Matlab code for classification of seven activities using raw data
for setting S5 (Gyroscope data with spatial and spectral domain
features)

clear all

tic;

%% Passes

SegmentedTrials=["PPOlpasstrial35", "PPOlpasstrialbe","PPOlpasstrial’s",
"PPO2passtrialle", "PPO02passtrial37","PPO2passtrial5e", "PP02passtrial77"
,"PP10passtriall7", "PP03passtriall7", "PPO03passtriald0","PP03passtrialol
","PPO3passtrial85b","PPO4passtriall8", "PPO4passtrial39", "PPO4passtrial6
0", "PPO4passtrial8l"”, "PPOSpasstrialle", "PPO5passtrial37","PPObpasstrial
59", "PPOb5passtrial79", "PPO6passtriall6", "PPObpasstrial38","PPO6passtria
160", "PPO6bpasstrial83","PPO07passtriall8", "PP07passtrial39","PPO07passtri
ale2","PPO07passtrial89", "PP09passtrial23","PP09passtrialde", "PP09%9passtr
iale7","PP09%passtrial89","PPllpasstrialle”,"PPllpasstrial3b","PPllpasst
rial56","PPllpasstrial75","PPl2passtriall7", "PPl2passtrial36","PPl2pass
trialeQ","PPl2passtrial82"];

$Number of features per statistic
NumStat=15

$TotalNumOfActivities
NumOfActivitiesClass=40;

$TotalNumOfStats

TotalNumOfStats=135;
MatrixOfFeaturesPasses=zeros (NumOfActivitiesClass, TotalNumOfStats) ;

Mean=zeros (NumOfActivitiesClass, NumStat) ;

Median=zeros (NumOfActivitiesClass,NumStat) ;

Std=zeros (NumOfActivitiesClass, NumStat) ;

Skewness=zeros (NumOfActivitiesClass,NumStat) ;
Kurtosis=zeros (NumOfActivitiesClass, NumStat) ;

Min=zeros (NumOfActivitiesClass,NumStat) ;

Max=zeros (NumOfActivitiesClass,NumStat) ;
fftCoefficientSum=zeros (NumOfActivitiesClass, NumStat) ;
fftMaximumCoefficient=zeros (NumOfActivitiesClass,NumStat) ;

for i=1l:length(SegmentedTrials)

load (SegmentedTrials (1))
Matrixl =leftShank.gyroCal;
Matrix2=leftThigh.gyroCal;
Matrix3=pelvis.gyroCal;



Matrix4=rightShank.gyroCal;
Matrix5=rightThigh.gyroCal;
%Means
Xmeanl=mean (Matrixl (:,1));
Ymeanl=mean (Matrixl (:,2));
Zmeanl=mean (Matrixl (:,3));

Xmean2=mean (Matrix2 (:,1));
Ymean2=mean (Matrix2 (:,2));
Zmean2=mean (Matrix2 (:,3));

Xmean3=mean (Matrix3(:,1));
Ymean3=mean (Matrix3(:,2));
Zmean3=mean (Matrix3(:,3));

Xmeand=mean (Matrix4 (:,1));
Ymeand=mean (Matrix4 (:,2));
Zmeand4=mean (Matrix4 (:,3));

Xmeanb5=mean (Matrix5(:,1));
Ymean5=mean (Matrix5(:,2));
Zmeanb5=mean (Matrix5(:,3));

$Median

Xmedianl=median (Matrixl (:,1));
Ymedianl=median (Matrixl (:,2));
Zmedianl=median (Matrixl (:,3));

Xmedian2=median (Matrix2 (:,1));
Ymedian2=median (Matrix2 (:,2));
Zmedian2=median (Matrix2 (:,3));

Xmedian3=median (Matrix3(:,1));
Ymedian3=median (Matrix3(:,2));
Zzmedian3=median (Matrix3(:,3));

Xmediand=median (Matrix4 (:,1));
Ymediand=median (Matrix4 (:,2));
Zzmediand=median (Matrix4 (:,3));

Xmedian5=median (Matrix5(:,1));
Ymedian5=median (Matrix5(:,2));
Zmedianb5=median (Matrix5(:,3));

$Std

Xstdl=std(Matrixl (:,1));
Ystdl=std(Matrixl (:,2));
Zstdl=std (Matrixl(:,3));

Xstd2=std (Matrix2(:,1));
Ystd2=std (Matrix2(:,2));
Zstd2=std (Matrix2(:,3));

Xstd3=std (Matrix3(:,1));



Ystd3=std (Matrix3(:,2));
Zstd3=std(Matrix3(:,3));

Xstdd=std (Matrix4 (:,1));
Ystdd4=std (Matrix4 (:,2));
Zstdd=std (Matrix4 (:,3));

XstdbS=std(Matrix5(:,1));
YstdS5=std (Matrix5(:,2));
Zstdb=std (Matrix5(:,3));

$Skewness

Xskewnessl=skewness (Matrixl (:,1));
Yskewnessl=skewness (Matrixl (:,
Zskewnessl=skewness (Matrixl (:,3));

N
N
N
~

Xskewness2=skewness (Matrix2(:,1));
Yskewness2=skewness (Matrix2 (:,
Zskewness2=skewness (Matrix2 (:,3));

N
N
N
~

Xskewness3=skewness (Matrix3(:,1));
Yskewness3=skewness (Matrix3(:,
Zskewness3=skewness (Matrix3(:,3));

N
-
-
~

Xskewness4=skewness (Matrix4 (:,1));
Yskewness4=skewness (Matrix4 (:,
Zskewness4=skewness (Matrix4 (:,3));

N
N
N>
~

Xskewnessb=skewness (Matrix5(:,1));
Yskewness5=skewness (Matrix5(:,
Zskewness5=skewness (Matrix5(:,3));

N
N
N>
~

$Kyrtosis

Xkurtosisl=kurtosis (Matrixl(:,1));
Ykurtosisl=kurtosis (Matrixl (:,
Zkurtosisl=kurtosis (Matrixl (:,3));

N
-
-
~

Xkurtosis2=kurtosis (Matrix2(:,1));
Ykurtosis2=kurtosis (Matrix2(:,
Zkurtosis2=kurtosis (Matrix2(:,3));

N
-
-
~

Xkurtosis3=kurtosis (Matrix3(:,1));
Ykurtosis3=kurtosis (Matrix3(:,
Zkurtosis3=kurtosis (Matrix3(:,3));

N
N
N>
~

Xkurtosisd=kurtosis (Matrix4(:,1));
Ykurtosis4=kurtosis (Matrix4 (:,
Zkurtosisd4=kurtosis (Matrix4 (:,3));

N
N
N
~

Xkurtosisb=kurtosis (Matrix5(:,1)):;
YkurtosisbS=kurtosis (Matrix5(:,
ZkurtosisbS5=kurtosis (Matrix5(:,3));

N
-
-
~



$Min

Xminl=min (Matrixl (:,1));
Yminl=min (Matrixl (:,2));
Zminl=min (Matrixl (:,3));

Xmin2=min (Matrix2 (:,1));
Ymin2=min (Matrix2 (:,2));
Zmin2=min (Matrix2(:,3));

Xmin3=min (Matrix3(:,1));
Ymin3=min (Matrix3(:,2));
Zzmin3=min (Matrix3(:,3));

Xmind=min (Matrix4 (:,1));
Ymind=min (Matrix4 (:,2));
Zmind=min (Matrix4(:,3));

Xmin5=min (Matrix5(:,1));
Ymin5=min (Matrix5(:,2));
Zzminb5=min (Matrix5(:,3));

$Max

Xmaxl=max (Matrixl (:,1));
Ymaxl=max (Matrixl(:,2));
Zmaxl=max (Matrixl (:,3));

Xmax2=max (Matrix2 (:,1));
Ymax2=max (Matrix2 (:,2));
Zmax2=max (Matrix2 (:,3)):

Xmax3=max (Matrix3(:,1));
Ymax3=max (Matrix3(:,2));
Zmax3=max (Matrix3(:,3));

Xmax4=max (Matrix4 (:,1));
Ymax4=max (Matrix4 (:,2));
Zmax4=max (Matrix4 (:,3));

Xmax5=max (Matrix5(:,1));
Ymax5=max (Matrix5(:,2));
Zmaxb=max (Matrix5(:,3));

$Fast Fourier Transform
Xfftl=fft (Matrixl(:,1));
Yfftl=fft (Matrixl(:,2));
zfftl=fft (Matrixl (:,3));

Xfft2=fft (Matrix2(:,1));
YEft2=fft (Matrix2(:,2));
zfft2=fft (Matrix2(:,3));

Xfft3=fft (Matrix3(:,1));
Yfft3=fft (Matrix3(:,2));
zfft3=fft (Matrix3(:,3));



XEFt4=fft (Matrix4d (:,1));
YEftd=fft (Matrixd (:,2));
Zffta4=fft (Matrix4 (:,3));

Xfftb=fft (Matrix5(:,1));
Yfftb=fft (Matrix5(:,2));
z2fft5=fft (Matrix5(:,3));

%Real Part

XfftlReal=real (Xfftl);
YfftlReal=real (Yfftl);
ZzfftlReal=real (zfftl);

Xfft2Real=real (Xfft2);
Yfft2Real=real (Yfft2);
zfft2Real=real (Zf£ft2);

Xfft3Real=real (Xfft3);
Yfft3Real=real (Y£ft3);
Zz2fft3Real=real (Zf£ft3);

XfftdReal=real (Xfftd);
YfftdReal=real (Yfft4);
ZfftdReal=real (Zz£f£ft4);

XfftS5Real=real (Xfft5);
YfftSReal=real (Yf£ft5);
Zfft5Real=real (Zf£fth);

sfftCoefficientSum

XfftCoeffSuml=sum(XfftlReal) ;
YfftCoeffSuml=sum(YfftlReal);
zfftCoeffSuml=sum(ZzfftlReal) ;

XfftCoeffSum2=sum(Xfft2Real) ;
YfftCoeffSum2=sum(Yfft2Real) ;
Z2fftCoeffSum2=sum (Zfft2Real) ;

XfftCoeffSum3=sum(Xfft3Real) ;
YfftCoeffSum3=sum(Yfft3Real) ;
Z2fftCoeffSum3=sum (Zfft3Real) ;

XfftCoeffSumd=sum (Xfftd4dReal) ;
YfftCoeffSumd=sum(YfftdReal) ;
ZfftCoeffSumd=sum(Z2fft4Real) ;

XfftCoeffSumS=sum(Xfft5Real) ;
YfftCoeffSumS=sum (Yfft5Real) ;
z2fftCoeffSumbS=sum (Zfft5Real) ;

SfftMaxCoefficient
XfftMaxCoeffl=max (XfftlReal) ;



YfftMaxCoeffl=max (YfftlReal);
zfftMaxCoeffl=max (ZfftlReal) ;

XfftMaxCoeff2=max (Xfft2Real);
YfftMaxCoeff2=max (Yfft2Real) ;
ZfftMaxCoeff2=max (Zfft2Real) ;

XfftMaxCoeff3=max (Xfft3Real) ;
YfftMaxCoeff3=max (Yfft3Real) ;
ZfftMaxCoeff3=max (Zfft3Real) ;

XfftMaxCoeffd=max (Xfftd4dReal) ;
YfftMaxCoeffd=max (Yfft4dReal);
ZfftMaxCoeffd=max (Zfft4Real) ;

XfftMaxCoeff5=max (Xfft5Real) ;
YfftMaxCoeff5=max (Yfft5Real);
zfftMaxCoeff5=max (Zfft5Real) ;

Mean (i, :)=[Xmeanl Ymeanl Zmeanl Xmean2 Ymean?2 Zmean?2 Xmean3 Ymean3
Zmean3 Xmeand4 Ymeand Zmeand4d Xmean5 Ymeanb Zmean5];

Median (i, :)=[Xmedianl Ymedianl Zmedianl Xmedian2 Ymedian2 Zmedian?2
Xmedian3 Ymedian3 Zmedian3 Xmedian4 Ymedian4 Zmedian4 Xmedian5 Ymedian5
Zmedianb];

Std (i, :)=[Xstdl Ystdl Zstdl Xstd2 Ystd2 Zstd2 Xstd3 Ystd3 Zstd3 Xstd4
Ystd4d Zstd4d Xstd5 Ystd5 Zstd5];

Skewness (i, :)=[Xskewnessl Yskewnessl Zskewnessl Xskewness2 Yskewness?2
Zskewness?2 Xskewness3 Yskewness3 Zskewness3 Xskewness4d Yskewnessié
Zskewness4 Xskewness5 Yskewness5 Zskewness5];

Kurtosis (i, :)=[Xkurtosisl Ykurtosisl Zkurtosisl Xkurtosis2 Ykurtosis2
Zkurtosis?2 Xkurtosis3 Ykurtosis3 Zkurtosis3 Xkurtosis4 Ykurtosisié
Zkurtosis4 Xkurtosis5 Ykurtosis5 Zkurtosis5];

Min (i, :)=[Xminl Yminl Zminl Xmin2 Ymin2 Zmin2 Xmin3 Ymin3 Zmin3 Xmin4
Ymind Zmin4d Xmin5 Ymin5 Zmin5];

Max (i, :)=[Xmaxl Ymaxl Zmaxl Xmax2 Ymax2 Zmax?2 Xmax3 Ymax3 Zmax3 Xmaxi
Ymax4 Zmax4 Xmax5 Ymax5 Zmaxb];

fftCoefficientSum (i, :)=[XfftCoeffSuml YfftCoeffSuml ZfftCoeffSuml
XfftCoeffSum2 YfftCoeffSum2 ZfftCoeffSum2 XfftCoeffSum3 YfftCoeffSum3
zfftCoeffSum3 XfftCoeffSumd4 YfftCoeffSumd ZfftCoeffSumd4d XfftCoeffSumb
YfftCoeffSum5 ZfftCoeffSum5];

fftMaximumCoefficient (i, :)=[XfftMaxCoeffl YfftMaxCoeffl ZfftMaxCoeffl

XfftMaxCoeff2 YfftMaxCoeff2 ZfftMaxCoeff2 XfftMaxCoeff3 YfftMaxCoeff3
ZfftMaxCoeff3 XfftMaxCoeffd YfftMaxCoeffd ZfftMaxCoeffd XfftMaxCoeffb
YfftMaxCoeff5 ZfftMaxCoeff5];



MatrixOfFeaturesPasses (i, :)=[Mean (i, :) Median(i,:) Std(i, :)

Skewness (i, :) Kurtosis(i,:) Min(i,:) Max(i,:) fftCoefficientSum (i, :)
fftMaximumCoefficient (i, :)];

end

G=[0];

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

G=1[G 0];

end

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

MatrixOfFeaturesPasses=array2table (MatrixOfFeaturesPasses,
'VariableNames', { 'Xmeanl', 'Ymeanl', 'Zmeanl’', 'Xmean2', 'Ymean?2', 'Zmean?2',
'Xmean3', 'Ymean3', 'Zmean3', 'Xmeand', 'Ymean4', 'Zmeand', 'Xmean5', 'Ymean5'
, 'Zmean5', 'Xmedianl', 'Ymedianl', 'Zmedianl"', 'Xmedian2', 'Ymedian2"', 'Zmedi
an2', 'Xmedian3', 'Ymedian3', 'Zmedian3"', 'Xmedian4d', 'Ymedian4', 'Zmediand’',
'Xmedian5', 'Ymedianb5', 'Zmedian5', 'Xstdl"', 'Ystdl', 'Zstdl"', 'Xstd2"', 'Ystd2
', 'Zstd2', 'Xstd3"', 'Ystd3"', 'Zstd3"', 'Xstd4"', 'Ystd4d', 'Zstd4"', 'Xstdb', 'Ystd
5'",'Zstd5", 'Xskewnessl', 'Yskewnessl', 'Zskewnessl', 'Xskewness2', 'Yskewne
ss2','Zskewness2', 'Xskewness3', 'Yskewness3', 'Zskewness3', 'Xskewness4', '
Yskewness4d', 'Zskewnessd', 'Xskewness5', 'Yskewness5', 'Zskewness5', 'Xkurto
sisl', 'Ykurtosisl', 'Zkurtosisl', 'Xkurtosis2', 'Ykurtosis2', 'Zkurtosis2’',
'Xkurtosis3', 'Ykurtosis3', 'Zkurtosis3', 'Xkurtosisd', 'Ykurtosis4', 'Zkurt
osis4d', 'Xkurtosis5', 'Ykurtosis5', 'Zkurtosis5', 'Xminl"', 'Yminl', 'Zminl"', "'
Xmin2', 'Ymin2', 'Zmin2"', 'Xmin3"', 'Ymin3"', 'Zmin3"', 'Xmin4"', 'Ymind"', 'Zmind"',
'Xmin5"', 'Ymin5', 'Zmin5"', 'Xmax1l"', 'Ymaxl', 'Zmaxl', 'Xmax2"', 'Ymax2', 'Zmax2"'
, 'Xmax3', 'Ymax3', 'Zmax3"', 'Xmax4', 'Ymax4', 'Zmax4"', 'Xmax5', 'Ymax5"', 'Zmax5
', 'XfftCoeffSuml', 'YfftCoeffSuml', 'ZfftCoeffSuml"', 'XfftCoeffSum2"', 'Yfft
CoeffSum2', 'Z2fftCoeffSum2', 'XfftCoeffSum3', 'YfftCoeffSum3"', '2fftCoeffSu
m3', 'XfftCoeffSumd', 'YfftCoeffSumd', '2fftCoeffSumd"', 'XfftCoeffSumsS5"', 'Yf
ftCoeffSumb', '2fftCoeffSumb"', 'XfftMaxCoeffl', 'YfftMaxCoeffl"', 'Z2fftMaxCo
effl', 'XfftMaxCoeff2', 'YfftMaxCoeff2', 'ZfftMaxCoeff2', 'XfftMaxCoeff3"', "'
YfftMaxCoeff3', '2fftMaxCoeff3"', 'XfftMaxCoeffd', 'YfftMaxCoeffd', 'Z2fftMax
Coeffd', 'XfftMaxCoeffb', 'YfftMaxCoeff5', 'Z2fftMaxCoeff5"', 'Activity'});

%% Shots

SegmentedTrials=["PPOlshottriall8","PPOlshottrial37","PPOlshottrial58",
"PPOlshottrial77","PP02shottriall8","PP02shottrial39","PP02shottrial58"
,"PPO02shottrial79","PPO04shottrial83","PPO6bshottriall8", "PPO6shottrialdl
", "PPO6shottrialé2", "PP07shottrial9l"”,"PP10shottrial8l™, "PPllshottrial’
7", "PP12shottriall9", "PP12shottrial38","PP12shottriale3", "PP12shottrial



84" ,"shotl","shot2","shot3","shot4","shot5","shot6","shot7","shot8","sh
ot9","shotl0","shotll","shotl2", "shot13","shotl4","shotl5","shotl6", "sh
otl7","shotl8","shotl9", "shot20", "shot21"];

%Number of features per statistic
NumStat=15

$TotalNumOfActivities
NumOfActivitiesClass=40;

o

°

$TotalNumOfStats

TotalNumOfStats=135;
MatrixOfFeaturesShots=zeros (NumOfActivitiesClass, TotalNumOfStats) ;

Mean=zeros (NumOfActivitiesClass,NumStat) ;

Median=zeros (NumOfActivitiesClass,NumStat) ;

Std=zeros (NumOfActivitiesClass, NumStat) ;

Skewness=zeros (NumOfActivitiesClass,NumStat) ;
Kurtosis=zeros (NumOfActivitiesClass, NumStat) ;

Min=zeros (NumOfActivitiesClass, NumStat) ;

Max=zeros (NumOfActivitiesClass, NumStat) ;
fftCoefficientSum=zeros (NumOfActivitiesClass,NumStat) ;
fftMaximumCoefficient=zeros (NumOfActivitiesClass,NumStat) ;

for i=l:length (SegmentedTrials)

load (SegmentedTrials (i))
Matrixl =leftShank.gyroCal;
Matrix2=leftThigh.gyroCal;
Matrix3=pelvis.gyroCal;
Matrix4=rightShank.gyroCal;
Matrix5=rightThigh.gyroCal;
%$Means
Xmeanl=mean (Matrixl (:,1));
Ymeanl=mean (Matrixl (:,2));
Zmeanl=mean (Matrixl (:,3));

Xmean2=mean (Matrix2 (:,1));
Ymean2=mean (Matrix2 (:,2));
Zmean2=mean (Matrix2 (:,3));

Xmean3=mean (Matrix3(:,1));
Ymean3=mean (Matrix3(:,2));
Zmean3=mean (Matrix3(:,3));

Xmeand=mean (Matrix4 (:,1));
Ymeand=mean (Matrix4 (:,2));
Zmeand=mean (Matrix4 (:,3));



Xmeanb=mean (Matrix5(:,1));
Ymean5=mean (Matrix5(:,2));
Zmeanb5=mean (Matrix5(:,3));

$Median

Xmedianl=median (Matrixl (:,1));
Ymedianl=median (Matrix1l(:,2));
Zmedianl=median (Matrixl(:,3));

Xmedian2=median (Matrix2(:,1));
Ymedian2=median (Matrix2(:,2));
Zzmedian2=median (Matrix2(:,3));

Xmedian3=median (Matrix3(:,1));
Ymedian3=median (Matrix3(:,2));
Zmedian3=median (Matrix3(:,3));

Xmediand=median (Matrix4 (:,1));
Ymediand=median (Matrix4 (:,2));
Zmediand=median (Matrix4 (:,3));

Xmedianb5=median (Matrix5(:,1));
Ymedian5=median (Matrix5(:,2));
Zmedianb=median (Matrix5(:,3));

$std

Xstdl=std (Matrixl(:,1));
Ystdl=std (Matrixl(:,2));
Zstdl=std (Matrixl(:,3)):

Xstd2=std (Matrix2(:,1));
Ystd2=std (Matrix2 (:,2));
Zstd2=std (Matrix2 (:,3));

Xstd3=std(Matrix3(:,1));
Ystd3=std(Matrix3(:,2));
Zstd3=std (Matrix3(:,3));

Xstdd4=std(Matrix4 (:,1));
Ystdd=std (Matrix4 (:,2));
Zstd4=std (Matrix4 (:,3));

XstdS5=std (Matrix5(:,1));
YstdS5=std (Matrix5(:,2));
Zstdb=std (Matrix5(:,3));

%$Skewness

Xskewnessl=skewness (Matrixl (:,1));
Yskewnessl=skewness (Matrixl (:,
Zskewnessl=skewness (Matrixl (:,3));

N
-
-
~

Xskewness2=skewness (Matrix2 (:,1));
Yskewness2=skewness (Matrix2 (:,
Zskewness2=skewness (Matrix2 (:,3));

N
N
N>
~



Xskewness3=skewness (Matrix3(:,1));
Yskewness3=skewness (Matrix3(:,
Zskewness3=skewness (Matrix3(:,3));

N
N
N>
~

Xskewness4d=skewness (Matrix4 (:,1));
Yskewness4=skewness (Matrix4 (:,
Zskewness4d=skewness (Matrix4 (:,3));

N
NS
N
~

Xskewness5=skewness (Matrix5(:,1));
Yskewness5=skewness (Matrix5(:,
Zskewnessb=skewness (Matrix5(:,3));

N
-
-
~

%Kyrtosis

Xkurtosisl=kurtosis (Matrixl (:,1));
Ykurtosisl=kurtosis (Matrixl (:,
Zkurtosisl=kurtosis (Matrixl (:,3));

N
N
-
~

Xkurtosis2=kurtosis (Matrix2(:,1));
Ykurtosis2=kurtosis (Matrix2(:,
Zkurtosis2=kurtosis (Matrix2 (:,3));

N
NS
N
~

Xkurtosis3=kurtosis (Matrix3(:,1));
Ykurtosis3=kurtosis (Matrix3(:,
Zkurtosis3=kurtosis (Matrix3(:,3));

N
-
-
~

Xkurtosisd=kurtosis (Matrix4 (:,1));
Ykurtosisd4=kurtosis (Matrix4 (:,
Zkurtosisd=kurtosis (Matrix4 (:,3));

N
-
-
~

Xkurtosisb=kurtosis (Matrix5(:,1));
Ykurtosisb5=kurtosis (Matrix5(:,
ZkurtosisS5=kurtosis (Matrix5(:,3));

N
N
N>
~

$Min

Xminl=min (Matrixl(:,1));
Yminl=min (Matrixl(:,2));
Zminl=min (Matrixl (:,3));

Xmin2=min (Matrix2 (:,1));
Ymin2=min (Matrix2 (:,2));
Zmin2=min (Matrix2 (:,3));

Xmin3=min (Matrix3(:,1));
Ymin3=min (Matrix3(:,2));
Zmin3=min (Matrix3(:,3));

Xmind=min (Matrix4 (:,1));
Ymind=min (Matrix4 (:,2));
zmind=min (Matrix4(:,3));

Xmin5=min (Matrix5(:,1));
Ymin5=min (Matrix5(:,2));
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zminb5=min (Matrix5(:,3));

$Max

Xmaxl=max (Matrixl (:,1));
Ymaxl=max (Matrixl (:,2));
Zmaxl=max (Matrixl (:,3));

Xmax2=max (Matrix2 (:,1));
Ymax2=max (Matrix2 (:,2));
Zmax2=max (Matrix2(:,3));

Xmax3=max (Matrix3(:,1));
Ymax3=max (Matrix3(:,2));
Zmax3=max (Matrix3(:,3));

Xmax4d=max (Matrix4 (:,1));
Ymax4d=max (Matrix4 (:,2));
Zmax4=max (Matrix4 (:,3)):;

Xmax5=max (Matrix5(:,1));
Ymax5=max (Matrix5(:,2));
Zmax5=max (Matrix5(:,3));

$Fast Fourier Transform
Xfftl=fft (Matrixl(:,1));
YEftl=fft (Matrixl(:,2));
zfftl=fft (Matrixl(:,3));

XEFL2=fft (Matrix2 (:,1));
YEFE2=fft (Matrix2(:,2));
ZEft2=fft (Matrix2 (:,3));

Xfft3=fft (Matrix3(:,1));
Yfft3=fft (Matrix3(:,2));
z2fft3=fft (Matrix3(:,3));

Xfftd=fft (Matrix4 (:,1));
Yfftd=fft (Matrix4d (:,2));
zfftd=fft (Matrix4 (:,3));

Xffth=fft (Matrix5(:,1));
YEft5=fft (Matrix5(:,2));
zffth=fft (Matrix5(:,3));

$Real Part

XfftlReal=real (Xfftl);
YfftlReal=real (Yfftl);
ZzfftlReal=real (zfftl);

Xfft2Real=real (Xfft2);
Yfft2Real=real (Yfft2);
Z2fft2Real=real (2f£ft2);
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Xfft3Real=real (Xfft3);
Yfft3Real=real (Yfft3);
Zz2fft3Real=real (Zf£ft3);

XfftdReal=real (Xfft4);
Yfftd4dReal=real (Yfft4);
ZfftdReal=real (Zz£f£ft4);

XfftbReal=real (Xfft5);
Yfft5Real=real (Yf£ft5);
Zz2fft5Real=real (Zf£ftH);

$fftCoefficientSum

XfftCoeffSuml=sum (XfftlReal);
YfftCoeffSuml=sum(YfftlReal) ;
Z2fftCoeffSuml=sum(ZfftlReal) ;

XfftCoeffSum2=sum(Xfft2Real) ;
YfftCoeffSum2=sum(Yfft2Real) ;
Z2fftCoeffSum2=sum (Zfft2Real) ;

XfftCoeffSum3=sum(Xfft3Real) ;
YfftCoeffSum3=sum(Yfft3Real) ;
Z2fftCoeffSum3=sum(Zfft3Real) ;

XfftCoeffSumd=sum(XfftdReal) ;
YfftCoeffSumd=sum(Yfft4dReal) ;
ZfftCoeffSumd=sum(Z2fft4Real) ;

XfftCoeffSumS=sum (Xfft5Real) ;
YfftCoeffSumS=sum(Yfft5Real) ;
Zz2fftCoeffSumbS=sum (Zfft5Real) ;

$fftMaxCoefficient

XfftMaxCoeffl=max (XfftlReal) ;
YfftMaxCoeffl=max (YfftlReal);
ZfftMaxCoeffl=max (ZfftlReal) ;

XfftMaxCoeff2=max (Xfft2Real) ;
YfftMaxCoeff2=max (Yfft2Real) ;
ZfftMaxCoeff2=max (Zfft2Real) ;

XfftMaxCoeff3=max (Xfft3Real) ;
YfftMaxCoeff3=max (Yfft3Real);
ZzfftMaxCoeff3=max (Z2fft3Real) ;

XfftMaxCoeffd=max (XfftdReal) ;
YfftMaxCoeffd=max (YfftdReal) ;
ZfftMaxCoeffd=max (Zfft4Real) ;

XfftMaxCoeffS5=max (Xfft5Real) ;
YfftMaxCoeff5=max (Yfft5Real) ;
ZfftMaxCoeffb=max (Zfft5Real) ;
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Mean (i, :)=[Xmeanl Ymeanl Zmeanl Xmean?2 Ymean?2 Zmean?2 Xmean3 Ymean3
Zmean3 Xmean4d Ymeand Zmean4d Xmean5 Ymeanb5 Zmean5];

Median (i, :)=[Xmedianl Ymedianl Zmedianl Xmedian2 Ymedian2 Zmedian2

Xmedian3 Ymedian3 Zmedian3 Xmediand4 Ymedian4d Zmedian4d Xmedian5 Ymedian5

Zmedian5];

Std (i, :)=[Xstdl Ystdl Zstdl Xstd2 Ystd2 Zstd2 Xstd3 Ystd3 Zstd3 Xstd4
Ystd4 Zstd4d Xstd5 Ystd5 Zstdb5];

Skewness (i, :)=[Xskewnessl Yskewnessl Zskewnessl Xskewness?2 Yskewness2
Zskewness?2 Xskewness3 Yskewness3 Zskewness3 Xskewness4 Yskewnessié
Zskewness4 Xskewness5 Yskewness5 Zskewnessb];

Kurtosis (i, :)=[Xkurtosisl Ykurtosisl Zkurtosisl Xkurtosis2 Ykurtosis2
Zkurtosis?2 Xkurtosis3 Ykurtosis3 Zkurtosis3 Xkurtosis4 Ykurtosisié
Zkurtosis4 Xkurtosisb5 Ykurtosis5 Zkurtosisb5];

Min (i, :)=[Xminl Yminl Zminl Xmin2 Ymin2 Zmin2 Xmin3 Ymin3 Zmin3 Xmin4
Ymind Zmin4d Xmin5 Ymin5 Zmin5];

Max (i, :)=[Xmaxl Ymaxl Zmaxl Xmax2 Ymax2 Zmax2 Xmax3 Ymax3 Zmax3 Xmax4
Ymax4 Zmax4 Xmax5 Ymax5 Zmax5];

fftCoefficientSum(i, :)=[XfftCoeffSuml YfftCoeffSuml ZfftCoeffSuml
XfftCoeffSum2 YfftCoeffSum2 ZfftCoeffSum2 XfftCoeffSum3 YfftCoeffSum3
ZzfftCoeffSum3 XfftCoeffSumd4 YfftCoeffSumd ZfftCoeffSumd4d XfftCoeffSumbS
YfftCoeffSumS ZfftCoeffSum5];

fftMaximumCoefficient (i, :)=[XfftMaxCoeffl YfftMaxCoeffl ZfftMaxCoeffl

XfftMaxCoeff2 YfftMaxCoeff2 ZfftMaxCoeff2 XfftMaxCoeff3 YfftMaxCoeff3
ZzfftMaxCoeff3 XfftMaxCoeffd YfftMaxCoeffd ZfftMaxCoeffd XfftMaxCoeffb
YfftMaxCoeff5 ZfftMaxCoeff5];

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

end

G=[11;

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

G=[G 1];

end
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G=G"';
MatrixOfFeaturesShots=[MatrixOfFeaturesShots G];

MatrixOfFeaturesShots=array2table (MatrixOfFeaturesShots,
'VariableNames', { 'Xmeanl', 'Ymeanl', 'Zmeanl’', 'Xmean2', 'Ymean?2', 'Zmean?2',
'Xmean3', 'Ymean3', 'Zmean3', 'Xmeand', 'Ymean4', 'Zmeand "', 'Xmeanb5', 'Ymean5"'
, 'Zmean5', 'Xmedianl', 'Ymedianl', 'Zmedianl"', 'Xmedian2', 'Ymedian2"', 'Zmedi
an2', 'Xmedian3', 'Ymedian3', 'Zmedian3"', 'Xmediand', 'Ymedian4', 'Zmediand’',
'Xmedian5', 'Ymedianb5', 'Zmedian5', 'Xstdl"', 'Ystdl"', '"Zstdl"', 'Xstd2"', 'Ystd2
', 'Zstd2', 'Xstd3"', 'Ystd3', 'Zstd3"', 'Xstd4', 'Ystd4', 'Zstd4', 'Xstd5', 'Ystd
5','Zstd5"', 'Xskewnessl', 'Yskewnessl', 'Zskewnessl', 'Xskewness2', 'Yskewne
ss2', 'Zskewness2', 'Xskewness3', 'Yskewness3', 'Zskewness3', 'Xskewness4d', '
Yskewness4d', 'Zskewness4d', 'Xskewness5', 'Yskewness5', 'Zskewness5"', 'Xkurto
sisl', '"Ykurtosisl', 'Zkurtosisl', 'Xkurtosis2', 'Ykurtosis2', 'Zkurtosis2"',
'Xkurtosis3', 'Ykurtosis3', 'Zkurtosis3', 'Xkurtosisd', 'Ykurtosis4d', 'Zkurt
osis4', 'Xkurtosis5', 'Ykurtosis5', 'Zkurtosis5', 'Xminl', 'Yminl', 'Zminl"', "'
Xmin2', 'Ymin2', 'Zmin2"', 'Xmin3"', 'Ymin3"', 'Zmin3"', 'Xmin4"', 'Ymind"', 'Zmind"',
'Xmin5"', 'Ymin5', 'Zmin5"', 'Xmax1"', 'Ymax1l', 'Zmax1l', 'Xmax2"', 'Ymax2', 'Zmax2"'
, 'Xmax3', 'Ymax3"', 'Zmax3"', 'Xmax4"', 'Ymax4', 'Zmax4"', 'Xmax5', 'Ymax5"', 'Zmax5
', 'XfftCoeffSuml', 'YfftCoeffSuml', 'ZfftCoeffSuml', 'XfftCoeffSum2"', 'Yfft
CoeffSum2', 'ZfftCoeffSum2', 'XfftCoeffSum3', 'YfftCoeffSum3', 'ZfftCoeffSu
m3', 'XfftCoeffSumd"', 'YfftCoeffSumd', '2fftCoeffSumd"', 'XfftCoeffSumb', 'Yf
ftCoeffSumb', '2fftCoeffSumb', 'XfftMaxCoeffl', 'YfftMaxCoeffl', '2zfftMaxCo
effl', 'XfftMaxCoeff2','YfftMaxCoeff2', 'Z2fftMaxCoeff2"', 'XfftMaxCoeff3"',"
YfftMaxCoeff3', 'ZfftMaxCoeff3', 'XfftMaxCoeff4', 'YfftMaxCoeffd', '2fftMax
Coeffd', 'XfftMaxCoeff5', 'YfftMaxCoeff5', 'ZfftMaxCoeff5', "Activity'});

%% 90degreeTurn

SegmentedTrials=["PPO0lturn90triallO","PPOlturn90trial30","PPOlturn90tri
al52","PP02turn90triall0", "PPO2turn90trial32","PP02turn90trial73", "PP0O3
turn90trial34"”,"PP03turn90trials55", "PP03turn90trial80", "PPO4turn90trial
12","PP04turn90trial33","PP04turn90trials55", "PPO04turn90trials5e6"”, "PP05tu
rn90triall0", "PPO5turn90trial3l", "PPO5turn90trial32", "PPO5turn90trial74
","PPOoturn90trialll","PPO6turn90trial3l", "PPO06turn90trial55", "PPO6turn
90trial77","PP07turn90triall2", "PPO07turn90trial34","PP07turn90trialb5e",
"PPO7turn90trial57", "PPO9turn90triall5", "PP09turn90triall 9", "PP09turn90
trial39","PPO09%turn90trialel3"”, "PP10turn90trialll"”, "PP10turn90trial33","P
P10turn90trial53","PP10turn90trialb4"”,"PP11turn90trial5l","PP11lturn90tr
ial70","PP12turn90trialll"”, "PP12turn90trial3l"”, "PP12turn90trial52", "PP1
2turn90trialb54","PP12turn90trial77"];

$Number of features per statistic
NumStat=15

$TotalNumOfActivities
NumOfActivitiesClass=40;

% TotalNumOfStats

TotalNumOfStats=135;
MatrixOfFeaturesTurn90=zeros (NumOfActivitiesClass, TotalNumOfStats) ;
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Mean=zeros (NumOfActivitiesClass,NumStat) ;

Median=zeros (NumOfActivitiesClass,NumStat) ;

Std=zeros (NumOfActivitiesClass, NumStat) ;

Skewness=zeros (NumOfActivitiesClass,NumStat) ;
Kurtosis=zeros (NumOfActivitiesClass, NumStat) ;

Min=zeros (NumOfActivitiesClass, NumStat) ;

Max=zeros (NumOfActivitiesClass, NumStat) ;
fftCoefficientSum=zeros (NumOfActivitiesClass,NumStat) ;
fftMaximumCoefficient=zeros (NumOfActivitiesClass,NumStat) ;

for i=l:length (SegmentedTrials)

load (SegmentedTrials (1))
Matrixl =leftShank.gyroCal;
Matrix2=leftThigh.gyroCal;
Matrix3=pelvis.gyroCal;
Matrix4=rightShank.gyroCal;
Matrix5=rightThigh.gyroCal;
%Means
Xmeanl=mean (Matrixl (:,1));
Ymeanl=mean (Matrixl (:,2));
Zmeanl=mean (Matrixl (:,3));

Xmean2=mean (Matrix2 (:,1));
Ymean2=mean (Matrix2 (:,2));
Zmean2=mean (Matrix2 (:,3));

Xmean3=mean (Matrix3(:,1));
Ymean3=mean (Matrix3(:,2));
Zmean3=mean (Matrix3(:,3));

Xmeand=mean (Matrix4 (:,1));
Ymeand=mean (Matrix4 (:,2));
Zmeand4=mean (Matrix4 (:,3));

Xmeanb5=mean (Matrix5(:,1));
Ymean5=mean (Matrix5(:,2));
Zmeanb5=mean (Matrix5(:,3));

$Median

Xmedianl=median (Matrixl(:,1));
Ymedianl=median (Matrixl (:,2));
Zmedianl=median (Matrixl (:,3));

Xmedian2=median (Matrix2 (:,1));
Ymedian2=median (Matrix2 (:,2));
Zmedian2=median (Matrix2 (:,3));

Xmedian3=median (Matrix3(:,1));
Ymedian3=median (Matrix3(:,2));
Zzmedian3=median (Matrix3(:,3));
15



Xmediand=median (Matrix4 (:,1));

N

Ymediand=median (Matrix4 (:,

Zzmediand=median (Matrix4 (:,3));

Xmedian5=median (Matrix5(:,1));

Ymedian5=median (Matrix5(:,

N

Zmedianb5=median (Matrix5(:,3));

$std

Xstdl=std(Matrixl (:,1));
Ystdl=std(Matrixl (:,2));
Zstdl=std (Matrixl(:,3));

Xstd2=std (Matrix2(:,1));
Ystd2=std (Matrix2(:,2));
Zstd2=std (Matrix2(:,3));

Xstd3=std (Matrix3(:,1));
Ystd3=std (Matrix3(:,2));
Zstd3=std(Matrix3(:,3));

Xstdd=std (Matrix4 (:,1));
Ystdd=std (Matrix4 (:,2));
Zstdd=std (Matrix4 (:,3));

XstdbS=std (Matrix5(:,1));
YstdS5=std (Matrix5(:,2));
Zstdb=std (Matrix5(:,3));

$Skewness

Xskewnessl=skewness (Matrixl (:
Yskewnessl=skewness (Matrixl (:
Zskewnessl=skewness (Matrixl (:

Xskewness2=skewness (Matrix?2 (:
Yskewness2=skewness (Matrix2 (:
Zskewness2=skewness (Matrix2 (:

Xskewness3=skewness (Matrix3(:
Yskewness3=skewness (Matrix3(:
Zskewness3=skewness (Matrix3 (:

Xskewnessi4=skewness (Matrix4 (:
Yskewness4=skewness (Matrix4 (:
Zskewness4=skewness (Matrix4 (:

Xskewnessb=skewness (Matrix5(:
Yskewnessb=skewness (Matrix5(:
Zskewness5=skewness (Matrixb (:

$Kyrtosis
Xkurtosisl=kurtosis (Matrixl (:

4

’

’

I

1))
/2));
3)) s
1))
1 2));
:3)) s
;1))
1 2));
/3)) s
;1))
1 2));
/3));
1))
/2));
3)) s
1))
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Ykurtosisl=kurtosis (Matrixl(:,2));
Zkurtosisl=kurtosis (Matrixl (:,3));

Xkurtosis2=kurtosis (Matrix2(:,1)):;
Ykurtosis2=kurtosis (Matrix2(:,
Zkurtosis2=kurtosis (Matrix2(:,3));

N
N
N
~

Xkurtosis3=kurtosis (Matrix3(:,1));
Ykurtosis3=kurtosis (Matrix3(:,
Zkurtosis3=kurtosis (Matrix3(:,3));

N
-
-
~

Xkurtosisd4=kurtosis (Matrix4 (:,1));
Ykurtosisd4=kurtosis (Matrix4 (:,
Zkurtosisd4=kurtosis (Matrix4 (:,3));

N
N
N>
~

Xkurtosisb=kurtosis (Matrix5(:,1));
Ykurtosis5=kurtosis (Matrix5(:,
ZkurtosisS5=kurtosis (Matrix5(:,3));

N
N
-
~

$Min

Xminl=min (Matrixl (:,1));
Yminl=min (Matrixl (:,2));
Zminl=min (Matrixl (:,3));

Xmin2=min (Matrix2 (:,1));
Ymin2=min (Matrix2 (:,2));
Zmin2=min (Matrix2(:,3));

Xmin3=min (Matrix3(:,1));
Ymin3=min (Matrix3(:,2));
zmin3=min (Matrix3(:,3));

Xmind=min (Matrix4 (:,1));
Ymind=min (Matrix4 (:,2));
Zmind=min (Matrix4(:,3));

Xmin5=min (Matrix5(:,1));
Ymin5=min (Matrix5(:,2));
Zzminb5=min (Matrix5(:,3));

$Max

Xmaxl=max (Matrixl (:,1));
Ymaxl=max (Matrixl(:,2));
Zmaxl=max (Matrixl (:,3));

Xmax2=max (Matrix2 (:,1));
Ymax2=max (Matrix2 (:,2));
Zmax2=max (Matrix2 (:,3)):

Xmax3=max (Matrix3(:,1));
Ymax3=max (Matrix3(:,2));
Zmax3=max (Matrix3(:,3));



Xmax4d=max (Matrix4 (:,1));
Ymax4d=max (Matrix4 (:,2));
Zmax4=max (Matrix4 (:,3));

Xmax5=max (Matrix5(:,1));
Ymax5=max (Matrix5(:,2));
Zmax5=max (Matrix5(:,3));

%$Fast Fourier Transform
XEFtl=fft (Matrixl(:,1));
Yfftl=fft (Matrixl(:,2));
zfftl=fft (Matrixl(:,3));

Xfft2=fft (Matrix2(:,1));
YEft2=fft (Matrix2(:,2));
zfft2=fft (Matrix2(:,3)):

Xfft3=fft (Matrix3(:,1));
YEft3=fft (Matrix3(:,2));
zfft3=fft (Matrix3(:,3));

Xfftd=fft (Matrix4 (:,1));
YEftd=fft (Matrix4d (:,2));
zfftd=fft (Matrix4(:,3));

XEFL5=fft (Matrix5(:,1));
YEft5=fft (Matrix5(:,2));
ZEfE5=fft (Matrix5(:,3));

$Real Part

XfftlReal=real (Xfftl);
YfftlReal=real (Yfftl);
ZzfftlReal=real (Zfftl);

Xfft2Real=real (Xfft2);
Yfft2Real=real (Yfft2);
Z2fft2Real=real (zf£ft2);

Xfft3Real=real (Xfft3);
Yfft3Real=real (Yfft3);
zfft3Real=real (Zf£ft3);

Xfftd4dReal=real (Xfft4);
YfftdReal=real (Yfft4);
ZzfftdReal=real (Zzfft4d);

XfftS5Real=real (Xfft5);
Yfft5Real=real (Yfft5);
Zfft5Real=real (Zf£fthH);

$fftCoefficientSum

XfftCoeffSuml=sum (XfftlReal) ;
YfftCoeffSuml=sum(YfftlReal) ;
ZfftCoeffSuml=sum(ZfftlReal) ;
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XfftCoeffSum2=sum (Xfft2Real) ;
YfftCoeffSum2=sum(Yfft2Real) ;
ZfftCoeffSum2=sum (Z2fft2Real) ;

XfftCoeffSum3=sum(Xfft3Real) ;
YfftCoeffSum3=sum(Yfft3Real);
Z2fftCoeffSum3=sum (Zfft3Real) ;

XfftCoeffSumd=sum(XfftdReal) ;
YfftCoeffSumd=sum(YfftdReal) ;
ZfftCoeffSumd=sum(Z2fftd4Real) ;

XfftCoeffSumS=sum (Xfft5Real) ;
YfftCoeffSumS=sum(Yfft5Real) ;
ZfftCoeffSumb=sum (Zfft5Real) ;

$fftMaxCoefficient

XfftMaxCoeffl=max (XfftlReal);
YfftMaxCoeffl=max (YfftlReal);
zfftMaxCoeffl=max (ZfftlReal);

XfftMaxCoeff2=max (Xfft2Real) ;
YfftMaxCoeff2=max (Yfft2Real) ;
ZzfftMaxCoeff2=max (Zfft2Real) ;

XfftMaxCoeff3=max (Xfft3Real) ;
YfftMaxCoeff3=max (Yfft3Real) ;
ZfftMaxCoeff3=max (Zfft3Real) ;

XfftMaxCoeffd=max (Xfftd4dReal) ;
YfftMaxCoeffd=max (Yfft4dReal);
ZfftMaxCoeffd=max (Zfft4Real) ;

XfftMaxCoeff5=max (Xfft5Real) ;
YfftMaxCoeff5=max (Yfft5Real) ;
zfftMaxCoeff5=max (Zfft5Real) ;

Mean (i, :)=[Xmeanl Ymeanl Zmeanl Xmean2 Ymean?2 Zmean?2 Xmean3 Ymean3
Zmean3 Xmean4 Ymeand Zmeand4d Xmean5 Ymeanb Zmean5];

Median (i, :)=[Xmedianl Ymedianl Zmedianl Xmedian?2 Ymedian2 Zmedian?
Xmedian3 Ymedian3 Zmedian3 Xmedian4 Ymedian4 Zmedian4 Xmedian5 Ymedian5
Zmedianb];

Std (i, :)=[Xstdl Ystdl Zstdl Xstd2 Ystd2 Zstd2 Xstd3 Ystd3 Zstd3 Xstd4
Ystd4d Zstd4d Xstd5 Ystd5 Zstd5];

Skewness (i, :)=[Xskewnessl Yskewnessl Zskewnessl Xskewness2 Yskewness?2
Zskewness?2 Xskewness3 Yskewness3 Zskewness3 Xskewness4d Yskewnessié
Zskewness4 Xskewness5 Yskewness5 Zskewness5];
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Kurtosis (i, :)=[Xkurtosisl Ykurtosisl Zkurtosisl Xkurtosis2 Ykurtosis2
Zkurtosis2 Xkurtosis3 Ykurtosis3 Zkurtosis3 Xkurtosis4 Ykurtosisié
Zkurtosis4 Xkurtosisb5 Ykurtosis5 Zkurtosisb5];

Min (i, :)=[Xminl Yminl Zminl Xmin2 Ymin2 Zmin2 Xmin3 Ymin3 Zmin3 Xmin4
Ymind Zmind Xmin5 Ymin5 Zmin5];

Max (i, :)=[Xmaxl Ymaxl Zmaxl Xmax2 Ymax2 Zmax2 Xmax3 Ymax3 Zmax3 Xmax4
Ymax4 Zmax4 Xmax5 Ymax5 Zmax5];

fftCoefficientSum(i, :)=[XfftCoeffSuml YfftCoeffSuml ZfftCoeffSuml
XfftCoeffSum2 YfftCoeffSum2 ZfftCoeffSum2 XfftCoeffSum3 YfftCoeffSum3
Z2fftCoeffSum3 XfftCoeffSumd YfftCoeffSumd ZfftCoeffSumd4d XfftCoeffSumbS
YfftCoeffSumS5 ZfftCoeffSum5];

fftMaximumCoefficient (i, :)=[XfftMaxCoeffl YfftMaxCoeffl ZfftMaxCoeffl

XfftMaxCoeff2 YfftMaxCoeff2 ZfftMaxCoeff2 XfftMaxCoeff3 YfftMaxCoeff3
ZzfftMaxCoeff3 XfftMaxCoeffd YfftMaxCoeffd ZfftMaxCoeffd XfftMaxCoeffb
YfftMaxCoeff5 ZfftMaxCoeff5];

MatrixOfFeaturesTurn90 (i, :)=[Mean (i, :) Median(i,:) Std(i,:)
Skewness (i, :) Kurtosis(i,:) Min(i,:) Max(i,:) fftCoefficientSum(i, :)
fftMaximumCoefficient (i, :)];

end

G=[3];

[x,~]=size (MatrixOfFeaturesTurn90) ;
for i=1:x-1

G=[G 31;

end

G=G"';
MatrixOfFeaturesTurn90=[MatrixOfFeaturesTurn90 G];

MatrixOfFeaturesTurn90=array2table (MatrixOfFeaturesTurn90,

'VariableNames', { 'Xmeanl', 'Ymeanl', 'Zmeanl’', 'Xmean2', 'Ymean2', 'Zmean?2',
'Xmean3', 'Ymean3', 'Zmean3', 'Xmeand"', 'Ymeand', 'Zmeand', 'Xmean5"', 'Ymeanb"'
, 'Zmeanb', 'Xmedianl', 'Ymedianl', 'Zmedianl', 'Xmedian2', 'Ymedian2', 'Zmedi
an2', 'Xmedian3', 'Ymedian3', 'Zmedian3"', 'Xmedian4d', 'Ymedian4', 'Zmediand’',
'Xmedianb', 'Ymedian5', 'Zmedianb', 'Xstdl', 'Ystdl"', '"Zstdl', 'Xstd2', 'Ystd2
', 'Zstd2', 'Xstd3"', 'Ystd3"', 'Zstd3"', 'Xstd4', 'Ystd4d', 'Zstd4"', 'Xstdb', 'Ystd
5','Zstd5"', 'Xskewnessl', 'Yskewnessl', 'Zskewnessl', 'Xskewness2', 'Yskewne
ss2','Zskewness2', 'Xskewness3', 'Yskewness3', 'Zskewness3', 'Xskewnessd', '
Yskewness4d', 'Zskewnessd', 'Xskewness5', 'Yskewness5', 'Zskewness5', 'Xkurto
sisl', '"Ykurtosisl', 'Zkurtosisl', 'Xkurtosis2', 'Ykurtosis2', 'Zkurtosis2',
'Xkurtosis3', 'Ykurtosis3', 'Zkurtosis3', 'Xkurtosisd', 'Ykurtosis4', 'Zkurt
osis4d', 'Xkurtosis5', 'Ykurtosis5', 'Zkurtosis5"', 'Xminl', 'Yminl"', 'Zminl"', "'
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Xmin2', 'Ymin2', 'Zmin2"', 'Xmin3"', 'Ymin3"', 'Zmin3"', 'Xmin4"', 'Ymind"', 'Zmind"',
'Xmin5', 'Ymin5', 'Zmin5"', 'Xmax1l"', 'Ymaxl', 'Zmax1l"', 'Xmax2"', 'Ymax2"', 'Zmax2"'
, 'Xmax3', 'Ymax3', 'Zmax3"', 'Xmax4', 'Ymax4', 'Zmax4"', 'Xmax5', 'Ymax5"', 'Zmax5
', 'XfftCoeffSuml', 'YfftCoeffSuml', 'ZfftCoeffSuml', 'XfftCoeffSum2"', 'Yfft
CoeffSum2', 'Z2fftCoeffSum2', 'XfftCoeffSum3', 'YfftCoeffSum3"', '2fftCoeffSu
m3', 'XfftCoeffSumd', 'YfftCoeffSumd', 'Z2fftCoeffSumd’', 'XfftCoeffSumb', 'YL
ftCoeffSumb', '2fftCoeffSumb"', 'XfftMaxCoeffl', 'YfftMaxCoeffl"', 'ZfftMaxCo
effl', 'XfftMaxCoeff2', 'YfftMaxCoeff2', 'Z2fftMaxCoeff2', 'XfftMaxCoeff3"',"'
YfftMaxCoeff3', 'Z2fftMaxCoeff3"', 'XfftMaxCoeffd', 'YfftMaxCoeffd', 'ZfftMax
Coeffd', 'XfftMaxCoeffb', 'YfftMaxCoeff5', '2fftMaxCoeff5', 'Activity"'});

%% 180DegreeTurn

SegmentedTrials=["PPO0lturnl80trial9"”,"PPO0lturnl80trial27","PPO0lturnl80t
rial7","PPOlturnl80triald48","PPOlturnl80triald49", "PPO02turnl80trial7","P
PO2turnl80trial9", "PPO02turnl80triald7","PP02turnl80triald8","PP02turnls8
Otriald9","PPO6turnl80trial26","PPO6turnl80trial51l","PPO6turnl80trial’3
","PP09%turnl80trial59","PP09%turnl80trial60","PP11lturnl80trial7","PP1lltu
rnl80trial27","PP11turnl80triald9","PP11lturnl80triale6","PPllturnl80tri
ale7","turnl80 1", "turnl80 2","turnl80 3","turnl80 4","turnl80 5", "turn
180 _6","turnl80 7", "turnl80_8","turnl80 9","turnl80 10","turnl80 11","t
urnl80 12", "turnl80 13", "turnl80 14","turnl80 15","turnl80 16", "turnl80
17", "turnl80 18","turnl80 19", "turnl80 20"];

%Number of features per statistic
NumStat=15

$TotalNumOfActivities
NumOfActivitiesClass=40;

$TotalNumOfStats

TotalNumOfStats=135;
MatrixOfFeaturesTurnl80=zeros (NumOfActivitiesClass, TotalNumOfStats) ;

Mean=zeros (NumOfActivitiesClass, NumStat) ;

Median=zeros (NumOfActivitiesClass, NumStat) ;

Std=zeros (NumOfActivitiesClass,NumStat) ;

Skewness=zeros (NumOfActivitiesClass,NumStat) ;
Kurtosis=zeros (NumOfActivitiesClass, NumStat) ;

Min=zeros (NumOfActivitiesClass, NumStat) ;

Max=zeros (NumOfActivitiesClass, NumStat) ;
fftCoefficientSum=zeros (NumOfActivitiesClass,NumStat) ;
fftMaximumCoefficient=zeros (NumOfActivitiesClass,NumStat) ;

for i=l:length (SegmentedTrials)

load (SegmentedTrials (i))
Matrixl =leftShank.gyroCal;
Matrix2=leftThigh.gyroCal;
Matrix3=pelvis.gyroCal;
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Matrix4=rightShank.gyroCal;
Matrix5=rightThigh.gyroCal;
%Means
Xmeanl=mean (Matrixl (:,1));
Ymeanl=mean (Matrixl (:,2));
Zmeanl=mean (Matrixl (:,3));

Xmean2=mean (Matrix2 (:,1));
Ymean2=mean (Matrix2 (:,2));
Zmean2=mean (Matrix2 (:,3));

Xmean3=mean (Matrix3(:,1));
Ymean3=mean (Matrix3(:,2));
Zmean3=mean (Matrix3(:,3));

Xmeand=mean (Matrix4 (:,1));
Ymeand=mean (Matrix4 (:,2));
Zmeand4=mean (Matrix4 (:,3));

Xmeanb5=mean (Matrix5(:,1));
Ymean5=mean (Matrix5(:,2));
Zmeanb5=mean (Matrix5(:,3));

$Median

Xmedianl=median (Matrixl (:,1));
Ymedianl=median (Matrixl (:,2));
Zmedianl=median (Matrixl (:,3));

Xmedian2=median (Matrix2 (:,1));
Ymedian2=median (Matrix2 (:,2));
Zmedian2=median (Matrix2 (:,3));

Xmedian3=median (Matrix3(:,1));
Ymedian3=median (Matrix3(:,2));
Zzmedian3=median (Matrix3(:,3));

Xmediand=median (Matrix4 (:,1));
Ymediand=median (Matrix4 (:,2));
Zzmediand=median (Matrix4 (:,3));

Xmedian5=median (Matrix5(:,1));
Ymedian5=median (Matrix5(:,2));
Zmedianb5=median (Matrix5(:,3));

$Std

Xstdl=std(Matrixl (:,1));
Ystdl=std(Matrixl (:,2));
Zstdl=std (Matrixl(:,3));

Xstd2=std (Matrix2(:,1));
Ystd2=std (Matrix2(:,2));
Zstd2=std (Matrix2(:,3));

Xstd3=std (Matrix3(:,1));
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Ystd3=std (Matrix3(:,2));
Zstd3=std(Matrix3(:,3));

Xstdd=std (Matrix4 (:,1));
Ystdd4=std (Matrix4 (:,2));
Zstdd=std (Matrix4 (:,3));

XstdbS=std(Matrix5(:,1));
YstdS5=std (Matrix5(:,2));
Zstdb=std (Matrix5(:,3));

$Skewness

Xskewnessl=skewness (Matrixl (:
Yskewnessl=skewness (Matrixl (:
Zskewnessl=skewness (Matrixl (:

Xskewness2=skewness (Matrix?2 (:
Yskewness2=skewness (Matrix?2 (:
Zskewness2=skewness (Matrix2 (:

Xskewness3=skewness (Matrix3(:
Yskewness3=skewness (Matrix3(:
Zskewness3=skewness (Matrix3 (:

Xskewness4=skewness (Matrix4 (:
Yskewness4=skewness (Matrix4 (:
Zskewness4=skewness (Matrix4 (:

Xskewnessb=skewness (Matrix5(:
Yskewnessb=skewness (Matrix5(:
Zskewnessb=skewness (Matrix5 (:

$Kyrtosis

Xkurtosisl=kurtosis (Matrixl (:
Ykurtosisl=kurtosis (Matrixl (:
Zkurtosisl=kurtosis (Matrixl (:

Xkurtosis2=kurtosis (Matrix?2 (:
Ykurtosis2=kurtosis (Matrix?2 (:
Zkurtosis2=kurtosis (Matrix2 (:

Xkurtosis3=kurtosis (Matrix3(:
Ykurtosis3=kurtosis (Matrix3(:
Zkurtosis3=kurtosis (Matrix3 (:

Xkurtosisd4=kurtosis (Matrix4 (:
Ykurtosisd4=kurtosis (Matrix4 (:
Zkurtosisd4=kurtosis (Matrix4 (:

Xkurtosis5S=kurtosis (Matrix5(:
Ykurtosisb=kurtosis (Matrix5(:
Zkurtosisb=kurtosis (Matrix5 (:

1))
/2));
1 3)) s
1))
12));
:3)) s
1))
12));
:3)) s
;1))
1 2))
/3));
1))
/2));
3)) s
1))
1 2));
:3));
;1))
1 2));
/3));
1))
/2));
3));
;1))
12));
:3)) s
1))
1 2));
:3)) s
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$Min

Xminl=min (Matrixl (:
Yminl=min (Matrixl (:
Zminl=min (Matrix1 (:

Xmin2=min (Matrix?2 (:
Ymin2=min (Matrix?2 (:
Zmin2=min (Matrix2 (:

Xmin3=min (Matrix3(:
Ymin3=min (Matrix3(:
Zmin3=min (Matrix3 (:

Xmind=min (Matrix4 (:
Ymind=min (Matrix4 (:
Zmind=min (Matrix4 (:

Xmin5=min (Matrix5 (:
Ymin5=min (Matrix5(:
Zmin5=min (Matrix5 (:

$Max

Xmaxl=max (Matrixl (:
Ymaxl=max (Matrixl (:
Zmaxl=max (Matrixl (:

Xmax2=max (Matrix2 (:
Ymax2=max (Matrix?2 (:
Zmax2=max (Matrix?2 (:

Xmax3=max (Matrix3 (:
Ymax3=max (Matrix3(:
Zmax3=max (Matrix3 (:

Xmax4=max (Matrix4 (:
Ymax4=max (Matrix4 (:
Zmax4=max (Matrix4 (:

Xmax5=max (Matrix5(:
Ymax5=max (Matrix5(:
Zmax5=max (Matrix5 (:

r1))7
1 2)) 7
7 3)) 7
r1))7
1 2)) 7
$3));
r1))7
1 2));
r3)) 7
r1))7
r2)) 7
r3)) 7
r1))7
1 2)) 7
$3)) 7
1))
1 2));
r3)) 7
r1))7
1 2)) 7
r3)) 7
r1))7
1 2)) 7
$3)) 7
r1))7
1 2)) 7
$3));
1))
1 2));
$3));

$Fast Fourier Transform

Xfftl=fft (Matrixl (:
Yftl=fft (Matrixl (:
zfftl=fft (Matrixl (:

Xfft2=fft (Matrix2 (:
YEft2=fft (Matrix2 (:
zfft2=fft (Matrix?2 (:

Xfft3=fft (Matrix3(:
YEft3=fft (Matrix3(:
zfft3=fft (Matrix3(:

1))
1 2));
:3)) s
1))
12));
:3)) s
1))
/2));
/3));
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XEFt4=fft (Matrix4d (:,1));
YEftd=fft (Matrixd (:,2));
Zffta4=fft (Matrix4 (:,3));

Xfftb=fft (Matrix5(:,1));
Yfftb=fft (Matrix5(:,2));
z2fft5=fft (Matrix5(:,3));

%Real Part

XfftlReal=real (Xfftl);
YfftlReal=real (Yfftl);
ZzfftlReal=real (zfftl);

Xfft2Real=real (Xfft2);
Yfft2Real=real (Yfft2);
zfft2Real=real (Zf£ft2);

Xfft3Real=real (Xfft3);
Yfft3Real=real (Y£ft3);
Zz2fft3Real=real (Zf£ft3);

XfftdReal=real (Xfftd);
YfftdReal=real (Yfft4);
ZfftdReal=real (Zz£f£ft4);

XfftS5Real=real (Xfft5);
YfftSReal=real (Yf£ft5);
Zfft5Real=real (Zf£fth);

sfftCoefficientSum

XfftCoeffSuml=sum(XfftlReal) ;
YfftCoeffSuml=sum(YfftlReal);
zfftCoeffSuml=sum(ZzfftlReal) ;

XfftCoeffSum2=sum(Xfft2Real) ;
YfftCoeffSum2=sum(Yfft2Real) ;
Z2fftCoeffSum2=sum (Zfft2Real) ;

XfftCoeffSum3=sum(Xfft3Real) ;
YfftCoeffSum3=sum(Yfft3Real) ;
Z2fftCoeffSum3=sum (Zfft3Real) ;

XfftCoeffSumd=sum (Xfftd4dReal) ;
YfftCoeffSumd=sum(YfftdReal) ;
ZfftCoeffSumd=sum(Z2fft4Real) ;

XfftCoeffSumS=sum(Xfft5Real) ;
YfftCoeffSumS=sum (Yfft5Real) ;
z2fftCoeffSumbS=sum (Zfft5Real) ;

SfftMaxCoefficient
XfftMaxCoeffl=max (XfftlReal) ;
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YfftMaxCoeffl=max (YfftlReal);
zfftMaxCoeffl=max (ZfftlReal) ;

XfftMaxCoeff2=max (Xfft2Real);
YfftMaxCoeff2=max (Yfft2Real) ;
ZfftMaxCoeff2=max (Zfft2Real) ;

XfftMaxCoeff3=max (Xfft3Real) ;
YfftMaxCoeff3=max (Yfft3Real) ;
ZfftMaxCoeff3=max (Zfft3Real) ;

XfftMaxCoeffd=max (Xfftd4dReal) ;
YfftMaxCoeffd=max (Yfft4dReal);
ZfftMaxCoeffd=max (Zfft4Real) ;

XfftMaxCoeff5=max (Xfft5Real) ;
YfftMaxCoeff5=max (Yfft5Real);
zfftMaxCoeff5=max (Zfft5Real) ;

Mean (i, :)=[Xmeanl Ymeanl Zmeanl Xmean2 Ymean?2 Zmean?2 Xmean3 Ymean3
Zmean3 Xmeand4 Ymeand Zmeand4d Xmean5 Ymeanb Zmean5];

Median (i, :)=[Xmedianl Ymedianl Zmedianl Xmedian2 Ymedian2 Zmedian?2

Xmedian3 Ymedian3 Zmedian3 Xmedian4 Ymedian4 Zmedian4 Xmedian5 Ymedian5

Zmedianb];

Std (i, :)=[Xstdl Ystdl Zstdl Xstd2 Ystd2 Zstd2 Xstd3 Ystd3 Zstd3 Xstd4
Ystd4d Zstd4d Xstd5 Ystd5 Zstd5];

Skewness (i, :)=[Xskewnessl Yskewnessl Zskewnessl Xskewness2 Yskewness?2
Zskewness?2 Xskewness3 Yskewness3 Zskewness3 Xskewness4d Yskewnessié
Zskewness4 Xskewness5 Yskewness5 Zskewness5];

Kurtosis (i, :)=[Xkurtosisl Ykurtosisl Zkurtosisl Xkurtosis2 Ykurtosis2
Zkurtosis?2 Xkurtosis3 Ykurtosis3 Zkurtosis3 Xkurtosis4 Ykurtosisié
Zkurtosis4 Xkurtosis5 Ykurtosis5 Zkurtosis5];

Min (i, :)=[Xminl Yminl Zminl Xmin2 Ymin2 Zmin2 Xmin3 Ymin3 Zmin3 Xmin4
Ymind Zmin4d Xmin5 Ymin5 Zmin5];

Max (i, :)=[Xmaxl Ymaxl Zmaxl Xmax2 Ymax2 Zmax?2 Xmax3 Ymax3 Zmax3 Xmaxi
Ymax4 Zmax4 Xmax5 Ymax5 Zmaxb];

fftCoefficientSum (i, :)=[XfftCoeffSuml YfftCoeffSuml ZfftCoeffSuml
XfftCoeffSum2 YfftCoeffSum2 ZfftCoeffSum2 XfftCoeffSum3 YfftCoeffSum3
zfftCoeffSum3 XfftCoeffSumd4 YfftCoeffSumd ZfftCoeffSumd4d XfftCoeffSumb
YfftCoeffSum5 ZfftCoeffSum5];

fftMaximumCoefficient (i, :)=[XfftMaxCoeffl YfftMaxCoeffl ZfftMaxCoeffl

XfftMaxCoeff2 YfftMaxCoeff2 ZfftMaxCoeff2 XfftMaxCoeff3 YfftMaxCoeff3
ZfftMaxCoeff3 XfftMaxCoeffd YfftMaxCoeffd ZfftMaxCoeffd XfftMaxCoeffb
YfftMaxCoeff5 ZfftMaxCoeff5];
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MatrixOfFeaturesTurnl80 (i, :)=[Mean (i, :) Median(i,:) Std(i,:)
Skewness (i, :) Kurtosis(i,:) Min(i,:) Max(i,:) fftCoefficientSum (i, :)
fftMaximumCoefficient (i, :)];

end

G=[2];

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

G=[(G 2];

end

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

MatrixOfFeaturesTurnl80=array2table (MatrixOfFeaturesTurnl80,
'VariableNames', { 'Xmeanl', 'Ymeanl', 'Zmeanl’', 'Xmean2', 'Ymean?2', 'Zmean?2',
'Xmean3', 'Ymean3', 'Zmean3', 'Xmeand', 'Ymean4', 'Zmeand', 'Xmean5', 'Ymean5'
, 'Zmean5', 'Xmedianl', 'Ymedianl', 'Zmedianl"', 'Xmedian2', 'Ymedian2"', 'Zmedi
an2', 'Xmedian3', 'Ymedian3', 'Zmedian3"', 'Xmedian4d', 'Ymedian4', 'Zmediand’',
'Xmedian5', 'Ymedianb5', 'Zmedian5', 'Xstdl"', 'Ystdl', 'Zstdl"', 'Xstd2"', 'Ystd2
', 'Zstd2', 'Xstd3"', 'Ystd3"', 'Zstd3"', 'Xstd4"', 'Ystd4d', 'Zstd4"', 'Xstdb', 'Ystd
5'",'Zstd5", 'Xskewnessl', 'Yskewnessl', 'Zskewnessl', 'Xskewness2', 'Yskewne
ss2','Zskewness2', 'Xskewness3', 'Yskewness3', 'Zskewness3', 'Xskewness4', '
Yskewness4d', 'Zskewnessd', 'Xskewness5', 'Yskewness5', 'Zskewness5', 'Xkurto
sisl', 'Ykurtosisl', 'Zkurtosisl', 'Xkurtosis2', 'Ykurtosis2', 'Zkurtosis2’',
'Xkurtosis3', 'Ykurtosis3', 'Zkurtosis3', 'Xkurtosisd', 'Ykurtosis4', 'Zkurt
osis4d', 'Xkurtosis5', 'Ykurtosis5', 'Zkurtosis5', 'Xminl"', 'Yminl', 'Zminl"', "'
Xmin2', 'Ymin2', 'Zmin2"', 'Xmin3"', 'Ymin3"', 'Zmin3"', 'Xmin4"', 'Ymind"', 'Zmind"',
'Xmin5"', 'Ymin5', 'Zmin5"', 'Xmax1l"', 'Ymaxl', 'Zmaxl', 'Xmax2"', 'Ymax2', 'Zmax2"'
, 'Xmax3', 'Ymax3', 'Zmax3"', 'Xmax4', 'Ymax4', 'Zmax4"', 'Xmax5', 'Ymax5"', 'Zmax5
', 'XfftCoeffSuml', 'YfftCoeffSuml', 'ZfftCoeffSuml"', 'XfftCoeffSum2"', 'Yfft
CoeffSum2', 'Z2fftCoeffSum2', 'XfftCoeffSum3', 'YfftCoeffSum3"', '2fftCoeffSu
m3', 'XfftCoeffSumd', 'YfftCoeffSumd', '2fftCoeffSumd"', 'XfftCoeffSumsS5"', 'Yf
ftCoeffSumb', '2fftCoeffSumb"', 'XfftMaxCoeffl', 'YfftMaxCoeffl"', 'Z2fftMaxCo
effl', 'XfftMaxCoeff2', 'YfftMaxCoeff2', 'ZfftMaxCoeff2', 'XfftMaxCoeff3"', "'
YfftMaxCoeff3', '2fftMaxCoeff3"', 'XfftMaxCoeffd', 'YfftMaxCoeffd', 'Z2fftMax
Coeffd', 'XfftMaxCoeffb', 'YfftMaxCoeff5', 'Z2fftMaxCoeff5"', 'Activity'});

%% Jumps

SegmentedTrials=["PPOljumptriall3", "PPOljumptrial33","PPOljumptriald55",
"PPOljumptrial73","PP02jumptriall3", "PPO2jumptrial35"”, "PPO2jumptrial5s”
,"PPO2jumptrial76", "PPO3jumptriall4d", "PPO3jumptrialb7", "PPO3jumptrial58
", "PPO3jumptrial84", "PPO4jumptrial36e", "PPO4jumptrial57", "PPO4jumptrial’
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9", "PPO04jumptrial80", "PPOSjumptriall3”, "PPOSjumptrialld"™, "PPO5jumptrial
15", "PPOSjumptrial76", "PPO6jumptrial37", "PPO6jumptrialb7", "PPO6jumptria
158", "PPO6jumptrial78", "PPO7jumptriall5", "PPO7jumptrial8e", "PPO7jumptri
al87","PPO7jumptrial88", "PPO9jumptrial20", "PPO9jumptriald3", "PPO9jumptr
ialeb","PPO09jumptrial66”, "PP1ljumptrialld", "PPlljumptrial32", "PP11ljumpt
rial72","PP1lljumptrial74", "PP12jumptrials5", "PP12jumptrial57", "PP12jump
trialb59","PP12jumptrial’8"];

%Number of features per statistic
NumStat=15

$TotalNumOfActivities
NumOfActivitiesClass=40;

$TotalNumOfStats

TotalNumOfStats=135;
MatrixOfFeaturesJumps=zeros (NumOfActivitiesClass, TotalNumOfStats) ;

Mean=zeros (NumOfActivitiesClass, NumStat) ;

Median=zeros (NumOfActivitiesClass, NumStat) ;

Std=zeros (NumOfActivitiesClass,NumStat) ;

Skewness=zeros (NumOfActivitiesClass, NumStat) ;
Kurtosis=zeros (NumOfActivitiesClass, NumStat) ;

Min=zeros (NumOfActivitiesClass, NumStat) ;

Max=zeros (NumOfActivitiesClass, NumStat) ;
fftCoefficientSum=zeros (NumOfActivitiesClass,NumStat) ;
fftMaximumCoefficient=zeros (NumOfActivitiesClass,NumStat) ;

for i=l:length (SegmentedTrials)

load (SegmentedTrials (i))
Matrixl =leftShank.gyroCal;
Matrix2=leftThigh.gyroCal;
Matrix3=pelvis.gyroCal;
Matrix4=rightShank.gyroCal;
Matrix5=rightThigh.gyroCal;
$Means

Xmeanl=mean (Matrixl (:,1));

Ymeanl=mean (Matrixl (:,2));

Zmeanl=mean (Matrixl (:,3));

Xmean2=mean (Matrix2 (:,1));
Ymean2=mean (Matrix2 (:,2));
Zmean2=mean (Matrix2 (:,3));

Xmean3=mean (Matrix3(:,1));
Ymean3=mean (Matrix3(:,2));
Zmean3=mean (Matrix3(:,3));
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Xmeand=mean (Matrix4 (:,1));
Ymeand=mean (Matrix4 (:,2));
Zmeand=mean (Matrix4 (:,3));

Xmeanb5=mean (Matrix5(:,1));
Ymean5=mean (Matrix5(:,2));
Zmeanb=mean (Matrix5(:,3));

$Median

Xmedianl=median (Matrixl(:,1));
Ymedianl=median (Matrixl(:,2));
Zzmedianl=median (Matrixl(:,3));

Xmedian2=median (Matrix2 (:,1));
Ymedian2=median (Matrix2 (:,2));
Zmedian2=median (Matrix2 (:,3));

Xmedian3=median (Matrix3(:,1));
Ymedian3=median (Matrix3(:,2));
Zmedian3=median (Matrix3(:,3));

Xmediand=median (Matrix4 (:,1));
Ymediand=median (Matrix4 (:,2));
Zmediand=median (Matrix4 (:,3));

Xmedian5=median (Matrix5(:,1));
Ymedian5=median (Matrix5(:,2));
Zzmedianb=median (Matrix5(:,3));

%Std

Xstdl=std (Matrixl(:,1));
Ystdl=std(Matrixl (:,2));
Zstdl=std (Matrixl (:,3));

Xstd2=std(Matrix2(:,1));
Ystd2=std (Matrix2 (:,2));
Zstd2=std (Matrix2(:,3));

Xstd3=std(Matrix3(:,1));
Ystd3=std (Matrix3(:,2));
Zstd3=std (Matrix3(:,3));

Xstdd=std (Matrix4 (:,1));
Ystdd=std (Matrix4d (:,2));
Zstd4=std (Matrix4 (:,3)):

XstdS5=std (Matrix5(:,1));
YstdS5=std (Matrix5(:,2));
Zstdb=std (Matrix5(:,3));

$Skewness

Xskewnessl=skewness (Matrixl (:,1));
Yskewnessl=skewness (Matrixl(:,2));
Zskewnessl=skewness (Matrixl (:,3));
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Xskewness2=skewness (Matrix2 (:,1));
Yskewness2=skewness (Matrix2 (:,
Zskewness2=skewness (Matrix2 (:,3));

N
N
N>
~

Xskewness3=skewness (Matrix3(:,1));
Yskewness3=skewness (Matrix3(:,
Zskewness3=skewness (Matrix3(:,3));

N
NS
N
~

Xskewness4=skewness (Matrix4 (:,1));
Yskewness4=skewness (Matrix4 (:,
Zskewness4=skewness (Matrix4 (:,3));

N
-
-
~

Xskewness5=skewness (Matrix5(:,1));
Yskewness5=skewness (Matrix5(:,
Zskewness5=skewness (Matrix5(:,3));

N
-
-
~

%Kyrtosis

Xkurtosisl=kurtosis (Matrixl(:,1));
Ykurtosisl=kurtosis (Matrixl (:,
Zkurtosisl=kurtosis (Matrixl (:,3));

N
NS
N
~

Xkurtosis2=kurtosis (Matrix2(:,1));
Ykurtosis2=kurtosis (Matrix2(:,
Zkurtosis2=kurtosis (Matrix2(:,3));

N
-
-
~

Xkurtosis3=kurtosis (Matrix3(:,1));
Ykurtosis3=kurtosis (Matrix3(:,
Zkurtosis3=kurtosis (Matrix3(:,3));

N
-
-
~

Xkurtosisd4=kurtosis (Matrix4 (:,1));
Ykurtosisd4=kurtosis (Matrix4 (:,
Zkurtosisd4=kurtosis (Matrix4 (:,3));

N
N
N>
~

Xkurtosisb=kurtosis (Matrix5(:,1));
Ykurtosis5=kurtosis (Matrix5(:,
ZkurtosisbS5=kurtosis (Matrix5(:,3));

N
N
N
~

$Min

Xminl=min (Matrixl (:,1));
Yminl=min (Matrixl (:,2));
Zminl=min (Matrixl (:,3));

Xmin2=min (Matrix2 (:,1));
Ymin2=min (Matrix2 (:,2));
Zzmin2=min (Matrix2(:,3));

Xmin3=min (Matrix3(:,1));
Ymin3=min (Matrix3(:,2));
Zzmin3=min (Matrix3(:,3));

Xmind=min (Matrix4 (:,1));
Ymind=min (Matrix4 (:,2));
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zmind=min (Matrix4 (:,3));

XminS5=min (Matrix5(:,1));
Ymin5=min (Matrix5(:,2));
Zzmin5=min (Matrix5(:,3));

$Max

Xmaxl=max (Matrixl (:,1));
Ymaxl=max (Matrixl (:,2));
Zmaxl=max (Matrixl(:,3));

Xmax2=max (Matrix2 (:,1));
Ymax2=max (Matrix2(:,2));
Zmax2=max (Matrix2(:,3));

Xmax3=max (Matrix3(:,1));
Ymax3=max (Matrix3(:,2));
Zmax3=max (Matrix3(:,3)):;

Xmax4d=max (Matrix4 (:,1));
Ymax4d=max (Matrix4 (:,2));
Zmax4=max (Matrix4 (:,3));

Xmax5=max (Matrix5(:,1));
Ymax5=max (Matrix5(:,2));
Zmax5=max (Matrix5(:,3));

$Fast Fourier Transform
XEfFtl=fft (Matrixl (:,1));
Yfftl=fft (Matrixl(:,2));
zfftl=fft (Matrixl(:,3));

Xfft2=fft (Matrix2(:,1));
YEft2=fft (Matrix2(:,2));
zfft2=fft (Matrix2(:,3)):

Xfft3=fft (Matrix3(:,1));
YEft3=fft (Matrix3(:,2));
zfft3=fft (Matrix3(:,3));

Xfftd=fft (Matrix4d (:,1));
YEftd=fft (Matrix4d (:,2));
zfftd=fft (Matrix4(:,3));

Xfft5=£fft (Matrix5(:,1));
YEft5=fft (Matrix5(:,2));
Zfftb=fft (Matrix5(:,3));

$Real Part

XfftlReal=real (Xfftl);
YfftlReal=real (Yfftl);
ZzfftlReal=real (Zfftl);
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Xfft2Real=real (Xfft2);
Yfft2Real=real (Yfft2);
Zzfft2Real=real (2f£ft2);

Xfft3Real=real (Xfft3);
Yfft3Real=real (Y£ft3);
Z2fft3Real=real (Zf£ft3);

Xfftd4dReal=real (Xfft4);
Yfft4dReal=real (Yfft4);
zfftdReal=real (zfft4d);

XfftbSReal=real (Xf£ft5);
YfftS5Real=real (Yfft5);
Zz2fft5Real=real (Zzf£ftH5);

SfftCoefficientSum

XfftCoeffSuml=sum(XfftlReal) ;
YfftCoeffSuml=sum(YfftlReal) ;
ZfftCoeffSuml=sum(ZfftlReal) ;

XfftCoeffSum2=sum(Xfft2Real) ;
YfftCoeffSum2=sum(Yfft2Real) ;
Z2fftCoeffSum2=sum(Zfft2Real) ;

XfftCoeffSum3=sum (Xfft3Real) ;
YfftCoeffSum3=sum(Yfft3Real) ;
ZfftCoeffSum3=sum(Zfft3Real) ;

XfftCoeffSumd=sum (Xfftd4dReal) ;
YfftCoeffSumd=sum(YfftdReal) ;
Z2fftCoeffSumd=sum (Zfft4Real) ;

XfftCoeffSumS=sum(Xfft5Real) ;
YfftCoeffSumS=sum(Yfft5Real) ;
ZfftCoeffSumb=sum (Zfft5Real) ;

$fftMaxCoefficient

XfftMaxCoeffl=max (XfftlReal);
YfftMaxCoeffl=max (YfftlReal);
ZfftMaxCoeffl=max (ZfftlReal) ;

XfftMaxCoeff2=max (Xfft2Real) ;
YfftMaxCoeff2=max (Yfft2Real);
zfftMaxCoeff2=max (Zfft2Real) ;

XfftMaxCoeff3=max (Xfft3Real);
YfftMaxCoeff3=max (Yfft3Real) ;
ZzfftMaxCoeff3=max (Zfft3Real) ;

XfftMaxCoeffd=max (XfftdReal) ;
YfftMaxCoeffd=max (Yfft4dReal) ;
ZfftMaxCoeffd=max (Zfft4Real) ;
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XfftMaxCoeffS5=max (Xfft5Real) ;
YfftMaxCoeff5=max (Yfft5Real) ;
ZfftMaxCoeffb=max (Zfft5Real) ;

Mean (i, :)=[Xmeanl Ymeanl Zmeanl Xmean?2 Ymean? Zmean?2 Xmean3 Ymean3
Zmean3 Xmean4 Ymeand Zmeand4d Xmean5 Ymean5 Zmean5];

Median (i, :)=[Xmedianl Ymedianl Zmedianl Xmedian2 Ymedian2 Zmedian2
Xmedian3 Ymedian3 Zmedian3 Xmedian4 Ymedian4 Zmedian4 Xmedian5 Ymedian5
Zmedian5];

Std (i, :)=[Xstdl Ystdl Zstdl Xstd2 Ystd2 Zstd2 Xstd3 Ystd3 Zstd3 Xstd4
Ystd4 Zstd4d Xstd5 Ystdb5 Zstdb5];

Skewness (i, :)=[Xskewnessl Yskewnessl Zskewnessl Xskewness2 Yskewness?2
Zskewness?2 Xskewness3 Yskewness3 Zskewness3 Xskewness4d Yskewnessié
Zskewness4 Xskewness5 Yskewness5 Zskewness5];

Kurtosis (i, :)=[Xkurtosisl Ykurtosisl Zkurtosisl Xkurtosis2 Ykurtosis2
Zkurtosis?2 Xkurtosis3 Ykurtosis3 Zkurtosis3 Xkurtosis4 Ykurtosisié
Zkurtosis4 Xkurtosis5 Ykurtosis5 Zkurtosis5];

Min (i, :)=[Xminl Yminl Zminl Xmin2 Ymin2 Zmin2 Xmin3 Ymin3 Zmin3 Xmin4
Ymind Zmind Xmin5 Ymin5 Zmin5];

Max (i, :)=[Xmaxl Ymaxl Zmaxl Xmax2 Ymax2 Zmax?2 Xmax3 Ymax3 Zmax3 Xmaxi
Ymax4 Zmax4 Xmax5 Ymax5 Zmaxb];

fftCoefficientSum (i, :)=[XfftCoeffSuml YfftCoeffSuml ZfftCoeffSuml
XfftCoeffSum2 YfftCoeffSum2 ZfftCoeffSum2 XfftCoeffSum3 YfftCoeffSum3
ZzfftCoeffSum3 XfftCoeffSumd YfftCoeffSumd ZfftCoeffSumd4d XfftCoeffSumb
YfftCoeffSumb5 ZfftCoeffSum5];

fftMaximumCoefficient (i, :)=[XfftMaxCoeffl YfftMaxCoeffl ZfftMaxCoeffl

XfftMaxCoeff2 YfftMaxCoeff2 zZfftMaxCoeff2 XfftMaxCoeff3 YfftMaxCoeff3
ZzfftMaxCoeff3 XfftMaxCoeffd YfftMaxCoeffd ZfftMaxCoeffd XfftMaxCoeffb
YfftMaxCoeff5 ZfftMaxCoeff5];

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

end

G=[4];

[x,~]=size (MatrixOfFeaturesJumps) ;
for i=1:x-1
G=[G 4];
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end

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

MatrixOfFeaturesJumps=array2table (MatrixOfFeaturesJumps,
'VariableNames', { 'Xmeanl', 'Ymeanl', 'Zmeanl', 'Xmean2', 'Ymean2', 'Zmean2',
'Xmean3', 'Ymean3', 'Zmean3', 'Xmeand', 'Ymeand', 'Zmeand4', 'Xmean5"', 'Ymeanb"'
, 'Zmean5"', 'Xmedianl', 'Ymedianl', 'Zmedianl', 'Xmedian2', 'Ymedian2', 'Zmedi
an2', 'Xmedian3', 'Ymedian3', 'Zmedian3"', 'Xmedian4d', 'Ymediand', 'Zmediand’',
'Xmedianb', 'Ymedian5', 'Zmedianb', 'Xstdl', 'Ystdl"', '"Zstdl', 'Xstd2"', 'Ystd2
', 'Zstd2"', 'Xstd3', 'Ystd3', 'Zstd3"', 'Xstd4', 'Ystd4', 'Zstd4', 'Xstd5', 'Ystd
5','Zstd5', 'Xskewnessl', 'Yskewnessl', 'Zskewnessl', 'Xskewness?2', 'Yskewne
ss2', 'Zskewness2', 'Xskewness3', 'Yskewness3', 'Zskewness3', 'Xskewness4d', '
Yskewness4', 'Zskewness4d', 'Xskewness5', 'Yskewness5', 'Zskewness5', 'Xkurto
sisl', '"Ykurtosisl', 'Zkurtosisl', 'Xkurtosis2', 'Ykurtosis2', 'Zkurtosis2’',
'Xkurtosis3', 'Ykurtosis3', 'Zkurtosis3’', 'Xkurtosisd', 'Ykurtosis4d', 'Zkurt
osis4', 'Xkurtosis5', 'Ykurtosis5', 'Zkurtosis5', 'Xminl', 'Yminl"', 'Zminl"', "'
Xmin2', 'Ymin2', 'Zmin2"', 'Xmin3"', 'Ymin3"', 'Zmin3"', 'Xmin4"', 'Ymind"', 'Zmind"',
'Xmin5"', 'Ymin5', 'Zmin5"', '"Xmax1"', 'Ymax1l', 'Zmaxl', 'Xmax2"', 'Ymax2"', 'Zmax2"'
, 'Xmax3', 'Ymax3', 'Zmax3"', 'Xmax4', 'Ymax4', 'Zmax4"', 'Xmax5', 'Ymax5"', 'Zmax5
', '"XfftCoeffSuml', 'YfftCoeffSuml', 'ZfftCoeffSuml', 'XfftCoeffSum2"', 'Yfft
CoeffSum2', 'ZfftCoeffSum2', 'XfftCoeffSum3', 'YfftCoeffSum3"', 'ZfftCoeffSu
m3', 'XfftCoeffSumd', 'YfftCoeffSumd', '2fftCoeffSumd', 'XfftCoeffSumb', 'Yf
ftCoeffSumbS', '2fftCoeffSumb"', 'XfftMaxCoeffl', 'YfftMaxCoeffl"', 'ZfftMaxCo
effl', 'XfftMaxCoeff2', 'YfftMaxCoeff2', 'Z2fftMaxCoeff2', 'XfftMaxCoeff3"', "'
YfftMaxCoeff3', 'Z2fftMaxCoeff3"', 'XfftMaxCoeffd', 'YfftMaxCoeffd', 'Z2fftMax
Coeff4d', 'XfftMaxCoeff5', 'YfftMaxCoeff5', 'ZfftMaxCoeff5', "Activity'});

%% LongPasses

SegmentedTrials=["PPOlsentratriall’","PPOlsentratrial36e","PPOlsentratri
al57","PPOlsentratrial776","PP02sentratriall7", "PPO02sentratrial38","PP02
sentratrialb57","PP02sentratrial778","PP03sentratriall8","PPO03sentratrial
41","PP0O3sentratrialol", "PP03sentratrial86", "PPO4sentratriall9", "PP04se
ntratriald40", "PPO4sentratrial6l", "PPO4sentratrial82","PPO5Ssentratriall’
","PPObsentratrial38","PPO5sentratrial6e0","PP05sentratrial80", "PPO6sent
ratriall7","PPO6sentratrial39","PPO6sentratrialel", "PPObsentratrialg84",
"PPO7sentratriall9", "PPO07sentratriald4O","PPO07sentratrialol3","PPO07sentra
trial90", "PP09sentratrial24","PP09sentratriald7", "PP09sentratrialed","P
Pl0sentratriall8","PPl0sentratrial39","PPl0sentratrial59","PP1l0sentratr
ial80","PPllsentratriall7","PPllsentratrial36","PPllsentratrialb7","PP1
lsentratrial76","PPl2sentratrial83"];

$Number of features per statistic
NumStat=15

$TotalNumOfActivities
NumOfActivitiesClass=40;

$TotalNumOfStats

TotalNumOfStats=135;
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MatrixOfFeaturesLongPasses=zeros (NumOfActivitiesClass, TotalNumOfStats) ;

Mean=zeros (NumOfActivitiesClass,NumStat) ;

Median=zeros (NumOfActivitiesClass, NumStat) ;

Std=zeros (NumOfActivitiesClass, NumStat) ;

Skewness=zeros (NumOfActivitiesClass,NumStat) ;
Kurtosis=zeros (NumOfActivitiesClass, NumStat) ;

Min=zeros (NumOfActivitiesClass, NumStat) ;

Max=zeros (NumOfActivitiesClass, NumStat) ;
fftCoefficientSum=zeros (NumOfActivitiesClass,NumStat) ;
fftMaximumCoefficient=zeros (NumOfActivitiesClass,NumStat) ;

for i=l:length (SegmentedTrials)

load (SegmentedTrials (1))
Matrixl =leftShank.gyroCal;
Matrix2=leftThigh.gyroCal;
Matrix3=pelvis.gyroCal;
Matrix4=rightShank.gyroCal;
Matrix5=rightThigh.gyroCal;
%Means

Xmeanl=mean (Matrixl (:,1));

Ymeanl=mean (Matrixl (:,2));

Zmeanl=mean (Matrixl (:,3));

Xmean2=mean (Matrix2 (:,1));
Ymean2=mean (Matrix2 (:,2));
Zmean2=mean (Matrix2 (:,3));

Xmean3=mean (Matrix3(:,1));
Ymean3=mean (Matrix3(:,2));
Zmean3=mean (Matrix3(:,3));

Xmeand=mean (Matrix4 (:,1));
Ymeand=mean (Matrix4 (:,2));
Zmeand=mean (Matrix4 (:,3));

Xmeanb5=mean (Matrix5(:,1));
Ymean5=mean (Matrix5(:,2));
Zmeanb5=mean (Matrix5(:,3));

$Median

Xmedianl=median (Matrixl(:,1));
Ymedianl=median (Matrixl(:,2));
Zzmedianl=median (Matrixl (:,3));

Xmedian2=median (Matrix2 (:,1));
Ymedian2=median (Matrix2 (:,2));
Zmedian2=median (Matrix2 (:,3));
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Xmedian3=median (Matrix3(:,1));

N

Ymedian3=median (Matrix3(:,

Zmedian3=median (Matrix3(:,3));

Xmediand=median (Matrix4 (:,1));

N

Ymediand=median (Matrix4 (:,

Zmediand=median (Matrix4 (:,3));

Xmedian5=median (Matrix5(:,1));

N

Ymedian5=median (Matrix5(:,

Zzmedianb=median (Matrix5(:,3));

$Std

Xstdl=std (Matrixl(:,1));
Ystdl=std (Matrixl(:,2));
Zstdl=std (Matrixl (:,3));

Xstd2=std (Matrix2(:,1));
Ystd2=std (Matrix2 (:,2));
Zstd2=std (Matrix2 (:,3));

Xstd3=std(Matrix3(:,1));
Ystd3=std(Matrix3(:,2));
Zstd3=std (Matrix3(:,3));

Xstd4=std(Matrix4 (:,1));
Ystdd=std (Matrix4 (:,2));
Zstd4=std (Matrix4 (:,3));

XstdS5=std (Matrix5(:,1));
YstdS5=std (Matrix5(:,2));
Zstdb=std (Matrix5(:,3));

%$Skewness

Xskewnessl=skewness (Matrixl (:
Yskewnessl=skewness (Matrixl (:
Zskewnessl=skewness (Matrixl (:

Xskewness2=skewness (Matrix?2 (:
Yskewness2=skewness (Matrix?2 (:
Zskewness2=skewness (Matrix2 (:

Xskewness3=skewness (Matrix3(:
Yskewness3=skewness (Matrix3(:
Zskewness3=skewness (Matrix3 (:

Xskewness4=skewness (Matrix4 (:
Yskewness4=skewness (Matrix4 (:
Zskewness4=skewness (Matrix4 (:

Xskewnessb=skewness (Matrix5(:
Yskewnessb=skewness (Matrix5(:
Zskewnessb=skewness (Matrix5 (:

I

I

I

4

4

’

;1))
1 2));
13));
1))
/2));
/3))/'
;1))
12));
:3)) s
1))
1 2));
:3)) s
;1))
1 2));
13));
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%Kyrtosis

Xkurtosisl=kurtosis (Matrixl(:,1));
Ykurtosisl=kurtosis (Matrixl (:,
Zkurtosisl=kurtosis (Matrixl (:,3));

N
N
N>
~

Xkurtosis2=kurtosis (Matrix2(:,1)):;
Ykurtosis2=kurtosis (Matrix2(:,
Zkurtosis2=kurtosis (Matrix2 (:,3));

N
-
-
~

Xkurtosis3=kurtosis (Matrix3(:,1));
Ykurtosis3=kurtosis (Matrix3(:,
Zkurtosis3=kurtosis (Matrix3(:,3));

N
-
-
~

Xkurtosisd4=kurtosis (Matrix4 (:,1));
Ykurtosisd4=kurtosis (Matrix4 (:,
Zkurtosisd4=kurtosis (Matrix4 (:,3));

N
N
-
~

Xkurtosisb=kurtosis (Matrix5(:,1)):;
Ykurtosis5=kurtosis (Matrix5(:,
ZkurtosisS5=kurtosis (Matrix5(:,3));

N
NS
N
~

$Min

Xminl=min (Matrixl (:,1));
Yminl=min (Matrixl (:,2));
Zminl=min (Matrixl (:,3));

Xmin2=min (Matrix2 (:,1));
Ymin2=min (Matrix2(:,2));
Zmin2=min (Matrix2(:,3));

Xmin3=min (Matrix3(:,1));
Ymin3=min (Matrix3(:,2));
Zzmin3=min (Matrix3(:,3));

Xmind=min (Matrix4 (:,1));
Ymind=min (Matrix4 (:,2));
Zmind=min (Matrix4(:,3));

Xmin5=min (Matrix5(:,1));
Ymin5=min (Matrix5(:,2));
Zzminb5=min (Matrix5(:,3));

Max

Xmaxl=max (Matrixl (:,1));
Ymaxl=max (Matrixl(:,2));
Zmaxl=max (Matrixl (:,3)):;

Xmax2=max (Matrix2 (:,1));
Ymax2=max (Matrix2 (:,2));
Zmax2=max (Matrix2 (:,3));

Xmax3=max (Matrix3(:,1));



Ymax3=max (Matrix3(:,2));
Zmax3=max (Matrix3(:,3)):

Xmax4d=max (Matrix4 (:,1));
Ymax4d=max (Matrix4 (:,2));
Zmax4=max (Matrix4 (:,3));

Xmax5=max (Matrix5(:,1));
Ymax5=max (Matrix5(:,2));
Zmaxb=max (Matrix5(:,3));

$Fast Fourier Transform

XEFt1=fft (Matrixl(:,1));
Yfftl=fft (Matrixl(:,2));
zfftl=fft (Matrixl(:,3));

Xfft2=fft (Matrix2(:,1));

YEft2=fft (Matrix2(:,2));
zfft2=fft (Matrix2(:,3)):

Xfft3=fft (Matrix3(:,1));
YEft3=fft (Matrix3(:,2));
zfft3=fft (Matrix3(:,3));

Xfftd=fft (Matrix4d (:,1));
YEftd=fft (Matrix4d (:,2));
zfftd=fft (Matrix4(:,3));

XEFL5=fft (Matrix5(:,1));
YEfE5=fft (Matrix5(:,2));
ZEfL5=fft (Matrix5(:,3));

$Real Part

XfftlReal=real (Xfftl);
YfftlReal=real (Yfftl);
ZfftlReal=real (Zzf£ftl);

Xfft2Real=real (Xfft2);
Yfft2Real=real (Yfft2);
Zzfft2Real=real (Zf£ft2);

Xfft3Real=real (Xfft3);
Yfft3Real=real (Yfft3);
Zzfft3Real=real (Zf£ft3);

Xfftd4dReal=real (Xfftd);
YfftdReal=real (Yfft4);
ZzfftdReal=real (Zzfft4d);

XfftS5Real=real (Xfft5);
Yfft5Real=real (Yfft5);
Zfft5Real=real (Zf£fthH);
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$fftCoefficientSum

XfftCoeffSuml=sum(XfftlReal) ;
YfftCoeffSuml=sum(YfftlReal) ;
ZfftCoeffSuml=sum(ZfftlReal) ;

XfftCoeffSum2=sum(Xfft2Real) ;
YfftCoeffSum2=sum(Yfft2Real) ;
72fftCoeffSum2=sum(Zfft2Real) ;

XfftCoeffSum3=sum (Xfft3Real) ;
YfftCoeffSum3=sum(Yfft3Real) ;
ZfftCoeffSum3=sum(Zfft3Real) ;

XfftCoeffSumd=sum (Xfftd4dReal) ;
YfftCoeffSumd=sum(YfftdReal) ;
Z2fftCoeffSumd=sum (Zfft4Real) ;

XfftCoeffSumS=sum (Xfft5Real) ;
YfftCoeffSumS=sum(Yfft5Real) ;
ZfftCoeffSumb=sum(Zfft5Real) ;

$fftMaxCoefficient

XfftMaxCoeffl=max (XfftlReal);
YfftMaxCoeffl=max (YfftlReal);
ZfftMaxCoeffl=max (ZfftlReal) ;

XfftMaxCoeff2=max (Xfft2Real) ;
YfftMaxCoeff2=max (Yfft2Real);
ZzfftMaxCoeff2=max (Zfft2Real) ;

XfftMaxCoeff3=max (Xfft3Real) ;
YfftMaxCoeff3=max (Yfft3Real) ;
ZzfftMaxCoeff3=max (Zfft3Real) ;

XfftMaxCoeffd=max (XfftdReal) ;
YfftMaxCoeffd=max (Yfft4dReal) ;
ZfftMaxCoeffd=max (Zfft4Real) ;

XfftMaxCoeffS5=max (Xfft5Real) ;
YfftMaxCoeff5=max (Yfft5Real) ;
ZfftMaxCoeffb=max (Zfft5Real) ;

Mean (i, :)=[Xmeanl Ymeanl Zmeanl Xmean?2 Ymean2 Zmean?2 Xmean3 Ymean3

Zmean3 Xmean4 Ymeand Zmeand4d Xmean5 Ymean5 Zmean5];

Median (i, :)=[Xmedianl Ymedianl Zmedianl Xmedian2 Ymedian2 Zmedian2
Xmedian3 Ymedian3 Zmedian3 Xmedian4 Ymedian4 Zmediand Xmedian5 Ymedian5
Zmedian5];

Std (i, :)=[Xstdl Ystdl Zstdl Xstd2 Ystd2 Zstd2 Xstd3 Ystd3 Zstd3 Xstd4
Ystd4 Zstd4 Xstd5 Ystd5 Zstdb];
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Skewness (i, :)=[Xskewnessl Yskewnessl Zskewnessl Xskewness2 Yskewness?2
Zskewness?2 Xskewness3 Yskewness3 Zskewness3 Xskewness4d Yskewnessié
Zskewness4 Xskewness5 Yskewness5 Zskewness5];

Kurtosis (i, :)=[Xkurtosisl Ykurtosisl Zkurtosisl Xkurtosis2 Ykurtosis2
Zkurtosis?2 Xkurtosis3 Ykurtosis3 Zkurtosis3 Xkurtosis4 Ykurtosisié
Zkurtosis4 Xkurtosis5 Ykurtosis5 Zkurtosis5];

Min (i, :)=[Xminl Yminl Zminl Xmin2 Ymin2 Zmin2 Xmin3 Ymin3 Zmin3 Xmin4
Ymind Zmind Xmin5 Ymin5 Zmin5];

Max (i, :)=[Xmaxl Ymaxl Zmaxl Xmax2 Ymax2 Zmax2 Xmax3 Ymax3 Zmax3 Xmaxi
Ymax4 Zmax4 Xmax5 Ymax5 Zmaxb];

fftCoefficientSum (i, :)=[XfftCoeffSuml YfftCoeffSuml ZfftCoeffSuml
XfftCoeffSum2 YfftCoeffSum2 ZfftCoeffSum2 XfftCoeffSum3 YfftCoeffSum3
zfftCoeffSum3 XfftCoeffSumd4 YfftCoeffSumd ZfftCoeffSumd4d XfftCoeffSumb
YfftCoeffSum5 ZfftCoeffSum5];

fftMaximumCoefficient (i, :)=[XfftMaxCoeffl YfftMaxCoeffl ZfftMaxCoeffl

XfftMaxCoeff2 YfftMaxCoeff2 ZfftMaxCoeff2 XfftMaxCoeff3 YfftMaxCoeff3
ZfftMaxCoeff3 XfftMaxCoeffd YfftMaxCoeffd ZfftMaxCoeffd XfftMaxCoeffb
YfftMaxCoeff5 ZfftMaxCoeff5];

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

end

G=[5];

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

G=[G 51;

end

G=G';
MatrixOfFeaturesLongPasses=[MatrixOfFeaturesLongPasses G];

MatrixOfFeaturesLongPasses=array2table (MatrixOfFeaturesLongPasses,

'VariableNames', { 'Xmeanl', 'Ymeanl', 'Zmeanl’', 'Xmean2', 'Ymean?2', 'Zmean?2’',
'Xmean3', 'Ymean3', 'Zmean3"', 'Xmeand', 'Ymeand', 'Zmeand', 'Xmean5', 'Ymean5'
, 'Zmean5', 'Xmedianl', 'Ymedianl', 'Zmedianl’', 'Xmedian2', 'Ymedian2"', 'Zmedi
an2', 'Xmedian3', 'Ymedian3', 'Zmedian3"', 'Xmedian4', 'Ymediand', 'Zmediand’',
'Xmedianb', 'Ymedian5', 'Zmedianb', 'Xstdl', 'Ystdl"', '"Zstdl', 'Xstd2"', 'Ystd2
', 'Zstd2', 'Xstd3"', 'Ystd3', 'Z2std3"', 'Xstd4', 'Ystd4"', 'Zstd4d "', 'Xstd5', 'Ystd
5'",'Zstd5", 'Xskewnessl', 'Yskewnessl', 'Zskewnessl', 'Xskewness2', 'Yskewne
ss2', 'Zskewness2', 'Xskewness3', 'Yskewness3', 'Zskewness3', 'Xskewness4d', '
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Yskewness4d', 'Zskewnessd', 'Xskewness5', 'Yskewness5', 'Zskewness5', 'Xkurto
sisl', 'Ykurtosisl', 'Zkurtosisl', 'Xkurtosis2', 'Ykurtosis2', 'Zkurtosis2’',
'Xkurtosis3', 'Ykurtosis3', 'Zkurtosis3', 'Xkurtosisd', 'Ykurtosis4', 'Zkurt
osis4d', 'Xkurtosis5', 'Ykurtosis5', 'Zkurtosis5', 'Xminl"', 'Yminl', 'Zminl"', "'
Xmin2', 'Ymin2', 'Zmin2"', 'Xmin3"', 'Ymin3"', 'Zmin3', 'Xmin4"', 'Ymind"', 'Zmind"',
'Xmin5"', 'Ymin5', 'Zmin5"', 'Xmax1"', 'Ymaxl', 'Zmaxl', 'Xmax2"', 'Ymax2', 'Zmax2"'
, 'Xmax3', 'Ymax3', 'Zmax3"', 'Xmax4', 'Ymax4', 'Zmax4"', 'Xmax5', 'Ymax5"', 'Zmax5
', 'XfftCoeffSuml', 'YfftCoeffSuml', 'ZfftCoeffSuml"', 'XfftCoeffSum2"', 'Yfft
CoeffSum2', 'Z2fftCoeffSum2', 'XfftCoeffSum3', 'YfftCoeffSum3"', '2fftCoeffSu
m3', 'XfftCoeffSumd', 'YfftCoeffSumd', 'Z2fftCoeffSumd"', 'XfftCoeffSumsS"', 'Yf
ftCoeffSumb', '2fftCoeffSumb"', 'XfftMaxCoeffl', 'YfftMaxCoeffl"', 'Z2fftMaxCo
effl', 'XfftMaxCoeff2', 'YfftMaxCoeff2', 'ZfftMaxCoeff2', 'XfftMaxCoeff3"', "'
YfftMaxCoeff3', '2fftMaxCoeff3"', 'XfftMaxCoeffd', 'YfftMaxCoeffd', 'Z2fftMax
Coeffd', 'XfftMaxCoeffb', 'YfftMaxCoeff5', 'Z2fftMaxCoeff5', 'Activity'});

SegmentedTrials=["PPOlruntriall”,"PPOlruntrial2l", "PPOlruntrialdQ"™, "PPO
lruntrialdl", "PPO2runtrial2l", "PPO02runtriald2","PPO02runtrialel"™, "PP02ru
ntriale2","PPO3runtriall","PPO3runtrial23","PPO3runtriald5", "PPO3runtri
aleg8","PPO4runtrial3","PPO4runtrial23","PPO4runtrialdd","PPO4runtrialo?
","PPO5runtriall", "PPO5runtrial2l", "PPO5runtriald4","PPO5runtrialeb","P
PO6runtrial20", "PPO6runtrialdb", "PPO6runtrial6es5", "PPO6runtriale7", "PPO7
runtrial22","PPO7runtrial774","PPO07runtrial75", "PPO9runtrial5", "PPO9runt
riale","PPO9runtrial7","PPO09runtrial29", "PP10runtriald", "PP10runtrial2?2
","PP10runtrial62","PP10runtriale3","PPllruntrial3","PPllruntrial20","P
Pllruntrial38","PPllruntrialeQ","PPl2runtrialdl"];

$Number of features per statistic
NumStat=15

$TotalNumOfActivities
NumOfActivitiesClass=40;

$TotalNumOfStats

TotalNumOfStats=135;
MatrixOfFeaturesRuns=zeros (NumOfActivitiesClass, TotalNumOfStats) ;

Mean=zeros (NumOfActivitiesClass,NumStat) ;

Median=zeros (NumOfActivitiesClass, NumStat) ;

Std=zeros (NumOfActivitiesClass, NumStat) ;

Skewness=zeros (NumOfActivitiesClass,NumStat) ;
Kurtosis=zeros (NumOfActivitiesClass, NumStat) ;

Min=zeros (NumOfActivitiesClass, NumStat) ;

Max=zeros (NumOfActivitiesClass, NumStat) ;
fftCoefficientSum=zeros (NumOfActivitiesClass,NumStat) ;
fftMaximumCoefficient=zeros (NumOfActivitiesClass,NumStat) ;

for i=l:length (SegmentedTrials)
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load (SegmentedTrials (1))
Matrixl =leftShank.gyroCal;
Matrix2=leftThigh.gyroCal;
Matrix3=pelvis.gyroCal;
Matrix4=rightShank.gyroCal;
Matrix5=rightThigh.gyroCal;
%Means

Xmeanl=mean (Matrixl (:,1));

Ymeanl=mean (Matrixl (:,2));

Zmeanl=mean (Matrixl (:,3));

Xmean2=mean (Matrix2 (:,1));
Ymean2=mean (Matrix2 (:,2));
Zmean2=mean (Matrix2 (:,3));

Xmean3=mean (Matrix3(:,1));
Ymean3=mean (Matrix3(:,2));
Zmean3=mean (Matrix3(:,3));

Xmeand=mean (Matrix4 (:,1));
Ymean4d=mean (Matrix4 (:,2));
Zmeand=mean (Matrix4 (:,3));

Xmeanb5=mean (Matrix5(:,1));
Ymean5=mean (Matrix5(:,2));
Zmeanb5=mean (Matrix5(:,3));

$Median

Xmedianl=median (Matrixl(:,1));
Ymedianl=median (Matrixl(:,2));
Zzmedianl=median (Matrixl (:,3));

Xmedian2=median (Matrix2 (:,1));
Ymedian2=median (Matrix2 (:,2));
Zmedian2=median (Matrix2 (:,3));

Xmedian3=median (Matrix3(:,1));
Ymedian3=median (Matrix3(:,2));
Zmedian3=median (Matrix3(:,3));

Xmediand=median (Matrix4 (:,1));
Ymediand=median (Matrix4 (:,2));
Zzmediand=median (Matrix4(:,3));

Xmedian5=median (Matrix5(:,1));
Ymedian5=median (Matrix5(:,2));
Zzmedianb=median (Matrix5(:,3));

%Std

Xstdl=std (Matrixl (:,1));
Ystdl=std(Matrixl (:,2));
Zstdl=std (Matrixl (:,3));

Xstd2=std (Matrix2 (:,1));
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Ystd2=std (Matrix2(:,2));
Zstd2=std (Matrix2(:,3)):

Xstd3=std (Matrix3(:,1));
Ystd3=std (Matrix3(:,2));
Zstd3=std (Matrix3(:,3));

Xstdd=std(Matrix4 (:,1));
Ystdd=std (Matrix4d (:,2));
Zstd4=std (Matrix4 (:,3));

XstdS5=std (Matrix5(:,1));
YstdS5=std (Matrix5(:,2));
Zstdb=std (Matrix5(:,3));

%$Skewness

Xskewnessl=skewness (Matrixl (:
Yskewnessl=skewness (Matrixl (:
Zskewnessl=skewness (Matrixl1 (:

Xskewness2=skewness (Matrix2 (:
Yskewness2=skewness (Matrix?2 (:
Zskewness2=skewness (Matrix2 (:

Xskewness3=skewness (Matrix3(:
Yskewness3=skewness (Matrix3(:
Zskewness3=skewness (Matrix3 (:

Xskewness4=skewness (Matrix4 (:
Yskewness4=skewness (Matrix4 (:
Zskewnessd=skewness (Matrix4 (:

Xskewnessb=skewness (Matrix5(:
Yskewness5=skewness (Matrix5(:
Zskewnessb=skewness (Matrix5 (:

$Kyrtosis

Xkurtosisl=kurtosis (Matrixl (:
Ykurtosisl=kurtosis (Matrixl (:
Zkurtosisl=kurtosis (Matrixl (:

Xkurtosis2=kurtosis (Matrix?2 (:
Ykurtosis2=kurtosis (Matrix?2 (:
Zkurtosis2=kurtosis (Matrix2 (:

Xkurtosis3=kurtosis (Matrix3(:
Ykurtosis3=kurtosis (Matrix3(:
Zkurtosis3=kurtosis (Matrix3 (:

Xkurtosisd=kurtosis (Matrix4 (:
Ykurtosisd=kurtosis (Matrix4 (:
Zkurtosisd4=kurtosis (Matrix4 (:

1))
12));
:3)) s
1))
12));
:3)) s
;1))
1 2))
/3));
1))
/2));
3)) s
1))
12));
:3)) s
;1))
1 2));
/3));
1))
/2));
3));
;1))
12));
:3)) s
1))
1 2));
:3)) s
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Xkurtosisb=kurtosis (Matrix5(:,1));
YkurtosisbS=kurtosis (Matrix5(:,2)):;
Zkurtosisb=kurtosis (Matrix5(:,3));

$Min

Xminl=min (Matrixl (:,1));
Yminl=min (Matrixl (:,2));
Zminl=min (Matrixl(:,3));

Xmin2=min (Matrix2(:,1));
Ymin2=min (Matrix2(:,2));
zmin2=min (Matrix2(:,3));

Xmin3=min (Matrix3(:,1));
Ymin3=min (Matrix3(:,2));
Zmin3=min (Matrix3(:,3));

Xmind=min (Matrix4 (:,1));
Ymind=min (Matrix4 (:,2));
Zmind=min (Matrix4 (:,3));

Xmin5=min (Matrix5(:,1));
Ymin5=min (Matrix5(:,2));
Zminb5=min (Matrix5(:,3));

$Max

Xmaxl=max (Matrixl(:,1));
Ymaxl=max (Matrixl (:,2));
Zmaxl=max (Matrixl (:,3)):;

Xmax2=max (Matrix2 (:,1));
Ymax2=max (Matrix2 (:,2));
Zmax2=max (Matrix2 (:,3));

Xmax3=max (Matrix3(:,1));
Ymax3=max (Matrix3(:,2));
Zmax3=max (Matrix3(:,3));

Xmax4=max (Matrix4 (:,1));
Ymax4d=max (Matrix4 (:,2));
Zmax4=max (Matrix4 (:,3));

Xmax5=max (Matrix5(:,1));
Ymax5=max (Matrix5(:,2));
Zmaxb=max (Matrix5(:,3)):

%$Fast Fourier Transform
Xfftl=fft (Matrixl(:,1));
YEftl=fft (Matrixl(:,2));
zfftl=fft (Matrixl(:,3));

XEFL2=fft (Matrix2 (:,1));
YEFL2=fft (Matrix2 (:,2));
ZEft2=fft (Matrix2 (:,3));



Xfft3=fft (Matrix3(:,1));
Yfft3=fft (Matrix3(:,2));
zfft3=fft (Matrix3(:,3));

Xfft4=£fft (Matrix4(:,1));
YEfftd=£fft (Matrix4 (:,2));
Zzfftd=fft (Matrix4(:,3));

XfftS5=fft (Matrix5(:,1));
YfftS5=fft (Matrix5(:,2));
Z2fft5=fft (Matrix5(:,3));

%$Real Part

XfftlReal=real (Xfftl);
YfftlReal=real (Yfftl);
ZfftlReal=real (Zzf£ftl);

Xfft2Real=real (Xfft2);
Yfft2Real=real (Yfft2);
Zz2fft2Real=real (2f£ft2);

Xfft3Real=real (Xfft3);
Yfft3Real=real (Yfft3);
Z2fft3Real=real (Zf£ft3);

Xfftd4dReal=real (Xfftd);
Yfftd4dReal=real (Yfft4);
ZfftdReal=real (Zz£f£ft4);

XfftbReal=real (Xfft5);
Yfft5Real=real (Yfft5);
Zz2fft5Real=real (Z2f£ftH);

$fftCoefficientSum

XfftCoeffSuml=sum (XfftlReal);
YfftCoeffSuml=sum(YfftlReal) ;
Zz2fftCoeffSuml=sum(ZfftlReal) ;

XfftCoeffSum2=sum(Xfft2Real) ;
YfftCoeffSum2=sum(Yfft2Real) ;
Z2fftCoeffSum2=sum (Zfft2Real) ;

XfftCoeffSum3=sum(Xfft3Real) ;
YfftCoeffSum3=sum(Yfft3Real) ;
72fftCoeffSum3=sum(Zfft3Real) ;

XfftCoeffSumd=sum(XfftdReal) ;
YfftCoeffSumd=sum(YfftdReal) ;
z2fftCoeffSumd=sum (Zzfftd4Real) ;

XfftCoeffSumS=sum (Xfft5Real) ;
YfftCoeffSumS=sum(Yfft5Real) ;
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ZfftCoeffSumb=sum(Zfft5Real) ;

$fftMaxCoefficient

XfftMaxCoeffl=max (XfftlReal);
YfftMaxCoeffl=max (YfftlReal) ;
ZzfftMaxCoeffl=max (ZfftlReal) ;

XfftMaxCoeff2=max (Xfft2Real) ;
YfftMaxCoeff2=max (Yfft2Real) ;
ZfftMaxCoeff2=max (Zfft2Real) ;

XfftMaxCoeff3=max (Xfft3Real) ;
YfftMaxCoeff3=max (Yfft3Real) ;
ZfftMaxCoeff3=max (Zfft3Real) ;

XfftMaxCoeffd=max (XfftdReal) ;
YfftMaxCoeffd=max (YfftdReal);
zfftMaxCoeffd=max (Zfft4Real) ;

XfftMaxCoeffS5=max (Xfft5Real);
YfftMaxCoeffS5=max (Yfft5Real) ;
ZfftMaxCoeffb=max (Zfft5Real) ;

Mean (i, :)=[Xmeanl Ymeanl Zmeanl Xmean?2 Ymean2 Zmean2 Xmean3 Ymean3
Zmean3 Xmean4d Ymeand Zmean4d Xmean5 Ymeanb Zmean5];

Median (i, :)=[Xmedianl Ymedianl Zmedianl Xmedian2 Ymedian?2 Zmedian?2
Xmedian3 Ymedian3 Zmedian3 Xmedian4 Ymedian4 Zmedian4 Xmedian5 Ymedian5
Zmedianb];

Std (i, :)=[Xstdl Ystdl Zstdl Xstd2 Ystd2 Zstd2 Xstd3 Ystd3 Zstd3 Xstd4
Ystd4d Zstd4 Xstd5 Ystd5 Zstd5];

Skewness (i, :)=[Xskewnessl Yskewnessl Zskewnessl Xskewness2 Yskewness?2
Zskewness?2 Xskewness3 Yskewness3 Zskewness3 Xskewness4 Yskewnessié
Zskewness4 Xskewness5 Yskewness5 Zskewnessb];

Kurtosis (i, :)=[Xkurtosisl Ykurtosisl Zkurtosisl Xkurtosis2 Ykurtosis?2
Zkurtosis?2 Xkurtosis3 Ykurtosis3 Zkurtosis3 Xkurtosis4 Ykurtosisié
Zkurtosis4 Xkurtosis5 Ykurtosis5 Zkurtosis5];

Min (i, :)=[Xminl Yminl Zminl Xmin2 Ymin2 Zmin2 Xmin3 Ymin3 Zmin3 Xmin4
Ymind Zmind Xmin5 Ymin5 Zmin5];

Max (i, :)=[Xmaxl Ymaxl Zmaxl Xmax2 Ymax2 Zmax2 Xmax3 Ymax3 Zmax3 Xmaxi
Ymax4 Zmax4 Xmax5 Ymax5 Zmaxb];

fftCoefficientSum (i, :)=[XfftCoeffSuml YfftCoeffSuml ZfftCoeffSuml
XfftCoeffSum2 YfftCoeffSum2 ZfftCoeffSum2 XfftCoeffSum3 YfftCoeffSum3
Z2fftCoeffSum3 XfftCoeffSumd4 YfftCoeffSumd4d ZfftCoeffSumd4d XfftCoeffSumb
YfftCoeffSum5 ZfftCoeffSum5];
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fftMaximumCoefficient (i, :)=[XfftMaxCoeffl YfftMaxCoeffl ZfftMaxCoeffl

XfftMaxCoeff2 YfftMaxCoeff2 ZfftMaxCoeff2 XfftMaxCoeff3 YfftMaxCoeff3
ZfftMaxCoeff3 XfftMaxCoeffd YfftMaxCoeffd ZfftMaxCoeffd XfftMaxCoeff)
YfftMaxCoeff5 ZfftMaxCoeff5];

MatrixOfFeaturesRuns (i =
Kurtosis (i, :) Min (i, :) x(
fftMaximumCoefficient (i, :)];

[Mean (i, :) Median(i,:) Std(i,:) Skewness (i, :)
i,:) fftCoefficientSum(i, :)

end

G=[61;

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

G=[G 6];

end

G=G';
MatrixOfFeaturesRuns=[MatrixOfFeaturesRuns G];

MatrixOfFeaturesRuns=array2table (MatrixOfFeaturesRuns,

'VariableNames', { 'Xmeanl', 'Ymeanl', 'Zmeanl’', 'Xmean2', 'Ymean?2', 'Zmean?',
'Xmean3', 'Ymean3', 'Zmean3', 'Xmeand', 'Ymean4', 'Zmeand ', 'Xmeanb5', 'Ymean5"'
, 'Zmean5', 'Xmedianl', 'Ymedianl', 'Zmedianl"', 'Xmedian2', 'Ymedian2"', 'Zmedi
an2', 'Xmedian3', 'Ymedian3', 'Zmedian3"', 'Xmediand', 'Ymediand', 'Zmediand’',
'Xmedian5', 'Ymedianb5', 'Zmedian5', 'Xstdl"', 'Ystdl"', '"Zstdl"', 'Xstd2"', 'Ystd2
', 'Zstd2', 'Xstd3', 'Ystd3', 'Zstd3"', 'Xstd4', 'Ystd4', 'Zstd4', 'Xstd5', 'Ystd
5','Zstd5"', 'Xskewnessl', 'Yskewnessl', 'Zskewnessl', 'Xskewness2', 'Yskewne
ss2', 'Zskewness2?2', 'Xskewness3', 'Yskewness3', 'Zskewness3', 'Xskewness4d', '
Yskewness4d', 'Zskewness4d', 'Xskewness5', 'Yskewness5', 'Zskewness5', 'Xkurto
sisl', '"Ykurtosisl', 'Zkurtosisl', 'Xkurtosis2', 'Ykurtosis2', 'Zkurtosis2',
'Xkurtosis3', 'Ykurtosis3', 'Zkurtosis3', 'Xkurtosisd', 'Ykurtosis4d', 'Zkurt
osis4d', 'Xkurtosis5', 'Ykurtosisb', 'Zkurtosis5', 'Xminl', 'Yminl"', 'Zminl"', '
Xmin2', 'Ymin2', 'Zmin2"', 'Xmin3"', 'Ymin3"', 'Zmin3"', 'Xmin4"', 'Ymind"', 'Zmind"',
'Xmin5"', 'Ymin5', 'Zmin5"', 'Xmax1"', 'Ymax1l', 'Zmax1l', 'Xmax2"', 'Ymax2', 'Zmax2"'
, 'Xmax3', 'Ymax3', 'Zmax3"', 'Xmax4"', 'Ymax4', 'Zmax4"', 'Xmax5', 'Ymax5"', 'Zmax5
', 'XfftCoeffSuml', 'YfftCoeffSuml', '2fftCoeffSuml', 'XfftCoeffSum2', 'Yfft
CoeffSum2', 'ZfftCoeffSum2', 'XfftCoeffSum3"', 'YfftCoeffSum3', 'ZfftCoeffSu
m3', 'XfftCoeffSumd"', 'YfftCoeffSumd', '2fftCoeffSumd', 'XfftCoeffSumb', 'Yf
ftCoeffSumbS', '2fftCoeffSumb', 'XfftMaxCoeffl', 'YfftMaxCoeffl', '2zfftMaxCo
effl', 'XfftMaxCoeff2','YfftMaxCoeff2', 'Z2fftMaxCoeff2"', 'XfftMaxCoeff3"',"
YfftMaxCoeff3', '2fftMaxCoeff3"', 'XfftMaxCoeffd', 'YfftMaxCoeffd', '2fftMax
Coeff4d', 'XfftMaxCoeffb', 'YfftMaxCoeff5', 'Z2fftMaxCoeff5', 'Activity'});

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

toc;
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%% Sum of confusion matrices and Average Test and Train Errors

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

for k=1:NumlIterations

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

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

$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;

tic;

for k=1:NumlIterations

S=hdTest{k};

T=mdl{k};

o\

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', 'Turnsl180', '"Turns90"', "Jumps"', 'Long
Passes', 'Runs'};

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

b=b.NormalizedValues;

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

end
toc;

SumOfConfusionMatrices=SumOfConfMatrices;

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

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

% Average Errors

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