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Deep Learning MeetsQuantum Computing:
Revolutionizing Brain Tumor Detection with CNNs

and QNNs
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Brain tumor detection is a critical task in medical diagnostics, where early and accurate identification can sig-
nificantly impact patient outcomes. This research focuses on the development and optimization of deep learn-
ing (DL) models to enhance the accuracy and efficiency of brain tumor detection from magnetic resonance
imaging (MRI) scans. By leveraging Convolutional Neural Networks (CNNs), our study aims to automate the
process of tumor identification, reducing the dependency on manual analysis, which is often time-consuming
and prone to errors.
We have developed a CNN-based model trained on a large dataset of annotated brain MRI images, achieving
promising results in differentiating between various types of brain tumors. Our approach incorporates ad-
vanced data augmentation techniques to address the challenges of data scarcity and class imbalance, which
are common in medical imaging. Furthermore, we explore the integration of Quantum Neural Networks
(QNNs) to potentially improve the model’s performance by harnessing quantum computing’s capabilities.Our
ongoing research aims to refine these models further and validate their effectiveness through extensive testing
on diverse datasets, ultimately paving the way for their implementation in clinical settings.
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