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% Pseudocode for improving feature selection and weighting using COA

% Step 1: Load the dataset

load('cloud_computing_dataset.mat'); % Load the cloud computing attack dataset
% Step 2: Preprocess the data

% Normalize and handle missing values

preprocessed_data = preprocessData(dataset);

% Step 3: Apply feature selection using filter and automatic models

% Filter method: Information Gain, Chi-square, etc.

selected_features_filter = featureSelectionFilter(preprocessed_data);

% Automatic method: Using a feature selection model like AE (autoencoder) or others
selected_features_automatic = featureSelectionAutomatic(preprocessed_data);
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% Combine selected features from filter and automatic methods
final_selected_features = combineSelectedFeatures(selected_features_filter,
selected_features_automatic);
% Step 4: Apply Crayfish Optimization Algorithm (COA) to optimize feature weights
% Initialize COA parameters
COA_params = initializeCOA();
optimized_weights = crayfishOptimizationAlgorithm(final_selected_features, COA_params);
% Step 5: Split the dataset into training and testing sets
[train_data, test_data] = splitData(preprocessed_data);
% Step 6: Train classifiers (LSTM, SVM, XGBoost, FLN) using the optimized feature set
% Train LSTM model
LSTM_model = trainLSTM(train_data, optimized_weights);
% Train SVM model
SVM_model = trainSVM(train_data, optimized_weights);
% Train XGBoost model
XGBoost_model = trainXGBoost(train_data, optimized_weights);
% Train FLN model
FLN_model = trainFLN(train_data, optimized_weights);
% Step 7: Evaluate the models on the test data
LSTM_accuracy = evaluateModel(LSTM_model, test_data);
SVM_accuracy = evaluateModel(SVM_model, test_data);
XGBoost_accuracy = evaluateModel(XGBoost_model, test_data);
FLN_accuracy = evaluateModel(FLN_model, test_data);
% Step 8: Combine predictions from all classifiers using a voting or weighted average scheme
combined_predictions = combineClassifications(LSTM_model, SVM_model, XGBoost_model,
FLN_model);
% Step 9: Calculate the accuracy of the final prediction model
final_accuracy = calculateAccuracy(combined_predictions, test_data);
% Output the final accuracy
disp(['Final Accuracy of IDS using COA: ', num2str(final_accuracy)]);
% Supporting functions
function preprocessed_data = preprocessData(dataset)
% Preprocess the dataset (normalization, handling missing values, etc.)
% Return the preprocessed data
end
function selected_features_filter = featureSelectionFilter(data)
% Apply filter-based feature selection methods (e.g., Information Gain, Chi-Square)
% Return the selected features
end
function selected_features_automatic = featureSelectionAutomatic(data)
% Apply automatic feature selection method (e.g., AE, Wrapper)
% Return the selected features
end
function final_features = combineSelectedFeatures(filter_features, automatic_features)
% Combine selected features from filter and automatic methods
% Return the combined feature set
end
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