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The AWS ML Stack

Broadest and most complete set of machine learning capabilities
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Building your team'’s skills

HANDS-ON LEARNING

AWS DeeplLens AWS DeepRacer
Deep learning Reinforcement learning
! ' : = e = e = B ESEE aws,
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AWS DeepComposer
Generative Al
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How can we put
reinforcement learning
in the hands

of all developers?

Literally



Under the hood

1:18 4WD scale car
Intel Atom processor

Intel distribution of OpenVINO toolkit

Stereo Camera (4MP)

360-degree 12-meter scanning radius

LIDAR sensor

System memory: 4 GB RAM
802.17ac Wi-Fi

Ubuntu 16.04.3 LTS

ROS kinetic

Inc. or its affiliates. All rights reserved

OpenVINO
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Get hands-on experience with reinforcement learning

AWS DeepRacer
Evo

Amazon Web Services, Inc. or its affiliates. All rights reserved. aWS
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Get hands-on experience with reinforcement learning

AWS DeepRacer 3D-racing
Evo simulator
Amazon Web Services, Inc. or its affiliates. All rights reserved. aWS
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Get hands-on experience with reinforcement learning

DEEPRACER

AWS DeepRacer 3D-racing AWS DeepRacer
Evo simulator League
mazon Web Services, Inc. or its affiliates. All rights reserved. aWS
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Get hands-on experience with reinforcement learning

DEEPRACER W DEEPRACER

AWS DeepRacer 35D-racing AWS DeepRacer Community
Evo simulator League races
mazon Web Services, Inc. or its affiliates. All rights reserved. aWS
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Reinforcement learning in the broader Al context

Machine
Learning

Reinforcement Supervised
Learning Learning

Unsupervised
Learning

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Reinforcement learning in the real world

Reward Don’t reward
positive negative The result!
behavior behavior

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Reinforcement learning use cases

AUTONOMOUS CARS FLEET LOGISTICS FINANCIAL TRADING DATA CENTER COOLING
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Reinforcement learning terms

AGENT ENVIRONMENT
~ 0
(L ((
ACTION REWARD

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




What is reinforcement learning?
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MODEL AGENT ACTION
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The reward function in a grid race
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Agent Goal
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Rewards that incentivize center-line driving
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teration and convergence
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-xploration vs. exploitation

EXPLORATION

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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How does learning happen?

State

|
Reward = _ 4 ‘
l l R4 T S t+1

Action

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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How does learning happen?

State

Action
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How does learning happen?

State

|
Reward = _ 4 ‘
l l R4 T S t+1

Action

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

Deep

Racer neural network architecture

CNN feature extractor

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

Policy network

Action
output

adWs

\-/‘7



AWS

Deep

Racer neural network architecture
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AWS

Deep

Racer neural network architecture

~

CNN feature extractor
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AWS

Deep

Racer neural network architecture

CNN feature extractor

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

Deep

Racer simulator architecture

@] AWS Cloud

AWS
DeepRacer

7y AWS DeepRacer

Amazon
SageMaker

Amazon Simple Storage
Service (Amazon S3)

v

Amazon
CloudWatch

@& VPC —

Intel

Xeon AWS
RoboMaker

Amazon Kinesis
Video Streams

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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°rogramming your own reward tunction

aWS_, Services v  Resource Groups v %

Reward function info

The reward function describes immediate feedback (as a score for reward or penalty) when the vehicle takes an action
to move from a given position on the track to a new position. Its purpose is to encourage the vehicle to make moves
along the track to reach its destination quickly. The model training process will attempt to find a policy which
maximizes the average total reward the vehicle experiences.

Code editor Reward function examples ‘ ‘ Reset ‘ ‘ Validate COde editor - Python 3 Syntax

» def reward _function(params):

1
2
3
4
5
6
7
8

track width = params[’tr h' ‘ Th ree exa m p l.e rewa rd fu n Cti O nS

distance_from center = params

¥}

marker_1 = track width
marker 2 = track width
marker 3 track width

=R e
N = ®

o
w

3 dféﬁi:Zefﬁ‘omﬁnter SR Code validation via AWS Lambda

1if distance_from_center <= marker_2:
eward
distance _from_center <= marker 3:
eward

Code editor ‘ Reward function examples H Reset H Validate

reward

return float(reward . . .
( ) ® Your reward function passed validation.

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

>

Track wall
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Track components

» Track wall
» Field aka off-track
=': » Track surface aka on-track
-: L Track boundaries
| |
| |
= » Track center
||
&
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Track components

» Track wall
» Field aka off-track
=': » Track surface aka on-track
-: L Track boundaries
| |
| |
= » Track center
||
&
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Coordinate system and track waypoints

» Heading

» Track width

» Waypoints
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Example parameter —
heading

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Example parameter —
all. wheels on_track

© 2021, Amazon Web Services, Inc

. or its affiliates. All rights reserved.
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Example parameter —
distance from center

© 2021, Amazon Web Services, Inc

. or its affiliates. All rights reserved.
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Customize your agent's sensors in the garage

Mod your own vehicle

ANRFET 3 —- - B = —— - - -
AWS DecpRace Reinforcement learming

Mod specifications
G a ra g e Create model The garage shaws the DeepRacer vehi

Sensor modification

o

ows the DeepRacer vehicles that you can train models

oy using tne “build new vehicle buttor Front-facing camera

Benefits of the front-facing camera

0 Stereo cameras (right/left) sensor

. 50

Lidar

Stereo cameras Benefits of the sterea camera
Add-on sensors

Meural network topology

LIDAR sensor

DCH Shallow

How LIDAR works with autonomous driving

VLD Spdie

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

Action space info

t can take in both the simulator and p

gent's jon-making pr

ting the range and granularity ring gle. The system automatical

1. Mote that your model will tz ger to train unc Ction

mdx.

left

Action list

ion number Steering Speed
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AWS

Deep

Racer console

‘ DEEPRI-\CER

LEAGUE

https://amzn.to/2Myrgzv
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Additional resources

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

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

- Free video course: https://www.aws.training/Details/elLearning?id=32143

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

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

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

- AWS Developer Acceleration twitch channel - https://www.twitch.tv/devaxconnect

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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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
https://www.twitch.tv/devaxconnect

Visit the Al and Machine Learning Resource
Hub for more resources

Dive deeper with these resources, get inspired and learn how
you can use machine learning to accelerate business outcomes.

« The machine learning journey e-book
« Machine learning enterprise guide
« 7 leading machine learning use cases e-book

« A strategic playbook for data, analytics, and machine
learning

« Accelerating ML innovation through security e-book
... and more!

Visit resource hub »

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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https://resources.awscloud.com/ai-and-machine-learning
https://tinyurl.com/aiml-aws
https://tinyurl.com/aiml-aws

AWS Machine Learning (ML) Training and Certification

Learn like an Amazonian, based on the curriculum we've used to train our own developers and data scientists

—
R |% — — S -
AWS is how you build Flexibility to learn
machine learning skills your way
Courses built on the Learn online with 65+ on-demand
curriculum leveraged digital courses or live with virtual
by Amazon's own instructor-led training, plus hands-
teams. Learn from the on labs and opportunities for
experts at AWS. practical application.

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

Demonstrate expertise in
building, training, tuning, and
deploying machine learning
models with an industry-
recognized credential.
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https://aws.amazon.com/training/

Thank You for Attending AWS Innovate

We hope you found it interesting! A kind reminder to complete the survey.
Let us know what you thought of today’'s event and how we can improve
the event experience for you in the future.

. aws-apac-marketing@amazon.com

. twitter.com/AWSCloud

f facebook.com/AmazonWebServices

youtube.com/user/AmazonWebServices

. slideshare.net/AmazonWebServices
©

twitch.tv/aws

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

Al/ML EDITION

Thank you!
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