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VarMaxFea=max (table2array (FileData. EventSampleData {NumSamp, 1}), [1, 1) ;

Selfit e

VarMinFea=min(table2array (FileData. EventSampleData {NumSamp, 1}), [1,1);

IR

VarMeanFea=mean (table2array (FileData. EventSampleData {NumSamp, 1}), 1) ; R
WL % et
VarVarFea=var (table2array (FileData. EventSampleData {NumSamp, 1}), 1) :

AR
VarStdFea=std(table2array (FileData. EventSampleData {NumSamp, 1}), 1) ;
el By I R

VarRmsFea=rms (tableZarray (FileData. EventSampleData {NumSamp, 1}), 1) ;
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Kmeans GMM

« Kmeans&:z& FGPCA

KData=cast(TestSampleSet{:,2:end},’single’);
Ywist BRI ZR 24

opts = statset( Display’ , off’,
"TolFun’, 1e-6,  UseParallel’, false):

(¥ Hkmeans 25

TestSampleKmeansIdx = kmeans(KData, 3, distance’,...

'cityblock’,  Options’, opts,...
'Replicates’, 1000) ;
L LIEV R
gplotmatrix (KData, [], TestSampleKmeansIdx)

‘MaxIter’, 10000000, ...
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GmmData=KData;

%illl £ iR 5 A A

GMModel = fitgmdist (GmmData, 3, Options’, opts,...
"Replicates’, 1000, ' CovarianceType’,
"RegularizationValue’, ...
0.01, Start’, plus’);

%7 FH VI ZRter A B SR8
TestSampleGMMIdx=cluster (GMModel, GmmData) :
%Al HLfk
gplotmatrix(KData, [], TestSampleGMMIdx)

"diagonal’,
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%PCARE4E

[coeff, score, latent, tsquared, explained, mu] = ...
pca(TestSampleSet{:,2:end}) ;

figure

pareto(explained)

BB Y H Ay

idx = find(cumsum(explained)>94, 1) ;

featuresTrain = score(:, 1:idx):

%Kmeans/GMM*E %

KData=featuresTrain;

GmmData=KData;

opts = statset(’Display’, off’, MaxIter ,...
10000000, " TolFun’, le-6, UseParallel’, false) ;

TestSamplePCAKmeansIdx = kmeans (KData, 3, . . .
"distance’,’ sqeuclidean’,’ Options’, opts,...
"Replicates’, 1000) ;

GMModel = fitgmdist (GmmData, 3, Options’, opts,...

"Replicates’, 1000, CovarianceType’, diagonal’,...

'RegularizationValue’, 0. 01, Start’, plus’);
TestSamplePCAGMMIdx=cluster (GMModel, GmmData) :
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B531-3: 80%

; A7 7 L s
WGy | RIYTIFE wenay | ORI o
1 3.973895788 |  49.67370605 | 49.67370605 | iz
2 1.57612133 19.70152092 | 69.37522888 | -
3 1.067700624 |  13.34626102 | 82.72148895
4 0.655951738 | 8199398994 | 90.92089081
5 0.301321626 |  3.766520977 | 94.68740845
6 0.196062952 |  2.450787306 | 97.13819885
7 0.161447793 |  2.018097878 | 99.15629578
8 0.067496605 |  0.84370774 100
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Kmeanszs GMM4ZER
FEPCA 7cPCA
W) | HiE(6) | RERA4) W) | EiE6) | RERA)
AR 64 74 90 AN 64 74 90
B AL | 0.5625 | 0.22973 |0.055556| | #i#tHE! &Lk | 0.59375 [0.283784(0.055556
—AR A HEE | 0.234375 |0.567568(0.322222| | —ARA!HEE | 0.234375 |0.540541|0.311111
EFNE HEE | 0.203125 |0.202703|0.622222| | BAAHEE | 0.171875 |0.175676(0.633333
PCA PCA
Q) | HiE(6) | RFR4) Q) | ZiE(6) | RER4)
=N 64 74 90 AN 64 74 90
R BEE | 0.359375 |0.054054 0 gAY HEE | 0.484375 [0.148649(0.022222
—A%AIHEE | 0.34375 |0.554054(0.155556| | —f&AYHEE | 0.34375 |0.648649(0.233333
JRANAY HEE | 0.296875 [0.391892|0.844444 | |RFNA! HEE | 0.171875 [0.202703|0.744444
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t = templateSWM(' Standardize’, false, "KernelFunction”...

, "linear”, "IterationLimit”, le9,...
"NumPrint”, 10000, Solver’,’ SMO’,
'Verbose’, 0, ’BoxConstraint’, 2);
options = statset(  UseParallel’, true, "Display”, "0ff”);
LRI 25

PMd]l = fitcecoc(TrainSample(:, 1:end-1),...
TrainSample. KmeansLabel, 'Learners’, t,...

M M

"Coding”, “onevsall”, “CrossVal”, “on”, "KFold", 5, ...

"Options”, options);

Fdzs
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: layers = |
4 FEREETE [ — w] B3 - om om
o el nooX sequencelnputlLayer(NumFeatures)
W Bl awx 8 BE| ¥ N . .
"= G R g B lstmLayer(optVars.numHiddenUnits)
e o = B o | = Sol d v - -
- e T T T (sgam ) dropoutlLayer(Probability)
we  InifialLearnRate | 00113
- . = Ry — fullyConnectedLayer (numResponses)
imagelnputLayer sequencelnput. = H= . L i
= W : o ValidationFrequency | 50 5 . ‘P?Fge:‘l‘-on dye I"] 3
o S =
Ao | o e ELESE
| & Lhos MiniBatchSize | 1282 options = trainingOptions('adam', ...
[0 roilnputLayer
J——— \ ExecutionEnvironment [auto v ] "MiniBatchSize™ 3 1&1@_, .. |
[ convolutiondLayer - ¥ .
— P [ oot ) ‘MaxEpochs*,1000, ...
B comoluionsatayer ' ' R [tongest v) ‘GradientThreshold',1, ...
%““mmwmmww e SrEseL s { 0'] 'InitiallLearnRate’',optVars.InitiallLearnRate, ...
14| T T o SequencePaddingDirection right v | Vo . . '
= R fulyConnected.. o LearnRateSchedule’, 'piecewise’, ...
[E] transposedcomvadiayer o = ! LearnRate Dr\-Dp Pari Dd ! , 5@@1 .
B rulyconnectedLayer regr;sswonout‘.‘ L2Regularization | 0.0001 H 1 LEE rh Rate DPD Fa C t or 1 B 1
i . | L] recressiontayer J GradientThresholdMethod [I2n0rm v ] p Uy
I - - L] - -
" e T | i< L2Regularization',optVars.L2Regularization, ...
ValidationPatience | Ian "ShU-F-Flen_. ”ﬂE""-"er'”, .
Shuffle [every-epoch v ] "WVerbose' 3 5} 3 e
CheckpointPath |%‘éi'€#§ﬁ,ﬁﬁ§% | '"Plots' y 'tpaining—ppggpegg ! ,
CheckpointFrequency ' "ValidationData",{XValidation,YValidation}, ...
CheckpointF Unit epoch - .
cerpomTrEqieney : ) 'ValidationFrequency',10,. ..
LearnRateSchedule none v . . . .
Lo RateDreoFact | —T= 'ValidationPatience',inf);
earnratelropr-acior 5 - o o
%o 25 )l 2k
trainediet = trainNetwork(XTrain,YTrain, lavers,options);
SREEEAS o AEM
rEFS T HE BIAEN
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dlarray

iteration = e; Fu||yConnect
dlgradient start = tic;

% ERER.

for epoch = 1:numEpochs

- . F
B W ER s -

while hasdata(nbq) ModellossERZ
dlnetwork BRIEY Sum
iteration = iteration + 1;
forward . NEERNFTRE T RARARE
- A 4= [X,T,sequenceLengthsSource pfaskSequenceTarget] = next(mbq); h1' h2' h3' hn'
AEFIEE -
% HEREARE :
dlconv [loss,gradients] = dlfeval (@modelLosd, parameters,X,T,sequencelengthsSource, ... Attention
dropout);
dltranspconv
P % Update parameters using adamupdate. fEFadamupdateEFH4
lstm [parameters,trailingAvg,trailingAvgsq] = adamupdate(parameters,gradients,trailingAvg,trailingavgsq,... hl h2 h3 hn
iteration,learnRate,gradientDecayFactor, squaredGradientDecayFactor);
gru 8 Feal
% Display the training progress. Normalize loss by sequence length.
embed y ExlEEE I rrtT O rr T
D = duration(,@,toc(start),Format="hh:mm:ss"); L Fea2
fullyconnect loss = double(loss), 0 heeeedd  feeeed teeeedd 0 leeees
addpoints(lineLossTrain,iteration,loss) S Fea3
dlodeas title("Epoch: " + epoch + ", Elapsed: " + string(D)) T ea
drawnow M Y rr—-ror——y
relu end :
end T S I S I S e S,
leakyrelu Fean
oy /
batchnorm EZEM'L“ Z%FJE%
Ste(t-n+1) Ste(t-n+2)  Ste(t-n+3) Ste(t)
crosschannelnorm
\
~ I u
groupnorm SquOneﬁE{Tﬁ;ﬂJ’l‘ﬁi
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