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Appendix A

Matlab R2024a scripts

The analysis employed the following functions for feature extraction.

The function fmedian calculates the median frequency of a given signal epoch. It

takes three inputs: the signal epoch x, the sampling frequency fs.m, and the length

of the epoch in seconds epoch _len.

function fmedianv = fmedian(x, fsamp,

epoch_len)

% Function to calculate the median frequency of a signal

epoch.

% Input parameters: x

b fsamp

yA epoch_len
)

% Output parameters: fmedianv

signal epoch (vector)
sampling frequency

epoch length (in seconds

median frequency

% Calculate P using a simple periodogram

Xx = x - mean(x);

win = rectwin(length(x));
noverlap = O0;

fNy = fsamp / 2;
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/ epoch_len;

NFFT

fsamp / epoch_len;

[P, f] = pwelch(x, win, noverlap, NFFT, fsamp);

A = sumn(P) / 2;
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end

fmedianv = (£f(i) + £(i - 1)) / 2;

end

Listing 1: MNP function’s script
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The function fmean calculates the mean frequency of a given signal epoch. It takes
three inputs: the signal epoch z, the sampling frequency fimp, and the length of

the epoch in seconds epoch _len.

function fmeanv = fmean(x, fsamp, epoch_len)

% Function to calculate the mean frequency of a signal epoch.

% Input parameters: X signal epoch (vector)

YA fsamp sampling frequency

yA epoch_len epoch length (in seconds
)

% Output parameters: fmeanv mean frequency

NFFT=fsamp/epoch_len;

% Body of the function
x=x-mean (x) ;
[Pxx ,f]=pwelch(x,[],[],NFFT,fsamp);

fmeanv=sum(f.*Pxx)/sum(Pxx) ;

end

Listing 2: MDP function’s script

% Hjorth parameters
% Activity

Act = var (EMG_fil);
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Mob = sqrt(var(diff (EMG_fil)) ./var(EMG_£fil));

A

Mobility

Complexity

Com = sqrt(var (diff (diff (EMG_£fil)))./var(EMG_£fil));

YA

fs

YA

signal parameters

= 1000; % sample frequency

Evaluation of the Power spectrum

[pxx, f] = pwelch(EMG_fil, [1, [1, [1, £fs);

b

f1

f2

h

idx_f£1

idx_£f2

Defining the cut-off frequencies
= 10; % Low cut-off frequency (Hz)

= 500; % High cut-off frequency (Hz)

Finding indices for f1 and f£2

find (f >=f1, 1);

find(f <= f2, 1, ’last’);

% Evaluation of the power spectrum of interest (f1

P_

b

f = sum(pxx(idx_f1:idx_£2));

Evaluation of the total Power content (O
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P_t = sum(pxx);

% Spectral Purity

SPI = P_f / P_t;

Index

% MEAN ABSOLUTE VALUE

MAV = sum(abs(x))/(length(x)/fsamp);

% Root Mean Square

RMS=std (x)

Listing 3: Hijort parameters’ script

% Create feature extractor objects

meanFE = signalTimeFeatureExtractor ("Mean",

", fs);

timeFE = signalTimeFeatureExtractor ("RMS",

"StandardDeviation", true,

"ShapeFactor",
"PeakValue", t

"CrestFactor",

true,

rue,

true,

"ClearanceFactor", true,

"ImpulseFactor

"SampleRate",

", true,

fs);
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freqFE = signalFrequencyFeatureExtractor ("PeakAmplitude",
true,
"PeakLocation", true,
"MeanFrequency", true,
"BandPower", true,
"PowerBandwidth", true,

"SampleRate", fs);

% Create datastores

meanFeatureDs = arrayDatastore(Data’, "IterationDimension",
2);

timeFeatureDs = arrayDatastore(Filtered’, "IterationDimension
", 2);

% Extract features using the datastores and feature

extractors

meanFeatureDs = transform(meanFeatureDs, @(x) meanFE.extract(
x{:}));

timeFeatureDs = transform(timeFeatureDs, @(x) timeFE.extract (
x{:}));

% Read the features

meanFeatures = readall (meanFeatureDs, "UseParallel", true);

timeFeatures = readall (timeFeatureDs, "UseParallel", true);
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% Combine the features

features = [meanFeatures timeFeatures];

% Convert channel labels to categorical
Channels = cellstr (Channels);
categories = categorical (Channels);

disp(categories);

% Create the feature table

featureTable = array2table(features);

actioncats = categorical(categories) ’;

% featureTable.ActivityID = ’’; % Uncomment and adapt if

necessary

% Display the first rows of the table

head (featureTable)

Listing 4: Extraction of features through Matlab Signal Processing Toolbox and

Statistics and Machine Learning Toolbox
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