






























































































































































































  

%% Read Data 

  

idx_max = length(names) - 2; 

for idx = 1 : idx_max 

         

    data = xlsread(['Absorptiondata\',num2str(idx),'.xls'],'Untitled Data');  

    if idx ==1  

        data_array = zeros(length(data(:,1)),idx_max); 

        f          = data(:,1); %1st row is frequency vector 

    end          

    data_array(:,idx) = data(:,14); %14th row is Absorption         

end 

rows = length(data_array(1,:))/colums; 

  

%% Clean Data 

% Cut off the frequencys out of the range 

idx_u = find(f>=freq_range(1),1); 

idx_o = find(f>=freq_range(2),1); 

data_array = data_array( idx_u:idx_o , : ); 

f = f(idx_u:idx_o); 

  

% Data correction 

for idx_1 = 1 : length(data_array(1,:))  

    for idx_2 = 1 : length(data_array(:,1)) 

            % repeat last values if incorrect 

            if data_array(idx_2,idx_1) <= 0 && neg_values_correction == 1 

                % if first value is zero, take next value 

                if idx_2 == 1  

                   nextpos = find(data_array(idx_2:end,idx_1)>0,1)-1; 

                   data_array(idx_2,idx_1) = data_array(idx_2+nextpos,idx_1); 

                else 

                    data_array(idx_2,idx_1) = data_array(idx_2-1,idx_1); 

                end                  

            end 

             % Zero if incorrect 

            if  data_array(idx_2,idx_1) <= 0 && neg_values_correction == 2 

                data_array(idx_2,idx_1) = 0; 

            end 

    end 

end 

  

%% Mean Values 

% calculate mean absorption inside the given frequency range 

mean_absorption_data = zeros(1,length(data_array(1,:))); 

mean_absorption_area_data = zeros(1,length(data_array(1,:))); 

  

for idx = 1 : length(data_array(1,:))     

    mean_absorption_data(idx) =  mean(data_array(:,idx)); 

    mean_absorption_area_data(idx) =  mean_absorption_data(1,idx)*abs_area;  

end 

  

mean_absorption_freq = zeros(1,length(data_array(:,1)));   

mean_absorption_area_freq = zeros(1,length(data_array(:,1))); 

  

for idx = 1 : length(data_array(:,1))     

    mean_absorption_freq(idx) =  mean(data_array(idx,:)); 

    mean_absorption_area_freq(idx) =  mean_absorption_freq(1,idx)*abs_area;  

end 

  

overallmean_abs = mean(mean_absorption_freq); 

overallmean_area = mean(mean_absorption_area_data);      

%% Plotting Absorption 

  

%Plot Selected Data 

if different_colors == 1 

    colorvec = [0,0,1 ; 0,0.6,1 ; 0,1,1 ; 0,0.9,0 ; 0,0.5,0 ... 

               ; 0.55,0,0.55 ; 1,0,1 ; 1,0,0 ; 1,0.67,0 ; 0.9,0.9,0 ... 

              ;0,0,0 ; 0.5,0.5,0.5 ; 0.75,0.75,0.75 ;];  

else 

    colorvec = [0,0,1] ; 

end 

  

figure 

    if data_choice == 0         

        coloridx = 1; 

        semilogx(f,data_array(:,1),'color',colorvec(coloridx,:)); 

        hold on         

        for idx = 2 : length(data_array(1,:)) 

            if idx <= length(colorvec(:,1)) 

                coloridx = coloridx+1; 

                semilogx(f,data_array(:,idx),'color',colorvec(coloridx,:));                 

            else 

                coloridx = 1; 



                semilogx(f,data_array(:,idx),'color',colorvec(coloridx,:));                 

            end 

        end 

    else 

         

        for idx2 = 1 : length(data_choice) 

        semilogx(f,data_array(:,data_choice(idx2)),'color',colorvec(idx2,:)); 

        hold on 

        end 

         

        if plot_mean_in_selected_data == 1 

            hold on 

        end 

    end 

     

    if legend_on == 1 && plot_mean_in_selected_data == 0 

        legend(legend_names,'location',legend_pos); 

    end 

    axis([plot_freq_range(1) plot_freq_range(2) plot_value_range(1) plot_value_range(2)]); 

    title(selected_data_title); 

    xlabel(selected_data_Xaxis); 

    ylabel(selected_data_Yaxis); 

    grid on 

  

%Plot Mean of all Data for each frequency 

  

meanlinewidt = 3; 

if plot_mean_in_selected_data == 0 

    meanlinewidt = 1; 

    figure 

    semilogx(f,mean_absorption_freq,'linewidth',meanlinewidt);        

    axis([plot_freq_range(1) plot_freq_range(2) plot_value_range(1) plot_value_range(2)]); 

    title(mean_data_title); 

    xlabel(mean_data_Xaxis); 

    ylabel(mean_data_Yaxis); 

    grid on 

else 

    semilogx(f,mean_absorption_freq,'linewidth',meanlinewidt); 

    if legend_on == 1 && plot_mean_in_selected_data == 1 

    legend(legend_names,'location',legend_pos); 

    end  

end  

     

figure 

    semilogx(f,mean_absorption_area_freq); 

    axis([plot_freq_range(1) plot_freq_range(2) 0 abs_area]); 

    title(mean_data_area_title); 

    xlabel(mean_data_Xaxis); 

    ylabel(mean_data_area_Yaxis);  

    grid on 

    

% 3D Plotting 

  

data_array_2D = ones(rows,colums); 

  

if plot_freq == 0 

     

    for idx = 1 : rows 

    data_array_2D(idx,:) = mean_absorption_data(((idx-1)*colums)+1:idx*colums); 

    end     

         

else 

    for idx = 1 : rows 

    data_array_2D(idx,:) = data_array(find(f==plot_freq,1),((idx-1)*colums)+1:idx*colums); 

    end 

    plot_2D_Title = [num2str(f(find(f==plot_freq,1))),'Hz ',plot_2D_Title]; 

end 

  

  

figure 

    pcolor(linspace(0,area_width,colums),linspace(0,area_length,rows),flipud(data_array_2D)); 

    title(plot_2D_Title); 

    shading(gca,'interp') 

    set(gca,'YTick',linspace(0,area_length,rows)); 

    set(gca,'XTick',linspace(0,area_width,colums)); 

    set(gca,'YTicklabel',floor(linspace(0,area_length,rows).*10)./10); 

    set(gca,'XTicklabel',floor(linspace(0,area_width,colums).*10)./10); 

    xlabel(plot_2D_Xaxis);      

    ylabel(plot_2D_Yaxis); 

    colorbar(); 

    caxis([0 1]); 



 

%####################### AbsorptionCalculator ############################# 

  

% Masterarbeit - Charakterisierung der Schallabsorption im  

%                Fahrzeuginnenraum durch In-Situ-Messverfahren 

  

% Stefan Dijkema 354944 

% 25.07.2015 

  

  

% Skript zum Einlesen, Auswerten und Visualisieren von Messdaten einer  

% Pegel Messung von dem NTi XL2 Analyser 

  

%########################################################################## 

  

clear all; 

close all; 

  

%% Fill in the following section 

foldername = 'Soundpressuredata'; 

filename_1 = '2015-04-14_SLM_'; 

filename_2 = '_RTA_3rd_Report'; 

extension = '.txt'; 

  

% Depending on the desired plot fill in one of the following variables 

number_of_input_files = 12; 

state = [-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200]; 

  

% Pleas choose wich kind of plot you want: 

% 1: sepearte Plot for every state 

% 0: all states in one plot 

option = 0; 

  

%Plot Options 

  

%Common 

freq_range = [63 10000]; 

plot_title = 'Titel des Diagramms'; %or secundairy Xaxes 

save__plots = 1; % 0:no 1:yes 

save_name = 'Dateiname'; 

xlabel_name = 'X-Achse'; 

ylabel_name = 'Y-Achse'; 

%Option 0: 

state_range = [-10 200]; 

show_mean_values_on_axes = 1; % 0:no 1:yes 

%Option 1: 

level_range = [20 60]; 

% must be the same as number_of_input_files!! 

legend_entrys = {'1','2','3','4','5','6','7','8','9','10','11','12'}; 

  

%% Data Handling 

  

if option == 0  

    max_idx = length(state); 

else 

    max_idx = number_of_input_files;  

end 

  

%read data 

  

for idx = 1 : max_idx 

     

    % open file & read 

    if idx > 10 

        filepath = [[foldername,'\'],[filename_1,'0',num2str(idx-1),filename_2],extension]; 

    elseif idx >100 

        filepath = [[foldername,'\'],[filename_1,num2str(idx-1),filename_2],extension]; 

    else 

        filepath = [[foldername,'\'],[filename_1,'00',num2str(idx-1),filename_2],extension]; 

    end 

     

    %     

    file = memmapfile( filepath, 'writable', true ); 

    comma = uint8(','); 

    point = uint8('.'); 

    file.Data( transpose( file.Data==comma) ) = point; 

  

    % open again and read file    

    [file,~,~] = importdata(filepath,'  ',22);  

    f = file.data(1,1:end); 



    if idx ==1 

        data_array = zeros(max_idx,length(f)); 

    end 

    [file,delim,header] = importdata(filepath,' ',24); 

    data_array(idx,:) = file.data(1,1:end);                   

     

end 

     

%% Plot     

% option 1 

if option == 0 

    fig1 = figure; 

    pcolor(state,f,data_array'); 

    axis([state_range(1) state_range(2) freq_range(1) freq_range(2)]);     

    title(sprintf([plot_title,'\n'])); 

    ylabel(ylabel_name); 

    xlabel(xlabel_name); 

    grid on; 

    shading(gca,'interp'); 

    colorbar('peer',gca,[0.95 0.1075 0.0195217179111762 0.8175]); 

    set(gca, 'XScale', 'linear', 'YScale', 'log'); 

    set(gca,'YMinorTick','on'); 

    set(gca,'Layer','top'); 

    set(gca,'YTick',[63,125,250,500,1000,2000,4000,8000,16000,32000]); 

    set(gca,'YTickLabel',{'63','125','250','500','1000','2000','4000','8000','16000','32000'});     

    caxis([20 70]); 

     

    %calcute & plot mean values 

    if show_mean_values_on_axes == 1  

        for idx = 1 : max_idx     

            if (state(idx) >= state_range(1) && state(idx) <= state_range(2)) 

                mean_state_level = 10*log10(sum(10.^(data_array(idx,:)/10))); 

                mean_state_level = floor(mean_state_level*1)/1; 

                text(state(idx),(freq_range(2) + freq_range(2)/10),num2str(mean_state_level)); 

            end 

        end 

     

        for idx = 1 : length(f) 

            if (f(idx) >= freq_range(1) && f(idx) <= freq_range(2)) 

                mean_freq_level = 10*log10(sum(10.^(data_array(:,idx)/10))); 

                mean_freq_level = floor(mean_freq_level*1)/1; 

                text(state_range(2),f(idx),[' ',num2str(mean_freq_level)]); 

            end 

        end 

    end 

     

    if 1 == save__plots                      

         

        saveas(gcf, save_name, 'png'); 

             

    end 

     

      

% option 2     

elseif option == 1 

  

    fig2 = figure; 

    hold on; 

    for idx = 1:number_of_input_files 

        plot(f,data_array(idx,:),'Color',[idx*20/256 1/256 5*idx/256]); 

        if (state(idx) >= state_range(1) && state(idx) <= state_range(2)) 

                mean_state_level = 10*log10(sum(10.^(data_array(idx,:)/10))); 

                mean_state_level = floor(mean_state_level*10)/10; 

                legend_entrys{idx} = [legend_entrys{idx},': L_{Aeq}: ',num2str(mean_state_level)]; 

        end 

         

    end 

    axis([freq_range(1) freq_range(2) level_range(1) level_range(2)]);     

    xlabel(xlabel_name); 

    ylabel(ylabel_name);  

    set(gca, 'XScale', 'log'); 

    grid; 

    title(sprintf([plot_title,'\n'])); 

    legend(legend_entrys,'Location', 'NorthEastOutside'); 

     

    if 1 == save__plots                     

        saveas(gcf, save_name, 'png'); 

             

    end 

end 




