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ABSTRACT: This project develops an AI-powered system for the early detection of pancreatic cancer using a 

Convolutional Neural Network (CNN). The labeled dataset of medical images to classify cases as either positive or 

negative for pancreatic cancer. By leveraging deep learning techniques, the system enhances diagnostic accuracy and 

aids in early detection which is important for helping patients live longer. A user-friendly web application, built with 

Flask, the users can upload medical images and receive correct predictions. The backend is powered by the trained CNN 

model, ensuring efficient processing and accurate classification, while the frontend facilitates seamless interaction and 

visualization of results. The system’s performance is assessed using key metrics, including accuracy, precision, recall 

and a confusion matrix, achieving an accuracy of over 85%. The potential of deep learning in medical diagnostics, 

providing a reliable tool to assist healthcare professionals in identifying pancreatic cancer at an early stage. By integrating 

artificial intelligence into medical imaging analysis, this system not only enhances diagnostic capabilities but also 

contributes to reducing the mortality rate associated with pancreatic cancer. 
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I. INTRODUCTION 

 

Pancreatic cancer is a very dangerous disease that is usually found late because it doesn't show symptoms early. Detecting 

it early can help patients survive longer, but current methods depend on doctors analysing medical images, which can 

take time and may lead to mistakes. New AI and deep learning technologies are changing this by making the process 

faster, more accurate, and automated. 

 

This focuses on using deep learning, especially Convolutional Neural Networks (CNNs), to detect pancreatic cancer from 
medical images. CNNs are great at identifying patterns in images, helping to classify cases as cancerous or not with high 
accuracy. 
 

A web-based application is created using Flask, allowing doctors to upload medical images and get instant predictions. 
The system is tested using key performance measures like accuracy and precision. By using AI, this research aims to help 
doctors detect cancer earlier, making diagnoses faster and more reliable, which can improve patient survival rates. 
 

By evaluating medical images more rapidly and precisely than conventional techniques, these technologies have the 
potential to help healthcare providers. Of all the AI methods, deep learning more especially, Convolutional Neural 
Networks has demonstrated encouraging outcomes in picture classification tasks, such as cancer diagnosis. 
 

II. RELATED WORK 

 

Machine learning techniques have emerged as powerful tools in medical diagnostics, enabling Finding diseases early 

and identifying them accurately. Among various methods, Deep Learning have been extensively studied and applied 

because they can process and analyze complex and detailed data efficiently. effectively. Previous work in the domain of 
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medical diagnostics has demonstrated the capability of CNN to classify Positive for Pancreatic Cancer and Negative for 

Pancreatic Cancer. 

Deep learning has significantly advanced pancreatic cancer detection through medical imaging analysis. Studies 

demonstrated the effectiveness of Convolutional Neural Networks (CNNs) in classifying pancreatic Cancer using CT and 

MRI scans, with transfer learning techniques enhancing model accuracy. These approaches have reduced reliance on 

manual radiological assessments. 

 

Feature extraction and classification improvements have also been explored. It proposed a hybrid CNN-LSTM model 

that outperformed traditional classifiers in early detection. AI-driven decision support systems,  have automated 

Pancreatic cancer classification, reducing diagnostic time and improving sensitivity. 

Despite progress, challenges like data scarcity and model interpretability persist. Researchers have integrated 

explainability techniques like Grad-CAM to enhance AI transparency. This study builds on existing research by 

developing a CNN-based pancreatic cancer detection system with a Flask web application, providing an accessible and 

efficient diagnostic tool for medical professionals. 

 

III. METHODOLOGY 

 

The proposed system for the analysis and prediction of pancreatic cancer using deep learning follows a structured 

approach, beginning with data collection and preprocessing. Medical image datasets, primarily CT and MRI scans, are 

gathered from publicly available sources or hospital archives, with images labeled as positive or negative for pancreatic 

cancer. To enhance model performance, preprocessing Methods like resizing, adjusting brightness, reducing noise, and 

flipping or rotating images are used to improve image quality and help the AI model work better on different cases. 

 

For model development, a Convolutional Neural Network (CNN) is created to classify images. To improve 

accuracy, pre-trained models like ResNet, VGG, or Inception are used to help recognize important features. The model 

has several layers that first detect patterns in images and then make the final classification. 

 

Once trained the model's accuracy and reliability are tested using important measures like accuracy, precision, 

recall, F1-score, and a confusion matrix. To make sure the model is strong and consistent, a technique called K-fold 

cross-validation is used. Its ability to make correct predictions is also checked using ROC curves and the Area Under the 

Curve (AUC).To facilitate real-world use, a web-based application is developed using Flask, providing a user-friendly 

interface where medical professionals can upload medical images and receive predictions.  

 

The backend integrates the trained CNN model for real-time processing, while the frontend enables seamless 

interaction and visualization of results.. This methodology ensures an efficient and reliable deep learning-based system 

for pancreatic cancer detection, aiding in early diagnosis and improving patient outcomes. 

 

IV. EXPERIMENTAL RESULTS 

 

Figure(a) illustrates This AI-based pancreatic cancer prediction system allows users to upload medical images 

for real-time analysis. Using deep learning, it enhances early detection and assists in accurate diagnosis. 
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Figure(b) displays the AI model processes uploaded medical images to predict the presence of pancreatic cancer. A 

loading indicator informs users that the system is analysing the input data before displaying results. 

 

 
 

Figure(c) depicts the AI model analyses uploaded CT scan images and provides predictions on pancreatic cancer 

presence. The results are displayed in a structured format, indicating positive or negative diagnoses for each image. 

 

 
 

V. CONCLUSION 

 

The deep learning model effectively predicts pancreatic cancer from CT scan images, aiding early diagnosis and 

improving patient outcomes. Further refinement and clinical validation are needed for enhanced accuracy and reliability. 

The system enables automated and efficient diagnosis through a user-friendly Flask-based web application. It aids 

medical practitioners by reducing reliance on manual evaluation and improving early detection rates. Future 

enhancements include advanced architectures and cloud deployment for better accessibility. 
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