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1. Load Whole Dataset

clear 
close 
 
addpath(genpath('Optimodel_Functions'))
[num,txt]=xlsread('Dataset.xlsx');
WDATA=dataset(num(2:end,:));
WDATA.axisscale{2,1}=num(1,:);
WDATA.label{1,1}=txt(2:end,1);
WDATA.class{1,1}=txt(2:end,2);
WDATA.class{1,2}=txt(2:end,3);
 
WDATAN=preprocess('calibrate',... 
    [preprocess('default','SNV') preprocess('default','baseline')],WDATA);
 
figure
plot(WDATAN.axisscale{2,1},WDATAN.data(WDATAN.class{1,1}==1,:),'r')
hold on
plot(WDATAN.axisscale{2,1},WDATAN.data(WDATAN.class{1,1}==2,:),'g')
ax=gca;ax.FontSize=8;
ax.XLabel.String='Wavenumber (cm^-^1)'; ax.XLabel.FontSize=8;ax.XDir='reverse';
ax.YLabel.String='Absorbance (a.u.)';ax.YLabel.FontSize=8;
box off
title('Baseline Normalized Data Full Dataset');
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tabulate(WDATA.classid{1,1})

   Value    Count   Percent
  NegSal       84     49.12%
  PosSal       87     50.88%

2. Define Preprocessing and Spectral Regions

MC=preprocess('default','Mean Center');
FD=preprocess('default','Derivative (SavGol)');
FD.userdata.useexcluded ='true';
FD.userdata.wt ='1/d';
FD.userdata.width=11;
SNV=preprocess('default','SNV');
prepo= [FD SNV MC];
reg=[800 1300];
 

3. Do Double Cross Validation
It is given the option to perform the MCCV or to use previous resoulds saved as "MCCV_out"
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Answer=inputdlg('Do Model=1 / Load Model output=2');
 
if Answer{1,1}==num2str(1)
[ERR_PLS,ERR_SVM,CVerr,LVsel]=MC2CV(WDATA,1,WDATA.class{1,2},50,0.7,8,prepo,reg);
elseif Answer{1,1}==num2str(2)
load MCCV_out
end

4. Plot Results

4.1 PLSDA- 3 Replicates

 Avprob_pls=nanmean(ERR_PLS.Yprob_MCCV');
 Stdprob_pls=nanstd(ERR_PLS.Yprob_MCCV');
         

Plot Probability

figure 
negind=find((WDATA.class{1,1}==1));
set(gca,'Ylim',[-0.25 1.25], 'FontSize',12,'FontName','Helvetica',...
    'FontWeight', 'bold', 'Box', 'Off')
hold on
errorbar(negind,Avprob_pls(negind),Stdprob_pls(negind),'o')
scatter(negind,Avprob_pls(negind),'b','filled')
hold on
posind=find((WDATA.class{1,1}==2));
errorbar(posind,Avprob_pls(posind),Stdprob_pls(posind),'o')
scatter(posind,Avprob_pls(posind),'r','filled')
hline(0.5,'--k')
lgd=legend('Neg std','Neg','Pos std','Pos');
lgd.NumColumns = 4;
lgd.Location = 'north';
ax=gca; ax.YLabel.String='Probability';ax.XLabel.String='Sample'; 
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Plot ROC

[Xpls,Ypls,T_PLS,AUC_PLS_CV] = perfcurve(WDATA.class{1,1},1-Avprob_pls,2);
 
ROC=figure;
plot(Xpls,Ypls,"LineWidth",3)
xlabel('False positive rate') 
ylabel('True positive rate')
title(['ROC for Classification PLSDA'])
text(0.68, 0.070,['AUROC = ' num2str(AUC_PLS_CV)])
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4.2 PLSDA- Average

dat_Avprob_pls=dataset(Avprob_pls');
dat_Avprob_pls.class{1,1}=WDATA.class{1,1};
dat_Avprob_pls.class{1,2}=WDATA.class{1,2};
rep_Avprob_pls=replicateaverager(dat_Avprob_pls,2);
 
 
dat_Stdprob_pls=dataset(Stdprob_pls');
dat_Stdprob_pls.class{1,1}=WDATA.class{1,1};
dat_Stdprob_pls.class{1,2}=WDATA.class{1,2};
rep_Stdprob_pls=replicateaverager(dat_Stdprob_pls,2);
         

Plot Probablity

figure 
set(gcf, 'Position',[1000 200 550 500], 'PaperPositionMode', 'Auto');
negind=find((rep_Avprob_pls.class{1,1}==1));
hold on
set(gca,'Ylim',[-0.1 1.25], 'FontSize',14,'FontName','Helvetica', 'FontWeight', 'bold',...
    'Box', 'Off')    
errorbar(negind,rep_Avprob_pls.data(negind),rep_Stdprob_pls.data(negind),'o')
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scatter(negind,rep_Avprob_pls.data(negind),'b','filled')
hold on
posind=find((rep_Avprob_pls.class{1,1}==2));
errorbar(posind,rep_Avprob_pls.data(posind),rep_Stdprob_pls.data(posind),'o')
scatter(posind,rep_Avprob_pls.data(posind),'r','filled')
hline(0.605,'--k')
lgd=legend('Neg std','Neg','Pos std','Pos');
lgd.NumColumns = 4;
lgd.Location = 'north';
ax=gca; ax.YLabel.String='Probability';ax.XLabel.String='Sample'; 

Plot ROC

[Xpls,Ypls,T_PLS,AUC_PLS_CV_rep] = perfcurve(rep_Avprob_pls.class{1,1},1-rep_Avprob_pls.data,2);
ROC_mat_PLS = [1-Xpls, Xpls, Ypls, T_PLS, 1-T_PLS];
 
ROC=figure;
set(gcf, 'Position',[1000 200 500 500], 'PaperPositionMode', 'Auto');
set(gca, 'FontSize',14,'FontName','Helvetica', 'FontWeight', 'bold', 'Box', 'Off')
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plot(Xpls,Ypls,"LineWidth",3)
hold on, 
plot(Xpls(33), Ypls(33), 'o', 'LineWidth', 3)
xlabel('False positive rate') 
ylabel('True positive rate')
xticks([0:0.1:1])
text(0.68, 0.070,['AUROC = ' num2str(AUC_PLS_CV_rep)])
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