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%decode MP3 file into PCM signal, extract 30 s clip from middle 
%save as audio object 
audio_object = miraudio('sample.mp3','Extract',-15,15,'s','Middle');  
%get raw audio data 
audio_raw   = mirgetdata(audio_object); 
%reduce sampling rate from 44100 Hz to 22050 Hz 
audio_resample = decimate(b,2); 
%save resampled audio signal as WAV file 
wavwrite(audio_resample,22050,'sample.wav') 

 

miraudio( )
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function ExtractFeatures(out_dir,in_file) 

%% 

%% USAGE EXAMPLES 

%%       ExtractFeatures(out_dir,in_file) 

%%       ExtractFeatures('mypath/myOutputDirectory','mypath/myInputFile.txt') 

%% 

%% INPUT ARGUMENTS 

%% 

%% out_dir: directory to which this function can write output. (logfiles, 

%%          and extracted features), files written to out_dir must be read 

%%          by function "ComputeDistance" 

%% in_file: path fo file containing list of wav files to extract features from 

%%          all files are 22050Hz mono wav (this function checks if this is true) 

%% 

%% in_file format (text): 

%%      path/to/audiofile/0000001.wav 

%%      path/to/audiofile/0000002.wav 

%%      path/to/audiofile/0000003.wav 

%%      ... 

%%      path/to/audiofile/9999999.wav 

%% 

  

%% HARDCODED PARAMETERS 

data.submission_name = 'DM1'; 

c.fs = 22050; %% all files expected to be 22050 Hz 

 

  

if nargin~=2, 

    error('Number of input arguments is not 2. (try "help ExtractFeatures")') 

end 

  

if out_dir(end)~='/' && out_dir(end)~='\', 

    out_dir(end+1)='/'; 

end 

output_file = [out_dir,'Audio_features.mat']; 

  

%% TEST WRITE ACCESS TO OUTPUT DIRECTORY 

fid = fopen([out_dir,'testwritefile'],'w'); 

if fid==-1, error('cannot write to output directory'); end 

fclose(fid); 

delete([out_dir,'testwritefile']); 

  

%% TEST READ ACCESS TO INPUT 

fid = fopen(in_file,'r'); 

if fid==-1, error('cannot read from input file (does it exist?)'); end 

fclose(fid); 

  

%% START LOGFILE 

logfile = [out_dir,'ExtractFeatures-',data.submission_name,'-logfile.txt']; 

fid = fopen(logfile,'a'); 

if fid==-1, error('can''t append logfile'); end 

fclose(fid); 

  

mydisp(logfile,datestr(now)); 

mydisp(logfile, '-> ExtractFeatures called.') 

mydisp(logfile,['   Output directory: ',out_dir]) 

mydisp(logfile,['   Input file: ',in_file]) 

  

%% LOAD INPUT FILE 

data.filenames = textread(in_file,'%s','delimiter','\n'); 



 

if isempty(data.filenames), 

    mydisp(logfile,'-- length(data.filenames)==0'); 

    mydisp(logfile,'-- something is wrong with the input file, or something went wrong reading from it.'); 

    error('-- test failed') 

end 

if isempty(data.filenames{end}), %% ignore empty lines in input file (e.g. at the end of the file) 

    tmp = {}; 

    for i=1:length(data.filenames)-1, 

        if ~isempty(data.filenames{i}), 

            tmp{end+1} = data.filenames{i}; 

        end 

    end 

    data.filenames = tmp; 

end 

mydisp(logfile,['found ',num2str(length(data.filenames)),' files']); 

  

% Sub band flux constants 

%design and create 10 octave band filter 

d=fdesign.lowpass('N,F3dB',4,25,22050); 

Hd1=design(d,'butter'); %IIR butterworth design 

d=fdesign.bandpass('N,F3dB1,F3dB2',4,25,50,22050); 

Hd2=design(d,'butter'); %IIR butterworth design 

d=fdesign.bandpass('N,F3dB1,F3dB2',4,50,100,22050); 

Hd3=design(d,'butter'); %IIR butterworth design 

d=fdesign.bandpass('N,F3dB1,F3dB2',4,100,200,22050); 

Hd4=design(d,'butter'); %IIR butterworth design 

d=fdesign.bandpass('N,F3dB1,F3dB2',4,200,400,22050); 

Hd5=design(d,'butter'); %IIR butterworth design 

d=fdesign.bandpass('N,F3dB1,F3dB2',4,400,800,22050); 

Hd6=design(d,'butter'); %IIR butterworth design 

d=fdesign.bandpass('N,F3dB1,F3dB2',4,800,1600,22050); 

Hd7=design(d,'butter'); %IIR butterworth design 

d=fdesign.bandpass('N,F3dB1,F3dB2',4,1600,3200,22050); 

Hd8=design(d,'butter'); %IIR butterworth design 

d=fdesign.bandpass('N,F3dB1,F3dB2',4,3200,6400,22050); 

Hd9=design(d,'butter'); %IIR butterworth design 

d=fdesign.highpass('N,F3dB',4,6400,22050); 

Hd10=design(d,'butter'); %IIR butterworth design 

Hd = [Hd1 Hd2 Hd3 Hd4 Hd5 Hd6 Hd7 Hd8 Hd9 Hd10];  

clear d Hd1 Hd2 Hd3 Hd4 Hd5 Hd6 Hd7 Hd8 Hd9 Hd10 

 

     %% CONSTANTS FOR FEATURE EXTRACTION 

        o = zeros(length(data.filenames),1); 

         

        data.feat.aggre.m           = zeros(length(data.filenames),29); 

        data.feat.aggre.co          = zeros(length(data.filenames)*29,29); 

        data.feat.aggre.ico         = zeros(length(data.filenames)*29,29); 

        data.feat.g1c.aggre_ico     = o; 

         

        data.feat.flux.m            = zeros(length(data.filenames),10); 

        data.feat.flux.co           = zeros(length(data.filenames)*10,10); 

        data.feat.flux.ico          = zeros(length(data.filenames)*10,10); 

        data.feat.g1c.flx_ico       = o; 

         

        data.feat.sc.m              = zeros(length(data.filenames),20); 

        data.feat.sc.co             = zeros(length(data.filenames)*20,20); 

        data.feat.sc.ico            = zeros(length(data.filenames)*20,20); 

        data.feat.g1c.sc_ico        = o; 

     

  

    t0 = cputime; 

    for i_files=1:length(data.filenames), 

        t2 = cputime; 

         

        %% START FEATURE EXTRACTION CODE 

         

        seg1 = (i_files-1)*29+1:i_files*29; 

        seg2 = (i_files-1)*10+1:i_files*10; 

        seg3 = (i_files-1)*20+1:i_files*20; 

                

         

        %signal preprocessing 

        siz = wavread(data.filenames{i_files},'size'); %% use (at most) 30 sec from center 

         

        if siz(1)>c.fs*30, 

            x0 = ceil(siz(1)/2-c.fs*15); 

            x1 = floor(siz(1)/2+c.fs*15); 

        else %% use whatever is available 

            x0 = 1; 

            x1 = siz(1); 

        end 

         

        wav = wavread(data.filenames{i_files},[x0 x1]); 

         

        wav = (wav - mean(wav)) / max(abs((wav - mean(wav)))); % normalize 

        %signal 

         

        if max(isnan(wav))==1 %considers the case of absolute silent audio 

            wav = wavread(data.filenames{i_files},[x0 x1]); 

            wav = wav+rand(x1,x0)-0.5; 

            wav = (wav - mean(wav)) / max(abs((wav - mean(wav)))); 

        end 

         

         

         %extract MFCC and spectral features 

            [feat_m,feat_co,feat_ico,feat_max_ico] = ExtractSpectral(wav); 

            data.feat.aggre.m(i_files,:)        = feat_m; 

            data.feat.aggre.co(seg1,:)     = feat_co; 

            data.feat.aggre.ico(seg1,:)    = feat_ico; 

            data.feat.g1c.aggre_ico(i_files)    = feat_max_ico; 

            mydisp(logfile,['Extracting MFCC and spectral features on file ',num2str(i_files),'/',... 

                num2str(length(data.filenames)),'...done']); 

         



  

 

        clear feat_m feat_co feat_ico feat_max_ico 

         

         

         %compute sub-band flux coefficients 

            [feat_m,feat_co,feat_ico,feat_max_ico] = ExtractSBF(wav,Hd); 

            data.feat.flux.m(i_files,:)     = feat_m; 

            data.feat.flux.co(seg2,:)  = feat_co; 

            data.feat.flux.ico(seg2,:) = feat_ico; 

            data.feat.g1c.flx_ico(i_files)  = feat_max_ico; 

            mydisp(logfile,['Extracting sub-band flux coeffs on file ',num2str(i_files),'/',... 

                num2str(length(data.filenames)),'...done']); 

         

        clear feat_m feat_co feat_ico feat_max_ico 

         

         %compute spectral contrast 

            [feat_m,feat_co,feat_ico,feat_max_ico] = ExtractSC(wav); 

            data.feat.sc.m(i_files,:)       = feat_m; 

            data.feat.sc.co(seg3,:)    = feat_co; 

            data.feat.sc.ico(seg3,:)   = feat_ico; 

            data.feat.g1c.sc_ico(i_files)   = feat_max_ico; 

            mydisp(logfile,['Extracting spectral contrast coeffs on file ',num2str(i_files),'/',... 

                num2str(length(data.filenames)),'...done']); 

         

        clear feat_m feat_co feat_ico feat_max_ico 

         

        if i_files>1, 

            time.avg_t_sofar = (t2-t0)/(i_files-1); 

            time.est_tot = (t2-t0)/(i_files-1)*length(data.filenames); 

            time.est_rem = time.est_tot - (t2-t0); 

            mydisp(logfile,[num2str(i_files),'/',num2str(length(data.filenames)), ... 

                ' FeatExt est rem ',num2str(time.est_rem/60),'m, est tot ', ... 

                num2str(time.est_tot/60),'m']) 

            mydisp(logfile,['Extracting features on file ',num2str(i_files),'/',num2str(length(data.filenames)),... 

                '...done']); 

        end 

  

   end 

    tot_time_FE = cputime-t0; 

    mydisp(logfile,['Total CPU Time [h]: ',num2str(tot_time_FE/60/60)]) 

  

    mydisp(logfile,['saving data to output file: ',output_file]) 

    a = version; 

    if a(1)=='7', %% matlab 7 has default compression 

        mydisp(logfile,'   Matlab 7') 

        save(output_file,'data','-v6'); %% dont use compression 

    else 

        mydisp(logfile,'   Not Matlab 7') 

        save(output_file,'data'); 

    end 

     

     

    mydisp(logfile,'done. exiting ...') 

    mydisp(logfile,datestr(now)) 

     

end 

  

function mydisp(logfile,str) %% appends logfile 

fid = fopen(logfile,'a'); disp(str); fprintf(fid,'%s\r\n',str); fclose(fid); 

end 

  

function [feat_m,feat_co,feat_ico,feat_max_ico] = ExtractSpectral(wav) 

%% 

%% extracts mfcc and spectral features 

%% 

  

%% CONSTANTS FOR FEATURE EXTRACTION 

        wav_temp            = wav; 

  

        c.fs                = 22050; 

        c.num_mfcc_coeffs   = 20;  % number of mfcc coeffs 

        c.num_mfcc_filt     = 36;  % number of Mel frequency bands for mfcc 

         

        c.num_filt          = 19;  % number of Mel frequency bands for SC 

        c.alpha             = 0.2; % defines number of samples for SC 

        c.num_sc_coeffs     = 19; 

         

        c.num_flux_filt     = 10;  % number of Mel frequency bands for flux 

        c.num_flux_coeffs   = 10;  % number of flux coeffs 

         

        c.seg_size          = 512; % 23ms if c.fs == 22050Hz 

        c.hop_size          = 512; 

        c.norm_freq         = linspace(0,c.fs,c.seg_size)/c.fs; 

                

        f = linspace(0,c.fs/2,c.seg_size/2+1); %% frequency bins of P 

        mel = log(1+f/700)*1127.01048; %orig mel scale 

         

        c.kappa             = 0.85; 

        c.frames            = 0.7; %percentage of frames to discarded 

         

        % MFCC constants 

        mel_idx = linspace(0,mel(end),c.num_mfcc_filt+2); 

  

        f_idx = zeros(c.num_mfcc_filt+2,1); 

        for i=1:c.num_mfcc_filt+2, 

            [~, f_idx(i)] = min(abs(mel - mel_idx(i))); 

        end 

        freqs = f(f_idx); 

  

        % height of triangles 

        h = 2./(freqs(3:c.num_mfcc_filt+2)-freqs(1:c.num_mfcc_filt)); 

  

        c.mel_filter = zeros(c.num_mfcc_filt,c.seg_size/2+1); 

        for i=1:c.num_mfcc_filt, 



 

            c.mel_filter(i,:) = ... 

                (f > freqs(i) & f <= freqs(i+1)).* ... 

                h(i).*(f-freqs(i))/(freqs(i+1)-freqs(i)) + ... 

                (f > freqs(i+1) & f < freqs(i+2)).* ... 

                h(i).*(freqs(i+2)-f)/(freqs(i+2)-freqs(i+1)); 

        end 

  

        c.DCT = 1/sqrt(c.num_mfcc_filt/2) * ... 

            cos((0:c.num_mfcc_coeffs-1)'*(0.5:c.num_mfcc_filt)*pi/c.num_mfcc_filt); 

        c.DCT(1,:) = c.DCT(1,:)*sqrt(2)/2; 

        c.w = 0.5*(1-cos(2*pi*(0:c.seg_size-1)/(c.seg_size-1)))'; %Hanning window 

           

%% START FEATURE EXTRACTION CODE 

       %compute P 

            wav_temp = wav_temp * (10^(96/20)); 

                     

            %considers the case of very soft audio audio parts 

            temp11=abs(wav_temp); 

            temp12=find(temp11<=(10^(3/20))); 

            temp15=10*(10^(3/20))*randn(length(temp12),1);  

            wav_temp(temp12)=temp15; %try to amplify and replace very soft parts 

             

            num_segments    = floor((length(wav_temp)-c.seg_size)/c.hop_size)+1; 

            P               = zeros(c.seg_size/2+1,num_segments); %% allocate memory 

            X1              = zeros(c.seg_size/2+1,num_segments); %% allocate memory 

             

            for i_p = 1:num_segments, 

                idx = (1:c.seg_size)+(i_p-1)*c.hop_size; 

                X = abs(fft(wav_temp(idx).*c.w)); 

                P(:,i_p) = 2*(X(1:c.seg_size/2+1).^2)/c.seg_size; %power per bin per frame 

                X1(:,i_p)= 2*(X(1:c.seg_size/2+1))/c.seg_size; 

            end 

            

        clear wav_temp wav_bank temp11 temp12 temp15 

        % compute M dB 

            num_segments = size(P,2); 

            M = zeros(c.num_mfcc_filt,num_segments); 

  

            for i_m = 1:num_segments, 

                M(:,i_m) = c.mel_filter*P(:,i_m); 

            end 

            M(M<1)=1; M = 10*log10(M); 

            temp_zero = any(M); 

            temp_zero = find(temp_zero==0); 

            M=M(:,any(M)); %remove zero columns  

        

             

        mfcc = c.DCT * M; 

                 

        %compute spectral centroid 

            vsc     = ([0:size(P,1)-1]*P)./sum(P,1); 

  

            % avoid NaN for silence frames 

            vsc(sum(P,1) == 0) = 0; 

  

            % convert from index to Hz 

            vsc     = vsc / size(P,1) * c.fs/2; 

             

            %normalize data 

            %vsc = vsc/c.fs/2; 

         

         

        %compute spectral spread 

            % get spectral centroid as index 

             

            % allocate memory 

            vss     = zeros(size(vsc)); 

  

            % compute spread 

            for n = 1:size(P,2) 

                vss(n)  = (([0:size(P,1)-1]-vsc(n)).^2*P(:,n))./sum(P(:,n)); 

            end 

            vss     = sqrt(vss); 

             

            % convert from index to Hz 

            vss     = vss / size(P,1) * c.fs/2; 

         

         

        %compute spectral kurtosis and spectral skewness 

            X1_temp = X1; 

            % compute mean and standard deviation 

            mu_x    = mean(abs(X1_temp), 1); 

            std_x   = std(abs(X1_temp), 1); 

  

            % remove mean 

            X1_temp       = X1_temp - repmat(mu_x, size(X1_temp,1), 1); 

  

            % compute kurtosis 

            vsk     = sum ((X1_temp.^4)./(repmat(std_x, size(X1_temp,1), 1).^4*size(X1_temp,1))); 

            vsk     = vsk-3; 

             

            % compute skewness 

            vssk    = sum ((X1_temp.^3)./(repmat(std_x, size(X1_temp,1), 1).^3*size(X1_temp,1))); 

         

        clear X1_temp 

         

  

        %compute spectral flatness 

            XLog    = log(X1+1e-20); 

            vtf     = exp(mean(XLog,1)) ./ mean(X1,1); 

         

         

        %compute spectral flux 



  

 

            % difference spectrum (set first diff to zero) 

            afDeltaX    = diff([X1(:,1), X1],1,2); 

  

            % spectral flux 

            vsf         = sqrt(sum(afDeltaX.^2))/size(X1,1); 

         

         

                 

        %compute spectral rolloff 

            % allocate memory 

            vsr     = zeros(1,size(P,2)); 

  

            %compute rolloff 

            afSum   = sum(P,1); 

            for n = 1:length(vsr) 

                vsr(n)  = find(cumsum(P(:,n)) >= c.kappa*afSum(n), 1);  

            end 

  

            % convert from index to Hz 

            vsr     = vsr / size(P,1) * c.fs/2; 

             

             %normalize data 

            vsr = vsr/c.fs/2; 

         

         

        %compute spectral brightness 

            vbr     = sum(P(36:257,:))./sum(P,1); 

  

            % avoid NaN for silence frames 

            vbr(sum(P,1) == 0) = 0; 

         

         

        %compute spectral entropy 

            mn = P; 

            % Negative data is trimmed: 

            mn(mn<0) = 0; 

             % Data is normalized such that the sum is equal to 1. 

            mn = mn./repmat(sum(mn)+repmat(1e-12,... 

                                [1 size(mn,2) size(mn,3) size(mn,4)]),... 

                           [size(mn,1) 1 1 1]); 

                    

            % Actual computation of entropy 

            vse = -sum(mn.*log(mn + 1e-12))./log(size(mn,1)); 

         

         

        aggre              = [vsc; vss; vsk; vssk; vtf; vsf; vsr; vbr; vse]; 

        aggre(:,temp_zero) = []; 

         

        aggre           = aggre(:,any(aggre)); %remove zero columns 

        aggre           = [mfcc;aggre]; 

        feat_m          = mean(aggre,2)'; 

        temp            = cov(aggre'); 

        feat_co         = temp; 

        feat_ico        = inv(feat_co); 

        feat_max_ico    = max(feat_ico(:)); 

  

end 

  

function [feat_m,feat_co,feat_ico,feat_max_ico] = ExtractSBF(wav,Hd) 

%% 

%%  extracts sub-band flux features     

%%       

  

%% CONSTANTS FOR FEATURE EXTRACTION 

        bands               = 10;  % number of sub-bands 

        c.fs                = 22050; 

        

        c.num_flux_filt     = bands;  % number of Mel frequency bands for flux 

        c.num_flux_coeffs   = bands;  % number of flux coeffs 

         

        c.seg_size          = 512; % 23ms if c.fs == 22050Hz 

        c.hop_size          = 512; 

        c.norm_freq         = linspace(0,c.fs,c.seg_size)/c.fs; 

         

        c.w = 0.5*(1-cos(2*pi*(0:c.seg_size-1)/(c.seg_size-1)))'; %Hanning window 

        c.DCT_flux = 1/sqrt(c.num_flux_filt/2) * ... 

            cos((0:c.num_flux_coeffs-1)'*(0.5:c.num_flux_filt)*pi/c.num_flux_filt); 

        c.DCT_flux(1,:) = c.DCT_flux(1,:)*sqrt(2)/2; 

       

        %% START FEATURE EXTRACTION CODE 

                 

        if 1, %compute P 

            wav = wav * (10^(96/20)); 

                     

            %considers the case of very soft audio audio parts 

            temp11=abs(wav); 

            temp12=find(temp11<=(10^(3/20))); 

            temp15=10*(10^(3/20))*randn(length(temp12),1);  

            wav(temp12)=temp15; %try to amplify and replace very soft parts 

             

            % filter sound file using filter bank 

            wav_bank = zeros(length(wav),c.num_flux_filt); 

            for i_m = 1:c.num_flux_filt 

                wav_bank(:,i_m)=filter(Hd(i_m),wav); 

            end 

  

            num_segments    = floor((length(wav)-c.seg_size)/c.hop_size)+1; 

             

            P               = zeros(c.seg_size/2+1,num_segments); %% allocate memory 

            S_bank = zeros(c.num_flux_filt,c.seg_size/2+1,num_segments); 

                        

            for i_p = 1:num_segments, 

                idx = (1:c.seg_size)+(i_p-1)*c.hop_size; 



 

                X = abs(fft(wav(idx).*c.w)); 

                P(:,i_p)=2*(X(1:c.seg_size/2+1).^2)/c.seg_size; %power per bin per frame 

                 

                for i_b = 1:c.num_flux_filt 

                    X = abs(fft(wav_bank(idx,i_b).*c.w)); 

                    S_bank(i_b,:,i_p)=2*(X(1:c.seg_size/2+1))/c.seg_size; 

                end 

            end 

        end 

        clear wav wav_bank temp11 temp12 temp15 

         

         

        if 1, %compute sub-band flux coefficients 

            temp_norm = zeros(c.num_flux_filt,num_segments); 

            for i_b = 1:c.num_flux_filt 

                temp        = S_bank(i_b,:,:); 

                temp        = squeeze(temp); 

               % difference spectrum (set first diff to zero) 

                afDeltaX    = diff([temp(:,1), temp],1,2); 

                % flux 

                vsf         = sqrt(sum(afDeltaX.^2))/size(temp,1); 

                temp_norm(i_b,:) = vsf; 

                 

            end 

        end 

        FLX = c.DCT_flux*temp_norm; 

        temp    = FLX(:,any(FLX)); %remove zero columns 

        feat_m      = mean(temp,2)'; 

        feat_co     = cov(temp'); 

        feat_ico    = inv(feat_co); 

        feat_max_ico  = max(feat_ico(:)); 

         

         

end    

  

  

function [feat_m,feat_co,feat_ico,feat_max_ico] = ExtractSC(wav) 

%% 

%% extract spectral contrast features 

%%        

  

%% CONSTANTS FOR FEATURE EXTRACTION 

        coeffs = 20;               

        c.fs                = 22050; 

        c.alpha             = 0.2; % defines number of samples for SC 

        c.num_sc_coeffs     = coeffs; 

        c.num_filt          = coeffs;  % number of Mel frequency bands for SC 

         

        c.num_flux_filt     = 10;  % number of Mel frequency bands for flux 

        c.num_flux_coeffs   = 10;  % number of flux coeffs 

         

        c.seg_size          = 512; % 23ms if c.fs == 22050Hz 

        c.hop_size          = 512; 

        c.norm_freq         = linspace(0,c.fs,c.seg_size)/c.fs; 

                

        f = linspace(0,c.fs/2,c.seg_size/2+1); %% frequency bins of P 

        mel = log(1+f/700)*1127.01048; %orig mel scale 

        mel_idx = linspace(0,mel(end),c.num_filt+2); 

  

        f_idx = zeros(c.num_filt+2,1); 

        for i=1:c.num_filt+2, 

            [~, f_idx(i)] = min(abs(mel - mel_idx(i))); 

        end 

        freqs = f(f_idx); 

         

        % height of triangles 

        h = 2./(freqs(3:c.num_filt+2)-freqs(1:c.num_filt)); 

        %h = ones(1,c.num_filt); 

         

        c.mel_filter_sc = zeros(c.num_filt,c.seg_size/2+1); 

        for i=1:c.num_filt, 

            c.mel_filter_sc(i,:) = ... 

                (f > freqs(i) & f <= freqs(i+1)).* ... 

                h(i).*(f-freqs(i))/(freqs(i+1)-freqs(i)) + ... 

                (f > freqs(i+1) & f < freqs(i+2)).* ... 

                h(i).*(freqs(i+2)-f)/(freqs(i+2)-freqs(i+1)); 

            c.mel_length(i) = length(find(c.mel_filter_sc(i,:))); 

        end 

         

        c.w = 0.5*(1-cos(2*pi*(0:c.seg_size-1)/(c.seg_size-1)))'; %Hanning window 

        c.DCT_sc = 1/sqrt(c.num_filt/2) * ... 

            cos((0:c.num_sc_coeffs-1)'*(0.5:c.num_filt)*pi/c.num_filt); 

        c.DCT_sc(1,:) = c.DCT_sc(1,:)*sqrt(2)/2; 

        

  

        %% START FEATURE EXTRACTION CODE 

        wav_temp = wav;        

        

        if 1, %compute P 

            wav_temp = wav_temp * (10^(96/20)); 

                     

            %considers the case of very soft audio audio parts 

            temp11=abs(wav_temp); 

            temp12=find(temp11<=(10^(3/20))); 

            temp15=10*(10^(3/20))*randn(length(temp12),1);  

            wav_temp(temp12)=temp15; %try to amplify and replace very soft parts 

             

            num_segments    = floor((length(wav_temp)-c.seg_size)/c.hop_size)+1; 

            P               = zeros(c.seg_size/2+1,num_segments); %% allocate memory 

             

            for i_p = 1:num_segments, 

                idx = (1:c.seg_size)+(i_p-1)*c.hop_size; 

                X = abs(fft(wav_temp(idx).*c.w)); 



  

 

                P(:,i_p) = 2*(X(1:c.seg_size/2+1).^2)/c.seg_size; %power per bin per frame 

            end 

            

        end 

        clear wav_temp wav_bank temp11 temp12 temp15 

         

        %compute spectral contrast 

        sc = zeros(c.num_filt,num_segments); 

  

        for i_m = 1:num_segments, 

            temp = c.mel_filter_sc.*repmat(P(:,i_m),1,c.num_filt)'; 

            for i_n = 1: c.num_filt  

                [~,~,temp1] = find(temp(i_n,:)); 

                temp1 = sort(temp1,'descend'); 

                id_pk = 1:ceil(c.alpha*c.mel_length(i_n)); 

                id_vl = c.mel_length(i_n)-ceil(c.alpha*c.mel_length(i_n))+1:c.mel_length(i_n); 

                pk = log(1/(ceil(c.alpha*c.mel_length(i_n)))*sum(temp1(id_pk))); 

                vl = log(1/(ceil(c.alpha*c.mel_length(i_n)))*sum(temp1(id_vl))); 

                sc(i_n,i_m) = pk - vl;  

            end 

        end 

        SC = c.DCT_sc*sc; 

    

        temp    = SC(:,any(SC)); %remove zero columns 

        feat_m = mean(temp,2)'; 

        feat_co = cov(temp'); 

        feat_ico = inv(feat_co); 

        feat_max_ico = max(feat_ico(:)); 

                 

         

end 

 

 

function ComputeDistance(in_dir,out_file) 

%% 

%% USAGE EXAMPLE 

%%       ComputeDistance(in_dir,out_file) 

%%       ComputeDistance('mypath/myOutputDirectory','mypath/myResults.txt') 

%% 

%% INPUT ARGUMENTS 

%% 

%% in_dir:   directory to which function "ExtractFeatures" was writing to. 

%%           a log file will be created in this directory 

%% out_file: whole distance matrix in the following format 

%% 

%%   <start file, exclude this line> 

%%     <SUBMISSION_NAME> 

%%     1   path\file1.wav 

%%     2   path\file2.wav 

%%     ... 

%%     N  path\fileN.wav 

%%     Q\R   1       2      ...      N 

%%     1     0.000  10.234  ...   123.32 

%%     2    10.234   0.000  ...    23.45 

%%     .     ...     ...    0.000   ... 

%%     N     4.1234  6.345  ...     0.0 

%%   <end file, exclude this line> 

%% 

%%   delimiter: tabulator space, number format: float 

%% 

%% HARDCODED PARAMETERS 

 

if nargin~=2, 

    error('Number of input arguments is not 2. (try "help ComputeDistance")') 

end 

  

if in_dir(end)~='/' && in_dir(end)~='\', 

    in_dir(end+1)='/'; 

end 

in_file = [in_dir,'Audio_features.mat']; 

  

%% TEST WRITE ACCESS TO OUTPUT FILE 

fid = fopen(out_file,'w'); 

if fid==-1, error('cannot write to output file (distance matrix)'); end 

fprintf(fid,'%s','testwrite'); fclose(fid);               

delete(out_file); 

  

%% TEST INPUT FILE 

fid = fopen(in_file,'r'); 

if fid==-1, error('cannot find file with extracted features (path problem?)'); end 

fclose(fid); 

load(in_file) 

  

%% START LOGFILE 

logfile = [in_dir,'ComputeDistance-',data.submission_name,'-logfile.txt']; 

fid = fopen(logfile,'a'); 

if fid==-1, error('can''t append logfile'); end 

fclose(fid);               

  

mydisp(logfile,datestr(now)); 

mydisp(logfile, '-> ComputeDistance called.') 

mydisp(logfile,['   Input directory: ',in_dir]) 

mydisp(logfile,'         (writing log-file to input directory)') 

  

  

try %% big try catch to catch every error, write it to logfile and exit 

    t0 = cputime; 

     

    mydisp(logfile,'start computing spectral distances ...') 

    num_files=length(data.filenames); 

     

    SpecDist    = ComputeSpectralDistance(in_dir); 

     



 

    mydisp(logfile,'start normalizing spectral distances ...') 

    SpecDist_norm      = Norm_dist_mat(SpecDist); 

    clear SpecDist 

     

    mydisp(logfile,'start computing SBF distances ...') 

    SBFDist     = ComputeSBFDistance(in_dir); 

     

    mydisp(logfile,'start normalizing SBF distances ...') 

    SBFDist_norm    = Norm_dist_mat(SBFDist); 

    clear SBFDist 

     

    mydisp(logfile,'start computing SC distances ...') 

    SCDist      = ComputeSCDistance(in_dir); 

  

    mydisp(logfile,'start normalizing SC distances ...') 

    SCDist_norm    = Norm_dist_mat(SCDist); 

    clear SCDist 

     

    mydisp(logfile,'combining distances') 

    D = 0.5*SpecDist_norm + SCDist_norm + 0.2*SBFDist_norm; 

    %save D_out D 

     

    mydisp(logfile,'done. start writing output ...') 

  

    fid = fopen(out_file,'w'); 

    fprintf(fid,'%s\r\n',data.submission_name); 

    for i=1:num_files, 

        fprintf(fid,'%d\t%s\r\n',i,data.filenames{i}); 

    end 

    fprintf(fid,'%s','Q\R'); 

    fprintf(fid,'\t%d',1:num_files); 

    fprintf(fid,'\r\n'); 

    for i=1:num_files, 

        fprintf(fid,'%d',i); 

        fprintf(fid,'\t%d',D(i,:)); 

        fprintf(fid,'\r\n'); 

    end 

    fclose(fid);     

  

    mydisp(logfile,'output file created.') 

    tot_time    = cputime-t0; 

    mydisp(logfile,['total CPU time [h] ',num2str(tot_time/60/60)]) 

     

    mydisp(logfile,'done. exiting ...') 

    mydisp(logfile,datestr(now)) 

     

catch exception 

    mydisp(logfile,'-- caught error!') 

    mydisp(logfile,lasterr) 

    mydisp(logfile,datestr(now)) 

     

end 

end 

  

function mydisp(logfile,str) 

fid = fopen(logfile,'a'); disp(str); fprintf(fid,'%s\r\n',str); fclose(fid); 

end 

  

function SpecDist = ComputeSpectralDistance(in_dir) 

%% 

%% compute MFCC and spectral distance 

  

%% HARDCODED PARAMETERS 

  

data.submission_name = 'DM1'; 

%%  

  

if in_dir(end)~='/' && in_dir(end)~='\', 

    in_dir(end+1)='/'; 

end 

in_file = [in_dir,'Audio_features.mat']; 

  

%% TEST INPUT FILE 

fid = fopen(in_file,'r'); 

if fid==-1, error('cannot find file with extracted features (path problem?)'); end 

fclose(fid); 

load(in_file) 

  

num_files=length(data.filenames); 

D_g1b_kl = zeros(num_files,num_files); 

  

t0 = cputime; 

t1 = cputime; %this is updated every iteration 

num_computations = num_files*(num_files-1)/2; 

num_computations_sofar = 0; 

  

for i=1:num_files-1, 

    t2 = cputime; 

    if t2-t1>5, %% output current status only every 5 seconds (cputime) 

        %tmp_avg_t_sofar = (t1-t0)/(num_computations_sofar-1); 

        tmp_est_tot = (t1-t0)/(num_computations_sofar-1)*num_computations; 

        tmp_est_rem = tmp_est_tot - (t1-t0); 

        disp([num2str(num_computations_sofar),'/',num2str(num_computations), ... 

            ' SpecDist est rem ',num2str(tmp_est_rem/60),'m, est tot ', ... 

            num2str(tmp_est_tot/60),'m']); 

        t1 = cputime; 

    end 

    for j=i+1:num_files, 

        d_g1_computed = false; 

  

        if all([data.feat.g1c.aggre_ico(i),data.feat.g1c.aggre_ico(j)]<10^10), 

            tmp = squeeze(data.feat.aggre.m(i,:,:))-squeeze(data.feat.aggre.m(j,:,:)); 

            d_g1b = ... %% kl distance 



  

 

                trace(squeeze(data.feat.aggre.co(i,:,:))*squeeze(data.feat.aggre.ico(j,:,:))) + ... 

                trace(squeeze(data.feat.aggre.co(j,:,:))*squeeze(data.feat.aggre.ico(i,:,:))) + ... 

                trace((squeeze(data.feat.aggre.ico(i,:,:))+squeeze(data.feat.aggre.ico(j,:,:)))*(tmp')*tmp); 

            d_g1_computed = true; 

        end 

  

        if d_g1_computed, 

            D_g1b_kl(i,j) = sqrt(log(1+d_g1b)); %transform answer to metric 

  

        else %% not evaluated work around to deal with inv covariance problems FIX THIS 

  

            D_g1b_kl(i,j) = 100; 

  

        end 

        num_computations_sofar = num_computations_sofar+1; 

    end         

end 

  

SpecDist = D_g1b_kl + D_g1b_kl'; 

     

end 

  

  

function SBFDist = ComputeSBFDistance(in_dir) 

%% 

%% compute SBF distance 

  

%% HARDCODED PARAMETERS 

  

data.submission_name = 'DM1'; 

%%  

if in_dir(end)~='/' && in_dir(end)~='\', 

    in_dir(end+1)='/'; 

end 

in_file = [in_dir,'Audio_features.mat']; 

  

%% TEST INPUT FILE 

fid = fopen(in_file,'r'); 

if fid==-1, error('cannot find file with extracted features (path problem?)'); end 

fclose(fid); 

load(in_file) 

  

  

num_files=length(data.filenames); 

  

  

D_sbf_kl = zeros(num_files,num_files); 

  

  

t0 = cputime; 

t1 = cputime; %this is updated every iteration 

num_computations = num_files*(num_files-1)/2; 

num_computations_sofar = 0; 

  

for i=1:num_files-1, 

    t2 = cputime; 

    if t2-t1>5, %% output current status only every 5 seconds (cputime) 

        %tmp_avg_t_sofar = (t1-t0)/(num_computations_sofar-1); 

        tmp_est_tot = (t1-t0)/(num_computations_sofar-1)*num_computations; 

        tmp_est_rem = tmp_est_tot - (t1-t0); 

        disp([num2str(num_computations_sofar),'/',num2str(num_computations), ... 

            ' SBFDist est rem ',num2str(tmp_est_rem/60),'m, est tot ', ... 

            num2str(tmp_est_tot/60),'m']) 

        t1 = cputime; 

    end 

    for j=i+1:num_files, 

        d_sbf_computed = false; 

  

        if all([data.feat.g1c.flx_ico(i),data.feat.g1c.flx_ico(j)]<10^10), 

            tmp = squeeze(data.feat.flux.m(i,:,:))-squeeze(data.feat.flux.m(j,:,:)); 

            d_sbf = ... %% kl distance 

                trace(squeeze(data.feat.flux.co(i,:,:))*squeeze(data.feat.flux.ico(j,:,:))) + ... 

                trace(squeeze(data.feat.flux.co(j,:,:))*squeeze(data.feat.flux.ico(i,:,:))) + ... 

                trace((squeeze(data.feat.flux.ico(i,:,:))+squeeze(data.feat.flux.ico(j,:,:)))*(tmp')*tmp); 

            d_sbf_computed = true; 

        end 

  

  

        if d_sbf_computed, 

            D_sbf_kl(i,j) = sqrt(log(1+d_sbf)); %transform answer to metric 

          

  

        else %% not evaluated work around to deal with inv covariance problems FIX THIS 

  

            D_sbf_kl(i,j) = 100;  

  

  

        end 

        num_computations_sofar = num_computations_sofar+1; 

    end         

end 

  

SBFDist = D_sbf_kl + D_sbf_kl'; 

     

end 

  

function SCDist = ComputeSCDistance(in_dir) 

%% 

%% compute SC distance 

  

%% HARDCODED PARAMETERS 

  

data.submission_name = 'DM1'; 



 

%%  

if in_dir(end)~='/' && in_dir(end)~='\', 

    in_dir(end+1)='/'; 

end 

in_file = [in_dir,'Audio_features.mat']; 

  

%% TEST INPUT FILE 

fid = fopen(in_file,'r'); 

if fid==-1, error('cannot find file with extracted features (path problem?)'); end 

fclose(fid); 

load(in_file) 

  

  

num_files=length(data.filenames); 

  

  

D_sc_kl = zeros(num_files,num_files); 

  

  

t0 = cputime; 

t1 = cputime; %this is updated every iteration 

num_computations = num_files*(num_files-1)/2; 

num_computations_sofar = 0; 

  

for i=1:num_files-1, 

    t2 = cputime; 

    if t2-t1>5, %% output current status only every 5 seconds (cputime) 

        %tmp_avg_t_sofar = (t1-t0)/(num_computations_sofar-1); 

        tmp_est_tot = (t1-t0)/(num_computations_sofar-1)*num_computations; 

        tmp_est_rem = tmp_est_tot - (t1-t0); 

        disp([num2str(num_computations_sofar),'/',num2str(num_computations), ... 

            ' CompDist est rem ',num2str(tmp_est_rem/60),'m, est tot ', ... 

            num2str(tmp_est_tot/60),'m']) 

        t1 = cputime; 

    end 

    for j=i+1:num_files, 

        d_sc_computed = false; 

  

    

        if all([data.feat.g1c.sc_ico(i),data.feat.g1c.sc_ico(j)]<10^10), 

            tmp = squeeze(data.feat.sc.m(i,:,:))-squeeze(data.feat.sc.m(j,:,:)); 

            d_sc = ... %% kl distance 

                trace(squeeze(data.feat.sc.co(i,:,:))*squeeze(data.feat.sc.ico(j,:,:))) + ... 

                trace(squeeze(data.feat.sc.co(j,:,:))*squeeze(data.feat.sc.ico(i,:,:))) + ... 

                trace((squeeze(data.feat.sc.ico(i,:,:))+squeeze(data.feat.sc.ico(j,:,:)))*(tmp')*tmp); 

            d_sc_computed = true; 

        end 

  

  

        if d_sc_computed, 

            D_sc_kl(i,j) = sqrt(log(1+d_sc)); %transform answer to metric 

           

        else %% not evaluated work around to deal with inv covariance problems FIX THIS 

  

            D_sc_kl(i,j) = 100;  

  

        end 

        num_computations_sofar = num_computations_sofar+1; 

    end         

end 

  

SCDist = D_sc_kl + D_sc_kl'; 

     

end 

  

function D_norm = Norm_dist_mat(D) 

  

num_files = length(D); 

D_norm = zeros(num_files,num_files); 

t1 = cputime; 

  

for i=1:num_files %distance space normalizatiion wrt row,col 

    t2 = cputime;   

    for j=1:num_files 

        temp1=[D(i,:) D(:,j)']; 

        D_norm(i,j)=(D(i,j)-mean(temp1))/std(temp1); 

  

    end 

    if rem(i,20)==0, 

        time.avg_t_sofar = (t2-t1)/(i-1); 

            time.est_tot = (t2-t1)/(i-1)*num_files; 

            time.est_rem = time.est_tot - (t2-t1); 

            disp([num2str(i),'/',num2str(num_files), ... 

                ' Normalization est rem ',num2str(time.est_rem/60),'m, est tot ', ... 

                num2str(time.est_tot/60),'m']) 

    end     

end 

  

D_norm = D_norm+10; 

D_norm(find(eye(num_files)))=zeros(1,num_files); 

  

end 

 

function [X,PA]=FastMap(in_dir,k) 

%% 

%% USAGE EXAMPLE 

%%       FastMap(in_dir,k) 

%%       ComputeDistance('mypath/myOutputDirectory',10) 

%% 

%% INPUT ARGUMENTS 

%% 

%% in_dir:   directory to which function "AudioFeatures.mat" is located. 

%% k: target Euclidean space dimensionality  



  

 

%% 

%% 

%% HARDCODED PARAMETERS 

%in_dir='C:\Users\Franz\Documents\MATLAB\MIREX2011\AMS update\output'; 

if in_dir(end)~='/' && in_dir(end)~='\', 

    in_dir(end+1)='/'; 

end 

in_file = [in_dir,'Audio_features.mat']; 

  

%% TEST INPUT FILE 

fid = fopen(in_file,'r'); 

if fid==-1, error('cannot find file with extracted features (path problem?)'); end 

fclose(fid); 

load(in_file) 

  

n=length(data.feat.aggre.m); 

%k=5; 

X=zeros(n,k); 

PA=zeros(2,k); 

col=0; 

%% 

while k>0 

    k 

    col=col+1; 

     

    if col==1 

        %select pivot objects 

        pivotB = randi(n,n,1); 

        pivotB = pivotB(1);  %select random pivot B 

         

        %for m = 1:2 

        %select farthest object from pivot B as pivot A 

         

        i=1; 

        dis=zeros(1,n); 

        while i<=n  

            if i~=pivotB 

                %tmp = data(i).timbre'-data(pivotB).timbre'; 

                tmp = squeeze(data.feat.aggre.m(i,:,:))-squeeze(data.feat.aggre.m(pivotB,:,:)); 

                dis(i) = ... %% kl distance 

                    trace(squeeze(data.feat.aggre.co(i,:,:))*squeeze(data.feat.aggre.ico(pivotB,:,:))) + ... 

                    trace(squeeze(data.feat.aggre.co(pivotB,:,:))*squeeze(data.feat.aggre.ico(i,:,:))) + ... 

                    trace((squeeze(data.feat.aggre.ico(i,:,:))+squeeze(data.feat.aggre.ico(pivotB,:,:)))*(tmp')*tmp); 

                i=i+1; 

            else 

                i=i+1; 

            end 

        end 

        [~,I]=sort(dis); 

        pivotA=I(ceil(n/2)); 

        %[~,pivotA]=max(dis); 

         

         

        %select farthest object from pivot A as pivot B 

        i=1; 

        dis=zeros(1,n); 

        while i<=n  

            if i~=pivotA 

                tmp = squeeze(data.feat.aggre.m(i,:,:))-squeeze(data.feat.aggre.m(pivotA,:,:)); 

                dis(i) = ... %% kl distance 

                    trace(squeeze(data.feat.aggre.co(i,:,:))*squeeze(data.feat.aggre.ico(pivotA,:,:))) + ... 

                    trace(squeeze(data.feat.aggre.co(pivotA,:,:))*squeeze(data.feat.aggre.ico(i,:,:))) + ... 

                    trace((squeeze(data.feat.aggre.ico(i,:,:))+squeeze(data.feat.aggre.ico(pivotA,:,:)))*(tmp')*tmp); 

                i=i+1; 

            else 

                i=i+1; 

            end 

        end 

        [~,I]=sort(dis); 

        pivotB=I(ceil(n/2)); 

        %[~,pivotB]=max(dis); 

        %end 

         

        %record IDs of the pivot objects 

        PA(1,col)=pivotA;   PA(2,col)=pivotB; 

        tmp = squeeze(data.feat.aggre.m(pivotB,:,:))-squeeze(data.feat.aggre.m(pivotA,:,:)); 

        dAB = ... %% kl distance 

            trace(squeeze(data.feat.aggre.co(pivotB,:,:))*squeeze(data.feat.aggre.ico(pivotA,:,:))) + ... 

            trace(squeeze(data.feat.aggre.co(pivotA,:,:))*squeeze(data.feat.aggre.ico(pivotB,:,:))) + ... 

            trace((squeeze(data.feat.aggre.ico(pivotB,:,:))+squeeze(data.feat.aggre.ico(pivotA,:,:)))*(tmp')*tmp); 

        dAB = sqrt(log(1+dAB)); 

         

        %given pivotA, pivotB, i 

        %project objects on line (Oa,Ob) for each object Oi 

        for i=1:n 

            if i==pivotA 

                dAi=0; 

  

            else 

                tmp = squeeze(data.feat.aggre.m(i,:,:))-squeeze(data.feat.aggre.m(pivotA,:,:)); 

                dAi = ... %% kl distance 

                    trace(squeeze(data.feat.aggre.co(i,:,:))*squeeze(data.feat.aggre.ico(pivotA,:,:))) + ... 

                    trace(squeeze(data.feat.aggre.co(pivotA,:,:))*squeeze(data.feat.aggre.ico(i,:,:))) + ... 

                    trace((squeeze(data.feat.aggre.ico(i,:,:))+squeeze(data.feat.aggre.ico(pivotA,:,:)))*(tmp')*tmp); 

                dAi = sqrt(log(1+dAi)); 

            end 

  

            if i==pivotB 

                dBi=0; 

  

            else 

                tmp =  squeeze(data.feat.aggre.m(i,:,:))-squeeze(data.feat.aggre.m(pivotB,:,:)); 

                dBi = ... %% kl distance 



 

                    trace(squeeze(data.feat.aggre.co(i,:,:))*squeeze(data.feat.aggre.ico(pivotB,:,:))) + ... 

                    trace(squeeze(data.feat.aggre.co(pivotB,:,:))*squeeze(data.feat.aggre.ico(i,:,:))) + ... 

                    trace((squeeze(data.feat.aggre.ico(i,:,:))+squeeze(data.feat.aggre.ico(pivotB,:,:)))*(tmp')*tmp); 

                dBi = sqrt(log(1+dBi)); 

            end 

  

            %temp(i)= (dAi^2+dAB^2-dBi^2)/(2*dAB); 

            X(i,col)= (dAi^2+dAB^2-dBi^2)/(2*dAB);  %update projection matrix 

        end 

         

        %X(:,col)=temp'; 

        k=k-1; 

         

     

    else 

        %select pivot objects 

        pivotB = randi(n,n,1); 

        pivotB = pivotB(1);  %select random pivot B 

         

        %for m=1:2 

        %select farthest object from pivot B as pivot A 

        dist_pivot_sq=zeros(1,n); 

         

        for i= 1:n 

            counter=col; 

             

            if i==pivotB 

                dBi=0; 

  

            else 

                tmp = squeeze(data.feat.aggre.m(i,:,:))-squeeze(data.feat.aggre.m(pivotB,:,:)); 

                dBi = ... %% kl distance 

                    trace(squeeze(data.feat.aggre.co(i,:,:))*squeeze(data.feat.aggre.ico(pivotB,:,:))) + ... 

                    trace(squeeze(data.feat.aggre.co(pivotB,:,:))*squeeze(data.feat.aggre.ico(i,:,:))) + ... 

                    trace((squeeze(data.feat.aggre.ico(i,:,:))+squeeze(data.feat.aggre.ico(pivotB,:,:)))*(tmp')*tmp); 

                dBi = sqrt(log(1+dBi)); 

            end 

             

            temp = dBi^2; 

            while counter>1 

                temp = temp -(X(pivotB,counter-1)-X(i,counter-1))^2; 

                counter = counter - 1; 

            end 

            dist_pivot_sq(i) = temp; 

             

        end 

        [~,I]=sort(dist_pivot_sq); 

        pivotA=I(ceil(n/2)); 

        %[~,pivotA]=max(dist_pivot_sq); 

         

        %select farthest object from pivot A as pivot B 

        for i= 1:n 

            counter=col; 

             

            if i==pivotA 

                dAi=0; 

  

            else 

                tmp = squeeze(data.feat.aggre.m(i,:,:))-squeeze(data.feat.aggre.m(pivotA,:,:)); 

                dAi = ... %% kl distance 

                    trace(squeeze(data.feat.aggre.co(i,:,:))*squeeze(data.feat.aggre.ico(pivotA,:,:))) + ... 

                    trace(squeeze(data.feat.aggre.co(pivotA,:,:))*squeeze(data.feat.aggre.ico(i,:,:))) + ... 

                    trace((squeeze(data.feat.aggre.ico(i,:,:))+squeeze(data.feat.aggre.ico(pivotA,:,:)))*(tmp')*tmp); 

                dAi = sqrt(log(1+dAi)); 

            end 

             

            temp = dAi^2; 

            while counter>1 

                temp = temp -(X(pivotA,counter-1)-X(i,counter-1))^2; 

                counter = counter - 1; 

            end 

            dist_pivot_sq(i)=temp; 

        end 

        [~,I]=sort(dist_pivot_sq); 

        pivotB=I(ceil(n/2)); 

        %[~,pivotB]=max(dist_pivot_sq); 

        %end 

         

        %record IDs of the pivot objects 

        PA(1,col)=pivotA;   PA(2,col)=pivotB; 

         

        %remember projected distence between i, A and B 

        distAi = dist_pivot_sq; 

        distAB = distAi(pivotB); 

        for i= 1:n 

            counter=col; 

             

            if i==pivotB 

                dBi=0; 

  

            else 

                dBi = ... %% kl distance 

                   trace(squeeze(data.feat.aggre.co(i,:,:))*squeeze(data.feat.aggre.ico(pivotB,:,:))) + ... 

                    trace(squeeze(data.feat.aggre.co(pivotB,:,:))*squeeze(data.feat.aggre.ico(i,:,:))) + ... 

                    trace((squeeze(data.feat.aggre.ico(i,:,:))+squeeze(data.feat.aggre.ico(pivotB,:,:)))*(tmp')*tmp); 

                dBi = sqrt(log(1+dBi)); 

            end 

             

            temp = dBi^2; 

            while counter>1 

                temp =temp - (X(pivotB,counter-1)-X(i,counter-1))^2; 

                counter = counter - 1; 

            end 



  

 

            dist_pivot_sq(i)=temp; 

             

        end 

        distBi = dist_pivot_sq; 

         

        %project objects on line (Oa,Ob) for each object Oi 

        for i=1:n 

            X(i,col)=(distAi(i)+distAB-distBi(i))/... 

                (2*sqrt(distAB)); 

            %temp(i)=(distAi(i)+distAB-distBi(i))/... 

            %    (2*sqrt(distAB)); 

        end 

         

        %update projection matrix 

        %X(:,col)=temp'; 

        k=k-1; 

    end 

         

end 

end 

 

 



 

 

 

1. acoustic\Beatles - Anna (Go to Him).wav 

2. acoustic\Beatles - Ask Me Why.wav 

3. acoustic\Beatles - Baby It's You.wav 

4. acoustic\Beatles - Boys.wav 

5. acoustic\Beatles - Chains.wav 

6. acoustic\Beatles - I Saw Her Standing There.wav 

7. acoustic\Beatles - Love Me Do.wav 

8. acoustic\Beatles - Misery.wav 

9. acoustic\Beatles - P.S. I Love You.wav 

10. acoustic\Beatles - Please Please Me.wav 

11. acoustic\Eraserheads - Easy ka lang.wav 

12. acoustic\Eraserheads - Ganjazz.wav 

13. acoustic\Eraserheads - Honky_Toinks_Granny.wav 

14. acoustic\Eraserheads - Ligaya.wav 

15. acoustic\Eraserheads - Maling akala.wav 

16. acoustic\Eraserheads - Pare ko.wav 

17. acoustic\Eraserheads - Shake yer head.wav 

18. acoustic\Eraserheads - Shirley.wav 

19. acoustic\Eraserheads - Tindahan ni Aling Nena.wav 

20. acoustic\Eraserheads - Toyang.wav 

21. acoustic\John Mayer - Born And Raised.wav 

22. acoustic\John Mayer - If I Ever Get Around To Living.wav 

23. acoustic\John Mayer - Love Is A Verb.wav 

24. acoustic\John Mayer - Queen Of California.wav 

25. acoustic\John Mayer - Shadow Days.wav 

26. acoustic\John Mayer - Something Like Olivia.wav 

27. acoustic\John Mayer - Speak For Me.wav 

28. acoustic\John Mayer - The Age Of Worry.wav 

29. acoustic\John Mayer - Walt Grace's Submarine Test January 1967.wav 

30. acoustic\John Mayer - Whiskey Whiskey Whiskey.wav 

31. acoustic\Sabrina - Airplanes.wav 

32. acoustic\Sabrina - Baby.wav 

33. acoustic\Sabrina - Billionaire.wav 

34. acoustic\Sabrina - California Gurls.wav 

35. acoustic\Sabrina - Gotten.wav 

36. acoustic\Sabrina - Hey Soul Sister.wav 

37. acoustic\Sabrina - Love The Way You Lie.wav 

38. acoustic\Sabrina - Need You Now.wav 

39. acoustic\Sabrina - Never Say Never.wav 

40. acoustic\Sabrina - OMG.wav 

41. acoustic\Taylor Swift-a_place_in_this_world.wav 

42. acoustic\Taylor Swift-cold_as_you.wav 

43. acoustic\Taylor Swift-marys_song_(oh_my_my_my).wav 

44. acoustic\Taylor Swift-picture_to_burn.wav 

45. acoustic\Taylor Swift-shouldve_said_no.wav 

46. acoustic\Taylor Swift-stay_beautiful.wav 

47. acoustic\Taylor Swift-teardrops_on_my_guitar.wav 

48. acoustic\Taylor Swift-the_outside.wav 

49. acoustic\Taylor Swift-tied_together_with_a_smile.wav 

50. acoustic\Taylor Swift-tim_mcgraw.wav 

51. classical\Bach - Air on a G string.wav 

52. classical\Bach - Bouree in E Minor.wav 

53. classical\Bach - Cello Suite 1.wav 

54. classical\Bach - Jesu, Joy Of Man's Desiring.wav 

55. classical\Bach - Minuet In G Major.wav 

56. classical\Bach - Minuet.wav 

57. classical\Bach - Prelude In C.wav 

58. classical\Bach - Toccata and Fugue in D Minor.wav 

59. classical\Bach-  Violoncello Minuet.wav 

60. classical\Beethoven - 5th symphony.wav 

61. classical\Beethoven - 6th Symphony.wav 

62. classical\Beethoven - 9th Ode to Joy.wav 

63. classical\Beethoven - 9th Symphony.wav 

64. classical\Beethoven - Fur Elise.wav 

65. classical\Beethoven - Minuet in G.wav 

66. classical\Beethoven - Moonlight Sonata.wav 

67. classical\Beethoven - Pathetique.wav 

68. classical\Beethoven - Piano Concerto no5.wav 

69. classical\Chopin - Nocturne No 2.wav 

70. classical\Clarke - Trumpet Voluntary.wav 

71. classical\Debussy - Arabesque.wav 

72. classical\Debussy - Claire de Lune.wav 

73. classical\Elgar - Pomp and Circumstance March.wav 

74. classical\Fucik - Entry Of The Gladiators.wav 

75. classical\Handel - Arrival of the Queen of Sheba.wav 

76. classical\Handel - Joy To The World.wav 

77. classical\Handel - Suite no 2.wav 

78. classical\Handel - The Harmonious Blacksmith.wav 

79. classical\Handel - The Messiah-Hallelujah Chorus.wav 

80. classical\Handel - Water Music.wav 

81. classical\Mozart - Ah! Vous Dirai - Je, Maman.wav 

82. classical\Mozart - Ave Verum Corpus.wav 

83. classical\Mozart - Eine Kleine Nachtmusik.wav 

84. classical\Mozart - Overture to The Marriage of Figaro.wav 

85. classical\Mozart - Piano Concerto no20.wav 

86. classical\Mozart - Piano Concerto no21.wav 

87. classical\Mozart - Piano Sonata no11.wav 

88. classical\Mozart - Piano Sonata no16.wav 

89. classical\Mozart - Queen Of The Night.wav 

90. classical\Mozart - Requiem.wav 

91. classical\Pachelbel - Canon in D.wav 



   

 

92. classical\Paganini - 24th Caprice.wav 

93. classical\Paganini - 5th Caprice.wav 

94. classical\Tchaikovsky - Romeo and Juliet.wav 

95. classical\Tchaikovsky - Swan Lake.wav 

96. classical\Vivaldi - Andante.wav 

97. classical\Vivaldi - Concerto for Guitar.wav 

98. classical\Vivaldi - Gloria In Excelsis Deo.wav 

99. classical\Vivaldi - Spring.wav 

100. classical\Vivaldi - Winter.wav 
101. electronica\Bent - Magic Love (Ashley Beedle's Black Magic Remix Edit).wav 
102. electronica\C.J. Bolland - Sugar Is Sweeter (Armand Van Helden's Drum n' Bass Mix).wav 
103. electronica\Chicane - Saltwater.wav 
104. electronica\Danny J Lewis - Spend The Night (H-Man Mix).wav 
105. electronica\Darude - Sandstorm.wav 
106. electronica\Delerium feat. Sarah Mclachlan - Silence (DJ Tiesto's In Search Of Sunrise Remix.wav 
107. electronica\Double 99 - Ripgroove.wav 
108. electronica\Example - Watch The Sun Come Up (Live Studio Version).wav 
109. electronica\FC Kahuna - Hayling.wav 
110. electronica\Faithless - God Is A DJ (Monster Mix).wav 
111. electronica\Finley Quaye & William Orbit - Dice.wav 
112. electronica\George Morel - Let's Groove.wav 
113. electronica\Goldie - Inner City Life.wav 
114. electronica\Groove Armada - At The River.wav 
115. electronica\Hardrive - Deep Inside.wav 
116. electronica\I Monster - Daydream In Blue.wav 
117. electronica\Indo - RU Sleeping (Bump & Flex Remix).wav 
118. electronica\Jakatta - American Dream (Afterlife Remix).wav 
119. electronica\Jose Gonzalez - Heartbeats.wav 
120. electronica\Lemon Jelly - Nice Weather For Ducks.wav 
121. electronica\Lustral - Everytime (Nalin & Kane Remix).wav 
122. electronica\MD X-press - God Made Me Phunky.wav 
123. electronica\Mylo - In My Arms.wav 
124. electronica\Nalin & Kane - Beachball (Extended Vocal Mix).wav 
125. electronica\Nu-Birth - Anytime.wav 
126. electronica\Paul Van Dyk - For An Angel (PvD 09 Remix).wav 
127. electronica\Robert Miles - Children.wav 
128. electronica\Robin S. - Show Me Love.wav 
129. electronica\Roger Sanchez - Another Chance (Afterlife Mix).wav 
130. electronica\Roy Davies Jr. Ft. Peven Everett - Gabriel (Live Garage Mix).wav 
131. electronica\Royksopp - Poor Leno.wav 
132. electronica\Rui Da Silva Ft. Cassandra - Touch Me.wav 
133. electronica\Scott Garcia Ft. MC Styles - It's A London Thing.wav 
134. electronica\Sneaker Pimps - Spin Spin Sugar (Armand's Dark Garage Mix).wav 
135. electronica\Solu Music Ft. KimBlee - Fade.wav 
136. electronica\Somore Ft. Damon Trueitt - I Refuse (What You Want)(Industry Standard Remix).wav 
137. electronica\System F - Out Of The Blue.wav 
138. electronica\The Avalanches - Since I Left You.wav 
139. electronica\The Beloved - Sweet Harmony.wav 
140. electronica\The Cinematic Orchestra - To Build A Home.wav 
141. electronica\The Dreem Team - The Theme.wav 
142. electronica\The Nightcrawlers - Push The Feeling On (Dub Of Doom).wav 
143. electronica\The Sabres of Paradise - Smokebelch II (Beatless Mix).wav 
144. electronica\Tina Moore - Never Gonna Let You Go (Kelly G. Bump-N-Go Mix).wav 
145. electronica\Tori Amos - Professional Widow (Armand's Star Trunk Funk Mix).wav 
146. electronica\Wookie Ft. Lain - Battle.wav 
147. electronica\Wretch 32 Ft. Josh Kumra - Don't Go.wav 
148. electronica\X-Press 2 - Lazy.wav 
149. electronica\Y-Tribe - Enough Is Enough.wav 
150. electronica\Yasmin - Finish Line.wav 
151. hardrock\ACDC - Can I Sit Next To You Girl.wav 
152. hardrock\ACDC - Gone Shootin'.wav 
153. hardrock\ACDC - Heatseeker.wav 
154. hardrock\ACDC - Highway to Hell.wav 
155. hardrock\ACDC - If You Want Blood (You've Got It).wav 
156. hardrock\ACDC - It's A Long Way To The Top (If You Wanna Rock 'n' Roll).wav 
157. hardrock\ACDC - Jailbreak.wav 
158. hardrock\ACDC - Let There Be Rock.wav 
159. hardrock\ACDC - School Days.wav 
160. hardrock\ACDC - Whole Lotta Rosie.wav 
161. hardrock\GunsnRoses -  Chinese Democracy.wav 
162. hardrock\GunsnRoses -  Paradise City.wav 
163. hardrock\GunsnRoses -  Since I Don't Have You.wav 
164. hardrock\GunsnRoses -  Sweet Child O' Mine.wav 
165. hardrock\GunsnRoses -  Welcome To The Jungle.wav 
166. hardrock\GunsnRoses - Better.wav 
167. hardrock\GunsnRoses - Don't Cry.wav 
168. hardrock\GunsnRoses - Live And Let Die.wav 
169. hardrock\GunsnRoses - You Could Be Mine.wav 
170. hardrock\GunsnRoses - You're Crazy.wav 
171. hardrock\Kiss - Calling Dr. Love.wav 
172. hardrock\Kiss - I Stole Your Love.wav 
173. hardrock\Kiss - I Was Made for Lovin' You.wav 
174. hardrock\Kiss - Lick It Up.wav 
175. hardrock\Kiss - Love Gun.wav 
176. hardrock\Kiss - Parasite.wav 
177. hardrock\Kiss - Rock Bottom.wav 
178. hardrock\Kiss - Room Service.wav 
179. hardrock\Kiss - Strutter.wav 
180. hardrock\Kiss - Take Me.wav 
181. hardrock\Metallica - Battery.wav 
182. hardrock\Metallica - Enter Sandman.wav 
183. hardrock\Metallica - Fade To Black.wav 
184. hardrock\Metallica - Fuel.wav 
185. hardrock\Metallica - Last Caress-Green Hell.wav 
186. hardrock\Metallica - Metal Militia.wav 
187. hardrock\Metallica - Sad But True.wav 
188. hardrock\Metallica - Seek & Destroy.wav 
189. hardrock\Metallica - The Small Hours.wav 
190. hardrock\Metallica - Whiplash.wav 
191. hardrock\RAGM - Bombtrack.wav 
192. hardrock\RAGM - Bullet In The Head.wav 
193. hardrock\RAGM - Clear The Lane.wav 
194. hardrock\RAGM - Darkness Of Greed.wav 



 

195. hardrock\RAGM - Freedom.wav 
196. hardrock\RAGM - Know Your Enemy.wav 
197. hardrock\RAGM - Settle For Nothing.wav 
198. hardrock\RAGM - Take The Power Back.wav 
199. hardrock\RAGM - Township Rebellion.wav 
200. hardrock\RAGM - Wake Up.wav 
201. hiphop\Ante Up [Robbin Hoodz Theory] [.wav 
202. hiphop\Back By Dope Demand.wav 
203. hiphop\Born And Raised In Compton [Expli.wav 
204. hiphop\C.R.E.A.M. [Explicit].wav 
205. hiphop\California Love.wav 
206. hiphop\Can I Kick It_ [Boilerhouse Mix].wav 
207. hiphop\Dead Presidents II [Explicit].wav 
208. hiphop\Deja Vu [Uptown Baby] [Explicit.wav 
209. hiphop\Don't Scandalize Mine.wav 
210. hiphop\Fu-Gee-La [Explicit].wav 
211. hiphop\Get Ur Freak On [Explicit].wav 
212. hiphop\Go See The Doctor.wav 
213. hiphop\Got Ur Self A....wav 
214. hiphop\Gravel Pit [Explicit].wav 
215. hiphop\Grindin' [Explicit].wav 
216. hiphop\Halftime [Explicit].wav 
217. hiphop\Hard Knock Life [The Ghetto Ant.wav 
218. hiphop\Harder Than You Think.wav 
219. hiphop\Hip Hop [Explicit].wav 
220. hiphop\How I Could Just Kill A Man [Expl.wav 
221. hiphop\I Got It Made [Explicit].wav 
222. hiphop\I Used To Love H.E.R [Explicit].wav 
223. hiphop\Ice Cream [Explicit].wav 
224. hiphop\Insane In The Brain [Explicit].wav 
225. hiphop\It Takes Two.wav 
226. hiphop\It's A Shame [Explicit].wav 
227. hiphop\Jazz Thing [Video Mix].wav 
228. hiphop\Jump Around.wav 
229. hiphop\Lord Give Me A Sign.wav 
230. hiphop\Make Room [Explicit].wav 
231. hiphop\Ms. Jackson.wav 
232. hiphop\My Philosophy.wav 
233. hiphop\Nuthin' But A G Thang [Explicit].wav 
234. hiphop\Peter Piper [Explicit].wav 
235. hiphop\Put It On.wav 
236. hiphop\Rock Dis Funky Joint [Explicit].wav 
237. hiphop\Scenario [Explicit].wav 
238. hiphop\Shook Ones Part II [Explicit].wav 
239. hiphop\So Rotton.wav 
240. hiphop\Sound Bway Bureill [Explicit].wav 
241. hiphop\Step Into A World.wav 
242. hiphop\Straight Out The Jungle.wav 
243. hiphop\Treat 'em Right [Cribb Mix].wav 
244. hiphop\Twinz (Deep Cover '98) [Explici.wav 
245. hiphop\Vivrant Thing [Explicit].wav 
246. hiphop\Walk This Way.wav 
247. hiphop\Who Am I [What's My Name_] [Exp.wav 
248. hiphop\Who Got Da Props.wav 
249. hiphop\Witness [1 Hope] [Explicit].wav 
250. hiphop\X [Explicit].wav 

 



 

 

 

Retriever: DistanceMatrixRetriever - DM1 (dense) 

Report time stamp: Fri Oct 25 12:37:53 CDT 2013 

 

--- 

Neighbourhood clustering according to indexed metadatas: 

 [% top 5 in same class, Random baseline, Normalised % top 5 in same class],  

genre 0.7404285714285816 0.09988571428571427 0.7404285714285816 

artist 0.43545714285713566 0.013046040816326553 0.43709999999999405 

trackname 0.0 0.0 0.0 

album 0.5108571428571429 0.05322473469387734 0.5110928571428572 

 [% top 10 in same class, Random baseline, Normalised % top 10 in same class],  

genre 0.6951142857142881 0.09988571428571427 0.6951142857142881 

artist 0.35778571428570927 0.013046040816326553 0.37284058956916233 

trackname 0.0 0.0 0.0 

album 0.4431428571428582 0.05322473469387734 0.4495423469387792 

 [% top 20 in same class, Random baseline, Normalised % top 20 in same class],  

genre 0.6457928571428527 0.09988571428571427 0.6457928571428527 

artist 0.2790714285714264 0.013046040816326553 0.33724049577259574 

trackname 0.0 0.0 0.0 

album 0.37297142857143056 0.05322473469387734 0.40908203251181535 

 [% top 50 in same class, Random baseline, Normalised % top 50 in same class],  

genre 0.5722314285714297 0.09988571428571427 0.5722314285714297 

artist 0.18943142857142178 0.013046040816326553 0.3343164295410895 

trackname 0.0 0.0 0.0 

album 0.2884771428571403 0.05322473469387734 0.38254950900541246 

--- 

Artist Filtered Genre Neighbourhood clustering: 

  [% top 5 in same class, Normalised % top 5 in same class] 

Filtered Genre 0.5350285714285754 0.5350285714285754 

  [% top 10 in same class, Normalised % top 10 in same class] 

Filtered Genre 0.5133428571428582 0.5133428571428582 

  [% top 20 in same class, Normalised % top 20 in same class] 

Filtered Genre 0.4893428571428565 0.4893428571428565 

  [% top 50 in same class, Normalised % top 50 in same class] 

Filtered Genre 0.45267428571428375 0.45267428571428375 

--- 

Artist Filtered Genre Neighbourhood confusion: 

 

Classes: 

0: METAL 

1: BLUES 

2: BAROQUE 

3: COUNTRY 

4: ROCKROLL 

5: JAZZ 

6: RAPHIPHOP 

7: EDANCE 

8: CLASSICAL 

9: ROMANTIC 

 

At 5 results 

q:   0     1     2     3     4     5     6     7     8        9    

r: 

0: 0.69486 0.00371 0.00314 0.02229 0.26629 0.008 0.03171 0.18514 0.00029 0.00057  

1: 0.00371 0.68286 0.01286 0.07 0.02657 0.16029 0.002 0.00857 0.01598 0.03971  

2: 0.00657 0.01857 0.52314 0.02543 0.00743 0.02514 0.00114 0.01029 0.19914 0.15914  

3: 0.032 0.074 0.00686 0.59 0.22914 0.06514 0.03171 0.05886 0.01084 0.00771  

4: 0.17086 0.01914 0.00457 0.13086 0.32371 0.02829 0.03057 0.08229 0.00114 0.00429  

5: 0.01 0.14514 0.01257 0.09143 0.04486 0.62229 0.01171 0.03971 0.01854 0.02229  

6: 0.02943 0.00571 0.00029 0.02543 0.04714 0.01714 0.78743 0.22029 0       0.00457  

7: 0.04743 0.00229 0.002 0.02114 0.04143 0.01543 0.10029 0.378 0.00057 0.00114  

8: 0.00114 0.02 0.26371 0.01086 0.004 0.03171 0.00114 0.00714 0.33837 0.35143  

9: 0.004 0.02714 0.17086 0.01257 0.00943 0.02657 0.00229 0.00971 0.41512 0.40914  

At 10 results 

q:   0     1     2     3     4     5     6     7     8     9    

r: 

0: 0.69243 0.00443 0.00329 0.027 0.27129 0.00814 0.03429 0.20229 0.00043 0.00043  

1: 0.00343 0.65386 0.01386 0.06971 0.02571 0.17529 0.00229 0.00971 0.02054 0.04414  

2: 0.00671 0.02029 0.48714 0.02643 0.011 0.03057 0.00229 0.012 0.20029 0.16614  

3: 0.03429 0.07543 0.00871 0.56971 0.22857 0.073 0.033 0.05486 0.01084 0.008  

4: 0.168 0.01971 0.00457 0.13514 0.31771 0.02771 0.03757 0.09 0.001   0.00329  

5: 0.00957 0.16014 0.01271 0.09114 0.04229 0.57514 0.012 0.03857 0.02382 0.02514  

6: 0.02771 0.00457 0.00029 0.02957 0.04686 0.02186 0.77514 0.219 0       0.00386  

7: 0.05257 0.00257 0.00243 0.02114 0.042 0.01786 0.09886 0.35514 0.00043 0.00129  

8: 0.00143 0.02514 0.27843 0.01557 0.00457 0.03786 0.00129 0.00729 0.32853 0.36957  

9: 0.00386 0.03243 0.18857 0.01457 0.01 0.03257 0.00329 0.01114 0.41412 0.37814  

At 20 results 

q:   0     1     2     3     4     5     6     7     8        9    

r: 

0: 0.68564 0.00557 0.0025 0.03093 0.27614 0.00807 0.0385 0.22293 0.00036 0.00057  

1: 0.00357 0.62443 0.01557 0.0655 0.02393 0.18164 0.00321 0.00964 0.02575 0.05307  

2: 0.00621 0.02421 0.44993 0.03043 0.01107 0.03621 0.00371 0.01343 0.20813 0.17179  

3: 0.03607 0.07164 0.01064 0.53921 0.22907 0.08193 0.03407 0.05821 0.01113 0.01  

4: 0.17086 0.01936 0.00507 0.14971 0.30871 0.03136 0.0375 0.09457 0.00136 0.00371  

5: 0.0095 0.17007 0.01564 0.09529 0.0405 0.52879 0.01279 0.03614 0.03138 0.02743  

6: 0.02521 0.00571 0.00064 0.03157 0.04879 0.02543 0.7665 0.21729 0       0.00386  

7: 0.05721 0.00279 0.00264 0.02371 0.04543 0.0195 0.09821 0.32814 0.00093 0.00136  

8: 0.00214 0.03257 0.29414 0.01836 0.00621 0.04907 0.00114 0.007 0.30877 0.37536  

9: 0.00357 0.04221 0.20321 0.01529 0.01014 0.038 0.00436 0.01264 0.4122  0.35286  

At 50 results 

q:   0     1     2     3     4     5     6     7     8         9    

r: 

0: 0.67189 0.00734 0.00231 0.03903 0.28311 0.01006 0.04317 0.24591 0.00046 0.00083  

1: 0.00431 0.57437 0.02206 0.06314 0.02377 0.18783 0.004 0.01043 0.03526 0.0726  

2: 0.00586 0.02814 0.39214 0.0324 0.01249 0.04754 0.00497 0.01403 0.21347 0.17649  

3: 0.03743 0.0704 0.0158 0.48871 0.22294 0.09543 0.03766 0.0632 0.01213 0.01394  



 

4: 0.17614 0.02274 0.00609 0.16851 0.30151 0.03563 0.04263 0.10117 0.00205 0.00491  

5: 0.00871 0.1768 0.01969 0.1004 0.04046 0.4598 0.01411 0.03449 0.0384  0.03337  

6: 0.026 0.00551 0.00214 0.038 0.05183 0.02766 0.74557 0.21526 0.00009 0.00389  

7: 0.06266 0.00363 0.00257 0.02637 0.04654 0.02063 0.10194 0.29509 0.00106 0.00211  

8: 0.00297 0.04617 0.31583 0.02314 0.00651 0.06511 0.00129 0.00769 0.2877  0.38231  

9: 0.00403 0.06346 0.22137 0.02029 0.01083 0.05031 0.00466 0.01274 0.40939 0.30954  

 

--- 

Mean filtered genre accuracy: 

 

At 5 results: 0.534980232321174At 10 results: 0.5132959241899322At 20 results: 0.48929874668840423At 50 results: 

0.4526331852455674 

--- 

Mean Normalised filtered genre accuracy: 

 

At 5 results: 0.534980232321174At 10 results: 0.5132959241899322At 20 results: 0.48929874668840423At 50 results: 

0.4526331852455674 

--- 

Normalised average distance between examples of same class: 

genre 0.993246508291104 

artist 0.9910955823607808 

trackname 1.7976931348623157E308 

album 0.9979223792791547 

--- 

Artist/Genre ratio: 0.997834449039218 

--- 

% of files never similar at 5 results: 0.08157142857142857 

% of files never similar at 10 results: 0.029857142857142856 

% of files never similar at 20 results: 0.011285714285714286 

% of files never similar at 50 results: 0.0024285714285714284 

--- 

Maximum number of times a song was similar at 5 results: 42 

  Track: a003155, genre: RAPHIPHOP 

Maximum number of times a song was similar at 10 results: 75 

  Track: b015438, genre: METAL 

Maximum number of times a song was similar at 20 results: 131 

  Track: b015438, genre: METAL 

Maximum number of times a song was similar at 50 results: 245 

  Track: b012259, genre: METAL 

--- 

Number of times the triangular inequality held in 200000: 200000 (100.0%)



 

 

 

Retriever: DistanceMatrixRetriever - DM2 (sparse) 

Report time stamp: Fri Oct 25 12:37:16 CDT 2013 

 

--- 

Neighbourhood clustering according to indexed metadatas: 

 [% top 5 in same class, Random baseline, Normalised % top 5 in same class],  

genre 0.7634285714285808 0.09988571428571427 0.7634285714285808 

artist 0.4725999999999969 0.013046040816326553 0.4744309523809497 

trackname 0.0 0.0 0.0 

album 0.5494857142857114 0.05322473469387734 0.5497999999999972 

 [% top 10 in same class, Random baseline, Normalised % top 10 in same class],  

genre 0.6421428571428687 0.09988571428571427 0.6421428571428687 

artist 0.3431142857142854 0.013046040816326553 0.35802035147392547 

trackname 0.0 0.0 0.0 

album 0.42220000000000274 0.05322473469387734 0.42899331065760266 

 [% top 20 in same class, Random baseline, Normalised % top 20 in same class],  

genre 0.5826214285714352 0.09988571428571427 0.5826214285714352 

artist 0.2521571428571393 0.013046040816326553 0.30632204806225993 

trackname 0.0 0.0 0.0 

album 0.33867857142857205 0.05322473469387734 0.3742574257963533 

 [% top 50 in same class, Random baseline, Normalised % top 50 in same class],  

genre 0.5158228571428577 0.09988571428571427 0.5158228571428577 

artist 0.1580742857142808 0.013046040816326553 0.2786359195350805 

trackname 0.0 0.0 0.0 

album 0.2503885714285635 0.05322473469387734 0.3324141555712393 

--- 

Artist Filtered Genre Neighbourhood clustering: 

  [% top 5 in same class, Normalised % top 5 in same class] 

Filtered Genre 0.5441714285714275 0.5441714285714275 

  [% top 10 in same class, Normalised % top 10 in same class] 

Filtered Genre 0.5199999999999995 0.5199999999999995 

  [% top 20 in same class, Normalised % top 20 in same class] 

Filtered Genre 0.4865214285714298 0.4865214285714298 

  [% top 50 in same class, Normalised % top 50 in same class] 

Filtered Genre 0.42889714285713965 0.43106168344619705 

--- 

Artist Filtered Genre Neighbourhood confusion: 

 

Classes: 

0: METAL 

1: BLUES 

2: BAROQUE 

3: COUNTRY 

4: ROCKROLL 

5: JAZZ 

6: RAPHIPHOP 

7: EDANCE 

8: CLASSICAL 

9: ROMANTIC 

 

At 5 results 

q:   0     1     2     3     4     5     6     7     8     9    

r: 

0: 0.66171 0.00286 0.00314 0.024 0.218 0.00771 0.02857 0.14143 0.00057 0.00086  

1: 0.004 0.65629 0.01171 0.06029 0.03371 0.16914 0.00343 0.00771 0.0097 0.01457  

2: 0.002 0.02686 0.51 0.00971 0.00314 0.01371 0.00143 0.00743 0.2077 0.22029  

3: 0.03914 0.08257 0.018 0.62857 0.23714 0.10771 0.03486 0.05914 0.00656 0.00629  

4: 0.20771 0.02829 0.01229 0.14686 0.38914 0.03343 0.03286 0.09571 0.00143 0.00429  

5: 0.01171 0.15714 0.01971 0.08457 0.04114 0.60514 0.01171 0.044 0.01455 0.00857  

6: 0.02743 0.00371 0.00143 0.01971 0.04057 0.01543 0.80086 0.22743 0.00029 0.00171  

7: 0.04114 0.00314 0.00429 0.01743 0.032 0.02 0.08457 0.40571 0.00057 0.00171  

8: 0.002 0.014 0.22057 0.004 0.00143 0.014 0 0.00429 0.36063 0.31857  

9: 0.00314 0.02371 0.19886 0.00486 0.00371 0.01371 0.00171 0.00714 0.398 0.42314  

At 10 results 

q:   0     1     2     3     4     5     6     7     8     9    

r: 

0: 0.65543 0.00371 0.00414 0.02571 0.22 0.00771 0.02643 0.15014 0.00029 0.001  

1: 0.00386 0.62786 0.01557 0.06514 0.029 0.17529 0.00329 0.00829 0.0117 0.01857  

2: 0.00214 0.02957 0.47457 0.01143 0.00429 0.01757 0.00357 0.00871 0.21583 0.22543  

3: 0.03886 0.08514 0.02243 0.58943 0.24443 0.12229 0.03371 0.063 0.01027 0.00729  

4: 0.212 0.02971 0.01214 0.16357 0.388 0.04129 0.03971 0.09814 0.002 0.00471  

5: 0.011 0.16929 0.01943 0.08686 0.03771 0.55843 0.01414 0.045 0.01797 0.01157  

6: 0.02814 0.00343 0.001 0.02257 0.03743 0.01929 0.78871 0.23 0.00014 0.00129  

7: 0.04314 0.00386 0.00357 0.021 0.03329 0.02071 0.08886 0.38314 0.00128 0.00143  

8: 0.002 0.01614 0.23657 0.00714 0.00171 0.02071 0 0.00571 0.34194 0.33671  

9: 0.00343 0.02986 0.21057 0.00714 0.00414 0.01671 0.00157 0.00786 0.39857 0.392  

At 20 results 

q:   0     1     2     3     4     5     6     7     8     9    

r: 

0: 0.63557 0.00407 0.00336 0.02693 0.2295 0.0085 0.02786 0.15764 0.00021 0.001  

1: 0.00436 0.59043 0.0205 0.065 0.0275 0.1875 0.00321 0.00793 0.01633 0.02621  

2: 0.00329 0.03479 0.42936 0.01729 0.00621 0.02629 0.0055 0.00993 0.22611 0.22957  

3: 0.04393 0.08193 0.03257 0.54679 0.24564 0.14171 0.03607 0.06943 0.01434 0.01043  

4: 0.2205 0.03007 0.01236 0.18214 0.37364 0.04614 0.04429 0.10736 0.00243 0.00579  

5: 0.01136 0.18857 0.02307 0.09271 0.038 0.49821 0.01357 0.04229 0.02361 0.01643  

6: 0.02786 0.00321 0.00129 0.02407 0.03714 0.02114 0.76764 0.22907 0.00043 0.00214  

7: 0.04764 0.005 0.00371 0.02571 0.0355 0.02186 0.09929 0.36157 0.00164 0.002  

8: 0.00229 0.02329 0.24814 0.01 0.00207 0.02893 0.00021 0.00607 0.3169 0.36179  

9: 0.00321 0.03721 0.22564 0.00936 0.00479 0.01971 0.00236 0.00871 0.398 0.34464  

At 50 results 

q:   0     1     2     3     4     5     6     7     8     9    

r: 

0: 0.58957 0.00514 0.00343 0.03863 0.24031 0.01003 0.03474 0.16923 0.00086 0.00177  

1: 0.00449 0.5244 0.03331 0.06266 0.02503 0.19566 0.00277 0.00889 0.03039 0.05211  

2: 0.00483 0.04234 0.36251 0.02746 0.01011 0.04209 0.00663 0.01109 0.21244 0.23291  

3: 0.053 0.078 0.04931 0.46354 0.2402 0.1524 0.04414 0.0762 0.01946 0.02009  



 

4: 0.23957 0.02929 0.01694 0.20803 0.35137 0.0512 0.04766 0.11409 0.00417 0.00646  

5: 0.01063 0.21717 0.03066 0.10469 0.03837 0.41614 0.01529 0.03797 0.03692 0.02877  

6: 0.03166 0.00369 0.00489 0.0324 0.04183 0.02631 0.7302 0.22831 0.00071 0.00426  

7: 0.06083 0.00597 0.00594 0.0306 0.0438 0.02557 0.115 0.3386 0.00225 0.00634  

8: 0.00249 0.0374 0.26023 0.01709 0.00349 0.0456 0.00109 0.00626 0.24374 0.37851  

9: 0.00294 0.05517 0.23223 0.01491 0.00549 0.035 0.00249 0.00937 0.3598 0.26854  

 

--- 

Mean filtered genre accuracy: 

 

At 5 results: 0.5441199103321785At 10 results: 0.5199511514163435At 20 results: 0.48647615651110643At 50 results: 

0.42886232321173823 

--- 

Normalised average distance between examples of same class: 

genre 0.9932168836613334 

artist 0.984138566332805 

trackname 1.7976931348623157E308 

album 0.9928682568161565 

--- 

Artist/Genre ratio: 0.9908596828367812 

--- 

% of files never similar at 5 results: 0.06942857142857142 

% of files never similar at 10 results: 0.029 

% of files never similar at 20 results: 0.007714285714285714 

% of files never similar at 50 results: 0.001 

--- 

Maximum number of times a song was similar at 5 results: 24 

  Track: a001629, genre: RAPHIPHOP 

Maximum number of times a song was similar at 10 results: 49 

  Track: a001629, genre: RAPHIPHOP 

Maximum number of times a song was similar at 20 results: 74 

  Track: a004535, genre: RAPHIPHOP 

Maximum number of times a song was similar at 50 results: 153 

  Track: a005185, genre: RAPHIPHOP 

--- 



 

 

 

 

 

 

 

 



 

 



  

 

 



 



  

 

 



 

 

 



  

 



 

 

 



  

 

 



 



  

 

 

 

 



 



  

 



 

 



  

 

   

 

 


