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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.

meenu

IdeaPad Gaming 3 15ACH6 Rename this PC

@ Device specifications Copy ~
Device name meenu
Processor AMD Ryzen 7 5800H with Radeon Graphics 3.20 GHz
Installed RAM 16.0 GB (13.9 GB usable)
Device ID CDE8B128-7992-4B0A-AF2D-A39F78751A7A
Product ID 00342-42617-76490-AA0EM
System type 64-bit operating system, x64-based processor

Penandtouch  No pen or touch input is available for this display

Related links  Domain or workgroup ~ System protection  Advanced system settings

BB Windows specifications Copy ~
Edition Windows 11 Home Single Language
Version 23H2
Installed on 19-09-2023
OS build 22631.3880
Serial number MP28SBGF
Experience Windows Feature Experience Pack 1000.22700.1020.0

Microsoft Services Agreement
Microsoft Software License Terms

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: blcOal4del414fcdaa400695b4db1c0799bc3124
Date: 2024-07-31T23:26:45.6347

Electron: 30.1.2



ElectronBuildId: 9870757
Chromium: 124.0.6367.243
V8&: 12.4.254.20-electron.(
OS: WindowsyT'26410.0.22631
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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-

Python Libraries

. Tensorflow

. Keras

Matplotlib

Shap

Lime
DecisionTreeClassifier

PIL

. numpy

cv2

scipy

skimage

Datasets

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.

predict image quality(img path):

) determine quality for {img_path}. Error: {e}")

return 'unki

Figure 4: Processing step 1

5.2 Cleaning and organizing image data

is_image file(filename):

image extensions = [’ “.png', “.bmp', '.tif', '.tiff"]

return any(filename.lower().endswith(ext) for ext in image_extensions)

Figure 5: Processing step 2



5.3 Preprocessing images for model input

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

preprocess_image(img path, target size=(224, 224)):

try:
img = image.load_img(img_path, target_size=target size)
img_array = image.img_to_array{img)

img_array = np.expand_dims(img_array, axis=e)
img_array /= 255.0

n image file {img path}. Skip
return

Figure 6: Processing step 3

6 Data Analysis

6.1 Examining Dataset Distribution

analyzes the dataset structure and counts images in each class.

cer”, “covid']:
n', ‘test’, ‘valid']

path = os.path.join(base_dir, dis type, split)

path) if is image file(f)])

s} im

Figure 7: Dataset Distribution

6.2 Disease Classification Models

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

load models():
cancer_model = load model('c

covid model = load model(’

return cancer_model, covid model

Figure 8: Classification Models



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.

if original quali
print("Gen g E
visualize grad cam(img_array, m

print("”
explain

print("G i ==
explain | _array, model, classes)
enhanced_quality = pre mage_quality(enhanced img path)

Figure 10: Code for generation SHAP and LIME
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Figure 11: SHAP Value

8 Single Image Prediction

This function predicts and analyzes a single image, handling both high and low-quality
images.



1s 531ms/step

1/ m— QS 162ms/step
Image: 000135 (5).png

Predicted Class: adenocarcinoma
Confidence: 0.91

Original Image Quality: high

File Size: 108.082 KB

Dimensions: 477x318

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



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

-TM-0238-0001. jpeg
covID found.

NORMAL2-TM-0241-0001. jpeg
D found.

-6246-0001-0002. jpeg
1D found.

-6246-0001. jpeg
covID found.

Filg NORY -6249-0001. jpeg
Predicted Class: COVID found.

-6251-0001. jpeg
predicted Cla D found.

Figure 17: Code for multiple images Figure 18: Output of multiple images



10 Decision Tree Algorithm

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

overall Accuracy: ©.8301
precision recall fil-score support

COVID .79 0.99 0.88 1487
NORMAL 0.96 0.57 0.72 891

accuracy

accuracy
accuracy
macro avg
macro avg
weighted avg

Figure 19: Decision tree algorithm
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