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1 System Configuration

The project is done on a 64-bit Windows 11 operating system with 16GB RAM with
AMD Ryzen 7 5800H processor has a base clock speed of 3.20 GHz.

Figure 1: System Configuration

2 Software Requirement

For the project we have used the following software :

1. Python 3.11.4

2. conda 23.7.2

3. Visual Studio Code

Version: 1.92.0 (user setup)
Commit: b1c0a14de1414fcdaa400695b4db1c0799bc3124
Date: 2024-07-31T23:26:45.634Z
Electron: 30.1.2
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ElectronBuildId: 9870757
Chromium: 124.0.6367.243
V8: 12.4.254.20-electron.0
OS: WindowsNTx6410.0.22631

3 Python Libraries

1. Tensorflow

2. Keras

3. Matplotlib

4. Shap

5. Lime

6. DecisionTreeClassifier

7. PIL

8. numpy

9. cv2

10. scipy

11. skimage

4 Datasets

Selected two datasets from Kaggle for chest cancer and COVID-19 detection both created
by Mohamed Hany and Paul Mooney respectively.

Chest Cancer Dataset Link: https://www.kaggle.com/datasets/mohamedhanyyy/chest-
ctscan-images/data
Covid Dataset link: https://www.kaggle.com/datasets/paultimothymooney/chest-xray-
pneumonia
Both of these datasets contain images of CT scans and an X-ray of the chest to find the
disease.

Figure 2: CT scan image of the chest to detect cancer
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Figure 3: X-ray image of the chest to detect covid

5 Data Preprocessing

5.1 Combining Dataset

Used two datasets and checked both datasets in the code. Created models for both cancer
and COVID-19.

Figure 4: Processing step 1

5.2 Cleaning and organizing image data

Figure 5: Processing step 2

3



5.3 Preprocessing images for model input

Preprocessing the image here in this code to check the quality of the uploaded image.

Figure 6: Processing step 3

6 Data Analysis

6.1 Examining Dataset Distribution

analyzes the dataset structure and counts images in each class.

Figure 7: Dataset Distribution

6.2 Disease Classification Models

This function loads pre-trained models for cancer and COVID-19 detection.

Figure 8: Classification Models
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6.3 Image Enhancement Techniques

These functions enhance image sharpness and contrast, apply super-resolution, and de-
noise images.

Figure 9: Enhancement Techniques

7 Explainable AI Techniques

These functions implement Grad-CAM, SHAP, and LIME for model interpretability.

Figure 10: Code for generation SHAP and LIME

Figure 11: SHAP Value

8 Single Image Prediction

This function predicts and analyzes a single image, handling both high and low-quality
images.
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Figure 12: Output of single image prediction

Figure 13: To predict single image

8.1 Handling both high and low-quality images

The project will check the quality of the project as low and high. Here is a sample of
low-quality and high-quality images.

Figure 14: Low-quality image of chest
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Figure 15: High-quality image of chest

8.2 Applying enhancement techniques for low-quality images

Figure 16: Applying enhancement technique to make low to high

9 Multiple Image Prediction

This function predicts and analyzes multiple images, handling both cancer and COVID-19
datasets.

9.1 Implementing function to predict multiple images

Figure 17: Code for multiple images Figure 18: Output of multiple images
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10 Decision Tree Algorithm

Applied decision tree to check the accuracy after checking multiple images.

Figure 19: Decision tree algorithm
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