dataset 

• Use Kaggle API to download TBX-11 dataset. 

• Unzip and move folders to correct locations. 

Step-3: Run Data Preparation 

• Apply transformations and create train/val/test splits. 

• Check class distribution. 

Step-4: Train Models 

• Run training cells for each model. 

• Observe loss and ROC-AUC plots. 

Step-5: Evaluate Models 

• Review classification reports, confusion matrices, and ROC curves. 

https://drive.google.com/drive/folders/1tebY5E_azKbUPbXQLrEsFYvVspsWIYU9?usp=drive_link
https://drive.google.com/drive/folders/1tebY5E_azKbUPbXQLrEsFYvVspsWIYU9?usp=drive_link
https://www.kaggle.com/datasets/usmanshams/tbx-11
https://drive.google.com/drive/folders/1yZ81dV121f243zZGZkDhrdHOyUBi_-sT?usp=drive_link
https://drive.google.com/drive/folders/1yZ81dV121f243zZGZkDhrdHOyUBi_-sT?usp=drive_link


3 
 

 

Step-6: Organize YOLOv8 Dataset 

• Execute dataset organization cell. 

• Verify YOLOv8 format and class folders. 

Step-7: Run YOLOv8  

• Load YOLO model from ultralytics. 

• Train using model.train() on organized dataset. 
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