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Machine learning
on AWS
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The AWS ML stack
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The AWS ML stack

Frameworks and infrastructure
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The AWS ML stack

ML services
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Building your team'’s skills

Hands-on learning Training + certification
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AWS DeepRacer AWS DeepComposer AWS Deeplens AWS ML training Partnerships
reinforcement learning generative Al deep learning and certification with MOOCs
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Introducing
AWS DeepRacer

aws

S

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.



How can we put
reinforcement
learning in the hands
of all developers?

Literally
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Under the hood

1:18th scale 4WD car

 Intel Atom processor

 Intel distribution of
OpenVINO toolkit

. Stereo camera (4 MP)

« LIDAR sensor with 360-degree,
12-meter scanning radius

« System memory: 4 GB RAM
« 802.11ac Wi-Fi

« Ubuntu 20.04 LTS

« ROS2 Foxy

TR EATOM x3
inside’ inside”

» - OpenVINO
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Get hands-on experience with
reinforcement learning

AWS DeepRacer
Evo
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Get hands-on experience with
reinforcement learning

AWS DeepRacer 3D-racing
Evo simulator
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Get hands-on experience with
reinforcement learning

DEEPRACER

LEAGUE

AWS DeepRacer 3D-racing AWS DeepRacer
Evo simulator League
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Get hands-on experience with
reinforcement learning

DEEPRACER

A ([
N

AWS DeepRacer 3D-racing AWS DeepRacer Community
Evo simulator League races
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Why DeepRacer?
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ML building skills are critical for the future

Jobs created by growth
5 8 I I l of Al in the next few years

—World Economic Forum (2018)
Al engineers worldwide
—Tencent Research Institute (2018)
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AWS DeepRacer benefits
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Provide a fun way Encourage Foster team building
to experience experimentation and competition
machine learning and growth
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What customers are saying...

“The virtual AWS DeepRacer event
was a way for us to upgrade our
thinking and methodology on all
ML aspects and pull them into our
products and operational processes
for gathering and acquiring data.”
Chris Thomas
Managing Director
Moody’'s Analytics
Accelerator
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What customers are saying...

“The virtual AWS DeepRacer event
was a way for us to upgrade our
thinking and methodology on all
ML aspects and pull them into our
products and operational processes
for gathering and acquiring data.”
Chris Thomas
Managing Director
Moody’'s Analytics
Accelerator

“Learning from one of the best in
tech, we worked with AWS to bring
an AWS DeepRacer League to DBS.
The aim was to build a critical mass
of both tech and non-tech
employees who are familiar with the
basics of Artificial Intelligence and
Machine Learning, me included.”
Piyush Gupta
CEO
DBS Bank
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In-person AWS
DeepRacer events
overview
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One-day workshop and race example format

Monday

In-person workshop for attendees

(90-120 minutes)
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One-day workshop and race example format

Monday Monday
In-person workshop for attendees In-person race following workshop
(90-120 minutes) (120 minutes, ~5 minutes per racer)
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Two-day workshop and race example format

Monday

In-person workshop for attendees

(90-120 minutes)
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Two-day workshop and race example format

Monday Wednesday
In-person workshop for attendees In-person race following workshop
(90-120 minutes) (120 minutes, ~5 minutes per racer)
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Custom format example

June

Global roadshow
of workshops
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Custom format example

June July

Global roadshow Month-long virtual

of workshops league qualifier races
aws
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Custom format example

June

Global roadshow
of workshops

aws

1

July

Month-long virtual
league qualifier races

August

In-person race and virtual
Championship Cup race
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Which in-person format is best for your event?

Two-day workshop + race Custom format

One-day workshop + race

10+ weeks

6+ weeks

Lead time 6+ weeks

Recommended
number of 10-100 30-50 500-1,000

attendees
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Virtual AWS
DeepRacer events
overview
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Virtual league format example (2 weeks)

Monday

A virtual workshop with
a live instructor enabling
attendees to pose
questions in real time

aws
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Virtual league format example (2 weeks)

my-race

05 03 21

Monday Monday-Friday

A virtual workshop with Attendees submit models
a live instructor enabling to compete in a private
attendees to pose intra-company league race

questions in real time
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Virtual league format example (2 weeks)

my-race

05 03 21

Monday Monday-Friday Friday

A virtual workshop with Attendees submit models Top 10 winners are

a live instructor enabling to compete in a private identified and provided

attendees to pose intra-company league race with access to a new

questions in real time orivate league race on
a new track
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Virtual league format example (2 weeks)

POSITION NAME

Model submission details

Virtual L Race

P 1st TopRacer101
my-race

05 03 21 @ 2nd TopRacer102

TopRacer103

Monday Monday-Friday Friday Following-Friday
A \_/irtgal workshop With Attendees submit models Top 10 winners are Top 3 winners are
a live instructor enabling to compete in a private identified and provided identified, and the
attendees to pose intra-company league race with access to a new race concludes
questions in real time private league race on

a new track

Note: The overall race duration is malleable and can be determined by the organizer
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Community league race example

aws
)

AWS DeepRacer Community races

Customer race name

Race details

Time Trial Track: Circuit de Barcelona Catalunya

Time remaining

16 days left to race

Racer alias
RACER 3 Customer race name

Q

Your rank

3/406

Racer 7 Race time 7 ; Video Off-track

Racer_1 01:18:395 Watch

Your best model

autonomousSpeedRacer 2 Racer_2 01:18:115 Watch

v Submission details (3) 3 lRacer_S 01:17:169 Watch

Model _RL5500 4 Racer_4 01:45:890 Watch
<Status> <avg time>
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Virtual live race format

Monday

A virtual workshop with
a live instructor enabling
attendees to pose
questions in real time
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Virtual live race format

Monday

A virtual workshop with
a live instructor enabling
attendees to pose
questions in real time

dWs
~—

Monday-Friday

Attendees train, tweak, and
test their models in the AWS
DeepRacer console
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Virtual live race format

GaR) 2020 ASEAN DeepRacer L O
FE28) 2020 AS eepRacer League ‘t$?,?“’

" Finals showcase livestream

2 »s@ : 14/00:12.162
e DT

Time trialrace

Monday Monday-Friday Friday

A yirtl_Jal Welg'Sgle]e vvjth Attendees train, tweak, and Attendees gather for 1-2 hours
a live instructor enabling test their models in the AWS to submit their models and
attendees to pose DeepRacer console participate in a live virtual race

questions in real time
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Livestreamed race on Twitch format example

Monday

A virtual workshop with
a live instructor enabling
attendees to pose
questions in real time
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Livestreamed race on Twitch format example

my-race
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05 03 21

Monday Monday-Friday

A virtual workshop with Attendees submit models
a live instructor enabling to compete in a private
attendees to pose intra-company league race

questions in real time
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Livestreamed race on Twitch format example

my-race

05 03 21

Monday Monday-Friday Friday

A virtual workshop with Attendees submit models Top 10 winners are

a live instructor enabling to compete in a private identified and provided

attendees to pose intra-company league race with access to a new

questions in real time orivate league race on
a new track
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Livestreamed race on Twitch format example

my-race

05 03 21

Monday

A virtual workshop with
a live instructor enabling
attendees to pose
questions in real time

aws

S

Monday-Friday

Attendees submit models
to compete in a private
intra-company league race

Friday

Top 10 winners are
identified and provided
with access to a new
private league race on
a new track

Following—Friday

Top 5 winners are identified,
and race their cars on a track
livestreamed on Twitch
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Which in-person format is best for your event?

Virtual league Virtual live Twitch livestream

Lead time 4 weeks 4 weeks 4 weeks

Recommended
number of 10-100 10-20 10-1,000

attendees

aWwWs
N1 © 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.



AWS DeepRacer
console (organize
your race)
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AWS DeepRacer simulator architecture

E AWS Cloud

AWS DeepRacer

Femmmmmmeeo ] L ~ U
"0
Sagemaker OpenVINO

> Amazon
CloudWiatch
AWS
DeepRacer
VPC
>
Intel Amazon
Xeon AWS Kinesis Video
RoboMaker Streams
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Creating a community race

AWS DeepRacer AWS DeepRa
Racing League Welcome to the 2021 AWS DeepRacer community races,
al Circuit

Create your own DeepRacer virtual race [/

Your racer profile

Race for prizes and glory [/

Reinforcement learning
Get rolling with machine learning [/}

Get started e ;

Your mc S

Your garage § 2 =3, : Join an AWS DeepRacer community race [4

Resources :

About the league [2 Connect with the community [

Schedules & standings [4

Rule

De - guide [4

Tips

Forum [

Open community races Manage races (|

Community Slack channel [

oRacer [A

project

sion [4

aws
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Choose competition format (Classic race)

AWS DeepRacer Community races

Race details Race details

p 2
Review Specify race details

in a league of your own. Organize a virtua ds, colleagues, and school mates

Choose competition format

bmit unlim
th

trial

Race dates
a in 24-hour formatUT

2021/10/27 00

2021/10/27 04:00

aws
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Choose competition format (LIVE race)

AWS DeepRacer Community races

Race details R ce details

Review Specify race details

d Time trials

Head-to-bot

2021/10/27

The LIVE race date you selected is available.

aws
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Select a competitive track

aws

S

¥ Race customizations

Competition tracks

Sort by Popularity: Most to least ¥

The 2019 DeepRacer
Championship Cup
The efficial trac

View more race track options

Description of the racing event- optional

Time allowed per racer
can run up to 4 hours. s 5 minute
nd p

3 minutes

Off-track penalty
Cl the nun f addedtoara ti driving off

3 seconds v
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Classic race example

AWS DeepRacer Community races Manage races

test View race

Invitation Racers

Race details Leaderboard details ‘ ‘ Delete

Race hosting Competition track Rules
Classic race The Cumulo Turnpike shifts from high-speed Ranking method

straightaw .
Race type B 5 | a Entry criteria
Time trial 5 trol. : Resets

3 seconds

Race dates
Start October 27
End October 27, 2021 at 4:00 AM

Time zone
UTC-0400 (Eastern Daylight Time})
America/New_York

aws
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Live race example

AWS DeepRacer Community races Manage races

test-2

aws

S

Invitation Racers

Race details

Race hosting
LIVE race

Race type
Time trial

LIVE race date
Start on October 26, 2021 at 12:00 AM (EDT)

Model entries
@ Model entries ope

Toggle off to clo

indow with the

race organizer

Live streaming best practices

Leaderboard details H Delete

Competition track

The Cumulo Turnpike shifts from high-speed
straightaways to challenging corners. It requires a
perfect storm of exceptional navigation skill and
speed control. Length: 60 m (197') Width: 106 cm
(427)

Get started hosting LIVE races with pro tips from the AWS DeepRacer League Virtual Circuit team.

Run a LIVE race - master controls for the race simulator, leaderboard, and managing and launching your racers. [4

S-minu

Broadcast a LIVE race - leverage video production tools and templates to professionaly stream your event. [

S5-minute to 2-hour setup

Rules
Ranking meth

Entry criteria
Resets

Time per racer

Go to race

‘ Edit

Best lap time
Individual lap

1 consecutive lap
Unlimited resets
3 seconds

3 minutes

View broadcast mode

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Running a live race

® LIVE: TESTLIVERACE

Time trial ra

COMING UP

Race organizer control panel

racer in the gueus.

aws
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Additional resources

« AWS DeepRacer Slack community: http://join.deepracing.io/

« GitHub: https://github.com/aws-samples/aws-deepracer-workshops/

« Free video course:
https://www.aws.training/Details/eLearning?id=32143

e Tips: https://aws.amazon.com/deepracer/racing-tips/

« Forum: https://forums.aws.amazon.com/forum.jspa?forumiD=318

o Intel distribution of OpenVINO toolkit:
nttps://software.intel.com/en-us/openvino-toolkit

aws
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http://join.deepracing.io/
https://github.com/aws-samples/aws-deepracer-workshops/
https://www.aws.training/Details/eLearning?id=32143
https://aws.amazon.com/deepracer/racing-tips/
https://forums.aws.amazon.com/forum.jspa?forumID=318
https://software.intel.com/en-us/openvino-toolkit

Thank you!

Amit Kalawat

kwt@amazon.com
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