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Abstract

Introduction: Early and accurate diagnosis of brain tumors, including precise location and size determination on MRI
scans, is crucial for successful treatment planning. However, manual tumor detection is time-consuming. Recent
advancements in machine learning and optimization algorithms have opened doors for automated medical image analysis.
Neural networks, particularly deep networks with a large number of input images, have achieved high accuracy in image
processing tasks.

Methodology: This paper proposes a novel approach for brain tumor diagnosis using a Self-Organizing Map (SOM) neural
network and the Walrus Optimizer (WO) algorithm. The proposed method consists of four key steps: (1) Preprocessing: Input
MRI images undergo preprocessing to enhance their quality. (2) Segmentation: SOM performs image segmentation, dividing
the image into distinct regions. (3) Feature Extraction: Features are extracted from the segmented brain tissue to differentiate
between healthy and tumorous regions. These features are then used to create a feature vector. (4) Feature Selection: Due to
the high computational cost of evaluating all possible feature combinations, the WO algorithm is employed to select an
optimal subset of the most discriminative features extracted in the previous step (e.g., using convolutional layers, wavelet
transforms, or Gabor filters).

Results: The proposed method is implemented and evaluated using MATLAB software. Performance is measured using
standard metrics like precision, accuracy, recall, and F1-score. The proposed approach utilizing SOM and WO achieves an
accuracy of 92%, demonstrating a significant improvement of 16% compared to the baseline method with 76% accuracy.
Additionally, it surpasses the accuracy of a method employing the Reptile Search Algorithm by 10%.

Discussion: The superior accuracy of the proposed method can be attributed to the combined strengths of the SOM neural
network's ability to learn complex relationships in the data and the WO algorithm's effectiveness in selecting the most
informative features for brain tumor classification.

Keywords: brain tumor detection, feature selection, som neural network, walrus optimizer algorithm.
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tWalrus optimizer (WO)

2Vigilantes

% Gated Recurrent Unit (GRU)

4Enhanced Hybrid Dwarf Mongoose Optimization (EHDMO)
SRecurrent Neural Network (RNN)

® fuzzy C-means

7 grey-level co-occurrence matrix (GLCM)

8 Whale Social Spider-based Optimization Algorithm (WSSOA)
® Deep Convolutional Neural Network (DCNN)

10 adaptive manta ray foraging optimization (AMRFO)

1 linear intensity distribution information and regularization parameter-
based intuitionistic fuzzy C-means

12 attention-based long short-term memory (ALSTM)

3 Tumour Core (Tc)

14 Whole Tumour (Wt)

15 Enhancing Core (Ec)

%8 Transfer Learning (TI)

7 quasi-Monte Carlo method

18 Halton sequence
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