} MathWorks

Al T—RY AL TV XEMATLABTEZ B IC1E

MathWorks Japan
Education Customer Success
Customer Success Engineer

FHE S

© 2020 The MathWorks, Inc.



4\ MathWorks

RS

1. T—X YA TR AR L ERE
2. MATLABZ T —&XHY A T X -AIEBICFESI XY vk

3. T—RYATVR/ANZHZD + 2RO DEH



4\ MathWorks:

T—RY ATV X - AIDRIR & RE



4\ MathWorks:

AT D ZE B

N
A ITHIEE (Al

Any technique that enables machines to mimic
human intelligence

HWEE

Statistical methods that enable machines to

‘learn” tasks from data without explicitly

programming 7__\‘ A4 — 703 e — 7\\
Neural networks with many layers that learn
representations and tasks “directly” from data
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https://www.mathworks.com/videos/how-matlab-distributed-computing-server-and-machine-vision-tools-are-transforming-shell-1541001149396.html
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Notes from the Al frontier:
Modeling the impact ot Al on the
world economy

September 2018 | Discussion Paper

Al will create $13 trillion in value by 2030

based on McKinsey’s latest Al forecast — September 2018
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Average number of Al projects
expectedinthenext 3 years

*

2019 2020 2021 2022

n =57 to 63

Gartner Research Circle members with AI/ML projects deployed/in use today, excluding “unsure”

Source: Gartner Al and ML Development Strategies Survey

Q. How many projects are deployed/in use today? How many projects do you estimate in zero to 12 months,

12 to 24 months, and 24 to 36 months?
ID: 390794
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10X increase in Al

projects in three years!

Source: “Al and ML Development Strategies, Motivators and Adoption
Challenges,” Gartner Research Note, published 19 June 2019
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Top ThreeChallenges to
Al and ML Adoption

Skills of Staff 56%

Skills of staff and data quality

| /\7| slr:tzrr?t';se Data Scope or Quality 34%
Governance Issues or Concerns are th € to p C h al l en g €S for
_________________________________________________________________ . . %
Understanding Al Benefits and Uses 42% Org an|zat|0ns Surveyed by Gartner ’
Security or Privacy Concerns I‘egal’d | ess Of the| r Al m atu ”ty
Fear of
@ Unknown Measuring the Value
Risk or Liabilities * Source: “Al and ML Development Strategies, Motivators and Adoption
————————————————————————————————————————————————————————————————— Challenges,” Gartner Research Note, published 19 June 2019
Finding Use Cases
Finding a

Starting Point Defining the Strategy

Q

Finding Funding

Integration Complexity
Vendor

Strategy Confusion Over Vendor Capabilities

M

n = 106

Gartner Research Circle members, excluding “unsure”

Source: Gartner Al and ML Development Strategies Survey

Q: What are the top three challenges or barriers to the adoption of Al and ML within your organization? Rank up to

three.
ID: 390794
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Gperation 1 Operaiion 2 =
Fun Upload Image
= z Fanerinei s E
R T
? Rum All Export Results )
- i
. |
= = image; -
24 - end
25
26 methods (Access = private)
27
28 function [Ichecked,result] = checkImage(app.I)
25 - if isempty(I)
3@ - Ichecked = [];
31 - result = @;
32 - else
33 % T +OIEE|
34
35 s FL— 22—k
36 - Tgray = rgb2gray(I);
37
= = @l
39 - BW = imbinarize(Igray);
49
a % A o o — DR
2 - B2 = ~BHW;
43
2 % ERORRICELA FU s 0 Ol
45 - BW3 = imclearborder(Bw2);
L
a7 % TR
5 - B4 = imfill(BU3, hole');
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Statistics and Machine Learning Toolbox
st SR B EA L G — St S IE

Deep Learning Toolbox
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Reinforcement Learning Toolbox
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Computer Vision Toolbox
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BRGILIES R T NDFHETB KUT A B

Text Analytics Toolbox
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https://jp.mathworks.com/products.html

WA ZEFRZzAWV -4 L —XOKYy b
B : 724 —XOKRy FEEZBEL THEAQRY F AT LOERS%

« FJAMML—XREEK?

- By P ARECEDRLT 1> %
YT X FAVICA> TCETIES _
SAVICR-TETT B & H H A 5 EHR

« FJAVIMNL—ROF¥ LY
— L= R—=XDERMIEBT7ILITY X L
TIEBAB I A EREZLICTL T
AN MR T A URHEAEH L L
- TA—TZ7—Z=V7IC 4D
SA v L —XDOEH
—%ﬁﬁmtﬁtfimu
74 VIEHE DA RE

— —A. FEHBZROUNE 2 27 DIEE
T/ T=arv, FENIXA—2D

Sk | DAY 3

% 3518
ﬁ:

=828 ARy b

4\ MathWorks:

23



—

4\ MathWorks:

£B554 L —XDEIRF

OB - 1]} BTRRE |40 Q)
EE:‘&F 8 &) e : A @& P> = -
Fg O sqF5y | ADEEE I sy =R ApvTE = F-HYAR

- SR v J59H- ® SEZ5- B3~ - &3 75-
_Trdil 54735 | =& S2al-3ay ER0REE =

& =) lineTracingModel
Rl e
n

Ed

- velCmd:Value

L .}

II|||]I|I||||II|IIIIIIII||
&= 0 02 04 06 08 1
]
FM FiN
s I A
e
velCmd | =
D2 =
camimage wCmd f— w stateDot
( Controller Vehicle Madel
Copyright 2020 Tha MathWorks, Inc.

(@

-]

« |d

| BT 104% VariableStepAuto

[#] Ca

T74IUF)

Y-IUD  FRNV)  vI:ab-vav() ALTH) )

B0 aa | =

® > ® | @

(RET

RGB:224x224 | T=26.700

24



Example: Deep Learning for image processing
Florida Atlantic University

Course outline by topics:

LN AEWNE

[ T T g g T )
unkhwnNneE O

Introduction to image processing and analysis

Image processing fundamentals

MATLAB and relevant toolboxes

Geometric operations

Intensity transformations

Summary statistics of images and histogram processing
Image filteringand enhancement

Deep Learning basics

Image denoising

Colorimage processing

Image segmentation

Global feature detection and extraction

Local feature detection, extraction and matching
Image classification

Applications, case studies, and ongoing research topics

Week | Topic | Required reading Assignments
1 1| Textbook — Chapter 1
2 2 | Textbook — Chapters 2, 5, and 6, and
Appendix A
3 3 | Textbook — Chapters 3 and 4 Al out
Reference book — Recipes 1-4
MathWorks "MATLAB Onramp"
4 4 | Textbook — Chapter 7 Al due
Reference book — Recipes 5-6 A2 out
5| Textbook — Chapter 8
Reference book — Recipes 11-14
5 6 | Textbook — Chapter 9 A2 due
Reference book — Recipes 7-10 A3 out
6 7 | Textbook — Chapters 10 and 11
7 8 | MathWorks Deep Learning eBooks A3 due
MathWorks " Deep Learning Onramp" A4 out
8 9 | Textbook — Chapter 12
9 10 | Textbook — Chapter 16 A4 due
Reference book — Recipes 25-28 A5 out
10 11 | Textbook — Chapter 15 A5 due
Reference book — Recipes 17-19 Term Project out
11 12 | Textbook — Chapter 18
Reference book — Recipes 20, 21, 24,
35-36
12 13 | Reference book — Recipes 37:42
13 14 | Textbook — Chapter 19 Exam
14 15 [ NVA Term Project due

4\ MathWorks:
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Equipping Student Engineers with Data Science Skills
Dr Thomas Popham, School of Engineering WARW'CK

THE UNIVERSITY OF WARWICK

Engineering Core Module in Data Science

Systems Modeling, Engineering
Simulation, and Mathematics and Advanced Modules

Computation Data Analytics

Year 1 Year 2 Year 3+
Learning both physical and - Solving regression, classification, - Collecting datafrom a web camera.
simple data-driven and clustering problems. - Creating a gesture recognition app.
approaches. - Group project: learn how to work
Introduction to programming with real data, which may be —
using MAT LAB Fundamentals provided in different formats, ey S

course. contain outliers etc.

(((((
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MATLAB

Data Import and Analysis 2

External Language 1
Interfaces

BANE
Science and Industry 9
Image Processing and 22

Computer Vision

Signal Processing and 18
Wireless Communications
Robotics and

Autonomous Systems
Hardware Interfacing and 131
loT

Simulink
Simulink Fundamentals 10
Physical and Event- 1

Based Modeling

Code Generation 33
Verification, Validation 2
and Test
HALTTIAINT—
M \— ROz 7 Hi— b )¢
vr—= 187
| AT 32 ke 2
| BEEX 5

MathWorks /\— RO 1T 77 H7R—

4 A FEH
MATLAB Support Package
for Arduino Hardware

Acquire inputs and send outputs on
Arduino boards

4 AYAN BB

MATLAB Support Package
for Raspberry Pi Hardware

Acquire sensor and image data from
your Raspberry Pi

Simulink Support Package
for Arduino Hardware

Run models on Arduino boards

o> 0— R 1202

4

Embedded Coder Support
Package for Texas
Instruments C2000...

Generate code optimized for C2000
MCU

o

(wa—= (187)

P A NEH
MATLAB Support Package
for USB Webcams

Acquire images and video from UVC
compliant webcams

Aoo0— R 627

\
"

Data Acquisition Toolbox
Support Package for
National Instruments...

Acquire and analyze data from NI-
DAQmx devices

4 1OAN—NLEH

Communications Toolbox
Support Package for RTL-
SDR Radio

Acquire RF data using RTL-SDR.

4 VAN LEH

Image Acquisition Toolbox
Support Package for OS
Generic Video Interface

Acquire video and images from
generic video capture devices.
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camera = webcam; Connect to the camera

%
net = alexnet; % Load the neural networkp..wa.

while true file Edit View Inset Tools Desktiop Window Help
.Jdd) ke \\‘".‘9‘«?:4"3 DB =
coffee mug

im = snapshot (camera) ; Take a
image (im) ; Show tt
im = imresize (im, [227 227]); Resize

label = classify(net,im) ; Classif

60
title(char (label)) ; Show tl =
drawnow 160
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