Matlab code for classification of seven activities using
Euclidean Norm for setting S1 (Acceleration data with spatial
domain features)

clear all

tic;

%% Passes
SegmentedTrials=["PPOlpasstrial35","PPOlpasstrialb6","PPOlpasstrial’b
","PPO2passtrialle","PP02passtrial37", "PP02passtrialb6", "PPO2passtria
177","PPl0passtriall7","PP03passtriall?", "PPO3passtriald0", "PPO3passt
riale0","PPO03passtrial85","PPO4passtriall8","PPO4passtrial39", "PP04pa
sstrial6Q","PPO4passtrial8l","PPOSpasstrialle", "PPObSpasstrial37", "PPO
Spasstrialb59", "PPO0Spasstrial79", "PPObpasstrialle", "PPO6passtrial38","
PPO6passtriale0","PPO6bpasstrial83", "PPO7passtriall8", "PPO7passtrial39
","PPO07passtriale2","PPO07passtrial89", "PP09%passtrial23", "PP09passtria
146", "PP09passtriale7","PP0%passtrial89","PPllpasstriall6","PPllpasst
rial35","PPllpasstrialb56","PPllpasstrial75","PP12passtriall’", "PP12pa
sstrial36","PPl2passtriale0","PP12passtrial82"];

for i=l:length (SegmentedTrials)

load (SegmentedTrials (1))
AuxiliaryMatrixl =leftShank.accCal;
AuxiliaryMatrix2=leftThigh.accCal;
AuxiliaryMatrix3=pelvis.accCal;
AuxiliaryMatrix4=rightShank.accCal;
AuxiliaryMatrix5=rightThigh.accCal;
EucNormleftShank=sqrt (AuxiliaryMatrixl (:,1)."2+AuxiliaryMatrixl (:,2).
~2+AuxiliaryMatrixl (:,3).72);
EucNormleftThigh=sqrt (AuxiliaryMatrix2 (:,1) ."2+AuxiliaryMatrix2(:,2).
~2+AuxiliaryMatrix2(:,3) .72);
EucNormpelvis=sqrt (AuxiliaryMatrix3(:,1) ."2+AuxiliaryMatrix3(:,2) .72+
AuxiliaryMatrix3(:,3).%2);
EucNormrightShank=sqrt (AuxiliaryMatrix4 (:,1) ."2+AuxiliaryMatrix4(:,2)
.M2+AuxiliaryMatrix4 (:,3) .72);
EucNormrightThigh=sqrt (AuxiliaryMatrix5(:,1)."2+AuxiliaryMatrix5(:,2)
.M2+AuxiliaryMatrix5(:,3) .72);

EuclleftShank{i}=EucNormleftShank;
EuclleftThigh{i}=EucNormleftThigh;
Euclpelvis{i}=EucNormpelvis;
EuclrightShank{i}=EucNormrightShank;
EuclrightThigh{i}=EucNormrightThigh;

end

MatrixOfFeaturesPasses=zeros (40, 35);

Mean=zeros (40, 5) ;
Median=zeros (40, 5);
Std=zeros (40,5) ;
Skewness=zeros (40, 5) ;



Kurtosis=zeros (40,5);
Min=zeros (40,5) ;
Max=zeros (40,5) ;

for i=l:1length(SegmentedTrials)
%Mean
MeanLeftShank=mean (EuclleftShank{1l,i});
MeanLeftThigh=mean (EuclleftThigh{1l,1i});
MeanPelvis=mean (Euclpelvis{1l,1i});
MeanRightShank=mean (EuclrightShank{1l,1i});
MeanRightThigh=mean (EuclrightThigh{1,1i});
%Median
MedianLeftShank=median (EuclleftShank{1l,i});
MedianLeftThigh=median (EuclleftThigh{1l,i});
MedianPelvis=median (Euclpelvis{l,i});
MedianRightShank=median (EuclrightShank{1l,1i});
MedianRightThigh=median (EuclrightThigh{1,1i});
ss5td
StdLeftShank=std (EuclleftShank{1l,1});
StdLeftThigh=std (EuclleftThigh{1,1});
StdPelvis=std (Euclpelvis{l,1i});
StdRightShank=std (EuclrightShank{1,1});
StdRightThigh=std (EuclrightThigh{1,1});
%Skewness
SkewnessLeftShank=skewness (EuclleftShank{1l,i});
SkewnessLeftThigh=skewness (EuclleftThigh{1l,1i});
SkewnessPelvis=skewness (Euclpelvis{l,1i});
SkewnessRightShank=skewness (EuclrightShank{1l,i});
SkewnessRightThigh=skewness (EuclrightThigh{1l,i});
$Kurtosis
KurtosisLeftShank=kurtosis (EuclleftShank{1l,i});
KurtosisLeftThigh=kurtosis (EuclleftThigh{1l,1});
KurtosisPelvis=kurtosis (Euclpelvis{l,1i});
KurtosisRightShank=kurtosis (EuclrightShank{1l,i});
KurtosisRightThigh=kurtosis (EuclrightThigh{1l,1i});
$Min
MinLeftShank=min (EuclleftShank{1l,i});
MinLeftThigh=min (EuclleftThigh{1l,1i});
MinPelvis=min (Euclpelvis{l,1i});
MinRightShank=min (EuclrightShank{1l,1i});
MinRightThigh=min (EuclrightThigh{1l,1});
$Max
MaxLeftShank=max (EuclleftShank{1l,i});
MaxLeftThigh=max (EuclleftThigh{1l,1i});
MaxPelvis=max (Euclpelvis{1l,1});
MaxRightShank=max (EuclrightShank{1l,1i});
MaxRightThigh=max (EuclrightThigh{1l,1});

Mean (i, :)=[MeanLeftShank MeanLeftThigh MeanPelvis MeanRightShank
MeanRightThigh];

Median (i, :)=[MedianLeftShank MedianLeftThigh MedianPelvis
MedianRightShank MedianRightThigh];

Std (i, :)=[StdLeftShank StdLeftThigh StdPelvis StdRightShank
StdRightThigh];

Skewness (i, :)=[SkewnessLeftShank SkewnessLeftThigh SkewnessPelvi
SkewnessRightShank SkewnessRightThigh];

Kurtosis (i, :)=[KurtosisLeftShank KurtosisLeftThigh KurtosisPelvi

KurtosisRightShank KurtosisRightThigh];
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Min (i, :)=[MinLeftShank MinLeftThigh MinPelvis MinRightShank
MinRightThigh];

Max (i, :)=[MaxLeftShank MaxLeftThigh MaxPelvis MaxRightShank
MaxRightThigh];

MatrixOfFeaturesPasses (i, :)=[M n( , ) Median (i, :) Std(i,:)
Skewness (i, :) Kurtosis(i,:) Min (i, Max( , )1,
end
G=[0];

[x,~]=size (MatrixOfFeaturesPasses)
for i=l:x-1

G=[G 0];

end

G=G';
MatrixOfFeaturesPasses=[MatrixOfFeaturesPasses G];

MatrixOfFeaturesPasses=array2table (MatrixOfFeaturesPasses,

'VariableNames', { '"Meanl', '"Mean2', 'Mean3', 'Mean4', 'Meanb', '"Medianl','M
edian2', 'Median3', '"Median4d', 'Medianb5', 'Stdl"', 'Std2"', 'Std3"','Std4"', 'St
d5', 'Skewnessl', 'Skewness2', 'Skewness3"', 'Skewness4', 'Skewness5', 'Kurt
osisl', 'Kurtosis2', '"Kurtosis3', 'Kurtosis4', 'Kurtosisb', 'Minl', 'Min2',
'Min3', 'Min4d', 'Min5', 'Max1', 'Max2', 'Max3', 'Max4"', 'Max5"', 'Activity'});

SegmentedTrials=["PPOlshottriall8","PPOlshottrial37","PPOlshottrial58
","PPOlshottrial77","PP02shottriall8", "PP02shottrial39","PP02shottria
158", "PP02shottrial79","PPO4shottrial83", "PPO6bshottriall8", "PPO6shott
riald0","PPO6shottrialée2","PPO07shottrial9l", "PP10shottrial81l","PP1l1lsh
ottrial77","PPl2shottriall9","PP12shottrial38","PP12shottrial6el3", "PP1
2shottrial84","shotl", "shot2","shot3","shot4", "shot5","shot6", "shot7"
,"shot8","shot9","shotl10","shotll", "shotl2","shotl13","shot14","shotl5
","shotl6","shotl7","shotl18","shotl19","shot20", "shot21"];

for i=1l:length (SegmentedTrials)

load (SegmentedTrials (1))
AuxiliaryMatrixl =leftShank.accCal;
AuxiliaryMatrix2=leftThigh.accCal;
AuxiliaryMatrix3=pelvis.accCal;
AuxiliaryMatrix4=rightShank.accCal;
AuxiliaryMatrix5=rightThigh.accCal;
EucNormleftShank=sqgrt (AuxiliaryMatrixl(:,1) ."2+AuxiliaryMatrixl (:,2).
~"2+AuxiliaryMatrixl (:,3).72);
EucNormleftThigh=sqrt (AuxiliaryMatrix2 (:,1) ."2+AuxiliaryMatrix2(:,2).
~"2+AuxiliaryMatrix2(:,3).72);
EucNormpelvis=sqrt (AuxiliaryMatrix3(:,1) ."2+AuxiliaryMatrix3(:,2) .72+
AuxiliaryMatrix3(:,3)."%2);



EucNormrightShank=sqgrt (AuxiliaryMatrix4(:, 1) ."2+AuxiliaryMatrix4 (:,2)
.M2+AuxiliaryMatrix4 (:,3) .72);
EucNormrightThigh=sqgrt (AuxiliaryMatrix5(:, 1) ."2+AuxiliaryMatrix5(:,2)
.M2+AuxiliaryMatrix5(:,3) .72);

EuclleftShank{i}=EucNormleftShank;
EuclleftThigh{i}=EucNormleftThigh;
Euclpelvis{i}=EucNormpelvis;
EuclrightShank{i}=EucNormrightShank;
EuclrightThigh{i}=EucNormrightThigh;

end
MatrixOfFeaturesShots=zeros (40, 35);

Mean=zeros (40, 5) ;
Median=zeros (40,5);
Std=zeros (40,5);
Skewness=zeros (40, 5) ;
Kurtosis=zeros (40,5);
Min=zeros (40, 5);
Max=zeros (40,5) ;

for i=l:length (SegmentedTrials)
$Mean
MeanLeftShank=mean (EuclleftShank{1l,1i});
MeanLeftThigh=mean (EuclleftThigh{1l,1i});
MeanPelvis=mean (Euclpelvis{l,1});
MeanRightShank=mean (EuclrightShank{1l,1i});
MeanRightThigh=mean (EuclrightThigh{1l,1i});
$Median
MedianLeftShank=median (EuclleftShank{1l,i});
MedianLeftThigh=median (EuclleftThigh{1l,1i});
MedianPelvis=median (Euclpelvis{1l,1i});
MedianRightShank=median (EuclrightShank{1l,1i});
MedianRightThigh=median (EuclrightThigh{1l,1i});
$Std
StdLeftShank=std (EuclleftShank{1l,i});
StdLeftThigh=std (EuclleftThigh{1l,1i});
StdPelvis=std (Euclpelvis{l,i});
StdRightShank=std (EuclrightShank{1l,1i});
StdRightThigh=std (EuclrightThigh{1l,1i});
$Skewness
SkewnessLeftShank=skewness (EuclleftShank{1l,i});
SkewnessLeftThigh=skewness (EuclleftThigh{1l,1i});
SkewnessPelvis=skewness (Euclpelvis{l,1i});
SkewnessRightShank=skewness (EuclrightShank{1l,1i});
SkewnessRightThigh=skewness (EuclrightThigh{1l,1i});
$Kurtosis
KurtosisLeftShank=kurtosis (EuclleftShank{1l,i});
KurtosisLeftThigh=kurtosis (EuclleftThigh{1l,i});
KurtosisPelvis=kurtosis (Euclpelvis{l,1i});
KurtosisRightShank=kurtosis (EuclrightShank{1l,i});
KurtosisRightThigh=kurtosis (EuclrightThigh{1,i});
$Min
MinLeftShank=min (EuclleftShank{1l,i});
MinLeftThigh=min (EuclleftThigh{1,1i});



MinPelvis=min (Euclpelvis{1l,1i});
MinRightShank=min (EuclrightShank{1,1});
MinRightThigh=min (EuclrightThigh{1,1});
$Max

MaxLeftShank=max (EuclleftShank{1l,1i});
MaxLeftThigh=max (EuclleftThigh{1,1});
MaxPelvis=max (Euclpelvis{1l,1i});
MaxRightShank=max (EuclrightShank{1l,1});
MaxRightThigh=max (EuclrightThigh{1,1});

Mean (i, :)=[MeanLeftShank MeanLeftThigh MeanPelvis MeanRightShank
MeanRightThigh];

Median (i, :)=[MedianLeftShank MedianLeftThigh MedianPelvis
MedianRightShank MedianRightThigh];

Std (i, :)=[StdLeftShank StdLeftThigh StdPelvis StdRightShank
StdRightThigh];

Skewness (i, :)=[SkewnessLeftShank SkewnessLeftThigh SkewnessPelvis

SkewnessRightShank SkewnessRightThigh];
Kurtosis (i, :)=[KurtosisLeftShank KurtosisLeftThigh KurtosisPelvis
KurtosisRightShank KurtosisRightThigh];

Min (i, :)=[MinLeftShank MinLeftThigh MinPelvis MinRightShank
MinRightThigh];
Max (i, :)=[MaxLeftShank MaxLeftThigh MaxPelvis MaxRightShank

MaxRightThigh];

MatrixOfFeaturesShots (i, :)=[Mean (i, :) Median(i,:) Std(i,:)
Skewness (i, :) Kurtosis(i,:) Min(i,:) Max(i,:)]1;

end

MatrixOfFeaturesShots) ;
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MatrixOfFeaturesShots=[MatrixOfFeaturesShots G];

MatrixOfFeaturesShots=array2table (MatrixOfFeaturesShots,

'VariableNames', { '"Meanl', 'Mean?2', '"Mean3', '"Mean4', '"Mean5', '"Medianl', 'M
edian?2', '"Median3', '"Median4', 'Median5', 'Stdl', 'Std2"', 'Std3"', 'Std4"', 'St
d5', 'Skewnessl', 'Skewness2', 'Skewness3', 'Skewness4', 'Skewness5', 'Kurt
osisl', 'Kurtosis2', 'Kurtosis3', 'Kurtosis4', '"Kurtosis5', 'Minl', "Min2"',
'Min3', 'Min4', 'Min5', 'Maxl', 'Max2', 'Max3', 'Max4', 'Max5', 'Activity'});

%% 90degreeTurn

SegmentedTrials=["PPOlturn90triall0","PPOlturn90trial30", "PPOlturn90t
rialb52","PP02turn90triallQ", "PP02turn90trial32","PP02turn90trial73","
PPO3turn90trial34", "PPO03turn90trial55", "PPO03turn90trial80", "PP04turn9
Otriall2","PP04turn90trial33","PP04turn90trial55", "PPO04turn90trial5e"
,"PPO5turn90triall0"”, "PPO5turn90trial3l", "PPO5turn90trial32", "PPO5tur
n90trial74","PPO6turn90trialll", "PPO6turn90trial31", "PPO6turn90trialb
5","PPO6turn90trial77","PPO07turn90triall2", "PPO07turn90trial34", "PPO7t
urn90trial5e6e"”, "PPO7turn90trial57", "PPO9turn90triall5", "PP09turn90tria

5



119", "PPO09%turn90trial39”, "PPO09%turn90trial63"”, "PP10turn90trialll™, "PP1
Oturn90trial33","PP10turn90trialb53","PP10turn90trialb4", "PP11turn90tr
ial51","PPllturn90trial70","PP12turn90trialll™, "PP12turn90trial3l","P
P12turn90trialb52","PP12turn90trialb54","PP12turn90trial77"];

for i=1l:length (SegmentedTrials)

load (SegmentedTrials (1))
AuxiliaryMatrixl =leftShank.accCal;
AuxiliaryMatrix2=leftThigh.accCal;
AuxiliaryMatrix3=pelvis.accCal;
AuxiliaryMatrix4=rightShank.accCal;
AuxiliaryMatrixb=rightThigh.accCal;
EucNormleftShank=sqrt (AuxiliaryMatrixl (:,1)."2+AuxiliaryMatrixl (:,2).
~"2+AuxiliaryMatrixl(:,3) .72);
EucNormleftThigh=sqrt (AuxiliaryMatrix2 (:,1) ."2+AuxiliaryMatrix2 (:,2) .
~"2+AuxiliaryMatrix2(:,3) .72);
EucNormpelvis=sqgrt (AuxiliaryMatrix3(:,1) ."2+AuxiliaryMatrix3(:,2) .72+
AuxiliaryMatrix3(:,3).72);
EucNormrightShank=sqrt (AuxiliaryMatrix4 (:,1) ."2+AuxiliaryMatrix4 (:,2)
.M2+AuxiliaryMatrix4 (:,3) .72);
EucNormrightThigh=sqrt (AuxiliaryMatrix5(:,1) ."2+AuxiliaryMatrix5(:,2)
.M2+AuxiliaryMatrix5(:,3) .7%2);

EuclleftShank{i}=EucNormleftShank;
EuclleftThigh{i}=EucNormleftThigh;
Euclpelvis{i}=EucNormpelvis;
EuclrightShank{i}=EucNormrightShank;
EuclrightThigh{i}=EucNormrightThigh;

end

MatrixOfFeaturesTurn90=zeros (40, 35) ;
Mean=zeros (40, 5) ;

Median=zeros (40,5);

Std=zeros (40,5);
Skewness=zeros (40, 5) ;

Kurtosis=zeros (40,5);
Min=zeros (40, 5);

Max=zeros (40,5) ;

for i=l:1length (SegmentedTrials)
$Mean
MeanLeftShank=mean (EuclleftShank{1l,1});
MeanLeftThigh=mean (EuclleftThigh{1l,1i});
MeanPelvis=mean (Euclpelvis{1l,1i});
MeanRightShank=mean (EuclrightShank{1l,1i});
MeanRightThigh=mean (EuclrightThigh{1l,1i});
$Median
MedianLeftShank=median (EuclleftShank{1l,i});
MedianLeftThigh=median (EuclleftThigh{1l,1i});
MedianPelvis=median (Euclpelvis{1l,1i});
MedianRightShank=median (EuclrightShank{1l,1i});
MedianRightThigh=median (EuclrightThigh{1,1i});



s5td

StdLeftShank=std (EuclleftShank{1l,1i});
StdLeftThigh=std (EuclleftThigh{1l,1i});
StdPelvis=std (Euclpelvis{l,i});
StdRightShank=std (EuclrightShank{1l,1i})
StdRightThigh=std (EuclrightThigh{1l,1i})

sSkewness

SkewnessLeftShank=skewness (EuclleftShank{1l,i})
SkewnessLeftThigh=skewness (EuclleftThigh{1l,1i})
SkewnessPelvis=skewness (Euclpelvis{1l,1i})
SkewnessRightShank=skewness (EuclrightShank{1l,1i})
SkewnessRightThigh=skewness (EuclrightThigh{1l,1i})
$Kurtosis

KurtosisLeftShank=kurtosis (EuclleftShank{1l,i});
KurtosisLeftThigh=kurtosis (EuclleftThigh{1l,1i});
KurtosisPelvis=kurtosis (Euclpelvis{1l,1i});
KurtosisRightShank=kurtosis (EuclrightShank{1l,1i});
KurtosisRightThigh=kurtosis (EuclrightThigh{1,1i});
%Min

MinLeftShank=min (EuclleftShank{1l,i});
MinLeftThigh=min (EuclleftThigh{1l,i});
MinPelvis=min (Euclpelvis{1l,1i});
MinRightShank=min (EuclrightShank{1l,1i});
MinRightThigh=min (EuclrightThigh{1l,1i});

$Max

MaxLeftShank=max (EuclleftShank{1l,i});
MaxLeftThigh=max (EuclleftThigh{1l,i});
MaxPelvis=max (Euclpelvis{l,1});
MaxRightShank=max (EuclrightShank{1l,1i});
MaxRightThigh=max (EuclrightThigh{1,1});

Mean (i, :)=[MeanLeftShank MeanLeftThigh MeanPelvis MeanRightShank
MeanRightThigh];

Median (i, :)=[MedianLeftShank MedianLeftThigh MedianPelvis
MedianRightShank MedianRightThigh];

Std (i, :)=[StdLeftShank StdLeftThigh StdPelvis StdRightShank
StdRightThigh];

Skewness (i, :)=[SkewnessLeftShank SkewnessLeftThigh SkewnessPelvis
SkewnessRightShank SkewnessRightThigh];

Kurtosis (i, :)=[KurtosisLeftShank KurtosisLeftThigh KurtosisPelvis
KurtosisRightShank KurtosisRightThigh];

Min (i, :)=[MinLeftShank MinLeftThigh MinPelvis MinRightShank
MinRightThigh];

Max (i, :)=[MaxLeftShank MaxLeftThigh MaxPelvis MaxRightShank
MaleghtThlgh],

MatrixOfFeaturesTurn90 (i, :)=[Mean (i, :) Median(i,:) Std(i,:)
Skewness (i, :) Kurtosis(i,:) Min (i, :) Max( , )1
end
G=[31;
[x,~]=size (MatrixOfFeaturesTurn90) ;
for i=1l:x-1
G=[G 3];
end
G=G';

MatrixOfFeaturesTurn90=[MatrixOfFeaturesTurn90 G];



MatrixOfFeaturesTurn90=array2table (MatrixOfFeaturesTurn90,

'VariableNames', { '"Meanl', 'Mean2', '"Mean3', '"Mean4', '"Mean5', '"Medianl', 'M
edian?2', '"Median3', 'Median4', 'Median5', 'Stdl"', 'Std2"','std3"','std4"', 'St
d5', 'Skewnessl', 'Skewness2', 'Skewness3', 'Skewness4d', 'Skewness5', 'Kurt
osisl', 'Kurtosis2', 'Kurtosis3', 'Kurtosis4', 'Kurtosis5', '"Minl"', "Min2"',
'Min3', 'Min4d', 'Min5', 'Max1', 'Max2', 'Max3"', 'Max4"', 'Max5"', 'Activity'});

%% 180degreeTurn

SegmentedTrials=["PPO0lturnl80trial9","PPOlturnl80trial27","PPOlturnl8
Otrial7","PPOlturnl80triald8","PPOlturnl80triald9", "PP02turnl80trial’
","PP02turnl80trial9", "PP02turnl80triald7","PPO02turnl80triald8","PP02
turnl80triald9","PPO6turnl80trial26","PPOoturnl80trialbl"™, "PPO06turnls8
Otrial73","PP09turnl80trial59", "PP0S%turnl80trialel","PP11l1turnl80trial
7", "PP1llturnl80trial27","PP11turnl80triald9","PP11lturnl80trialece", "PP
1lturnl80triale67","turnl80 1", "turnl80 2","turnl80 3","turnl80 4","tu
rnl80 5", "turnl80 6","turnl80 7","turnl80 8", "turnl80 9","turnl80 10"
,"turnl80 11", "turnl80 12", "turnl80 13", "turnl80 14","turnl80 15","tu
rnl80 16","turnl80 17","turnl80 18","turnl80 19", "turnl80 20"];

for i=l:length (SegmentedTrials)

load (SegmentedTrials (1))
AuxiliaryMatrixl =leftShank.accCal;
AuxiliaryMatrix2=leftThigh.accCal;
AuxiliaryMatrix3=pelvis.accCal;
AuxiliaryMatrix4=rightShank.accCal;
AuxiliaryMatrix5=rightThigh.accCal;
EucNormleftShank=sqrt (AuxiliaryMatrixl (:,1)."2+AuxiliaryMatrixl(:,2).
~2+AuxiliaryMatrixl (:,3).72);
EucNormleftThigh=sqrt (AuxiliaryMatrix2 (:,1) ."2+AuxiliaryMatrix2(:,2).
~2+AuxiliaryMatrix2(:,3) .72);
EucNormpelvis=sqrt (AuxiliaryMatrix3(:,1) ."2+AuxiliaryMatrix3(:,2) .72+
AuxiliaryMatrix3(:,3).%2);
EucNormrightShank=sqrt (AuxiliaryMatrix4 (:,1) ."2+AuxiliaryMatrix4 (:,2)
.M2+AuxiliaryMatrix4 (:,3) .72);
EucNormrightThigh=sqgrt (AuxiliaryMatrix5(:, 1) ."2+AuxiliaryMatrix5(:,2)
.M2+AuxiliaryMatrix5(:,3) .72);

EuclleftShank{i}=EucNormleftShank;
EuclleftThigh{i}=EucNormleftThigh;
Euclpelvis{i}=EucNormpelvis;
EuclrightShank{i}=EucNormrightShank;
EuclrightThigh{i}=EucNormrightThigh;

end

MatrixOfFeaturesTurnl80=zeros (40, 35);

Mean=zeros (40, 5) ;
Median=zeros (40,5) ;
Std=zeros (40,5) ;



Skewness=zeros (40, 5) ;
Kurtosis=zeros (40,5);
Min=zeros (40, 5) ;
Max=zeros (40,5) ;

for i=l:length(SegmentedTrials)
%Mean
MeanLeftShank=mean (EuclleftShank{1l,1i});
MeanLeftThigh=mean (EuclleftThigh{1l,1i});
MeanPelvis=mean (Euclpelvis{1l,1i});
MeanRightShank=mean (EuclrightShank{1l,1i});
MeanRightThigh=mean (EuclrightThigh{1l,1i});
%Median
MedianLeftShank=median (EuclleftShank{1l,i});
MedianLeftThigh=median (EuclleftThigh{1l,i});
MedianPelvis=median (Euclpelvis{l,i});
MedianRightShank=median (EuclrightShank{1l,1i});
MedianRightThigh=median (EuclrightThigh{1,1i});
ss5td
StdLeftShank=std (EuclleftShank{1l,1});
StdLeftThigh=std (EuclleftThigh{1,1i});
StdPelvis=std (Euclpelvis{l,1i});
StdRightShank=std (EuclrightShank{1,1});
StdRightThigh=std (EuclrightThigh{1,1}):;
%Skewness
SkewnessLeftShank=skewness (EuclleftShank{1l,i});
SkewnessLeftThigh=skewness (EuclleftThigh{1l,1i});
SkewnessPelvis=skewness (Euclpelvis{l,1i});
SkewnessRightShank=skewness (EuclrightShank{1l,i});
SkewnessRightThigh=skewness (EuclrightThigh{1l,i});
$Kurtosis
KurtosisLeftShank=kurtosis (EuclleftShank{1l,i});
KurtosisLeftThigh=kurtosis (EuclleftThigh{1l,1i});
KurtosisPelvis=kurtosis (Euclpelvis{1l,1i});
KurtosisRightShank=kurtosis (EuclrightShank{1l,i});
KurtosisRightThigh=kurtosis (EuclrightThigh{1l,1i});
$Min
MinLeftShank=min (EuclleftShank{1l,i});
MinLeftThigh=min (EuclleftThigh{1l,1i});
MinPelvis=min (Euclpelvis{1l,1i});
MinRightShank=min (EuclrightShank{1l,1i});
MinRightThigh=min (EuclrightThigh{1l,1});
$Max
MaxLeftShank=max (EuclleftShank{1l,i});
MaxLeftThigh=max (EuclleftThigh{1l,1i});
MaxPelvis=max (Euclpelvis{1l,1});
MaxRightShank=max (EuclrightShank{1l,1i});
MaxRightThigh=max (EuclrightThigh{1l,1});

Mean (i, :)=[MeanLeftShank MeanLeftThigh MeanPelvis MeanRightShank
MeanRightThigh];

Median (i, :)=[MedianLeftShank MedianLeftThigh MedianPelvis
MedianRightShank MedianRightThigh];

Std (i, :)=[StdLeftShank StdLeftThigh StdPelvis StdRightShank
StdRightThigh];

Skewness (i, :)=[SkewnessLeftShank SkewnessLeftThigh SkewnessPelvis

SkewnessRightShank SkewnessRightThigh];



Kurtosis (i, :)=[KurtosisLeftShank KurtosisLeftThigh KurtosisPelvis
KurtosisRightShank KurtosisRightThigh];

Min (i, :)=[MinLeftShank MinLeftThigh MinPelvis MinRightShank
MinRightThigh];
Max (i, :)=[MaxLeftShank MaxLeftThigh MaxPelvis MaxRightShank

MaxRightThigh];

MatrixOfFeaturesTurnl80 (i, :)=[Mean (i, :) Median(i,:) Std (i, :)
Skewness (i, :) Kurtosis(i,:) Min(i,:) Max(i,:)];
end
G=[2];

[x,~]=size (MatrixOfFeaturesTurnl80) ;
for i=1:x-1

G=[G 2];

end

G=G';
MatrixOfFeaturesTurnl80=[MatrixOfFeaturesTurnl80 G];

MatrixOfFeaturesTurnl80=array2table (MatrixOfFeaturesTurnl80,

'VariableNames', { '"Meanl', '"Mean2', '"Mean3', 'Mean4', 'Meanb', '"Medianl','M
edian?2', 'Median3', '"Median4d', 'Medianb5', 'Stdl"', 'Std2"', 'Std3"', 'Std4"', 'St
d5', 'Skewnessl', 'Skewness2', 'Skewness3', 'Skewness4d', 'Skewness5', 'Kurt
osisl', 'Kurtosis2', '"Kurtosis3', 'Kurtosis4', 'Kurtosisb', 'Minl', 'Min2"',
'"Min3', 'Min4', 'Min5', 'Maxl', 'Max2', 'Max3', 'Max4', 'Max5', 'Activity'});

DATAfinal=[MatrixOfFeaturesPasses; MatrixOfFeaturesShots;
MatrixOfFeaturesTurn90; MatrixOfFeaturesTurnl80];

SegmentedTrials=["PPOljumptriall3","PPOljumptrial33", "PPOljumptrialb5
", "PPOljumptrial73", "PPO2jumptriall3", "PPO2jumptrial35", "PPO2jumptria
155", "PPO2jumptrial’7e", "PPO3jumptrialld4", "PPO3jumptrial57", "PPO3jumpt
rial58","PPO03jumptrial84", "PPO04jumptrial3e"”, "PPO4jumptrial57", "PP04ju
mptrial79","PPO4jumptrial80", "PPOSjumptriall3", "PPO5Sjumptrialld", "PPO
S5jumptriall5", "PPOSjumptrial76", "PPO6jumptrial37", "PPOGjumptrial57", "
PPO6jumptrial58","PPO6jumptrial78", "PPO7jumptriall5", "PPO7jumptrial86
", "PPO7jumptrial87", "PPO7jumptrial88", "PPO9jumptrial20", "PPO%jumptria
143","PP09jumptriales"”, "PPO9jumptrial66", "PP11jumptriall4", "PP11jumpt
rial32","PPlljumptrial72","PP1lljumptrial74","PP12jumptrial55", "PP12ju
mptrial57", "PP12jumptrial59", "PP12jumptrial778"];

for i=1l:length (SegmentedTrials)

load (SegmentedTrials (1))
AuxiliaryMatrixl =leftShank.accCal;
AuxiliaryMatrix2=leftThigh.accCal;
AuxiliaryMatrix3=pelvis.accCal;
AuxiliaryMatrix4=rightShank.accCal;
AuxiliaryMatrix5=rightThigh.accCal;
EucNormleftShank=sqgrt (AuxiliaryMatrixl(:,1) ."2+AuxiliaryMatrixl (:,2).
~"2+AuxiliaryMatrixl (:,3).72);
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EucNormleftThigh=sqgrt (AuxiliaryMatrix2 (:,1) ."2+AuxiliaryMatrix2(:,2).
~"2+AuxiliaryMatrix2(:,3).72);

EucNormpelvis=sqrt (AuxiliaryMatrix3(:, 1) ."2+AuxiliaryMatrix3(:,2) .72+
AuxiliaryMatrix3(:,3)."%2);
EucNormrightShank=sqgrt (AuxiliaryMatrix4 (:,1) ."2+AuxiliaryMatrix4 (:,2)
SM2+AuxiliaryMatrix4 (:,3) .72);

EucNormrightThigh=sqgrt (AuxiliaryMatrix5(:,1) ."2+AuxiliaryMatrix5(:,2)
SM2+AuxiliaryMatrix5(:,3)."2);

EuclleftShank{i}=EucNormleftShank;
EuclleftThigh{i}=EucNormleftThigh;
Euclpelvis{i}=EucNormpelvis;
EuclrightShank{i}=EucNormrightShank;
EuclrightThigh{i}=EucNormrightThigh;

end
MatrixOfFeaturesJumps=zeros (40, 35);

Mean=zeros (40, 5) ;
Median=zeros (40, 5);
Std=zeros (40,5);
Skewness=zeros (40, 5) ;
Kurtosis=zeros (40,5);
Min=zeros (40, 5);
Max=zeros (40,5) ;

for i=l:length (SegmentedTrials)
$Mean
MeanLeftShank=mean (EuclleftShank{1l,1i});
MeanLeftThigh=mean (EuclleftThigh{1l,1});
MeanPelvis=mean (Euclpelvis{l,1i});
MeanRightShank=mean (EuclrightShank{1l,1i});
MeanRightThigh=mean (EuclrightThigh{1l,1i});
$Median
MedianLeftShank=median (EuclleftShank{1l,i});
MedianLeftThigh=median (EuclleftThigh{1l,1i});
MedianPelvis=median (Euclpelvis{1l,1i});
MedianRightShank=median (EuclrightShank{1l,1i});
MedianRightThigh=median (EuclrightThigh{1l,1i});
$Std
StdLeftShank=std (EuclleftShank{1l,i});
StdLeftThigh=std (EuclleftThigh{1l,1i});
StdPelvis=std (Euclpelvis{l,i});
StdRightShank=std (EuclrightShank{1l,1i});
StdRightThigh=std (EuclrightThigh{1l,1i});
$Skewness
SkewnessLeftShank=skewness (EuclleftShank{1l,1i});
SkewnessLeftThigh=skewness (EuclleftThigh{1l,1});
SkewnessPelvis=skewness (Euclpelvis{l,1i});
SkewnessRightShank=skewness (EuclrightShank{1l,1i});
SkewnessRightThigh=skewness (EuclrightThigh{1l,1i});
$Kurtosis
KurtosisLeftShank=kurtosis (EuclleftShank{l,i});
KurtosisLeftThigh=kurtosis (EuclleftThigh{1l,i});
KurtosisPelvis=kurtosis (Euclpelvis{l,1i});
KurtosisRightShank=kurtosis (EuclrightShank{1l,i});
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KurtosisRightThigh=kurtosis (EuclrightThigh{1,1i});
$Min

MinLeftShank=min (EuclleftShank{1l,1i});
MinLeftThigh=min (EuclleftThigh{1,1});
MinPelvis=min (Euclpelvis{1l,1i});
MinRightShank=min (EuclrightShank{1,1}):;
MinRightThigh=min (EuclrightThigh{1,1});
$Max

MaxLeftShank=max (EuclleftShank{1l,1i});
MaxLeftThigh=max (EuclleftThigh{1,1});
MaxPelvis=max (Euclpelvis{1l,1i});
MaxRightShank=max (EuclrightShank{1l,1});
MaxRightThigh=max (EuclrightThigh{1l,1});

Mean (i, :)=[MeanLeftShank MeanLeftThigh MeanPelvis MeanRightShank
MeanRightThigh];

Median (i, :)=[MedianLeftShank MedianLeftThigh MedianPelvis
MedianRightShank MedianRightThigh];

Std (i, :)=[StdLeftShank StdLeftThigh StdPelvis StdRightShank
StdRightThigh];

Skewness (i, :)=[SkewnessLeftShank SkewnessLeftThigh SkewnessPelvis
SkewnessRightShank SkewnessRightThigh];

Kurtosis (i, :)=[KurtosisLeftShank KurtosisLeftThigh KurtosisPelvis
KurtosisRightShank KurtosisRightThigh];

Min (i, :)=[MinLeftShank MinLeftThigh MinPelvis MinRightShank
MinRightThigh];

Max (i, :)=[MaxLeftShank MaxLeftThigh MaxPelvis MaxRightShank
MaxRightThigh];

MatrixOfFeaturesJumps (i, :)=[Mean(i, :) Median(i,:) Std(i,:)
Skewness (i, :) Kurtosis(i,:) Min(i,:) Max(i,:)];

end

G=[41;
[XI'\']
for i=
G=[G 4
end

I~

size (MatrixOfFeaturesJumps) ;
l:x-1
] -

I

G=G';
MatrixOfFeaturesJumps=[MatrixOfFeaturesJumps G];

MatrixOfFeaturesJumps=array2table (MatrixOfFeaturesJumps,

'VariableNames', { '"Meanl', 'Mean?2', '"Mean3', 'Mean4', '"Mean5', '"Medianl', 'M
edian?2', '"Median3', '"Median4', 'Median5', 'Stdl', 'Std2"', 'Std3"', 'Std4"', 'St
d5', 'Skewnessl', 'Skewness2?2', 'Skewness3', 'Skewness4d', 'Skewness5', 'Kurt
osisl', 'Kurtosis2', 'Kurtosis3', 'Kurtosis4', '"Kurtosis5', '"Minl"', "Min2"',
'Min3', 'Min4"', 'Min5"', '"Max1', '"Max2"', 'Max3"', 'Max4"', 'Max5"', "Activity'});

%% Long Passes

SegmentedTrials=["PPOlsentratriall7","PPOlsentratrial3e","PPOlsentrat
rial57","PPOlsentratrial7e", "PP02sentratriall?’", "PPO02sentratrial3g","
PP02sentratrial57", "PP02sentratrial’78", "PPO3sentratriall8","PP03sentr
atrialdl","PPO3sentratrial6l"”,"PPO03sentratrial86","PPO4sentratriall9”
,"PPO4sentratriald0","PPO4sentratrialol","PPO4sentratrial82", "PP05sen
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tratriall7","PPO5sentratrial38","PPO05sentratriale0", "PPO5Ssentratrials8
0","PPO6sentratriall7","PPO6sentratrial39","PPO6sentratrialecl", "PP06s
entratrial84","PPO07sentratriall9","PP07sentratriald0","PP07sentratria
163","PP07sentratrial90","PP09sentratrial24", "PP09sentratriald7", "PPO
9sentratrial69","PPl0sentratriall8", "PP10sentratrial39","PP1l0sentratr
ial59","PPl0sentratrial80","PPllsentratriall7","PPllsentratrial3e","P
Pllsentratrialb57","PPllsentratrial76","PPl2sentratrial83"];

for i=l:length (SegmentedTrials)

load (SegmentedTrials (1))
AuxiliaryMatrixl =leftShank.accCal;
AuxiliaryMatrix2=leftThigh.accCal;
AuxiliaryMatrix3=pelvis.accCal;
AuxiliaryMatrix4=rightShank.accCal;
AuxiliaryMatrixb=rightThigh.accCal;
EucNormleftShank=sqrt (AuxiliaryMatrixl(:,1)."2+AuxiliaryMatrixl (:,2).
~"2+AuxiliaryMatrixl(:,3) .72);
EucNormleftThigh=sqrt (AuxiliaryMatrix2 (:,1) ."2+AuxiliaryMatrix2 (:,2) .
~"2+AuxiliaryMatrix2(:,3) .72);
EucNormpelvis=sqgrt (AuxiliaryMatrix3(:,1) ."2+AuxiliaryMatrix3(:,2) .72+
AuxiliaryMatrix3(:,3).72);
EucNormrightShank=sqrt (AuxiliaryMatrix4 (:,1) ."2+AuxiliaryMatrix4 (:,2)
.M2+AuxiliaryMatrix4(:,3) .72);
EucNormrightThigh=sqgrt (AuxiliaryMatrix5(:,1) ."2+AuxiliaryMatrix5(:,2)
.M2+AuxiliaryMatrix5(:,3) .72);

EuclleftShank{i}=EucNormleftShank;
EuclleftThigh{i}=EucNormleftThigh;
Euclpelvis{i}=EucNormpelvis;
EuclrightShank{i}=EucNormrightShank;
EuclrightThigh{i}=EucNormrightThigh;

end
MatrixOfFeaturesLongPasses=zeros (40, 35);

Mean=zeros (40, 5) ;
Median=zeros (40, 5);
Std=zeros (40,5);
Skewness=zeros (40, 5) ;
Kurtosis=zeros (40,5);
Min=zeros (40, 5);
Max=zeros (40,5) ;

for i=1l:length (SegmentedTrials)
$Mean
MeanLeftShank=mean (EuclleftShank{1l,1});
MeanLeftThigh=mean (EuclleftThigh{1l,1});
MeanPelvis=mean (Euclpelvis{1l,1i});
MeanRightShank=mean (EuclrightShank{1l,1i});
MeanRightThigh=mean (EuclrightThigh{1,1i});
$Median
MedianLeftShank=median (EuclleftShank{1l,i});
MedianLeftThigh=median (EuclleftThigh{1l,1i});
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MedianPelvis=median (Euclpelvis{1l,1});
MedianRightShank=median (EuclrightShank{1l,1i});
MedianRightThigh=median (EuclrightThigh{1,1i});
s5td

StdLeftShank=std (EuclleftShank{1l,i});
StdLeftThigh=std(EuclleftThigh{1l,1i});
StdPelvis=std (Euclpelvis{1l,1i});

StdRightShank=std (EuclrightShank{1l,1i});
StdRightThigh=std (EuclrightThigh{1l,1i});

%Skewness

SkewnessLeftShank=skewness (EuclleftShank{1l,i});
SkewnessLeftThigh=skewness (EuclleftThigh{1l,1i});
SkewnessPelvis=skewness (Euclpelvis{1l,1i});
SkewnessRightShank=skewness (EuclrightShank{1l,i});
SkewnessRightThigh=skewness (EuclrightThigh{1l,1i});
$Kurtosis

KurtosisLeftShank=kurtosis (EuclleftShank{1l,i});
KurtosisLeftThigh=kurtosis (EuclleftThigh{1l,1i});
KurtosisPelvis=kurtosis (Euclpelvis{1l,1i});
KurtosisRightShank=kurtosis (EuclrightShank{1l,1i});
KurtosisRightThigh=kurtosis (EuclrightThigh{1,1i});
%Min

MinLeftShank=min (EuclleftShank{1l,i});
MinLeftThigh=min (EuclleftThigh{1l,i});
MinPelvis=min (Euclpelvis{1l,1i});

MinRightShank=min (EuclrightShank{1l,1i});
MinRightThigh=min (EuclrightThigh{1,1});

TMax

MaxLeftShank=max (EuclleftShank{1l,i});
MaxLeftThigh=max (EuclleftThigh{1l,i});
MaxPelvis=max (Euclpelvis{l,1});

MaxRightShank=max (EuclrightShank{1l,1i});
MaxRightThigh=max (EuclrightThigh{1,1i});

Mean (i, :)

=[MeanLeftShank MeanLeftThigh MeanPelvis MeanRightShank
MeanRightThigh]

Median (i, :)=[MedianLeftShank MedianLeftThigh MedianPelvis
MedianRightShank MedianRightThigh];

Std (i, :)=[StdLeftShank StdLeftThigh StdPelvis StdRightShank
StdRightThigh];

Skewness (i, :)=[SkewnessLeftShank SkewnessLeftThigh SkewnessPelvis
SkewnessRightShank SkewnessRightThigh];

Kurtosis (i, :)=[KurtosisLeftShank KurtosisLeftThigh KurtosisPelvis
KurtosisRightShank KurtosisRightThigh];

Min (i, :)=[MinLeftShank MinLeftThigh MinPelvis MinRightShank
MinRightThigh];

Max (i, :)=[MaxLeftShank MaxLeftThigh MaxPelvis MaxRightShank
MaxRightThigh];

MatrixOfFeaturesLongPasses (i, :)=[Mean (i, :) Median(i,:) Std(i,:)
Skewness (i, :) Kurtosis(i,:) Min(i,:) Max(i,:)1;
end
G=[5];
[x,~]=size (MatrixOfFeaturesLongPasses) ;
for i=1l:x-1
G=[G 5];
end
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G=G';
MatrixOfFeaturesLongPasses=[MatrixOfFeaturesLongPasses G];

MatrixOfFeatureslLongPasses=array2table (MatrixOfFeaturesLongPasses,

'VariableNames', { '"Meanl', "Mean2', '"Mean3', '"Mean4', '"Mean5', "Medianl','M
edian?2', '"Median3', 'Median4', 'Median5', 'Stdl"', 'Std2"', 'std3"','std4', 'St
d5', 'Skewnessl', 'Skewness2', 'Skewness3', 'Skewness4d', 'Skewness5', 'Kurt
osisl', 'Kurtosis2', 'Kurtosis3', 'Kurtosis4', 'Kurtosis5', '"Minl"', "Min2"',
'Min3', 'Min4d', 'Min5', 'Max1', 'Max2', 'Max3"', 'Max4"', 'Max5"', 'Activity'});

%% Runs

SegmentedTrials=["PPOlruntriall", "PPOlruntrial2l"”,"PPOlruntrialdQ","P
POlruntriald4l", "PPO2runtrial2l","PPO2runtriald42","PPO2runtrialel™, "PP
02runtrial62","PPO3runtriall", "PPO3runtrial23", "PPO3runtriald5", "PP03
runtrial68", "PPO4runtrial3", "PPO4runtrial23","PPO4runtriald4d", "PP04ru
ntriale7","PPOSruntriall", "PPOSruntrial2l", "PPO5Sruntrialdd","PPOSrunt
rialeb5","PPO6runtrial20","PPO6runtrialdb", "PPO6runtrialeb", "PPO6runtr
iale7","PPO07runtrial22","PPO07runtrial74","PPO07runtrial’75","PPOSruntri
al5","PPO9runtriale","PPO9runtrial7", "PPO09runtrial29"”,"PP10runtriald”
,"PP10runtrial22", "PP10runtriale2","PP10runtrial63", "PPl1lruntrial3", "
PPllruntrial20","PPllruntrial38","PPllruntrialeO","PP12runtrialdl"];

for i=l:length (SegmentedTrials)

load (SegmentedTrials (1))
AuxiliaryMatrixl =leftShank.accCal;
AuxiliaryMatrix2=leftThigh.accCal;
AuxiliaryMatrix3=pelvis.accCal;
AuxiliaryMatrix4=rightShank.accCal;
AuxiliaryMatrix5=rightThigh.accCal;
EucNormleftShank=sqrt (AuxiliaryMatrixl (:,1)."2+AuxiliaryMatrixl(:,2).
~2+AuxiliaryMatrixl (:,3).72);
EucNormleftThigh=sqrt (AuxiliaryMatrix2 (:,1) ."2+AuxiliaryMatrix2(:,2).
~"2+AuxiliaryMatrix2(:,3) .72);
EucNormpelvis=sqrt (AuxiliaryMatrix3(:,1) ."2+AuxiliaryMatrix3(:,2)."2+
AuxiliaryMatrix3(:,3).%2);
EucNormrightShank=sqgrt (AuxiliaryMatrix4 (:, 1) ."2+AuxiliaryMatrix4 (:,2)
.M2+AuxiliaryMatrix4 (:,3) .72);
EucNormrightThigh=sqgrt (AuxiliaryMatrix5(:, 1) ."2+AuxiliaryMatrix5(:,2)
.M2+AuxiliaryMatrix5(:,3) .72);

EuclleftShank{i}=EucNormleftShank;
EuclleftThigh{i}=EucNormleftThigh;
Euclpelvis{i}=EucNormpelvis;
EuclrightShank{i}=EucNormrightShank;
EuclrightThigh{i}=EucNormrightThigh;

end

MatrixOfFeaturesRuns=zeros (40, 35);
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Mean=zeros (40, 5) ;
Median=zeros (40, 5) ;
Std=zeros (40,5);
Skewness=zeros (40, 5) ;
Kurtosis=zeros (40,5);
Min=zeros (40,5);
Max=zeros (40,5) ;

for i=l:length(SegmentedTrials)
%Mean
MeanLeftShank=mean (EuclleftShank{1l,1i});
MeanLeftThigh=mean (EuclleftThigh{1l,1i});
MeanPelvis=mean (Euclpelvis{1l,1i});
MeanRightShank=mean (EuclrightShank{1l,1i});
MeanRightThigh=mean (EuclrightThigh{1l,1i});
%Median
MedianLeftShank=median (EuclleftShank{1l,i});
MedianLeftThigh=median (EuclleftThigh{1l,i});
MedianPelvis=median (Euclpelvis{l,i});
MedianRightShank=median (EuclrightShank{1l,1i});
MedianRightThigh=median (EuclrightThigh{1l,1i});
ss5td
StdLeftShank=std (EuclleftShank{1l,1});
StdLeftThigh=std (EuclleftThigh{1,1});
StdPelvis=std (Euclpelvis{l,1i});
StdRightShank=std (EuclrightShank{1l,1i});
StdRightThigh=std (EuclrightThigh{1,1i});
$Skewness
SkewnessLeftShank=skewness (EuclleftShank{1l,i});
SkewnessLeftThigh=skewness (EuclleftThigh{1l,1i});
SkewnessPelvis=skewness (Euclpelvis{l,1i});
SkewnessRightShank=skewness (EuclrightShank{1l,i});
SkewnessRightThigh=skewness (EuclrightThigh{1l,i});
$Kurtosis
KurtosisLeftShank=kurtosis (EuclleftShank{1l,i});
KurtosisLeftThigh=kurtosis (EuclleftThigh{1l,i});
KurtosisPelvis=kurtosis (Euclpelvis{1l,1i});
KurtosisRightShank=kurtosis (EuclrightShank{1l,i});
KurtosisRightThigh=kurtosis (EuclrightThigh{1l,i});
$Min
MinLeftShank=min (EuclleftShank{1l,i});
MinLeftThigh=min (EuclleftThigh{1l,1});
MinPelvis=min (Euclpelvis{1l,1i});
MinRightShank=min (EuclrightShank{1l,1i});
MinRightThigh=min (EuclrightThigh{1l,1});
$Max
MaxLeftShank=max (EuclleftShank{1l,i});
MaxLeftThigh=max (EuclleftThigh{1l,1});
MaxPelvis=max (Euclpelvis{l,1i});
MaxRightShank=max (EuclrightShank{1l,1});
MaxRightThigh=max (EuclrightThigh{1,1});

Mean (i, :)=[MeanLeftShank MeanLeftThigh MeanPelvis MeanRightShank
MeanRightThigh];

Median (i, :)=[MedianlLeftShank MedianLeftThigh MedianPelvis
MedianRightShank MedianRightThigh];

Std (i, :)=[StdLeftShank StdLeftThigh StdPelvis StdRightShank
StdRightThigh];
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Skewness (i, :)=[SkewnessLeftShank SkewnessLeftThigh SkewnessPelvis
SkewnessRightShank SkewnessRightThigh];

Kurtosis (i, :)=[KurtosisLeftShank KurtosisLeftThigh KurtosisPelvis
KurtosisRightShank KurtosisRightThigh];

Min (i, :)=[MinLeftShank MinLeftThigh MinPelvis MinRightShank
MinRightThigh];

Max (i, :)=[MaxLeftShank MaxLeftThigh MaxPelvis MaxRightShank
MaxRightThigh];

MatrixOfFeaturesRuns (i, :)=[Mean (i, :) Median(i,:) Std (i, :)
Skewness (i, :) Kurtosis(i,:) Min(i,:) Max(i,:)];

end

MatrixOfFeaturesRuns) ;

XN
1
_ o~

MatrixOfFeaturesRuns=[MatrixOfFeaturesRuns G];

MatrixOfFeaturesRuns=array2table (MatrixOfFeaturesRuns,

'VariableNames', { '"Meanl', '"Mean2', '"Mean3', 'Mean4', 'Meanb', '"Medianl','M
edian2', 'Median3"', '"Median4d', 'Medianb5', 'Stdl"', 'Std2"', 'Std3"', 'Std4"', 'St
d5', 'Skewnessl', 'Skewness2', 'Skewness3', 'Skewness4d', 'Skewness5', 'Kurt
osisl', 'Kurtosis2', '"Kurtosis3', 'Kurtosis4', 'Kurtosisb5', 'Minl', 'Min2',
'Min3', 'Min4', 'Min5', 'Maxl', 'Max2', 'Max3', 'Max4', 'Max5', 'Activity'});

DATAfinal=[MatrixOfFeaturesPasses; MatrixOfFeaturesShots;
MatrixOfFeaturesTurn90; MatrixOfFeaturesTurnl80;
MatrixOfFeaturesJumps; MatrixOfFeaturesLongPasses;
MatrixOfFeaturesRuns];

%% Sum of Confusion Matrices and Average Test and Train Errors

NumIterations=100;
SumOfConfMatrices=zeros(7,7);
tic;

for k=1l:NumlIterations

pt{k}=cvpartition (DATAfinal.Activity,"Holdout",0.3);
G=pt{k};

hdTrain{k}=DATAfinal (training(G), :);
hdTest{k}=DATAfinal (test(G), :);

o)

% Selection of Classifier

mdl{k}=fitcnb (hdTrain{k}, "Activity");
mdl{k}=fitcknn (hdTrain{k},"Activity");
mdl{k}=fitcecoc (hdTrain{k},"Activity");
mdl{k}=fitcdiscr (hdTrain{k},"Activity");
mdl{k}=fitctree (hdTrain{k},"Activity");
end

toc;

o o o

o°

17



tic;

for k=1l:NumIterations
S=hdTest{k};
T=mdl{k};

predGroups{k}=predict (T, S);
hdTestActivity=S.Activity;

predGroups{k}=string (predGroups{k});
hdTestActivity=string (hdTestActivity);

errTrain{k}=resubLoss (T) ;

errTest{k}=loss(T,S);

ClassesNames = {'Passes', 'Shots', 'Turnsl80', '"Turns90', 'Jumps', 'Long
Passes', 'Runs'};

ClassesNames = categorical (ClassesNames) ;
cm{k}=confusionchart (hdTestActivity,predGroups{k});
b=cm{k};

b=b.NormalizedValues;

A{k}=b;
SumOfConfMatrices=SumOfConfMatrices+A{k};

end
toc;

SumOfConfusionMatrices=SumOfConfMatrices;

SumOfConfusionMatrices=confusionchart (SumOfConfusionMatrices) ;
SumOfConfusionMatrices=SumOfConfusionMatrices.NormalizedValues;

SumOfConfusionMatrices=confusionchart (SumOfConfusionMatrices,ClassesN
ames) ;

SumOfConfusionMatrices.Title = 'Confusion Matrix';
SumOfConfusionMatrices.ColumnSummary = 'column-normalized';

% Average Errors

AverageTestError=mean (cell2mat (errTest));
AverageTrainError=mean (cellZmat (errTrain));
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