              Brain Tumor Classification Using Deep Learning Techniques
                                           Ishwareya A1                                        Dr.P.Thilakavathy2
                                              Computer Science and Engineering           Computer Science and Engineering
                                                Vels Institute of Science                             Vels Institute of Science
[bookmark: _GoBack]      Technology & Advanced Studies               Technology & Advanced Studies

        

ABSTRACT: Brain tumors detection and classification are abnormal growths in brain tissue that can be life-threatening if not diagnosed and treated early. Manual diagnosis from MRI (Magnetic Resonance Imaging) scans is often time-consuming and prone to error due to the complexity and variability of tumor structures. To overcome these challenges, this project proposes a deep learning–based brain tumor classification framework that integrates U-Net for segmentation and a CNN for classification. The system begins with preprocessing, where MRI images are normalized, resized, and enhanced to improve feature visibility. In the segmentation stage, a U-Net architecture is employed to accurately isolate the tumor region from surrounding healthy brain tissue. U-Net’s encoder–decoder structure enables precise pixel-level segmentation, ensuring that only the region of interest is passed forward. Subsequently, in the classification stage, a CNN model automatically extracts discriminative features from the segmented tumor region and categorizes the tumor into one of four classes: glioma, meningioma, pituitary tumor, or no tumor. The proposed U-Net + CNN pipeline achieves state-of-the-art performance with accuracy close to 99%, alongside high precision, recall, and F1-scores across all tumor categories. Compared to traditional approaches, the integration of segmentation and classification enhances interpretability, reduces false predictions, and improves overall reliability. This study highlights the effectiveness of combining U-Net for tumor localization and CNN for tumor type classification, providing a robust, automated, and clinically valuable tool to assist radiologists in early brain tumor diagnosis.
Keywords: MRI;  U-Net; CNN; Medical Image Classification.




