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1 Introduction

This paper introduces a deep learning framework for PSc to enhance prostate cancer
diagnosis in MRI. Common practices such as PSA testing and TRUS(Transrectal
Ultrasound) biopsies are frequently less specific and more variable, which is a potential
risk of initiating an unnecessary invasive procedure. In this paper, to overcome these
shortcomings, three CNN-based models (i.e., ResNet50 and DenseNet121) and the
proposed Stacking Hybrid Model are utilised to automatically identify and categorise
prostate cancer. The models use a publicly available prostate MRI dataset and apply
preprocessing, augmentation, and optimisation strategies to improve accuracy. This
technique constitutes a dependable, quick and non-invasive means for clinical decision
support and for decreasing unwarranted biopsies. Also, utilising such a system will help
staff slot to find the disease.

2 Dataset

. TGProstrata Transverse Plane Prostrate Dataset.Kaggle

. Size: 1,528 prostate MRI images

. Number of patients: 64

. Foloder:Validation(myValdationF) and Train(myTrainF)with subheading

each significant not significant
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Dataset Location:

M myTrainF 28/11/2025 01:06 File folder

M myValidationF 28/11/2025 01:06 File folder

M notsignificant 28/11/2025 01:00 File folder

B B significant 28/11/2025 01:00 File folder

3 Tools Hardware/software

3.1 Hardware

«  Windows laptop or desktop: Latitude 7400 2-in-1 Dell Inc.

3.2 Software

. VS Code (Integrated Development Environment) Version: 1.106.3
. Architecture: x64 (64-bit version)

. Python 3.11.9

. Microsoft Windows Version 10.0.26100.7171]




Install VS Code

J Visual Studio Code Docs Updates Blog APl Extensions MCP FAQ

SEDALES ON THIS PAGE

October 2025
Update 1.106.1: T

Update 1.106.2: T

) Visual Studio Code - October Update [1.106]

Agent HQ Security & Trust Great coding experience

Install python

& https://www.python.org/downloads/release/python-3119/

macOS Windows Source release
Download macOS 64-bit universal2 installer Download Python install manager Download XZ compressed source tarball

Version Operating System Description MD5 Sum File Size Sigstore GPG
Source release bfd4d3bfeac4216ce35d7a503bf02d5¢ 25.3MB s IG
Source release 22ea467e7d915477152e99d5da856ddc 19.2MB s SIG
mac0S for macOS 10.9 and later fa29fa56feb6bS5c4f52456a8b8ba347b 42.8MB SIC

Windows installer (64-bit Windows Recommended e8dcd502e34932eebcaflbe056d5cbed 25.0MB sig SIG

V Windows 2aldlac2d8a0aa847515f9dd121ccbb7? 23.8MB S

w Windows Experimental 328d93f71cb078965e4cfa2eb2663fal 243 MB S SIG
Windows 6d92a08531d48fcc261bab67e2df17c4 10.7MB sig IG

W Windows 31e7648158376e92a4463aa622a78el 9.6 MB sigstore SIG

W Windows 8611b6aa35483ablc61d45e0d9f2de0d 10.0 MB s! G

4 Download and Installation

4.1 Install Required Python Libraries

The following library versions must be installed before running the project:



pip install numpy version
2.3.4 pandas version 2.2.3.
pip install tensorflow version
2.20.0.

pip install scikit-learn version
1.6.1.

pip install matplotlib version
3.10.7seaborn version 0.13.2.
pip install pillow version
12.0.0.

icrosoft Windows [Version 10.0.26100.7171]
c) Microsoft Corporation. All rights reserved.

:\Users\ahmed>pip install numpy pandas tensorflow scikit-learn matplotlib seaborn pillow

Requirement already satisfied: numpy in c:\users\ahmed\appdata\local\packages\pythonsoftware
cache\local-packages\python311l\site-packages (2.3.4)

Requirement already satisfied: pandas in c:\users\ahmed\appdata\local\packages\pythonsoftwarg
hlcache\local-packages\python31ll\site-packages (2.2.3)

5 Model

The following model has been used and trained:

CNN (Convolutional Neural Network): This is a deep-learning model that is designed to
extract spatial features in an image with the help of convolutional layers Building CNN.

ResNet50: This is a 50-layer deep CNN that uses residual connections and is useful in
reducing vanishing gradients and training very deep networks

DenseNet121: It is a densely connected network consisting of 121 layers, as each layer
is densely connected to all the other layers, resulting in higher reuse of features and fewer
parameters.

Stacking Hybrid: This is an ensemble prediction technique that uses the joint
prediction of multiple models (such as CNNs) to achieve a better general prediction rate
with the ability to utilise the synergistic advantages of the other models

Dataset location

myTrainF = \Use
myValidationF =
EPOCHS = 10

myIMG_size = (224, 224)
Batch = 16

mySubF = [‘'notsignificant’, 'significant']




Training models

print("\nTraining My Model")

history = model.Fit(
myTrainF_ds,
validation_data=myValidationF_ds,
epochs=EPOCHS,
verbose=1,
callbacks=[
keras.callbacks.ModelCheckpoint
"results_h5/cnn_model.h5",
monitor='val_accuracy’,
save_best_only=True
2
keras.callbacks.ReducelLROnPlateau
monitor=‘val_loss’',
factor=0.5,
patience=5,

min_1lr=le-7

Resnet50

Building my ResNet50

print("Building MY ResN
pretrained = ResNet50(weights=

include_top=Fal

e, input_shape=(224, 224, 3))

Denset121

print("\nTraining My Model")
checkpoint_path = "results h5/densenetl12l_model.h5"
history = model.fit(
myTrainF_ds,
validation_data=myValidationF_ds,
epochs=EPOCHS,
verbose=1,

callbacks=[

callbacks.ModelCheckpoint(checkpoint_path, monitor='val_accuracy', save_best_only=T
callbacks.ReducelLROnPlateau(monitor="val_loss', factor=0.5, patience=4, min_lr=l1e-8),

callbacks.EarlyStopping(monitor='val_accuracy', patience=12, restore_best_weights=True

Training history




int(f"{'Epoch':<8} {'Train Acc':<12} {'Val Acc':<12} {'Train Loss':<12} {'Val Loss':<12}")
bochs = range(1, len(history.history['accuracy']) + 1)
br 1, ep in enumerate(epochs):

print(f"{ep:<8} {history.history['accuracy'][i]:

<12.4f} "
f"{history.history[ 'val_accuracy'][i]:<12.4f} "

f"{history.history[ 'loss'][i] R
f"{history.history['val loss'][i]:<12.4f}")

Comparison table of models

METRICS DenseNet121 RESNET50 STACKING HYBRID CNN
ACCURACY 83.66 91.18 94.44 62.75
PRECISION 85.52 85.80 93.59 64.89

RECALL 81.05 98.69 95.42 55.56

F1l-Score 83.22 91.79 94.50 59.86

6 GUI Interface

. Upload new MRI images or PNG images
. Able to detect and classify cancer automatically
. Display results and save output images as PNG in a specific folder

Prostate Cancer Al Detection - StackHybrid Model

0 Total Images 0 Not Cancer

Analysis Results

Number Image name file Cancer diagnosis

Cancer confidence

The GUI allows uploading an image to be analysed by clicking the option of Choose File
for images. The system then analyses the image to identify prostate cancer and indicates
the level of confidence that the model has in the prediction.

6



PNG image of prostrate.
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