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Integrating Al is a priority for companies today...

Average number of Al projects expected

2019 2020 2021 2022

n =57 to 63

Gartner Research Circle members with Al/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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...but Al skills and data quality are major concerns

Top Three Challenges
to Al and ML Adoption

Skills of Staff 56%

Enterprise ]
/‘7I Maturity Data Scope or Quality

Top barriers to successful
adoption of Al

1. Skills of your team

Governance Issues or Concerns

Understanding Al Benefits and Uses

Security or Privacy Concerns

Fear of
Unknown Measuring the Value
Risk or Liabilities

Finding Use Cases

Finding a -
@ Starting Point Defining the Strategy

Finding Funding * Source: “Al and ML Development Strategies, Motivators and Adoption
———————————————————————————————————————————————————————————— Challenges,” Gartner Research Note, published 19 June 2019
Integration Complexity

x Vendor
x  Strategy Confusion Over Vendor Capabilities

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

2. Data quality

3. Functional silos
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Data selection and prep Simpler models Evaluation of results Failure mode identification
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Figure 1. Magic Quadrant for Data Science and Machine Learning Platforms

} MathWorks:

@ Alteryx

is a Leader in the Gartner Magic —e

Quadrant for 2020 Data Science 00us® “f:
and Machine Learning Platforms p—ce

o e, .
C ] RapidMiner X
Google " @H20ai

@ Domino

Anaconda

ABILITY TO EXECUTE

COMPLETENESS OF VISION As of November 2019 © Gartner, Inc

Source: Gartner (February 2020)

*Gartner Magic Quadrant for Data Science and Machine Learning Platforms, Peter Krensky, Erick Brethenoux, Jim Hare, Carlie Idoine, Alexander Linden, Svetlana Sicular, 11 February 2020 .



Al-driven system design workflow

Data Al Simulation @ Deplovment
Preparation Modeling and Test ploy
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Al-driven system design workflow

DEIF] Al

Simulation
Preparation Modeling @ Deployment

and Test

Data cleansing @ Model design
and preparation and tuning

@ Integration with @ Embedded
complex systems ‘L9 devices

System Enterprise

== Hardware
] . -
simulation systems

AR S =55 accelerated training

—x System verification Edge, cloud,
—+ and validation desktop

S(Ief;lg:zisg'd " ‘}k‘ Interoperability
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Dramatically reduce human supervision and development time

“We were spending way too much time hand-labeling

cATE B PI LLAH our data...automatic detection and labeling of our data

has been a tremendous advantage in efficiency.”

— Larry Mianzo, Caterpillar

= Partnered with MathWorks on their big
data and machine/deep learning
infrastructure

» Automatically ground-truths and labels
data, reducing the need for human
supervision and development time

= Tight integration with MATLAB for
machine/deep learning, visualization,
and code generation
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Automated labeling Apps save you weeks to months

m{}: )y Eat Ak import — A Dokt s @[}:vﬁ.ccapl W 23

Name: TrillPeaks Trill peaks 3

#dd i Delete @ Export . Label [iff Delete | Save Cancel
Definition Parent Name: TrillRegions 5) Restore Valie  ~ Labels
e ¢

Label Definitions
WhaleType mwhalel M whale2

(M) MoanRegions
~ [l TrilRegions
A TrilPeaks
Labeled Signal Set
Name Plat Value Location (Min)
- whaiet ——
‘WhaleType blue
~ MoanRegions
true 6.13604115... | 7.763
O true 16.37525 18.153984...
O true 11.4020000._. 13.120148.
AI RIS EOuS 0 2 4 8 8 10 12 14 18 18
M d I . - | true 14357724 3275 Time ()
O e | n g ~ TrillPeaks T .
1 1.77425 N
g 2 244375 ue— ue_ ue_
Simulation 3 27a225 e s— v
o= .
and Test WhaleType blue | E—
~ MoanRegions | —
true 2.44511966... 3.5605
O e 57136028 . 8.113 A DA
@ Deployment 0 e 153215 16.712880 b A8 .
¥ lREpi o 2 4 8 8 10 12 14 16 12
- O |tue 1091475 13.152470... ——
~ TrillPeaks WhaleType
O 1 1150075 [ I
O 2 11.88 I bue
3 1232975
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Generate synthetic data from Simulink to improve your datasets

Data W)

FEpEEon Radar Signal Simulation and
N Processing for Automated Visualize Automated Parking
@ Modeling Driving B Valet Using 3D Simulation
AR EEel A UEElso: Automated Driving Toolbox
Phased Array System Toolbox Simulink

Simulation
and Test
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ot

Simulate Lidar Sensor
Perception Algorithm
Automated Driving Toolbox
Simulink
Computer Vision Toolbox
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Suzuki leverages Machine Learning as part of a MATLAB-based workflow to optimize
control parameters

Application Workflow

Optimize control parameters to achieve

GO ot ' ’ Acceleration Data 2 Definition and Calculation ['3 ™ privability Score Predictor
Drlvablllty feel Acquisition and Scoring ~ of Features Machine Learning
Test Drives Drivability Domain Knowledge

z=f(y1.Y2:"" 1 ¥n)
«F Y Model f(y) 2t

= Developed machine learning model to
predict drivability score

. Optimize LUT parameters taking Sensory Evaluation Modeling I h—— — R ——
drivability into account T,

ECU Parameter
Use 12 above for feature 2 Optimization

calculateion Model Based Calibration
Challenges » — =
- Model creation required lots of trial and TEUEERT X - Ph, -
error, need to iterate quickly was < BEIERE i ¢ Statistcs and Machine Learning ¢ Optimization Toolbox™ S
Important Drivability thimiz_ation‘ Toolbox ¥ Global Optimization Toolbox

Source: “Machine Learning Based Sensory Evaluation Modeling for Vehicle Driveability Optimization®, Yoshinao Okajima, Suzuki Motor Corporation
MATLAB EXPO Japan, 2017
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Al modeling Apps automate training, tuning, visualization...

00O oowsE oE! il
FEEREEIL 1 sl
8 o O = 0O

i

L]

("]
03 O @

Data
Preparation

= (=]

ol ) o) @

=

Deep Network Designer app to

@ Al _ build, visualize, and edit deep Classification Learner app to _
Modeling learning networks. try different classifiers and find Experiment Manager app to
the best fit for data sets. run deep learning experiments
Simulation to train networks and compare
and Test results.

@ Deployment
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Accelerate Al training on GPUs, cloud, and datacenter resources without specialized
programming

AAzu re

(intel)
} @ -oonin | @
aws .

i i ‘7 HER
Simulation EEEEE
and Test

@ Deployment

docker
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Access Al models from the broader Al community

1 TensorFlow i’ Caffe2 O PyTorch

Keras \ I /
Prep?;[:tion Q ‘ @
— —> @xnet

Keras importer
Al
@ Modeling Caffe importer I I \TLAR' O N NX

Simulation

—— Caffe I

@ Deployment
&» Chainer Micosoh
Toolkit
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Integrate Al into system-wide context, simulate before moving to hardware, and verify
effectiveness

Data
Preparation
@ ..
Modeling

Simulation

and Test

@ Deployment
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Use Simulink for rapid design iteration and testing

“Simulink + ROS allowed us to deploy a Level 3
\\/// voyage autonomous vehicle in less than three months.”

— Alan Mond, Voyage

Data
Preparation
@ ..
Modeling

Simulation

and Test

@ Deployment
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Simulate rare system failures to avoid them

In the real world

@

EElE s

Data
Preparation

sm_pump_triplex

Normal

xplorer-sm_pump_triplex

View Tools Window
Q| w®D 6 I s [F B | view convention: | v|| & |[B & & o Q[ | )

¥ax

Rl

Driver: Motor

ump_tri

@ ...
Modeling

Simulation
and Test

v
@
2
o
<
3
@
=

4\ Pressure

with Noise

File Tools View Simulation Help

Q- (40P ® - Q- H-FA-

Sample based | T=1.500

[phfeas > »{piicas @ |

Diagnostics: O

O

No Fault Blocked Inlet Seal L

H®)| 1zx —F— | time[15

n

eak Worn Bearing

211%

auto(ode23t)
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Deep experience in safety-critical certification enables us to drive new standards for Al

MathWorks

AUTOMOTIVUE ENGINEERING CONFERENCE 2020

Today

|IEC Certification Kit for ISO 26262 and IEC

61508

Qualify code generation and verification tools for ISO

26262 and IEC 61508 certification

DO Qualification Kit (for DO-178 and
DO-254)

Qualify Simulink and Polyspace verification tools for

DO-178, DO-278, and DO-254

Tomorrow

#8  EUROCAE WG-114
@ | “Artificial Intelligence’

EUROCAE

SAE G-34 “Artificial
Intelligence in

INTERNATIONAL, | Aviation
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Al models are useful everywhere

Data
Preparation
@ ..
Modeling

Simulation

and Test

@ Deployment
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BMW Detects Oversteer with Machine Learning

Detect vehicle oversteer situations more
accurately to improve stability control system
performance

Use machine learning to identify oversteer

Challenges

= Difficult to detect oversteer, requires many
sensors

= Implementing machine learning on ECU

Data sources
Logged CAN bus data and oversteer records

Source: MATLAB Technical Article: Detecting Oversteering in BMW
Automobiles with Machine Learning
Tobias Freudling, BMW Group
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Deploy to any processor with zero coding errors

Data
Preparation

Generation NVIDIA. \/s

Al
Modeling
Simulation
and Test

@ Deployment
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Deploy to enterprise IT infrastructure

Data
Preparation
@ ..
Modeling

Simulation

and Test

1 G =="1 )
"::” = i S
Deploymen el
@ eployme t . |
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Broker 0
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MATLAB
Production

Databases

Streaming

Dashboards

Cloud Storage

Containers Custom Tools

Cloud & Datacenter

Infrastructure
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Integrating models with enterprise IT infrastructure

MathWorks

Data
Preparation

Al
Modeling
Simulation
and Test

@ Deployment

Data Analytics Business System
@neoy] ) Qlik@
Databases P58 server yy+ableau Visualization
mongo © Spotfire
g
AleuLe MATLAB =. Microsoft
ob \ &  wwr €= | Production Server | <= Webs here.
Storage ] I@Apache .
LT Tomcat
§‘8 kafka a Custom App
python
Mi ft _ _NgN# |
== Azre " “i;"amazon @rackspace n openstack vmware

Public Cloud
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Platform

Private Cloud
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Why MATLAB and Simulink for Artificial Intelligence?

Empower domain experts, including those with limited Al experience
Build better data sets with domain-specific tools
Use modeling and simulation to tackle integration challenges and reduce risk

Deploy Al models to wherever you need them

Data

Simulation
Preparation @ Deployment

and Test

Data cleansing @ Model design

@ Integration with (===, Embedded
and preparation and tuning

complex systems ‘059 devices

Hardware

Human insight ot

System Enterprise
3= accelerated training simulation systems

— x System verification ¢ Edge, cloud,

Simulation- .}k »
Interoperabilit
generated data P y —+v and validation desktop
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Augment Your Knowledge by Upskilling in Al

Get Started for Free
¥ )

MathWorks

MATLAB Onramp

Get started quickly with the basics of
MATLAB®.

» Details and launch

Machine Learning Onramp
An interactive introduction to practical machine
learning methods for classification problems.

» Details and launch

Deep Learning Onramp
Get started with deep learning techniques to
perform image recognition.

» Details and launch

Training Courses
MATLAB Fundamentals (3 days)

MATLAB for Data Processing and
Visualization (1 day)

Processing Big Data with MATLAB (1
day)

Statistical Methods in MATLAB (2 days)
Machine Learning with MATLAB (2 days)

Signal Preprocessing and Feature
Extraction with MATLAB (1 day)

Deep Learning with MATLAB (2 days)

Accelerating and Parallelizing MATLAB
Code (2 days)

AUTOMOTIVUE ENGINEERING CONFERENCE 2020
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Practical Data Science with
MATLAB Specialization

% % %k Kk H 4.9 14ratings

Enroll for Free
Starts Dec 03

Financial aid available

- Exploratory Data Analysis
- Data Processing and Feature Engineering
- Predictive Modeling and Machine Learning

- Data Science Project

25


https://www.mathworks.com/learn/tutorials/matlab-onramp.html
https://www.mathworks.com/learn/tutorials/machine-learning-onramp.html
https://www.mathworks.com/learn/tutorials/deep-learning-onramp.html
https://www.coursera.org/specializations/practical-data-science-matlab
https://www.mathworks.com/services/training.html#popular
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1:00

1:25

1:50

2:10

2:30

2:50

3:10

3:30

3:50
4:20

Welcome and Introduction

Enterprise Engineering Platform for Al
Seth DelLand, MathWorks

Using MATLAB on Apache Spark for ADAS Feature Usage Analysis and Scenario Generation
Sanjay Abhyankar, Ford Motor Company

Tackling Fleet Test Data with MATLAB
Will Wilson, MathWorks

Machine Learning Case Studies for Quality Evaluations
Marc Harris, TimkenSteel

A Perspective on Deploying Reinforcement Learning to Augment Classic Control Design
Ali Borhan, Cummins

Advanced Tool Capabilities for Embedding Machine Learning into ECUs
Gokhan Atinc, MathWorks

Big Data Methods and Computation with Predictive Life Assessments
Meaghan Kosmatka, John Deere

Making MATLAB Data Analytics Accessible Across Enterprise
Arvind Hosagrahara, MathWorks

Technology showcase

End of Event



Poll

1. What are your biggest challenges in adopting Al?
 Lack of data or not "the right” data

Team lacks the required skillset

Not enough bandwidth to investigate Al

Lack clarity of relevant Al use-cases

(i Wy

2. Which part of the Al workflow are you most interested in learning more about?
a) Data Preparation for Al
b) Building Al Models
c) Simulation and Test of Al Models
d) Deployment of Al Models
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