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Amazon SageMaker
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Amazon Bring Your MATLAB &
RoboMaker EnergyPlus RoboSchool PyBullet own Simulink
Open Al Gym
RLOJO|ME @ E[F ol MSSt=RLEA
Intel RL-Coach RL-Ray RLLib Open Al Baselines
Rainbow DQN PPO IMPALA A3C DQN PPO
Amazon SageMaker E2{'d Z 3
Tensorflow MxNet PyTorch Chainer

SageMaker supported Customer BYO



Intel RL Coach 2}0| 2.2 2|

from rl _coach.base_parameters import VisualizationParameters, PresetValidationParameters
_from_rl_coach.core types _import TrainingSteps, EnvironmentEpisodes, EnvironmentSteps
from rl coach.exploration policies.categorical import CategoricalParameters
from rl coach.filters.filter import InputFilter
from rl coach.filters.observation.observation rgb to y filter import ObservationRGBToYFilter
from rl coach.filters.observation.observation stacking filter import ObservationStackingFilter
from rl coach.filters.observation.observation to uint8 filter import ObservationToUInt8Filter
from rl coach.graph_managers.basic rl graph _manager import BasicRLGraphManager
from rl coach.graph_managers.graph _manager import ScheduleParameters
from rl coach.schedules import LinearSchedule
from rl coach.base_parameters import DistributedCoachSynchronizationType
import tensorflow as tf from rl coach.architectures E
import layers from rl coach.architectures.tensorflow_components.layers !
import Conv2d, Dense from rl coach.architectures.tensorflow_components import utils i
conv = tf.layers.conv2d(input_layer, filters=self.num_filters,

kernel size=self.kernel size,
strides=self.strides,



Amazon SageMaker RL

Amazon
SageMaker

=

A

N

&

ISEEEENE |

=™ [0k

& N
O|O| M E 1 e
D
2 (25, 5, =



A=di[0]3 7|8 RL

| OA
{. DG ol[h0|E | l
Amazon

SageMaker O O| M E

s

A

EEERE T Al 243t

&




=M MAl 7|8 RL
) 22 OolE

Amazon
SageMaker
Training




QWS SUMMIT
~—7 ONLINE




AWS

Deep

Racer A|=2i[O|E OF7 | &1

E AWS Cloud

C =

AWS
DeepRacer

AWS DeepRacer

[ v
&

Amazon
SageMaker

[

3

Amazon S3

Models

______________

2

Amazon
CloudWatch

Metrics
EEEE—

=
> r7(®]

Simulation Video

Amazon
Kinesis Video
Streams

OpenVINO



Oz B &S o/ B0 2AM 8.

aWS_, Services v  Resource Groups ~ *

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

1~ def reward_function(params):

5 P

Example of rewarding the agent to follow center line

i params['tr h" ]
distance_from_center = p s[ "distance_fr

: culat

marker_1

marker 2 ck

marker_3 * track_width

: I re if the ca

if distance_from_center <= marker_1:
reward

elif distance from center <= marker 2:
reward =

elif distance_from_center <= marker_3:
reward =

else:
reward =

Code editor Reward function examples ‘ ‘ Reset ‘ ‘ Validate

return float(reward) ® Your reward function passed validation.
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& &) @ console.aws.amazon.com/deepracer/home?region=us-east-1#getStarted w En =2 Q

oo ‘ Amazon Web Serv... @ Isengard w Daekeun Wiki Amazon WorkDocs Q QOutlook Web App l Phone Tool O Study Guide * Trouble Ticketing 6 Concur 6 SSO O GitHub - awskrug/... [E3 QnA EF Training E3 Korea [EF HR »

daekeun@amazon.com - 143656149352 / Admin (Not Production Account)

AWS DeepRacer X AWS DeepRacer Get started

Get started with reinforcement learning

¥ Racing League

AWS Virtual Circuit =
Overview

Community races

. . =2y
¥ Reinforcement learning O, -o—@ A JE — |V
e [ | + e . —

= o

Get started S | ) @; o.‘o.

Your models

Your garage Learn RL Create model Train model Evaluate model Join DeepRacer League
@ Set up account resources. Define the reward function,  Observe the agent interact Watch the agent drive See how your model stacks
¥ Resources Learn the basics of hyperparameters and with the environment in itself in a simulated up. No cost to enter,

reinforcement learning. action space. simulation. track environments. unlimited model submissions.

About the league [4

Schedules & standings [4
.................................. (A.,,..A...A.A.AAA...A...A........,A.A

Rules & prizes [4 ©rm©®y

L del
Developer guide [4 Clone mode

Tips & tricks [4
Forum [

Step 0: Create account resources (Required / ~5 mins) info
Slack channel [

To get you set up, AWS DeepRacer needs to create account resources so that you can train and evaluate the models you
build. Setting up account resources will not incur any charges on your account.

® You have valid IAM roles

® You have a valid AWS DeepRacer resources stack

Having issues? Try resetting the resources created by AWS DeepRacer to start again from a clean slate. Info

‘ Reset resources

https://console.aws.amazon.com/deepracer/home?region=us-east-1#/garage 3 \ Zon VVe r t at f Jhts resen Privacy Policy Terms of Use




Contextual MAB vs. Full RL
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Full RL (Policy gradient, PPO, etc.)
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Branch: master ~ amazon-sagemaker-examples / reinforcement_learning

yijiezz Add batch RL example notebook (#926)

sS4 ds A

Bandits for live A/B testing

Train with offline data

\ 4

Autonomous
Robots

HVAC Energy Optimization

Neural Network Compression

\ 4

Autoscaling

\ 4

\ 4

B bandits_statlog_vw_customEnv

B common

B8 rl_cartpole_batch_coach

i rl_cartpole_coach

M8 rl_deepracer_robomaker_coach_ga...
B8 rl_hvac_coach_energyplus

B8 rl_knapsack_coach_custom

B8 rl_managed_spot_cartpole_coach
B8 rl_mountain_car_coach_gymEnv

B8 rl_network_compression_ray_custom
B8 rl_objecttracker_robomaker_coach...
B8 rl_portfolio_management_coach_c...
B8 rl_predictive_autoscaling_coach_cu...
8 rl_roboschool_ray

B8 rl_roboschool_stable_baselines

B rl_tic_tac_toe_coach_customEnv

B rl_traveling_salesman_vehicle_routi...

Add Contextual Bandits example (#857)
Add batch RL example notebook (#926)
Add batch RL example notebook (#926)
Reuse common code/config (#750)
Sagemaker public notebook consistant wit
Fix HVAC EnergyPlus RL Hosting (#890)
Reuse common code/config (#750)
Adding a managed spot training example (
Reuse common code/config (#750)

Reuse common code/config (#750)

Reuse common code/config (#750)

Reuse common code/config (#750)

Reuse common code/config (#750)
Support restoring checkpoint in ray; Add p
Reuse common code/config (#750)

Add SageMaker RL Tic-Tac-Toe Example (

fixes #775 (#777)



https://github.com/awslabs/amazon-sagemaker-examples/tree/master/reinforcement_learning
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deepracer_rl.ipynb: SageMaker2 RoboMakerZ =4 DeepRacer RL
rl_roboschool_stable_baselines.ipynb. Stable baseline2 £ Roboschool A|=2{ 0| &&H
bandits_movielens._testbed.ipynb. Contextual Bandits 7|2t movielens @2} F=H
rl_objecttracker_coach_robomaker.ipynb. &=+t Object Tracker RL & &
rl_predictive_autoscaling_coach_customEnv.ipynb. SageMaker RLE &2%t QEA A L =
rl_roboschool_ray.jpynb. =¢&| £X2| Roboschool A|=g{ 0|4
rl_roboschool_ray_distributed.ipynb. tts = E= 7t &4t RLE Roboschool A|=2{ 0|4
rl_roboschool_ray_automatic_model_tuning.ipynb: RL 7|8t Xt& S}O|m It H &4


http://bit.ly/sagemaker-rl-kr
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