%% Pareto Analysis - With Scenario Output and Extreme Fonts
clear; clc; close all;

% 1. Load the data
T = readtable('objective_matrix.xlsx');

% Extract the specific target columns
target_columns = {'GWP', 'FPM', 'TA', 'WC', 'CED'};
data_matrix = table2array(T(:, target_columns));

% 2. Non-Dominated Sorting (Finding 3 Fronts)
num_fronts = 3; 
all_fronts = cell(num_fronts, 1);
front_indices = cell(num_fronts, 1); % To store original row numbers

temp_data = data_matrix;
% Keep track of original row indices
original_row_tracker = (1:size(data_matrix, 1))'; 

fprintf('--- Pareto Front Scenario Results ---\n');

for f = 1:num_fronts
    if isempty(temp_data), break; end
    
    % Find the frontier of the CURRENT remaining pool
    [membership, ~] = find_pareto_frontier(temp_data);
    
    % Identify which original rows these are
    current_front_rows = original_row_tracker(membership);
    front_indices{f} = current_front_rows;
    all_fronts{f} = temp_data(membership, :);
    
    % Display the scenarios in the Command Window
    fprintf('Pareto Front %d includes scenarios: %s\n', f, num2str(current_front_rows'));
    
    % Remove these points from the pool and the tracker for the next iteration
    temp_data(membership, :) = [];
    original_row_tracker(membership) = [];
end
fprintf('------------------------------------\n');

% 3. Plotting Parameters (EXTREME SIZES)
plot_pairs = [4, 2; 4, 1; 4, 5; 4, 3]; 
colors = {'#D95319', '#77AC30', '#0072BD'};
font_size_title = 32; font_size_label = 28; font_size_axis = 24; font_size_legend = 20;
line_width = 5.0; marker_size = 15; bg_marker_size = 18;

% 4. Generate 4 Separate Figures
for p = 1:4
    figure('Color', 'w', 'Units', 'inches', 'Position', [1, 1, 12, 9]); 
    hold on;
    x_col = plot_pairs(p, 1);
    y_col = plot_pairs(p, 2);
    
    % Background data
    plot(data_matrix(:, x_col), data_matrix(:, y_col), '.', ...
        'MarkerSize', bg_marker_size, 'Color', [0.8 0.8 0.8]);
    
    for f = 1:num_fronts
        if isempty(all_fronts{f}), continue; end
        front_pts = all_fronts{f};
        [~, sortIdx] = sort(front_pts(:, x_col));
        sorted_front = front_pts(sortIdx, :);
        
        plot(sorted_front(:, x_col), sorted_front(:, y_col), '-o', ...
            'Color', colors{f}, 'LineWidth', line_width, ...
            'MarkerSize', marker_size, 'MarkerFaceColor', colors{f}, ...
            'DisplayName', ['Front ' num2str(f)]);
    end
    
    ax = gca;
    ax.FontSize = font_size_axis; ax.FontWeight = 'bold'; ax.LineWidth = 2.5;
    xlabel(target_columns{x_col}, 'FontSize', font_size_label, 'FontWeight', 'bold');
    ylabel(target_columns{y_col}, 'FontSize', font_size_label, 'FontWeight', 'bold');
    title([target_columns{x_col} ' vs ' target_columns{y_col}], 'FontSize', font_size_title);
    grid on;
    legend('All Data', 'Front 1 (Best)', 'Front 2', 'Front 3', 'FontSize', font_size_legend, 'Location', 'best');
    set(ax, 'LooseInset', get(ax, 'TightInset'));
end
