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figure
tiledlayout(2,1)

% Top plot
axl = nexttile;

s1 = stairs(ax1,x,yl,"LineWidth”,2);

title("s sin(x)")
xlabel("x")

% Bottom plot
ax2 = nexttile;

s2 = stairs({ax2,x,y2,"LineWidth",2);

title("sin(5x)")
xlabel("x")

S

fplot(@(x) sin(x))

y = sin(x)
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Created on Wed Aug 19 14:04:47 20820

@author: hyoshino

import unittest

def fun(x):
return x + 1

class MyTest(unittest.TestCase):
def test(self):
self.assertEqual(fun(3), 4)
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KIOST Developed LSTM Deep Learning Model for Early

Prediction of Red Tide Occurrence

Challenge
Predict harmful algal blooms, which hurt the coastal
ecology as well as the economy for fish farms

Solution

Develop an LSTM deep learning model from satellite data
of sea surface temperature and photosynthetically related
radiation sequences

Advantages of Using MATLAB and Simulink
= Leveraged high-level APIs for applying time-series
data processing
= Used reference examples to accelerate algorithm
development and prototyping
= Achieved 94-100% accuracy with multi-year data sets

MATLAB for deep learning

face temperature

PAR: photosynthetically active radiation

Deep Learning-based Prediction Model

LSTM Network Model

nected | Regression
‘Red-tide occurrence

“LSTM Layer leams long-term dependencies between time steps of sequence (Replace Na values by zeros, Rect funciion)

J Hidden Unit [ D DE Hidden Unt
At 8
S
i

Deep learning model that predicts occurrence of red tides.

“‘With domain-specific functionality in MATLAB
toolboxes and rich documentation examples, we can
rapidly develop time-series based deep learning

models.”

- Soo Mee Kim, Ph.D, Korea Institute of Ocean & Science

Technology

12


https://www.mathworks.com/solutions/deep-learning.html

4\ MathWorks

L~ Q~Qr—Q

MATLABAEM S B2l — RO 2 7 & DA Y X —T £ — R L

Image Acquisition Toolbox
AR=T XY TFvTNAX

Data Acquisition Toolbox
7704 T —2NE
H—F - R—F

Instrument Control Toolbox
HAIZR/ RS-232 etc

MATLAB
ERN=FT TSN ED

B

USB3 Vision. GigE Vision®, GenlCam™ GenTL R ¥ DEEBLBECN—F T 7RV X —%
HR— b
R EDaVAATRTL—LTT7/N— IHIINA Ty FORIEHEIRCEEMSES ICER

« National Instruments® > fthd X > X —d USB, PCI, PClExpress®. PXI®, # & U PXI Express®

TNWNARBE, SEITEFADAQN—FT7zT7Z&YHR—F

* DAQTNARDTFRATAN. THATHA, hVvr&—Ig4<—, BLUTIXILIOY TR

T L% IE]

Avaxa—7, 7JyvovarvPzxlb—&2— ESTFIAY - ¥/ FIL P2
L—&—, BR. ok & Ol ICBiEER

IVI %> VXIplug&play 7 & DFTRIZR B 7 4 N—BHB T, $5 WL VISA, GPIB. TCP/IP,
UDP A ¥ DO—MMICERAINABE7 O FaALENLETEFRAMR—ZD SCPI a7 K
TRy THEER IC T

Aruduino, Raspberry P17s &

13



4\ MathWorks

Excel 7 — X D H5iA & >>

[ == ]
f— ~ >
priceT = readtable( 'retail prices 2828.xlsx", ...
: : 1 b mm s 1" ' ' ' - : . . HAIAT: O ==z v RESCAVR-FTERLEIL v [NaN -+
VariableNamingRule', 'preserwve', 'NumHeaderlinss®, 6); g8 heqi7 ~ Ewme ] ‘ fV
EHAT: |7 e ER0
. = @FFALATV3Y ~ § b~
R {fi=b5-5 {fi-bTEBIE Afi=p
* readtable oo szt
. A B c D E F G H | J K
° d -t t b l 00102020
rea imeta e T L T
. TEAR vcategorical YFFAR early Aear e v e v 8IE v 8UE v 8E v bt
. dmat s
readmatrix :
3
. dcell 4
readce -
6 0 20| 20| 30
7 H L) = FE
— l —_— o l ~ [«] 8 0|28 100 100
T S— ﬁ 7 J S— ’ S— } 7 ) a) 4 / 7 l § - I\ 9 | 2.0200e+09|2020F L2(itEsis 100.3000 101.1000 100.2000 86.1000]
— 10| 2.0200e+09|20205F B3| =R 99.1000 99,6000/ 99 91
@797 750
M e 7=
—— - @ I — > —
(-t B 2 20 g
i = ajf =] o Y
A7l ~FOA Vi~ - CAWOrk\MATLAB\R: Seminar\2023072 ce\b0010_2020.xlsx =] _—ﬁ & ) ~ o
4 21 : Semina1\20230725 DataScience\b0010_2020as NI £ T ﬁ 0)’( /'j-\- z
T e I . — —
BR/EE  [A8:Qu17-- | ~ || &A1 [booio_2020 [ - tTamutnz Nan 2R < @ ——— S BOA S
zmEE | 715 547 (tatle o — _ - retail_prices_2020.xLsx A3 37— b-Lc 17 I tabi
0O z==eny & I AT v Aof=h
ER {fi-bEnEER AR bTERUEIL A= == 3 - Y—ZRDER
. F-901 ik
BODID22020:x0x I ‘ 7 ‘C.\WDIK\MATLAB\R2023E\Sem\nar\20230725,Da1aSc\eﬂcE\E>.1\rEtailJ|
A B o4 D E F G H I J
B wEga— K Frocs 10KER Ba SE)RE... P ] e 3 - KE gz &4 Microsoft Excel J—43— i, HX: 25KB
ical v [FERAN < [FERb v |FERN v |mE v |mE - |mE  v|zE - |5 I =t [B00i0 v |
1 NI — T — 2 ~ A 2~ N B EROAT S VORE
2 Eﬂd) AN, - N 1) o 7 ol
3 10ABERI.. [afm] AR - M IO 547 (e v)
4 LBEE0... OAoti-b AT 28T
: | ) BROFR
6 10AEED 10 120 20 30 .
BECEEEL wEI—R [ 10AEE we|E2FE Ba 2 #3- A ) oriees 20 — 115t o
20205 0 23 100 100 100 100 1 retatlprices 20002 = 1ox17 tobte
: 2020 42 IeEEes 100.3 1011 100.2 86.1 1 vert varz vars vard Sl x00010
== 2= - . . . 1 |"2020000000" | 20205 “00000" "EE 100
o » | anonfE “000NA2" BRIt =t o 400 2000, 14




[ 2R 7| BeEICL D

euliZ7osoIvy

—_ & 0) -~ g % GUl (o] I:l > — I~ > T-A01IA-k
L7 4 T 7072V |
e
TS0 R-t
H349932
4\ MATLAB R2021b - O X w
s = T0vhDREL
7Ok 517 I719-
= = & |4 F-F O
I-F MO FRT E9vaY | FEAR BR OIF AT MA-UYS %
- > By g~ - " e ! =
€773y FEAR DI | Yy = = el Abc ‘ §
L e e & TN-TRICHE THART-50  T-HOFRE
BIAE
nyiso A T Aol
/ | 5 05/01/2007 00:00:00 | HUD VL 961 !
G 05/01/2007 00:00:00 | LONGIL 1.855¢ BT -5 OE
= [ 7 05/01/2007 00:00:00 | MHK VL 648
v| IN—TRICEHE © e s 05/01/2007 00:00:00 MILLWD 226
[newTable| = TimeStamp TH)L—FALENIZ nyiso D AT k EHE 9| 05012007 00:00:00 [N.XC. 48544 TABLE £ TIMETABLE
- HERKETBIN—TEF—HERRTS neuTable = r o Lo
I~T1e |nyiso v] !\TimeStamp v | [F-ooESoBunER v quarter_Time Stamp GroupCount table MIEEY  timetable DE%R timetable O
HEuR  (mEURES v|[oad  v| + T 1o BMERY
~ IN—TCHT BB EZRT S | 2 |a@32007 29: RS- TR
- -2 I
2. JTRER §s-Tn|, HL—Tic | 3 Q42007 29
B8 FEEE S0 oo |5 s g | 4 |a12008 28¢ a9 4_-7J
5 | | °
HE A | 5 Q22008 28¢ aa a
IN-TZEDHE [(hob % | 6 Q32008 290 . C+s Pythun':l—Fﬂ}
[¥~TER | 7 Q42008 29: 149-7112... ®iT
Ak s at2000 21 Al =5 IR, B
e | 9 Q22009 28t =
mE
[(]=R{E - - T=50 WICAIR
- | | Zoom: 110% | UTF-8 |LF | 29971 2325027
1 A-J DA
Acquire

Webcam Image

4\ MathWorks

>>

14
L

—

7—_

2 A7]
7 BB

75

A H M G 0
FT-SOESE  FLYFOEEE T EEOME  ANRT-50 SRMEED
R ks M

FF R 517 — X D RjALIE

[-::] B2 -
ASyd (table  AFvoEE(  ERvk 7T
=) table FE)

KA T — X18ME
C++ / Python

W=

Y|

5
=]

USBH X Z

15



N

HDIFEMZ KD 5

4 EBRI(v5-

==

- [m] X

&

, =R THAR—h
{ 11, s e, 1 it TR :
e 1 o Bt
W , "
SELOYk ERERSIVECEA, e
2 J=tlx |y

+ b*x"2 + c*y”2

30
25
™20
» AT
15 5 =3 VCOWTOHRBEZD -
10 v BR o
° ERE: R @ m
AR5 LBEEL
f(x,y) = a+b*x"2+c*y"2
FHE 95% EHBF
@ TFIB i
| ERF-TIL o |[a 10.6061| 105960 106162
i ' : ' ' EMEESASATES  |iRMSE | |P 08205 08286] 08303
i 'f Ty *Q_t \ 1 < T P c 08300] 08291] 08308
FE DA ~DITEL
BEE
« I P = [

4\ MathWorks

Curve Fitting Toolbox

N

NILTR—=
16



https://jp.mathworks.com/help/curvefit/curvefitter-app.html

4\ MathWorks

mE{tfAEZzA—3— FT

Optimization Toolbox

‘ (=] 547 I749- - untitled7.mix *

547 I745— \
CFLF’ & H [ b ) € BEv & vor5-v @ El #ryavzay ‘) N
w8 B me SR ey B~ se20 B 1 UM K VRO 572 wovavp BEALTREES 2 505 @y
v v v @ity v WIwr-s~v : v - ESIN S )
740 FEr-b 742k ek o3y %77 x|
If‘ untitledZ.mix * > | 4 | |
! “EB
| 251k D> vessr @ (=]
|problem| = HHIICHE> CRIBEOBENEZRALL
~ RIB{LZEEHDIERS
&5 RT AT TR BB VIRA=
’ x1 H1x1 ‘Vllﬁﬁ v"1 |v“55 ’v\|0 ‘v|—+®
l x2 | [1x1 [ v | [ ®li[1 | v ][40 [v] [o [v] - + ©
’ x3 | [t [v] (=@ il | [v] [ [v] [o v - + @
~ BBDER
-1 [\ s | [(A) me | R = | [H] etosm |
B [100ATER v [x1%ea | %
w0 [100FTER v [x1eend | (<= v)[m4 | - +
» BREBCHEUEVIVIN— AT> 3 DiEE
v BRORT
Vir®E Vg VIV \-0OERILEER V]B8E
HRT E—ROER @
] MEOEE J [@9 BmEORE
- - |Zoom: 125%  |uUTF-8 [1F (2597~

17



&\ MathWorks

EETF 74 HIC &k BHRINES DM OITIE

Signal Processing Toolbox

AN NS4

e 5 Aoy L'7£J| FAZFVT Q@ Q |E‘ @‘ E‘l H ! I @ il =som: ~ fﬁli‘ Eliu L:i_;’
— S/

A. - Bl - = : E . 5
UUNINOE S = R F—4 1-Yl Q B3 BE | 2oML BE-EER | /- [ mresEos FRTD FARTVAEIE—  ZAIUTRD 5%
<7 O wmouss - i > mx| Losscers | - .
FrATLay H=II A=LEI ta— B LeaE, fsRagEE #5 A
E5E T+~
Zai SA 15 ECG_Signal ECG_Signal ECG_Signal
200 4 200 4
faleco soe | —
0 01
T T T T T T T T 0
19.4 19.5 19.6 19.7 19.05  19.10  19.15  19.20
B/ (s) B (s) | . . \
D 44 2 43 0 5 10 15
L b
Q Q B (s)
% % =
XK 2 X' 101 i
| | T 30
£ £ >
-40 - T T v r r -24 T T T - T r X — O o il
0 20 40 60 80 100 120 0 20 40 60 80 100 120 1o . 55 O) = .
. e R (H2) B (Hz) = <
T—DAR—RA T FIY— - 7’-~ = A
G L aaasaaas B =) ES
ZAI A HAX HSR - - | | | . /\7 d\ X?b b E E
[ ECG_signal  1x5000 double z I 100 U8 208 40 6URE B0
; 2 IR (Hz) .
B B \ N N
— B LUTDRNAA>TalRk
19.05  19.10  19.15  19.20
® 32
B (s) R (s) z _||‘|IHIIIIHH|||II DH%FEﬁﬁﬂﬂ
200 4 200 4 & @ = 3k 3K
0 il N O &R EE
ENEs e
0 5 10 15 0 5 10 15 n H% FEﬁ' AJ /X%
B8 (s) B (s) |

18



kst Ciiils

: 77— 3 ICIRTFE LA WSEREE

‘ MathWorks:

e — %ﬁﬁﬁ

KICAALE D EE

20 40 60 80 100 120 140 160 180 200

ZAL = H

0 2000 4000 6000 8000 10000 12000 14000

SLAGHR

. 3 4B Bandwidth - wn IFrequency : " ENR.‘ 130.93 dB i I1f3-0cl‘ave Spec.j.trum ‘
- 0 ——— Fundamental
“0 20 Do and o
-50
T 40 T -0 15
g w0 B 8 a0 g2 ‘
E g 5 g
% 90 g g 100 2 o5
g -100 = o @
E % - -120 5 ‘
-110
o . a0 -30 ‘
120
150 160 -35
o |
0 50 100 150 200 250 300 350 400 450 500 4 L0 | ] i " " " ' L 40
Frequency (kHz) 0 50 100 150 200 250 300 350 400 450 500 —2000 ‘0 20 019953 0.39811 079433 15849 31623 6.3096 12.589
Frequency (kHz) ! Frequency(kHz)
= ~ ﬂé -Hd-i S Frequency (kHz)
N = = N
A B AT bIVETE i B * o2 —T ARG b
R % ~ ILHLET = = o R R 7R JL
~ N AN 4
GEWE N &g i) i i
A / Signal Processing Toolbox
E3 By .
R Audio Toolbox
FR P PRI
Number of changepoints = 26
o Find All Peaks , Total log weighted dispersion = -1110.8065
Signal . | [ |
08
0 06 |
06 Hi ?C\ Y~
o 04 ) f\ﬁu j\‘
150 4
é 3 0z 02 1A || r f
z 100 a VI | \ i
2 o I
2 50 02
o 02 P
06 1 04
08
-50 i 06
1700 900 1950
08

19



(kg)

NRAVE R BT 2 EK

My Publication-Quality Graphics

2000
) QO Data(uy+a) .
T Fit (Cx) .
1| e vaidation Data .
T - [
1500 Madel (Cx} . ..‘
I 95% Gl . . -
o
i - '.' ra
: i!. "’r L
1000 s %
_ ’.f .y
€ = 0.09 + 0.008 (Cl) .
.
L ]
3.
2 S
=3
1. E=
©
0l .

\7

Maximum Height

@ 524.260

Lx]
° 1
Cause
= Earthquake

® Earthquake and Landslide
» Landslide

® Meteorological

# Unknown Cause

* Volcano

® Volcano and Landslide

® <undefined>

180°W 150°W 120°W 20°W
Longitude

‘ MathWorks:

-2

time (sec)
Time: 0.00 sec

-2

60 65
Height
130
Systdu:uﬂ

80
Diastalic a0

SelfAssessedHealthStatus

Smoker's Health

8 3 5

false true
Smoker




4\ MathWorks

FHETFILESE | HIEP D

LI H S

Statistics and Machine Learning Toolbox

\’

- GUITHEWMFE /N— b 22 THE

i FENER  PoA

N > AT ]
@ﬁﬁg?}b: U X Aw—ﬁttﬁ F—h I mmyaE  EEOR Wi

R0 B HhH & RITHIR (PCA) -
- ®ETLDT Yy 7ER+ O— ML

— BB FAVFa—=vTTLTY XL &

B s 23R S

BIEFIHE
* R[IEQETIL —— —
TFLER 0
AF A ¥ Ak REED
75655: 00:00:00 K
EFRIZAUOET I false
HiniEIRA Jial, Tt RS
JEIRETORrED 0
BT ¥EE: 0 75
BT 0 __‘_.J e
PCAA T3l R T - i
Enable PCA: false BEE * HIR e R f 4
Yy ) _|| IT eottumen mata
[ T -5tk Fisherlis  $28HE 150 FEF: &

FFEOER/ ETFLDOER

21


https://jp.mathworks.com/help/stats/classification-learner-app.html

RO RER - EXHEF—E

4\ MathWorks

QL

|—FMU‘|

[ Simulink | — P
L Coder J ( Simulink -
— | Compiler
for k=1l:max S|mU||nk
x = fft(da ]
y = 20*log
A 4 A\ 4 E E Iﬂl \ 4 A 4
MATLAB / N MATLAB MATLAB l
Coder ' ' Compiler Gl ol
MATLAB SDK

!

/—%H%ki&%k/\— N 17—\

!

o TRAY7 bv7 - Web \

Excel Hadoop/|] Docker .
I.exe Add-in llspark [lcontaine
T MATLAB
Web App

MATLAB Web

m
i
L
{- [0

ﬁ ‘P tal-’-!,l

J

\ App Servey

Java
JAR

1/& 774Z7ZTA

%E&Eﬁﬁ
—H4A7

T@@

MATLAB
Production
Server

747n
P—EX

J

22



4\ MathWorks

Y~~~

MATLAB DIREBEAENA~NDOGUI 77 oEF ““

MATLAB/Simulink?’# % IB31&

MATLAB/Simulink A% % LW BRiE
= AR R7AY
= [ n 77
*ﬁ ?j,Em .‘} __________ P S =%
P U 1 e e inEis ~77°')
- MATLAB Compiler | T *." MATLAB-
Il?untime °
S smoreexs 948
o SO
. —
- "B g
Web 771
=Y
MATLAB Compiler ’ﬂ

’C#'JH%

AVNRAIILLTCEHR - Y —R—ERT B & T
MATLAB / Simulink A EWRIETHGUI 77U = F] BRI EEIC

23



4\ MathWorks

Baker Hughes Develops Predictive Maintenance Software
for Gas and Oil Extraction Equipment Using Data Analytics

and Machine Learning

Challenge
Develop a predictive maintenance system to reduce
pump equipment costs and downtime

Solution

Use MATLAB to analyze nearly one terabyte of data
and create a neural network that can predict machine
failures before they occur

Results
= Savings of more than $10 million projected

= Development time reduced tenfold
= Multiple types of data easily accessed

Link to user story

Truck with positive displacement pump.

‘MATLAB gave us the ability to convert previously unreadable
data into a usable format; automate filtering, spectral analysis,
and transform steps for multiple trucks and regions; and
ultimately, apply machine learning techniques in real time to
predict the ideal time to perform maintenance.”

- Gulshan Singh, Baker Hughes
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https://www.mathworks.com/company/user_stories/baker-hughes-develops-predictive-maintenance-software-for-gas-and-oil-extraction-equipment-using-data-analytics-and-machine-learning.html

University Researchers Use MATLAB to Understand How

Ecosystems Affect Regional Climates

Challenge
Investigate correlations between environmental
variables and identify feedback loops

Solution

Develop MATLAB algorithms to estimate joint
probability distributions, accelerate analysis by
parallelizing on a computer cluster

Results
= Computation time reduced from a month
to a day
= New insights into effects of feedback loops

= Confirmation that ecosystem changes can
affect regional climate

Link to article

&\ MathWorks

FLUXNET tower, used to acquire time-series
environmental data.

“Our algorithms use cutting-edge statistical methods and are
exceptionally intensive computationally. MATLAB, Statistics
Toolbox, and Parallel Computing Toolbox provide an advantage,
both in the development of the algorithms and in visualizing

results rapidly.”
- Benjamin L. Ruddell, Arizona State University; Nils Oberg, Marcelo
Garcia, and Praveen Kumar, University of Illinois
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Deep Leaning Toolbox
Computer Vision Toolbox

A TF— Y

% %y hT7T—JEHL

net = yoloxObjectDetector ('small-coco’);
% IR H
[bbox, score, label] = net.detect (I);

% %y b7 —7HHL

sam = segmentAnythingModel;

s I AVT— 3V

embeddings =
extractEmbeddings (sam, I) ;

mask =
segmentObjectsFromEmbeddings (sam,
embeddings, sz, ForegroundPoints=pts) ;
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https://jp.mathworks.com/help/driving/examples/track-pedestrians-from-a-moving-car.html
https://jp.mathworks.com/help/driving/examples/track-pedestrians-from-a-moving-car.html
https://jp.mathworks.com/help/fusion/examples/tracking-closely-spaced-targets-under-ambiguity-in-simulink.html
https://jp.mathworks.com/help/fusion/examples/tracking-closely-spaced-targets-under-ambiguity-in-simulink.html
https://jp.mathworks.com/help/fusion/examples/tracking-vehicles-using-lidar-in-simulink.html
https://jp.mathworks.com/help/fusion/examples/tracking-vehicles-using-lidar-in-simulink.html
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https://www.mathworks.com/help/nav/ug/factor-graph-based-pedestrian-localization-imu-gps.html
https://www.mathworks.com/help/nav/ug/factor-graph-based-pedestrian-localization-imu-gps.html
https://www.mathworks.com/help/nav/ug/factor-graph-based-pedestrian-localization-imu-gps.html
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https://www.mathworks.com/help/nav/ug/ground-vehicle-pose-estimation-for-tightly-coupled-imu-gnss.html
https://www.mathworks.com/help/nav/ug/ground-vehicle-pose-estimation-for-tightly-coupled-imu-gnss.html
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https://jp.mathworks.com/help/vision/ug/performant-and-deployable-stereo-visual-slam-with-fisheye-images.html
https://jp.mathworks.com/help/vision/ug/performant-and-deployable-stereo-visual-slam-with-fisheye-images.html
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https://jp.mathworks.com/help/vision/ug/visual-slam-with-an-rgbd-camera.html
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https://www.mathworks.com/help/nav/ref/plannerhybridastar.html
https://www.mathworks.com/help/nav/ug/plan-mobile-robot-paths-using-rrt.html
https://www.mathworks.com/help/nav/ug/plan-mobile-robot-paths-using-rrt.html
https://www.mathworks.com/help/nav/ug/optimal-trajectory-generation-for-urban-driving.html
https://www.mathworks.com/help/nav/ug/optimal-trajectory-generation-for-urban-driving.html
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https://www.mathworks.com/help/nav/ug/offorad-planning-on-digital-elevation-models.html
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