" MathWorks

oY —F—-ADEHD=1—-F IRV NIT—T
~ BRFIF—HDD AL BREIR ~

MathWorks Japan

PIVT—23> ISZPVII8 FOZANIAYEI-TFT1>0D
XH IRH

© 2017 The MathWaorks, Inc.



4\ MathWorks

Agenda

B Z1-3)RY NOBEEE

m BRINFT—HDDHE
- BRSO ISRY
- BHE#S{LEE / EBACHSILE:
- LSTM (Long Short Term Memory)

B ZERM (BE2f7FS51Las)
- ILERDMIEE
- BEANVAEZAVU) DHIRE

B JATANDRER -CI— RERK
- ZEBBEHITLYMNI-0070OvH{E
-  MATLAB Production Server™




4\ MathWorks

Z1-ShRybI—-9¢&(3?

AN (C1—-0Y) OFFERNRETIVLICERZFFOF B

R (C1—0>)

> BESRICEDRY NI =)z i8hk
> BEIMREEIREZLZAED

=

EERIEML 1 MIATEUEAN EAEFIASTRTAR



—1-SIrvhI—-DL&E?

fDFRHRE NS DERZEIRREMENDD BALOLANIVN EF TS

FEEIEIARE FHZE R AR

BUDLNINEHEZEZSEBEENFENTD

&\ MathWorks’



4\ MathWorks

Z1-ShRybI—-9¢&(3?

A 1
................... 1
Weight _// ‘ _ ’
ol e e
*1 w; Logistic Sigmoid Tangent Sigmoid
Transfer Function
xz WZ
S v :
0
Rectified Linear Unit
W, b
Xn i
Bias

n
I y=f sz‘xk+b
k=1



4\ MathWorks

Z1-JIRYNI=D&E(E ?

Iw LW

X1

Y > f* Y>> N
X, 1 1

Y > f* Y>> V2
X3 1 1

Y > f1 Y V3
X
* 1 1




31—y NI —DIC &L SR

1120.2

1953.1

1231.5

0.0057

0.0022

0.9746

0.0000

4\ MathWorks

AR

PAES
NJ



Z1-ShRYNI)-IDFE

ANE fan/s e

1520.4 0.0057

1251.2 0.1022
1731.6 0.8516

0.0230

N e e e e R E R R R R AR R AR Eﬁ%ﬁ{f}ﬂrﬁ ............. H

4\ MathWorks

A A

PAES
NJ



4\ MathWorks

B3R5 T — 9D 58



4\ MathWorks

[BER] A DEEMIRRED R

Classification

“‘
““““
**

L]
...
.,
‘e ‘e
e
.
‘e
.

Dataset courtesy of:

Davide Anguita, Alessandro Ghio, Luca Oneto, Xavier Parra and Jorge L. Reyes-Ortiz.

Human Activity Recognition on Smartphones using a Multiclass Hardware-Friendly Support Vector Machine.
International Workshop of Ambient Assisted Living (IWAAL 2012). Vitoria-Gasteiz, Spain. Dec 2012
http://archive.ics.uci.edu/ml/datasets/Human+Activity+Recognition+Using+Smartphones
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net = patternnet(20);

net = train(net, x, t);

t_hat = net(x);

plotconfusion(t, t_hat)
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autoenc = trainAutoencoder(X, hiddenSize,...

'L2WeightRegularization’, 0.001, ...

'‘SparsityRegularization’, 4, ...

‘SparsityProportion’, 0.05, ...

'DecoderTransferFunction’, 'purelin’
'useGPU', true); < GPUIC &% EE(E
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LSTM (Long Short Term Memory) R2017b
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classificationLayer]; 7 > BEEMILFTES

opts = trainingOptions('sgdm', 'MaxEpochs’, 150); . FEREPRAREHLBEEZEELT

net = trainNetwork(XTrain, TTrain, layers, opts); FEOREHZEIFVOHT
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Keogh, E., Lin, J. and Fu, A. : HOT SAX : Efficiently Finding the Most Unusual Time Series Subsequence,
in Proceedings of the Fifth IEEE International Conference on Data Mining, ICDM 05, pp.226-233
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Reference: Figueiredo, E., Park, G., Figueiras, J., Farrar, C., & Worden, K. (2009). Structural Health Monitoring
Algorithm Comparisons using Standard Data Sets. Los Alamos National Laboratory Report: LA-14393
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Reference: Figueiredo, E., Park, G., Figueiras, J., Farrar, C., & Worden, K. (2009). Structural Health Monitoring
Algorithm Comparisons using Standard Data Sets. Los Alamos National Laboratory Report: LA-14393
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[(FIRE] #EEWMANAEZIVYYD

BSY)OIRBLCHWT, ROFZEHFZ2Z LB TEEOHOFFz2/EDH U,
- BEADEZ (Mass)
- FFEOEEOIKR, (Stiffness reduction)

State Description
#1 Baseline condition
#2 Mass = 1.2 kg at the base
43 Mass = 1.2 kg on the 1st floor
#4 87.5% stiffness reduction in column 1BD
#5 87.5% stiffness reduction in column 1AD and 1BD
#6 87.5% stiffness reduction in column 2BD
#7 87.5% stiffness reduction in column 2AD and 2BD
#8 87.5% stiffness reduction in column 3BD
#9 87.5% stiffness reduction in column 3AD and 3BD

FEINF-2DENENT 1 0 BIOFEERZ#EDIRL. G519 0 [BlIOEERZITOILEDELET
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State #1 ZIEET LU TEBIB T EBET —IMEIITEAINFAATZL)

State
#1
#2
#3
#4
#5
#6
#7
#8
#9

Description

Baseline condition }

Mass = 1.2 kg at the base

Mass = 1.2 kg on the 1st floor

87.5% stiffness reduction in column 1BD

87.5% stiffness reduction in column 1AD and 1BD
87.5% stiffness reduction in column 2BD

87.5% stiffness reduction in column 2AD and 2BD
87.5% stiffness reduction in column 3BD

87.5% stiffness reduction in column 3AD and 3BD

IEET—52FBEED HET —H2RE TSN ?
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SHMTools
Los Alamos National Laboratory

Los Alamos National Laboratory National Security Education Center n

Engineering Institute

NSEC » Engineering Institute » SHM Data Sets and Software

SHM Data Sets and Software

SHMTools is a MATLAB package that facilitates the construction of structural health monitoring
(SHM) processes.

CONTACT SHMTools Software (0.3.0 Beta)

Institute Director The package provides a set of functions organized into modules according to the

Charles Farrar three primary stages of Structural Health Monitoring: Data Acquisition, Feature

(505) 665-0860 Extraction, and Feature Classification. A modular function design and set of

Email standardized parameter formats make it easy to assemble and test customized SHM
processes.

EDUCATIONAL PROGRAMS SHM DATA SETS AND SOFTWARE RESEARCH PROJECTS ‘ PUBLICATIONS

Related Links

Getting Started with
SHMTools (pdf)

mFUSE Help Manual (pdf)

&\ MathWorks

http://www.lanl.gov/projects/national-security-education-center/engineering/software/shm-data-sets-and-software.php
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t-SNE tEckéA ﬁﬂﬁ

500
State Description 3
#1 | Baseline condition 4007 |
#2 | Mass = 1.2 kg at the base 300 .
#3 | Mass = 1.2 kg on the 1st floor ee.  Leel
#4 | 87.5% stiffness reduction in column 1BD 2007 e et . |
#5 | 87.5% stiffness reduction in column 1AD and 1BD 100 - i
#6 | 87.5% stiffness reduction in column 2BD e
#7 | 87.5% stiffness reduction in column 2AD and 2BD or s, O
#8 | 87.5% stiffness reduction in column 3BD 100k Sale o it
#9 | 87.5% stiffness reduction in column 3AD and 3BD
-200 1 -
=300+ ;}{‘ _
EDLSBREEDEFED Ve
[ HBIEB5H? -400 i
-500 : : : : : : !

-500 -400 -300 -200 -100 0 100 200 300
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State
#1
#2
#3
#4
#5
#6
#7
#8
#9

Description
Baseline condition
Mass = 1.2 kg at the base
Mass = 1.2 kg on the 1st floor
87.5% stiffness reduction in column 1BD
87.5% stiffness reduction in column 1AD and 1BD
87.5% stiffness reduction in column 2BD

87.5% stiffness reduction in column 2AD and 2BD ®,

87.5% stiffness reduction in column 3BD
87.5% stiffness reduction in column 3AD and 3BD
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t-SNE (CLDRTTHIRL
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SA)
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SimulinkZ Oy 4 R%
(B8%% : generateSimulink)

MATLABI— R4k
(B8%% : generateFunction)

|

[}

Irput  Process put 1 Layer 1

aftl
Layer 2
{1} D
g

Process Cutput 1 Output

N

Constant

Pattern Recoenition Mewral Metwork

SimulinkZO0v%

12
13

|_function.m

© ® A DD e W R = G
2

neural_function.m

mn
Function [¥,Xf,Af] = neural_function(X,~,~)
9%NEURAL_FUNCTION neural network simulation function.
94

%
% Generated by Neural Network Toolbox function genFunction, 08-Jul-2016 15:06:58.
%

% [Y] = neural_function(X,~,~) takes these arguments:

%

% X = 1xTS cell, 1 inputs over TS timesteps

% Each X{1,ts} = 4xQ matrix, input #1 at timestep ts.

%

% and returns:

% Y = 1xTS cell of 1 outputs over TS timesteps.

% Each Y{1,ts} = 3xQ matrix, output #1 at timestep ts.

MATLABRZX
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(Bd%% : gensim)

MATLABI— R4ERk
(B8%% : genFunction)
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neural_function.m

mn
Function [¥,Xf,Af] = neural_function(X,~,~)
9%NEURAL_FUNCTION neural network simulation function.
94

%
% Generated by Neural Network Toolbox function genFunction, 08-Jul-2016 15:06:58.
%

% [Y] = neural_function(X,~,~) takes these arguments:

%

% X = 1xTS cell, 1 inputs over TS timesteps

% Each X{1,ts} = 4xQ matrix, input #1 at timestep ts.

%

% and returns:

% Y = 1xTS cell of 1 outputs over TS timesteps.

% Each Y{1,ts} = 3xQ matrix, output #1 at timestep ts.
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