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ABSTRACT

Bram tumor detection and classification play a critical role in diagnosing and treating

abnormal cell growth that can lead 10 Iife-threatening conditions. Using the Brain Tumor

dataset, this approach combines advanced transfer learning models and deep convolutional

ncural networks (DCNNs) for enh
DCNN,

anced performance. For classification, models such as

ResNet152, EfficientNetB?2. Xception, and NasNetMobile were utilized, with a

hybrid model of DCNN and ResNet]52 serving as the baseline. The ensemble model

combining Xception and NasNetMobile achieved an outstanding accuracy of 98.1%,

precision of 98.3%. recall of 97.9%, and F1 score of 98.1%, demonstrating its superior

capability in feature extraction and classification. Tumors are categorized into four grades:

Grade 0 indicates no tumor. Grade | represents a small tumor, Grade 11 signifies a medium-

s1ized tumor, and Grade 11 indicates a large tumor. For detection. advanced YOLO models,

including YOLOvSx6, YOLOvSs6, YOLOVS. and YOLOVY. were applied to identify
abnormalities with precision. Among these. YOLOV9Y achieved a mean Average Precision
(MAP) of 78.9%, along with a precision of 84.3% and recall of 78.9%, showcasing its
effectiveness in detecting abnormalities. The integration of these techniques leverages the
strengths of hybrid models and ensemble leamning for classification while utilizing cutting-
edge YOLO architectures for detection. A Flask-based interactive interface is also

implemented to enhance usability and cnable secure user authentication. bridging the gap

between technical innovation and practical application.

Keywords : Brain Tumor Detection, Brain Tumor Classification | (DCNN) Jransfer
Learning ResNetl52  EfficientNetB2 Xception | NasNetMobile Hybrid Model | YOLO
Family
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