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Learn about us

As the sole distributor in Southeast Asia for MathWorks Inc,
developer of the MATLAB® and Simulink® family of products, we

4\ MathWOrkS" provide organizations and businesses with a variety of the best

tools, products and services to facilitate innovations. Our clients
include many research and development institutes as well as
multinational companies operating in this region.

_, P TechSource Systems currently has offices in Singapore, Malaysia,
TECHS 2 JINN K Thailand, Vietnam and Philippines, with its headquarters based in
Singapore. We are an ISO 9001:2008 certified company and has

been awarded the Singapore's Outstanding Enterprise 2013 Award.

Ascendas Systems Co., Ltd. Born on 2018. 100% Subsidiary of
/ASCENDAS Techsource Systems Pte Ltd (Singapore). Sole Distributor of
SYSTEMS

Mathworks Products including Training & Services since 1996.
Ascendas Systems Thailand Authorized by Mathworks
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Agenda
10.00 - 10.30 What's MATLAB & Simulink
10.30-11.00 Campus Wide Onboarding Program
11.00-12.00 Accelerate E-Learning Online with MATLAB
12.00 - 13.00 Lunch break
13.00 — 14.00 MATLAB Campus Wide Installation guideline
14.00 - 14.30 Q&A




What's MATLAB & Simulink

Event-Based Modeling Physical Modeling

Simulation Graphics

and Reporting

Real-Time Simulation Verification, Validation,
and Testing and Test

SIMULINK®

Simulation and Model-Based Design

Parallel Computing ‘

MATLAB’

The Language of Technical Computing

Database Access
and Reporting

Math, Statistics,

and Opfimization Application Deployment

Applications

Control Systems

Signal Processing
and Communications

Image Processing
and Computer Vision

Test and
Measurement

Computational
Finance

Computational
Biology
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MathWorks offers nearly 100 products for
Technical computing and Model-Based Design.
Widely used throughout industry, government
and academia, these products are accelerating
the pace of discovery, innovation,
development, and learning in engineering and
science
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MathWorks Is a Leader in
the Gartner Magic Quadrant
for Data Science and Machine

® e Learning Platforms 2020

Databricks @SAS

Figure 1. Magic Quadrant for Data Science and Machine Learning Platforms /

IBM

O
© TIBCO Software ® : . . .
o MATLAB?® is the enterprise engineering

@ Dataiku
_— platform for Al
KNIME Datag?boti We believe that our recognition as a 2020 Leader in
;?gle'RapidM;ner — Gartner's Magic Quadrant for Data Science and Machine
Learning demonstrates that MATLAB enables you to:
@ Domino *Empower your team, including those with limited Al or
data science experience
*Apply complete workflows for data preparation, Al

= modeling, system design, and production
e — *Deploy Al models on embedded devices, edge, enterprise
o systems, and the cloud
- A".a" *Tackle integration challenges and reduce risk in designing
§ Al-driven systems with Simulink®

COMPLETENESS OF VISION As of November 2019 © Gartner, Inc

Source: Gartner (February 2020)



Linkedin The Learning Blog Recent Posts Learning and Development Posts Q | Subscribe

New LinkedIn Research: Upskill Your Employees with the
Skills Companies Need Most in 2020

gﬁ\manda Van Nuys December 28, 2019

LinkedIn Learning Linkedin.com  nttps://learninglinkedin.com/blog/learning-thought-leadership/most-in-demand-skills-2020



%h:ﬂgSkﬂ's Companies
Need Most in 2020

Top 5 Soft Skills

O Creativity

@ Persuasion

® Collaboration
O Adaptability

© Emotional intelligence

-0

Top 10 Hard Skills

© Blockchain

@ Cloud computing
© Andalytical reasoning
O Artificial intelligence
© UXdesign

O Business analysis

@ Affiliate marketing
© Scles

@ Scientific computing
® Video production

+10
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#9 Scientific Computing - up 3

Scientific computing skills are held by data science professionals, engineers, and
software architects. Companies need more professionals that can develop machine
learning models and apply statistical and analytical approaches to large data sets

using programs like Python, MATLAB, and others.

Recommended Courses:

« Parallel and Concurrent Programming with Python 1 with Barron Stone and Olivia
Chiu Stone

[ * Learning MATLAB with Steven Moser ]

* |ntroduction to Quantum Computing with Jonathan Reichental
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Products
family

WATLAE

Simulink

56 Toolbox

Aerospace Blockset
ferospace Toolbox
Antenna Toolbox

Audio Toolbox

Automated Driving Toolbox
AUTOSAR Blockset
Bioinformatics Toolbox
Communications Toolbox
Computer Vision Toolbox
Conitrod System Toolbox
Curve Fitting Toolbox

Data Acquisition Toolbox
Datzbase Toolbox
Datafeed Toolbox

Deep Leaming Toolbox
DSP System Toolbox
Econometrics Toolbox
Embedded Coder

Filter Design HOL Coder
Fimnancial Instruments Toolbox
Financial Toclbox
Fixed-Point Designer

Fuzzy Logic Toolbox

Global Cptimization Toolbox
GPU Coder

HDL Coder

HODL Verifier

Image Acquisition Toolbox
Image Processing Toolbox
Instrument Control Toolbox
LTE HDL Toolbox

LTE Toolbox

Mapping Toolbox

MATLAE Coder

MATLAE Compiler

MATLAE Compiler SDK

MATLAE Paraliel Server

MATLAE Report Generator

Mixed-Signal Blockset

Model Predictive Control Toolbox

Model-Based Calibration Toolbox

Mawvigation Toolbox

OPC Toolbax

Optimization Toolbox

Parallel Computing Toolbox

Partial Differential Equation
Toolbox

Phased Array System Toolbox

Polyspace Bug Finder

Polyspace Code Prover

Powertrain Blockset

Predictive Maintenance Blockset

Reinforcement Learning Toolbox

RF Blockset

RF Toolbox

Risk Management Toolbox

Robotics System Toolbox

Robust Control Toolbox

ROS Toolbox

LSensor Fusion and Tracking
Toolbox

SerDes Toolbox

Signal Processing Toolbox

SimBiology

SimEvents

Simscape

Simscape Driveline

Simscape Electrical
Simscape Fluids ASCENDAS
SYSTEMS

Simscape Multibody

simulink 30 Animation

Simulink Check

Simulink Code Inspector

Simulink Coder

Simulink Control Cesign

Simulink Coverage

Simulink Design Optimization

Simulink Design Verifier

Simulink Desktop Real-Time

Simulink PLC Coder

simulink Real-Time

Simulink Report Generator

Simulink Requirements

Simulink Test

SoC Blockset

Spreadsheet Link

Stateflow

Statistics and Machine Learning
Toolbox

Symbolic Math Toolbox

System Composer

System Identification Toolbox

Text Analytics Toolbox

Trading Toolbox

Vehicle Dymamics Blockset

Vehicle Network Toolbox

Vision HOL Toolbox

Wavelet Toolbox

WLAN Toolbox

Ref : https://www.mathworks.com/products.html
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Key Industries

* Aerospace and * Industrial automation and
defense machinery

* Automotive * Medical devices

* Biological sciences * Metals, materials, and

e Biotech and mining
pharmaceutical * Neuroscience

* Communications * Railway systems

 Electronics * Semiconductors

* Energy production e Software and internet

* Financial services
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Lot of Solutions working with MATLAB

IS S
\3 . .
\\)\\ Computation Biology
@ Control Systems
+ +-|-
+*1)"  Data Science

@) Deep Learning

. Embedded System

()
Wireless Communication

S

Enterprise and
IT Systems

FPGA ,ASIC and
SoC Development

Image Processing
Computer vision

loT

Machine Learning

Test & Measurement

Sg Mechatronics
m Mixed-signal Systems

Power Electronics
A@

Control Design

o
|£ Predictive Maintenance

E g Robotics

I|‘|I|I|I Signal Processing
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Solutions sy Computational Biology

S
’ Analyze, visualize, and model biological
data and systems

2

Computational biologist to understand and
predict biological behavior using data analysis and
mathematical modeling

Support
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Solutions

& Data Science

Explore data; build machine learning
models; do predictive analytics

Tools to access and preprocess data, build
machine learning and predictive models, and deploy
models to enterprise IT systems

Support

®* Machine learning
* Deep learning

® Data acquisition

* Financial data feeds

®* Databases
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SOIUtions lg_’ Control Systems

systems

Designing and tuning control algorithms and

supervisory logic to deployment with automatic code
generation

Support

Closed-loop control

&

System identification or physical modeling -

| Contents

Root locus, Bode diagrams, LQR, LQG, Robust control "

Subsystem Repart

PID tuning

Model predictive control

Design, test, and implement control

/ ASCENDAS
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SOIUtions . Embedded Systems

Design, code, and verify embedded
systems

Generating code from designed model and run on
actual hardware from prototyping to production

Support

® C,C++, CUDA, Verilog, VHDL

® Floating-point design

* Fixed-point design

* In-the-loop testing

Standard (AUTOSAR, ISO, DO, MISRA C)
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Image Processing and BVl EME
[ ]
SOIutlonS Computer Vision
Acquire, process, and analyze images

and video for algorithm development and
system design

Gain insight into your image and video data,
develop algorithms, and explore implementation tradeoffs

Support

® Camera calibration

Image and video labeling

* Image segmentation

Volume visualization

Video viewer

R S —
= L34 3 i t 1 i
- wie i et oy :
> |- : o o
B-,; Cded .t Lol TG

Click and drag 1o move small file_1470114701 or its tab...




SOIUtions o-® Internet of Things

e

Connect embedded devices to the
Internet and gain insight from your data

Design, prototype and deploy loT application

such as operation optimization

Support

® REST, MQTT protocols
® Custom loT analytics
* Physics-based models

* Deploy on asset, edge or cloud

& inventonbate

W productTable
[ productumber
Stackiumber
] supplierhumber
[ unitCent

SELECT inventoryTable.prodi mber,
inventoryTable. Quantity,
inventoryTable.Price,
inventoryTable.inventoryDate,
productTable.productDescription,
productTable.stockNumber

FROM ( ( toy_store.inventoryTable

INNER JOIN toy_store.productTable

'ON inventoryTable.productNumber = productTable.productNumber)

INNER JOIN toy_store.salesVolume

ON productTable.stockNumber = salesVolume. StockNumber)

Data Preview {First 10 Rows)

producthiumber Cuantity | Price 10
E| o e 132011.02-09 1. Victsran Dok 12970
2 | s ) 5201100181 Trin 5l mm
| 7 [ 16 2014-08-080_ Engine KE .
| 2 1200 9201407082 Pantieg Set e
| + 280 21 207-068-08 1__ Space Cruser 00239
| et 18201405230 _ Bukeg Bocia prossed
7 s 8000 32012-09-14 1. Tin Sokder a00ass
n| s 549 9201352351 SedBoat pron
L | 3 £ 172014-05-14 8. Sinky anesn
10| 10 ™ 2420020014 1 Teddy Bear p—
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° Power Electronics Control
Solutions .

AL

Design

Design and implement digital control for
motors, power converters, and battery
systems

Developing digital control system on machine
or electronic circuit

Group 1 Control
RpmReq P RPMReq
iabc iabc_sens
@—Dwﬁsens S
Support [@ >b{th sens
Scopes vdc_sens
* Motor control =
Gate Driver
* Power converters 8 re—c sl
® Battery system - =i /223
x‘ '."j v

Converter



Solutions

Iﬁ

Predictive Maintenance

Develop and deploy condition monitoring
and predictive maintenance software

Developing and deploy condition monitoring
and predictive maintenance software to enterprise IT

and OT systems

Support
®* Root cause of failures
® Predict time-to-failure

* Remaining useful life

File Edit View Insert Tools Deskiop Window Help

Ndde Q08 @

Condition Indicator Value

Figure 1

Degradation based RUL Estimate ~ 9.5 days

40

RUL ~ 9.5 days

30 b

Failure Threshold

'l
30
Life Time Variable (days)

40

Prediction

/ ASCENDAS
SYSTEMS
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||||l|‘|l Signal Processing

Solutions

Analyze signals and time-series data.
Model, design, and simulate signal
processing systems

Analyzing signals and exploring algorithms to
evaluating design implementation tradeoffs for building
real-time signal processing systems

=

[

Support

®* Time-series data

® Spectral

* Time-frequency analysis

* Signal measurement




Solutions

It

Robotics

Convert your robotics ideas and
concepts into autonomous systems that
work seamlessly in real-world
environments

Tuning algorithms for model real-world
systems, mechatronic systems and control systems

Support

Supervisory logic
Hardware-in-the-loop testing
Rapid control prototyping

Robot operation system

a2
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S iscons
Technical Computing Workflow

e D 0 g D
Access ( Explore & Discover Share
Files Reporting and
Data Analysis Documentation
& Modeling

.doc m
:% = |h
Software

Algorithm .
R Outputs for Design
E <

[ITI=

.
E
Application -
Hardware Development

Deployment

MATLAB gxcel

NET

exe C/C++
Java dil

4
Automate
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Data Access: Data Sources and Locations

. Sensors Ff'i’!tlo @ E Database Access

* Financial Data

— Cameras + Spreadsheet - ODBC
. + XML + JDBC
- IMU, Altimeters + HDF5, netCDF, FITS - HDFS (Hadoop)
- GPS - Image
: » Audio
— Microphones . Video
— Satellites, ... * Geospatial
i * Web content
" usinesses + MDF
_ Hardware Access
— Transactions — - Data acquisition
— Customers @/‘-i * ImMage eapiure
+ GPU
. . . + Lab instruments
Web _ _ Communication Protocols
— Social Media « CAN (Controller Area Network)
_ * DDS (Data Distribution Service)
VAR Ferms * OPC (OLE for Process Control)

* XCP (eXplicit Control Protocol)



VISUAL
IMAGE&VIDEO

4 w4 Instrument Component
i OO0l TESTING

Y_Y Sensors
o DigitalAnalog
(counter/temp/vibration/humid)

oono

OPC Servers
PLCs

@ DATABASE (0BDC/JBDC)
MySQL/ORACLES/NoSQL

4
I

@ CSV/.txt/Excel

——

4

MATLAB

Image Processing
Optimization

Machine Learning
Deep learning
Predictive Maintenance
Simulation

Testing

e o e o e o o = o = =

ﬂSCENDAS

SYSTEMS

2
Image Inspection

MAINTENANCE
Predictive

TESTING
] Analyze
— )

©) Real-time
.I LW_% Monitoring

O




Pre-processing Data

40
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=30 [

40

-50
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Number of filled missing entries: 4

40

20 r

el

A0

=20 [

301

40

Cleaned data

*  Filled missing entries |

-50

10

20

30

40

80 9 100

10 20 30

40

Fill Missing



Pre-processing Data

0.8

0.6

0.4

0.2

0.2

0.4

0.6

Number of extrema: 10

T A
A

Input data

A Local maxima | 1
Local minima

10

20 30 40 50

70

80 90

LOCATE EXTREMA

Input data 40
———— Smoothed data

151 30

_1 5 i i i i | n i i i I 50
0 10 20 30 40 50 60 70 80 9 100

SMOOTH DATA

/ ASCENDAS
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Number of outliers: 5

27t
201

301

40T

Input data
Cleaned data
X Outliers
Filled outliers
Outlier thresholds

10 20 30 40 50 60 70 80 90 100

FILL OUTLINE



Algorithm development

Machine Learning

s8ES
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Neural Networks
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4\ Neurs! Time Senes. (ntstool)

“ Welcome to the Neural Network Time Series app.
Sclve a nonfinear time series problem with a dynamic neural network,

Introduction

Prediction & a kind of dynamic filtering. in which past values of one or more

time ceries are used to predict future values. Dynamic neural networks, which
include tapped delay lines are used for nonlinear filtering and prediction.

There are many applications. for prediction. For example. a financial analyst
might want to predict the future value of a stodc bond or other financial
imstrument. An engineer might want to predict the impending Iafure of 3 jet
engine.

Predictive models are akio uted for system identification (or dynamic
modeling), in which you buld dynamic models of physical systerms. These
dynamic models are & for analysis, g and
control of a variety of systems, induding manufacturing systems, chemical
processes. robotics and serospace systems.

This tool allows you to solve three kinds of nonlinear time series problems
shown in the right panel. Choose one and ciick [Next).

W To continue, click [Next].

Select a Problem
(© lines Autorsgrssin wih Externl {Eogemous Iput FARY]
Predict series y(t) given d past values of y(1) and another series x(t).

- LRl Sy
mn_ma

O Nonlinear Autoregressive (NAR)
Prodict series y(t) given d past vislues of y(t).

-

O Nonlinear Input-Output
Predict series y(t) given d past values of series x(t).

Important Note: NARX solutions are more accurate than this solution. Only
wse this solution if past values of (1) will not be avallable when deployed.

o e s

#hak | eNet | OCanal
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Algorithm development

Deep Learning Time Series Models
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Share
Thingspeak

loT dashboard

Web application

|

Damage Costs of Weather Events

_
D
—_ l
D
—
Q ';‘ Weather Event Details ‘Weather Event Results:
. . DATA AGGREGATION
- - ¢ » AND ANALYTICS Wealher Event Type Predicted damage cost:
= CJIThi eak” [Hat v $1,861,101.04
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Al Application example

Deep Learning Inference pipeline

e =

Collect training data Preprocessing Train network

Image acquisition Preprocessing Trained network Postprocessing

-

C++ code generation with
Arm Compute Library
using MATLAB Coder L

M
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Al Application example

0.54653

4 MathWorks:

0.8550/0.69394 0.79553
THAISoMS nel
T ATPe Hilinrve
Natick, MA 01760-2098
0.78764
USA
0.67108

0.90491 i
www. mathworks.com

Object detection Text / OCR
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Al Application example

Predictive Maintenance : Forecasting

Input-Output Data - Forecasted response (200 steps)
v T r . - r - T
18
22 1

7

16 Wq 20 1

15| M%Jﬂ' 18 ]
B ” n
=]
= 16 4
5 W 'W
Em

14 1

12r

1 12 1

10 Identification data 10 -

Validation data
‘ 50 100 150 200 250 300 350 400 450 500 550 600 8 x - : ' : 3 -
Time (hours) [1} 100 200 300 400 500 600 700 800
fe s " Input-Output Data
Forecasted response over the validation data's time span pu y:p

T y1 18 T T T T T T T T T T T

17 1 17 1

16 1 16 J

15 1 18 1
= 8
g 1 ERL ]
= 3
£ 13 1 £ ]
= En

12 1 12 J

u 1 1 1

- Measured output
i ' 10 | Estimated output | -
- 99.7% bound

50 100 150 200 250 300 350 400 450 500 550 600 2

Time (hours) 50 100 150 200 250 300 350 400 450 500 550 6OO

Time (hours)
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Millions of Engineers and Scientists Trust MATLAB

MATLAB® combines a desktop environment tuned for iterative analysis and design processes
with a programming language that expresses matrix and array mathematics directly

Exploring Exoplanets

In this example we will explore some data on exoplanets - planets outside our own solar system. The
data used here is a subset of data from the NASA Exoplanat Archive.

exoplanets = readtable('exoplanets.xlsx’, 'TextType', 'string');
head(exoplanets)

What Types of Stars have Planets?
We can look at the exoplanet archive to see what types of stars have been found to have at least one
exoplanet. We can get a sense of the distribution of star types from a scatter plot.

star_types = {'A' 'B' 'F' '6' 'K' 'M'};

T = exoplanets(~cellfun(@isempty, exoplanets.st_spectral_type),:);
data = {};
for i = l:numel(star_types)

data{i} = T(startsWith(T.st_spectral_type, star types{i}), :);
end
plot_star_types(data, star_types)

31 name 3t distanoe

1 "1t Com" 110.6200
"1 UM 119.4700
"4 And" 76,3900
"14 Her' 18.1500
¢ "6CygB" 21,4100
"18 Der 731000
"1RXS J16... 145.0000
24 Sex” 74,7800

st Hght ascension

185,179
229,274
352,622
242.601]
295.466{
314.608]
2423761
165 868

emEmE

Eloilar Flndesy [ Solar Rndi

Professionally Built

MATLAB toolboxes are professionally developed,
rigorously tested, and fully documented.

With Interactive Apps

MATLAB apps let you see how different algorithms
work with your data. Iterate until you’ve got the
results you want, then automatically generate a
MATLAB program to reproduce or automate your
work.

And the Ability to Scale

Scale your analyses to run on clusters, GPUs, and
clouds with only minor code changes. There’s no
need to rewrite your code or learn big data
programming and out-of-memory techniques.



