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2.24 5.97;
1.71 2.14;
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0.1 6.1;

1.7 9 ;

31.2 6.5 ;
0.3 4._44;

1.785 12.58;
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1.86 13.69;
0.875 20.6;

11.46 6.88;
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425 11.4 76.3 0.4 51 4.3;

335 2.9 66.5 2.6 10 10.7;

83 0.8 15.7 O 8.2 3.2;

85 2.8 11.2 0.3 1.5 3.7;

91 6.5 7.3 0.8 4 0.9;

22 0.1 3.6 0.3 3.5 1.3 1;

MeanData=[];

MedianData=[];

for p=1:length(filename)
disp(sprintf("processing file %d of %d *,p,length(filename)));
temp=[];
for g=1:5

temp=[temp
ReadRamanDAT ((sprintf("%s%d.dat" ,char(filename(p)),ND))1;

end;

temp=RemoveCosmicSpikes(temp, [280 327 332 333 334 419 427 460
579 580 695 836 837 849 875 877 1120 1184 ]);

temp=RemoveCosmicSpikes(temp, [1189 1351 1365 1415 1456 1544 1549
1626 1650 1682 1751 2072 2110 ]);

MeanData=[MeanData AverageRamanData(temp,0)];
MedianData=[MedianData AverageRamanData(temp,1)];

end;

save MeanData.mat MeanData NF NFnames
save MedianData.mat MedianData NF NFnames

A-3: The algorithm for the processing of data -1st Method

clear; close all; clc;

load MeanData.mat
data=MeanData;
[NumberOfFoods NumberofNF]=size(NF);
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t=0.75; %last value of p
s=100; % last value of q
rangep=[];
rangeq=[];

indexp=0;

Ntesting=15;

for p=0.1:0.05:t % change filter from 0.1 to 0.75 in steps of 0.05

indexp=indexp+1;
rangep=[rangep p];
disp(sprintf("Executing filter %f (max %F)",p,t)); %information
message about the program execution
indexqg=0;
for g=10:10:s %change Npca from 10 to 100 in steps of 10
indexg=indexg+1;

rangeq(indexq)=q;

disp(sprintf(” Executing Npca %d (max %d)",q,S));
%information message about the program execution

Filtdata=FilterRamanData(data,[0.009,p]); %Filter value
which corresponds to p

[m n]=size(Filtdata);

temp=Filtdata(:,2:2:n);

[m n]=size(temp);

training_data = temp(:,1l:n-Ntesting)";

testing_data = temp(:,n-Ntesting+l:n)"~;
% Find derivatives

[m n]=size(training_data);
fderivative=training_data(:,2:n)-training_data(:,1:n-1);

sderivative=fderivative(:,2:n-1)-fderivative(:,1:n-2);
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training _data = [training data fderivative sderivative];

%combine in one matrix

[m n]=size(testing_data);
fderivative=testing data(:,2:n)-testing_data(:,1:n-1);
sderivative=fderivative(:,2:n-1)-fderivative(:,1:n-2);
testing _data = [testing data fderivative sderivative];

% Find PCA

[pcs,newdata,variances,t2] = princomp([training data]); %pca
execution for the data

percent_explained = 100*variances/sum(variances); %calculate
the percent of the total variability explained by each principal
component

PCAData=[training_data]*pcs(:,1:q); %Npca=q

%solve equations
[m n]=size(NF);
a_coeff= pinv(PCAData)*NF(1:m-Ntesting,:); %Finding the

coefficients

PCAData=[testing_data]*pcs(:,1:q); %Npca=q
NF_estimate=(PCAData*a_coeff); %finding the NF estimated
temp= sgrt(sum((((NF(m-Ntesting+1l:m,:)-
NF_estimate) ./NF_estimate) .~2)))/NumberOfFoods; %estimation of the
mean square error at every column
MSE(indexp, indexq,1:NumberofNF)=temp;

end
end

for i=1:NumberofNF %i=the NF
temp=MSE(:,:,i);
[minvalue, indexp]=min(temp);

[minvalue, indexq]= min(minvalue®);

results(i,1:3)= [minvalue indexp(indexq) indexq];
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disp(sprintf("The best filter

value

%F" ,char(NFnames(i)),rangep(results(i,2))));

disp(sprintf(“The best PCA

number

%F" ,char(NFnames(i)),rangeq(results(i,3))));

disp(sprintf("The MSE
%F" ,char(NFnames(i)),results(i,l)));

end

for

for

for

%s

%s

%s

save resultsmean2deriv.mat results MSE NF NFnames NF_estimate

A-4: The algorithm for the processing of data -2nd Method

clear; close all; clc;

load MeanData.mat

data=MeanData;

[NumberOfFoods NumberofNF]=size(NF);
maxfilter=0.75; %last value of p
maxpca=100; % last value of q
rangep=[];

rangeq=[];

indexp=0;
Ntesting=15;
e=1;

ranges=[400,500;
500,600;
600,700;
700,800;
800,900;
1000,1100;
1100,1200;
1300,1400;
1500,1600;
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1800,1900;
1700, 1800;
1600,1700;
2100,2200] ;

for p=0.1:0.05:maxfilter % change Ffilter from 0.1 to 0.75 in steps of
0.05

indexp=indexp+1;

rangep=[rangep p];

disp(sprintf("Executing filter %f (max %f)",p,maxFilter));
%information message about the program execution

indexqg=0;

for g=10:10:maxpca %change Npca from 10 to 100 in steps of
10
indexg=indexg+1;

rangeq(indexq)=q;

disp(sprintf(" Executing Npca %d (max %d)",q,maxpca));
%information message about the program execution

Filtdata=FilterRamanData(data,[0.009,p]); %fFilter value
which corresponds to p

[NumberOfRanges,n]=size(ranges); % m=16,n=2

A=Filtdata(:,1);

for r=1:NumberOfFoods

F=Filtdata(:,r*2);

for s=1:NumberOfRanges

C(r,s)=mean(F(Find((A>ranges(s,1))&(A<ranges(s,2)))));

end
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H=C(r,:);

B=ones([length(H) length(H)])*diag(H);
B=B./B";

[k,1]=size(B); %k=16,1=16

D=triu(B);

D=D(Find(D&(~(D==1))))";

[u v]=size(D);

E(r,1:v)=D(1,1:Vv);

end

training_data =[ C(1:NumberOfFoods-Ntesting,:) ];
testing _data = [C(NumberOfFoods-Ntesting+1:NumberOfFoods,:)];

% find derivatives

[m n]=size(training_data);
fderivative=training data(:,2:n)-training_data(:,1:n-1);
sderivative=fderivative(:,2:n-1)-fderivative(:,1:n-2);
training_data = [training _data fderivative sderivative
E(1:NumberOfFoods-Ntesting,:)]; %combine in one matrix

[m n]=size(testing data);
fderivative=testing data(:,2:n)-testing_data(:,1:n-1);
sderivative=fderivative(:,2:n-1)-fderivative(:,1:n-2);
testing _data = [testing_data fderivative sderivative
E(NumberOfFoods-Ntesting+1:NumberOfFoods, :)];

% Find PCA

[pcs,newdata,variances,t2] = princomp([training_data]); %pca
execution for the data

percent_explained = 100*variances/sum(variances); %calculate
the percent of the total variability explained by each principal
component

PCAData=[training_data]*pcs(:,1:q); %Npca=q
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%solve equations
[m n]=size(NF);
a_coeff= pinv(PCAData)*NF(1:m-Ntesting,:); %finding the
coefficients
PCAData=[testing_data]*pcs(:,1:q); %Npca=q
NF_estimate=(PCAData*a_coeff); %finding the NF estimated
temp= sqrt(sum((((NF(m-Ntesting+1l:m,:)-
NF_estimate) ./NF_estimate) .~2)))/NumberOfFoods; %estimation of the

mean square error at every column
MSE(indexp, indexq,1:NumberofNF)=temp;

end
end
for i=1:NumberofNF %i=the NF
temp=MSE(:,:,1);
[minvalue, indexp]=min(temp);
[minvalue, indexq]= min(minvalue®);

results(i,1:3)= [minvalue indexp(indexq) indexq];

disp(sprintf("The best filter value for %s is
%F" ,char(NFnames(i)),rangep(results(i,2))));

disp(sprintf("The best PCA number for %s is
%fF" ,char(NFnames(i)),rangeq(results(i,3))));

disp(sprintf("The MSE for %s is
%F" ,char(NFnames(i)),results(i,l)));

end

save resultsmean.mat results MSE NF NFnames NF_estimate
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A-5: Functions

A-5-1:Average Raman Data

function AvgData=AverageRamanData(data,UseMedian);
%

% Averages Raman spectra

%  AvgData=AverageRamanData(data,UseMedian);

%

% UseMedian: IT true use median instead of mean
%

if (nhargin<2)
UseMedian=0;
end;

[m,n]=size(data);
AvgData(:,1l)=data(:,1);

it (UseMedian)
AvgData(:,2)= median(data(:,2:2:n),2);
else
AvgData(:,2)=2*(sum(data(:,2:2:n)")")/n;
end;

A-5-2:Normalize Raman Data

function NmIData=NormalizeRamanData(data,peak,options);
%

% Normalize Raman spectra

% NmIData=Normal izeRamanData(data [,peak,options]);
%

% data: Raman data

% peak: The wavenumber of the peak to normalize (Default:
the

% maximum of the First spectrum

% options: "Peak": normalize to peak (default)
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% "Power”: normalize to power
%

if nargin<3 options="Peak"; end;
if nargin<2
[y ind]=max(data(:,2));
peak=data(ind,1);
end;

[m,n]=size(data);
NmIData=data;

for p=2:2:n
NmIData(:,p)= NmlData(:,p) - min(NmlData(:,p));
end;

switch lower(options)
case ("peak®)
peak=max(find(data(:,1)<=peak));

% PeakValue=data(peak,?2);
for p=2:2:n
% NmlData(:,p)=NmlData(:,p)*PeakValue/(NmlData(peak,p));
NmIData(:,p)=NmlData(:,p)/(NmlData(peak,p));
end;

case (“power"®)

% PeakValue = sum(data(:,p));
for p=2:2:n
PeakValue = sum(data(:,p));
% NmIData(:,p)=NmlData(:,p)*PeakValue/sum(NmlData(:,p));:
NmIData(:,p)=NmlData(:,p)/sum(NmlData(:,p));
end;
otherwise

disp("Invalid option®);
end;

A-5-3:Project to Substrate

function normdata = ProjectToSubstrate(data,subst);
%
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% Project data to a substrate vector to remove background
% normdata = ProjectToSubstrate(data,subst);
%

[m,n]=size(data);
normdata=data;
for p=1:2:n

normdata(:,p+1)= normdata(:,p+1) -
(subst(:,2)"*normdata(:,p+1)) / (subst(:,2)"*subst(:,2))
subst(:,2);
end;

D.4 Read Raman Data

function data=ReadRamanDAT(filename);

%

% data=ReadRamanDAT(Ffilename);

%

% Read DAT files exported from the Enwave Raman System
%

Ffid=Fopen(filename, "rv);
fread(fid,1151, "uchar®);

for p=1:2036
data(p,1l)= fread(fid,1,"float64", "ieee-le");
data(p,2)= fread(fid,1,"float64", "ieee-le");

end;

fclose(fid);

A-5-4: Remove Cosmic Spikes

function rdata = RemoveCosmicSpikes(data,waven,N);
%

% Remove Cosmic Spikes from Raman spectra

% rdata = RemoveCosmicSpikes(data,waven,N);

%

% waven: The wavenumber where the peak of the spike is located
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% Default: [1184 1625 2167]

% N: The number of points before and after the peak to be
eliminated

% Default: 6

%

if (nargin<3), N=6; end;
ifT (nargin<2), waven=[1184 1625 2167]; end;
it (length(waven)<1l), waven=[1184 1625 2167]; end;

[m,n]=size(data);

for g=1:2:n
tempdata=data(:,q:qg+1);
for p=1:length(waven)
range=find((tempdata(:,1)>waven(p)-
N)&(tempdata(:,1l)<waven(p)+N));

tempdata(range,2)=(tempdata(range(1),2): ((tempdata(range(length(range
)),2)-tempdata(range(1),2))/(2*N-
1)) :tempdata(range(length(range)),2)-
((tempdata(range(length(range)),2)-tempdata(range(1),2))/(2*N-1)))";
end;
rdata(:,q:q+1l)=tempdata;
end;

A-5-5: Filter Raman Data

function FiltData=FilterRamanData(data,FregRange);
%

4 Filter the Raman spectra

=S

% FiltData=FilterRamanData(data,FreqgRange);
%

% FregRange: The frequency range from O (dc) to 1 (maximum
frequency)
% Default: [0.009 0.15]

%

if (nargin<2), FreqgRange=[0.009 0.15]; end;
if (FreqRange(2)==1) FregRange(2)=0.9999; end;
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[m,n]=size(data);
FiltData(:,1:2:n)=data(:,1:2:n);

[b,a] = butter(5,FregRange);

for p=1:2:n
FiltData(:,p+1)
FiltData(:,p+l)
end;

Ffiltfilt(b,a,data(:,p+1));
FiltData(:,p+1l)-min(FiltData(:,p+1));

A-5-6: Plot Raman Data

function
PlotRamanData(data,WaveRange,options,PlotLegend,PlotTitle,NewFigure);
%

% function
PlotRamanData(data,WaveRange,options,PlotLegend,PlotTitle,NewFigure);
%

% Plot Raman spectra

% function PlotRamanData(data); or

% function PlotRamanData([datal data2 ...]);

%

%  WaveRange:

% Range (in cm-1) which to plot

% Default or []: entire range

%

% options:

% *normal"- plot normaly

% "stacked® - plot stacked

% "separated® - plot separately
% Default: "normal*

%

% PlotLegend:

% Cell array to be used as plot legend
% Default: {"A"; "B"; ...}

%

% PlotTitle:

% String to be used for plot title
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% Default: "Raman Spectra“”

% New Figure

% Open new Ffigure for the plot
% Default: 1 (TRUE)

%

[m,n]=size(data);

. 9" "b* *m" "c];

col=["y" "r
if nargin < 6, NewFigure = 1; end;
if nargin < 5, PlotTitle = "Raman Spectra®; end;
if nargin < 4
DoLegend=1;
TempLegend=[];
for p=1:n/2
TempLegend=[TempLegend; char(64+p)];
PlotLegend= cellstr(TempLegend);
end;
else
DoLegend=length(PlotLegend);
end;
if nargin < 3, options = "normal”; end;
it ((nargin < 2)]|(max(size(WaveRange))<2))
WaveRange=[min(data(:,1)) max(data(:,1))];
end;
IndexRange=[max(find(data(:,1)<=WaveRange(1)))
max(find(data(:,1)<=WaveRange(2)))1;

ifT NewFigure figure;end;

if (options(1:6)=="stacke")

offs=0;
for p=2:2:n
offs=offs+max(data(lndexRange(1): IndexRange(2),p));
end;
end;
for p=1:2:n

switch lower(options)
case ("separated-®)
subplot(n/2,1,(p+1)/2);
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plot(data(lndexRange(1): IndexRange(2),p),data(IndexRange(l) : IndexRang
e(2),p+l),col(rem((p+1)/2,length(col))+1));
axis tight;
ylabel ("counts®);
if DoLegend legend(PlotLegend((p+1)/2));end;
case ("stacked")
offs=offs-max(data(IndexRange(l): IndexRange(2),p+1));

data(lndexRange(1): IndexRange(2),p+1l)=data(IndexRange(l) : IndexRange(2
),ptl)+offs;
hold on;

plot(data(lndexRange(1): IndexRange(2),p) ,data(IndexRange(1): IndexRang
e(2),pt+tl),col(rem((p+t1)/2,length(col))+1));
axis tight;
hold off;
if DoLegend legend(PlotLegend(1:(p+1)/2));end;
ylabel("arbitary stacked counts®);
otherwise

hold on;

plot(data(lndexRange(1): IndexRange(2),p) ,data(IndexRange(1): IndexRang
e(2),p+l),col(rem((p+1)/2,length(col))+1));

axis tight;

if DoLegend legend(PlotLegend(1:(p+1)/2));end;

hold off;
ylabel ("counts®);
end;
end;
title(PlotTitle);

xlabel ("wavenumber (cm-1)");

A-5-7:Raman

% Functions for Enwave Raman System
%
% AvgData=AverageRamanData(data,UseMedian);
% Averages Raman spectra
%
85



% FiltData=FilterRamanData(data [,FreqRange])

% Filter the Raman spectra

%

% NmIData=Normal izeRamanData(data [,Peak,options])

% Normalize Raman spectra

%

% PlotRamanData(data
[ ,WaveRange,options,PlotLegend,PlotTitle,NewFigure]);

% Plot Raman spectra

%

% data=ReadRamanText(Ffilename)

% Read text exported from the Enwave Raman System

%

% data=ReadRamanDAT (filename)

% Read DAT files exported from the Enwave Raman System

%

% normdata = ProjectToSubstrate(data,subst);

% Project data to a substrate vector to remove background
%

% rdata = RemoveCosmicSpikes(data,waven,N);

% Remove Cosmic Spikes from Raman spectra

A-5-8: Read Raman Text

function data=ReadRamanText(filename);

%

% data=ReadRamanText(Filename);

%

% Read text exported from the Enwave Raman System
%

fid=fopen(filename, "r=);
disp(sprintf(“Date: %s",fgetl(fid)));
fgetl (fid);

fgetl (fid);

for p=1:53
fgetl (fid);
end;
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for p=1:2036
s= fgetl (Fid);
s(find(s==",%))=".";
data(p,1:2)= sscanf(s, "%f")";

end;

fclose(fid);
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Appendix B

B-1:Results of the 1*-method

Using Mean (2 derivatives)

The best filter value for Calories is 0.300000
The best PCA number for Calories is 30.000000
The MSE for Calories is 0.031638

The best filter value for Fat is 0.200000

The best PCA number for Fat is 10.000000
The MSE for Fat is 0.053680

The best filter value for Carbo is 0.750000

The best PCA number for Carbo is 90.000000
The MSE for Carbo is 0.054509

The best filter value for Fiber is 0.100000

The best PCA number for Fiber is 100.000000
The MSE for Fiber is 0.092809

The best filter value for Sugars is 0.100000
The best PCA number for Sugars is 60.000000
The MSE for Sugars is 0.082452

The best filter value for Protein is 0.400000
The best PCA number for Protein is 10.000000
The MSE for Protein is 0.042057

Using Mean (1 derivatives)

The best filter value for Calories is 0.300000
The best PCA number for Calories is 30.000000
The MSE for Calories is 0.030395

The best filter value for Fat is 0.200000

The best PCA number for Fat is 10.000000

The MSE for Fat is 0.054132
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The best filter value for Carbo is 0.750000
The best PCA number for Carbo is 80.000000
The MSE for Carbo is 0.062188

The best filter value for Fiber is 0.100000

The best PCA number for Fiber is 100.000000
The MSE for Fiber is 0.092834

The best filter value for Sugars is 0.100000
The best PCA number for Sugars is 60.000000
The MSE for Sugars is 0.083855

The best filter value for Protein is 0.400000
The best PCA number for Protein is 10.000000
The MSE for Protein is 0.042031

Using Mean (0 derivatives)

The best filter value for Calories is 0.550000
The best PCA number for Calories is 30.000000
The MSE for Calories is 0.028980

The best filter value for Fat is 0.250000

The best PCA number for Fat is 20.000000
The MSE for Fat is 0.057027

The best filter value for Carbo is 0.650000

The best PCA number for Carbo is 90.000000
The MSE for Carbo is 0.061634

The best filter value for Fiber is 0.100000

The best PCA number for Fiber is 100.000000
The MSE for Fiber is 0.092940

The best filter value for Sugars is 0.100000
The best PCA number for Sugars is 80.000000
The MSE for Sugars is 0.090100

The best filter value for Protein is 0.400000
The best PCA number for Protein is 10.000000
The MSE for Protein is 0.041905
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Using Median (2derivatives)

The best filter value for Calories is 0.100000
The best PCA number for Calories is 50.000000
The MSE for Calories is 0.031631

The best filter value for Fat is 0.250000

The best PCA number for Fat is 10.000000
The MSE for Fat is 0.050858

The best filter value for Carbo is 0.450000

The best PCA number for Carbo is 90.000000
The MSE for Carbo is 0.051912

The best filter value for Fiber is 0.150000

The best PCA number for Fiber is 30.000000
The MSE for Fiber is 0.051353

The best filter value for Sugars is 0.100000
The best PCA number for Sugars is 50.000000
The MSE for Sugars is 0.067368

The best filter value for Protein is 0.700000
The best PCA number for Protein is 10.000000
The MSE for Protein is 0.039237

Using Median (1derivative)

The best filter value for Calories is 0.350000
The best PCA number for Calories is 30.000000
The MSE for Calories is 0.036190

The best filter value for Fat is 0.250000

The best PCA number for Fat is 10.000000

The MSE for Fat is 0.050678

The best filter value for Carbo is 0.450000

The best PCA number for Carbo is 90.000000
The MSE for Carbo is 0.051930

The best filter value for Fiber is 0.150000

90



The best PCA number for Fiber is 30.000000
The MSE for Fiber is 0.051395

The best filter value for Sugars is 0.150000
The best PCA number for Sugars is 50.000000
The MSE for Sugars is 0.095719

The best filter value for Protein is 0.700000
The best PCA number for Protein is 10.000000
The MSE for Protein is 0.039588

Using Median (Oderivative)

The best filter value for Calories is 0.500000
The best PCA number for Calories is 30.000000
The MSE for Calories is 0.036044

The best filter value for Fat is 0.250000

The best PCA number for Fat is 10.000000
The MSE for Fat is 0.050459

The best filter value for Carbo is 0.500000

The best PCA number for Carbo is 90.000000
The MSE for Carbo is 0.052516

The best filter value for Fiber is 0.200000

The best PCA number for Fiber is 30.000000
The MSE for Fiber is 0.051513

The best filter value for Sugars is 0.150000
The best PCA number for Sugars is 50.000000
The MSE for Sugars is 0.098387

The best filter value for Protein is 0.750000
The best PCA number for Protein is 10.000000
The MSE for Protein is 0.041639
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B-2: The results of the 2" method

Using Mean-2derivatives

The best filter value for Calories is 0.150000
The best PCA number for Calories is 10.000000
The MSE for Calories is 0.036927

The best filter value for Fat is 0.200000

The best PCA number for Fat is 10.000000
The MSE for Fat is 0.052889

The best filter value for Carbo is 0.650000

The best PCA number for Carbo is 40.000000
The MSE for Carbo is 0.087555

The best filter value for Fiber is 0.200000

The best PCA number for Fiber is 80.000000
The MSE for Fiber is 0.076485

The best filter value for Sugars is 0.100000
The best PCA number for Sugars is 50.000000
The MSE for Sugars is 0.064463

The best filter value for Protein is 0.450000
The best PCA number for Protein is 10.000000
The MSE for Protein is 0.047689

Using Mean-1derivative

The best filter value for Calories is 0.450000
The best PCA number for Calories is 20.000000
The MSE for Calories is 0.037109

The best filter value for Fat is 0.200000

The best PCA number for Fat is 10.000000

The MSE for Fat is 0.054393

The best filter value for Carbo is 0.700000

The best PCA number for Carbo is 50.000000
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The MSE for Carbo is 0.090696

The best filter value for Fiber is 0.250000

The best PCA number for Fiber is 50.000000
The MSE for Fiber is 0.074851

The best filter value for Sugars is 0.100000
The best PCA number for Sugars is 50.000000
The MSE for Sugars is 0.064671

The best filter value for Protein is 0.350000
The best PCA number for Protein is 10.000000
The MSE for Protein is 0.046277

Using Median-2derivatives

The best filter value for Calories is 0.100000
The best PCA number for Calories is 10.000000
The MSE for Calories is 0.040363

The best filter value for Fat is 0.300000

The best PCA number for Fat is 10.000000
The MSE for Fat is 0.058866

The best filter value for Carbo is 0.500000

The best PCA number for Carbo is 20.000000
The MSE for Carbo is 0.067116

The best filter value for Fiber is 0.350000

The best PCA number for Fiber is 90.000000
The MSE for Fiber is 0.075126

The best filter value for Sugars is 0.700000
The best PCA number for Sugars is 30.000000
The MSE for Sugars is 0.070757

The best filter value for Protein is 0.100000
The best PCA number for Protein is 20.000000
The MSE for Protein is 0.050765
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Using Median-1derivative

The best filter value for Calories is 0.600000
The best PCA number for Calories is 10.000000
The MSE for Calories is 0.040961

The best filter value for Fat is 0.600000

The best PCA number for Fat is 10.000000
The MSE for Fat is 0.061112

The best filter value for Carbo is 0.500000

The best PCA number for Carbo is 20.000000
The MSE for Carbo is 0.067116

The best filter value for Fiber is 0.250000

The best PCA number for Fiber is 40.000000
The MSE for Fiber is 0.071773

The best filter value for Sugars is 0.700000
The best PCA number for Sugars is 30.000000
The MSE for Sugars is 0.070757

The best filter value for Protein is 0.100000
The best PCA number for Protein is 20.000000
The MSE for Protein is 0.050765
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