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About Me

Teaching and sharing lessons learned
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Agenda

Machine learning on AWS

Introducing the AWS DeepRacer
Introduction to reinforcement learning

AWS DeepRacer Console

New for 2021 in the AWS DeepRacer League
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Machine learning on AWS
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The Amazon ML stack

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

HANDS-ON LEARNING

-

AWS Deeplens AWS DeepRacer
Deep learning Reinforcement learning
(F  E=0 3 5 g B g S (5 R E R R aws,

.
B i A

WL

AWS DeepComposer
Generative Al




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

Literally
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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
« 802.177ac Wi-Fi

» Ubuntu 16.04.3 LTS OpenVINO
« ROS kinetic




Get hands-on experience with reinforcement
learning

AWS DeepRacer
Evo



Get hands-on experience with reinforcement
learning

AWS DeepRacer 3D-racing
Evo simulator



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

DEEPRACER W DEEPRACER

A ([

AWS DeepRacer 3D-racing AWS DeepRacer Community
Evo simulator League races



Reinforcement learning
for the Sunday driver
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Reinforcement learning in the broad Al context




Reinforcement learning in the broad Al context




Reinforcement learning in the real world

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



Reinforcement learning terms
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The reward function incentivizes
particular behaviors and is at the core
of reinforcement learning



The reward function in a grid race
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Rewards that incentivize center-line driving

HEENEEENN:-

02 02 02 02 02 02 02 02 0.2 :E:

DN EREN:-

02 02 02 02 02 02 02 02 0.2

e




Iteration and convergence
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Exploration vs. exploitation
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How does learning happen?
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AWS DeepRacer neural network architecture

. Action
K output

CNN feature extractor Policy network
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AWS DeepRacer neural network architecture

CNN feature extractor



AWS DeepRacer neural network architecture
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K output

CNN feature extractor Policy network



The AWS DeepRacer
console
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AWS DeepRacer simulator architecture

AWS
DeepRacer

Amazon
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Amazon
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Programming your own reward function

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 H Reset H Validate COde edltor - Python 3 SyntaX

1~ def reward function(params):

2
3
4

Three example reward functions

Code validation via AWS Lambda

ce_from_center <= marker_2:

ance_from_center <= marker_3:

Code editor ‘ Reward function examples H Reset H Validate

reward) . . .
* ® Your reward function passed validation.




Track Components

» Track wall
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» Track surface aka on-track
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Coordinate system and track waypoints

— Heading

» Track width

» Waypoints




Example parameter —
heading




Example parameter —
all_wheels_ on_track
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Example parameter —
distance from center
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ustomize 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

enefits of the front-facing camera

STERED = = STERED

Stereo cameras {right/left) sens CAMERA ' ' CAMERA
0 Stereo cameras (right/left) sensor LEFT RIGHT

E 2nso

Lidar

Stereo cameras enefits of the steres camers
Benefits of the stereo camera LTDAR

SENSOR

Add-on sensors

Meural network topology

LIDAR sensor
DCH Shallow

How LIDAR works with autonomous driving

VLD Spdie




Action space

Action space info
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Announcing new 2021 League features

Open and Pro Divisions

DEEPRACER

AWS DeepRacer
League



Announcing new 2021 League features

Open and Pro Divisions

Digital Rewards in console
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Announcing new 2021 League features

Open and Pro Divisions

In Collaboration with
Digital Rewards in console

Special Sponsored events



Announcing new 2021 Community Leagues

Community League tools

Race admin tools

Live virtual races in console,

Community broadcasting to Twitch
League races



Additional resources

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

GitHub: https://qgithub.com/aws-samples/aws-deepracer-workshops/
Free video course: https://www.aws.training/Details/eLearning?id=32143
Tips: https://aws.amazon.com/deepracer/racing-tips/

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

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



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

AWS DeepRacer console

https://console.aws.amazon.com/deepracer/home?region=us-east-1#league




Thank you!
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kesha.williams@acloud.guru
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Please complete
the session survey

re' |INvent



