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Session focus

1. What intelligent services can be run on edge locations?

2. Why do we need to run in edge ?

3. Why is it difficult ?

4. Amazon SageMaker Neo and Amazon SageMaker Edge Manager
5. Amazon Lookout for Metrics

6. Demo and other options
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IS the edge?

Edge use Why is it important

for customers?
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'\I-\Ihat would you do with ML at the edge?
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Predictive Health and Connected buildings

maintenance wellness services and city systems
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Personalized Industrial loT Video

computing and robotics security

aws

h— © 2022, Amazon We b Services, Inc. or its affiliates. All rights reserved.



models at the edge
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Improves performance by up to

Amazon SageMaker

Edge Manager Easy with device applications
model management

fOI‘ Edge dEViCES Continuous model

Run models on each device




'Amazon SageMaker Edge Manager

Prepare models for
deployment at the edge
(Amazon SageMaker Neo)

e

Optimize

N ®

Detect model decay and

improve model quality Monitor Run on each device in a fleet
(Amazon SageMaker and (Amazon SageMaker Edge
other AWS services) Manager agent)
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Run one or more models
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mazon Sagemaker Neo: Optimize the models

SAGEMAKER ALGORITHMS

e

Optimize

Ambarella
ONNX
Arm
Android
mant Intel
1F TensorFlow i0S NVIDIA
1F TensorFlow Lite Linux NXP

¢ PyTorch SageMaker Neo Qualcomm

Windows
Dal‘kl‘lct Texas Instruments

XGBoost Xilinx
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Camera Camera
stream stream
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azon SageMaker Edge Manager agent: Run the [/ &

Run

One agent serves multiple models

The agent consumes <2 MB of memory,
freeing up resources for multiple models

Applications can run multiple models,
increasing efficiency
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Amazon SageMaker : Lifecycle management ER

Monitor

SageMaker foundations
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Capture Collect Label Build Train
Sample model Aggregate data in
input, output, Amazon S3 for
and metrics analysis and viz l
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Run Monitor Deploy Package Optimize
Run multiple Monitor all models Deploy model Package and sign Optimize model for
models on each on all devices package to fleet model for devices edge inference

device in fleet in fleet

Amazon SageMaker Edge Manager
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owdowedoit?
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owdowedoit?
AWS Cloud

e Build on Amazon
SageMaker

* Bring your own model

* Buy pre-built 3P
model/app
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Howdowedoit?

(1 2

* Build on Amazon * Compile model using neo
SageMaker * Package the agent with

* Bring your own model optimized model

* Buy pre-built 3P * Provision devices using lot
model/app

* Deploy package

Amazon SageMaker Edge Manager console
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Howdowedoit?

Customer site

« Build on Amazon « Compile model using neo * Connect appliance to LAN
SageMaker « Package the agent with » Connect to cameras/sensors and
« Bring your own model optimized model ingest video feeds/sensor data
« Buy pre-built 3P « Provision devices using lot * Run Amazon SageMaker agent and
model/app your app
* Deploy package
POy P g * Publish inference results (local/AWS)
Amazon SageMaker Edge manager console Edge device
> g U
y N
I
Network
o E|| switch
D DER D@ IP cameras
aws
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Howdowedoit?

Customer site

« Build on Amazon « Compile model using neo * Connect appliance to LAN —
SEEVELGH « Package the agent with » Connect to cameras/sensors and
« Bring your own model optimized model ingest video feeds/sensor data
* Buy pre-built 3P « Provision devices using AWS loT * R(‘;'n A;;‘SZO” SageMaker agent and Route ?rediction
model/app your results/sample data back to
* Deploy package
pioy packag » Publish inference results (local/AWS) | Amazon 53
Amazon SageMaker Edge Manager console Edge device //
> . U
‘3\\\ \
i o 00 — 194"
= Network |EE </>]
switch —
| Integrate device results with on-
‘ ‘ ‘ premises line of business
applications for analytics and/or
D D DS 1P cameras automation
aws
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Demo
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' Parking management and real-time monitoring

SAMPLE COMPUTER VISION EDGE USE CASE

« License plate recognition

« Vehicle detection and classification
« Safety and security

« Yard management/logistics
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Solution at the edge

At the edge location

Edge device °\.

__* :
@""" Edgemanager
agent

model pkg

S
—

Processed results to
4 business application

Application at
the Gate

Inference results | !
%-7- andsample --~-® Sagemaker |
data streamed 'Edge manager

« -+ - Model Updates- -~ - (x\

AWS loT

At the cloud

Retraining pipeline

Feedback Sagemaker Training &
data Groundtruth Optimization
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Managed option : AWS Panorama appliance

¢ @ P =3 @& o= o

== — o
Setupin Connects to Runs custom IP62-rated NVIDIA Xavier Multiple Multiple
minutes existing models or ruggedized AGX GPU camera streams models
IP cameras production- device in parallel per stream
ready CV apps
at the edge
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Edge solutions are hard

Standalone solutions

DIY / Unmanaged

AWS Panorama

Customer premise AWS Cloud On-premise AWS On-premise
Cloud
% AWS loT & & & & & &
5 e @ | venon: eengrass (| L L) & (| L L
Edge computer AWS Panorama
AWS — Appliance and SDK
l% Systems Media pipeline
|~ =5 @f} Vendor 2 Manager Je Imessaine @ AWS Panorama
& | ) ML runtime ; application
Amazon Process management
Mak
:ilgggz aker Softw.are upda.tes AWS @ ML model
Manager Eluleis o Panorama
Software dependencies
® EI=E @ Vendor 3 AWS Identity > Permissions ©  Business
and Access _| 5 o-1+o° logic
l% Management IP camera discovery o
(IAM) Security and encryption
v Easy to deploy v Open and flexible v Open and flexible

X Closed and proprietary v Easier to build and scale

X Devices need to be managed
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The problem

Unplanned downtime is expensive and disruptive
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Remaining Useful Life

- Entering Distress
Normal
Operations
Failure
>
Time
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Remaining Useful Life

- Entering Distress > Anomaly

Normal
Operations

Failure

Time
aws
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Amazon Lookout for Metrics

« Uses machine learning (ML) to automatically detect and
Q diagnose anomalies

Amazon Lookout for Metrics
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Amazon Lookout for Metrics

« Uses machine learning (ML) to automatically detect and
Q diagnose anomalies

« Detect anomalies with greater speed and accuracy

Amazon Lookout for Metrics
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Amazon Lookout for Metrics

« Uses machine learning (ML) to automatically detect and
Q diagnose anomalies

« Detects anomalies with greater speed and accuracy

Amazon Lookout for Metrics

* Provides feedback on detected anomalies to tune the
results

aws
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Amazon Lookout for Metrics

« Uses machine learning (ML) to automatically detect and
Q diagnose anomalies

« Detect anomalies with greater speed and accuracy

Amazon Lookout for Metrics

* Provide feedback on detected anomalies to tune the
IS

« Configure event and notification services
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Service integration

Amazon e

CloudWatch

Amazon

Simple —

Storage
(Amazon S3)

Salesforce

Marketo —

...and 15
more

Amazon
Lookout for
Metrics

Amazon Simple
Notification Service
(Amazon SNS)

[ . AWS Lambda

B % DataDog

DATADOG

...and more
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Architecture
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Architecture

Amazon
Kinesis Data
Stream

EAS Edge devices
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Architecture

Amazon Amazon Simple
Kinesis Data Storage Service
Stream (Amazon S3)

EAS Edge devices
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Architecture

Amazon Amazon Simple Amazon
Kinesis Data Storage Service Lookout for
Stream (Amazon S3) Metrics

EAS Edge devices
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Demo
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Other services

Spot product defects
using computer vision to
automate quality
inspection
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Amazon
Lookout For Vision
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Other services

Amazon
Lookout for Equipment
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uses the data from your
sensors to detect abnormal
equipment behaviour
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Spot product defects
using computer vision to
automate quality
inspection
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Other services

Amazon
Lookout for Equipment

G— i —o0
@/ | b JE : Spot product defects Amazon
using computer vision to Monitron
automate quality
inspection
uses the data from your DeteFt abnon.n.al
sensors to detect abnormal IR RILBLRIDOLC machine condition

SERNNENEESEEEEENE proactively and reduce

unplanned downtime

equipment behaviour

Amazon
Lookout For Vision
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' Takeaways

« Business will have lot of opportunities running intelligent services at edge
« Running ML @ Edge for thousands of devices is challenging

« Amazon SageMaker Edge manager will make this easier

« Other service which help in the journey

= Amazon SageMaker Neo
= Amazon SageMaker Model Monitor
= Amazon SageMaker Ground Truth and Training

= AWS loT Greengrass
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Visit the Al & Machine Learning resource hub for
more resources

Dive deeper into these resources, get inspired and learn how you can use -
Al and machine learning to accelerate your business outcomes.
WS|

* The machine learning journey e-book

« 7 leading machine learning use cases e-book

» A strategic playbook for data, analytics, and machine learning e-book E.:l_ﬁ o ok
Accelerate machine learning innovation with the right cloud services &
infrastructure e-book https://bit.ly/3mwi59V

« Choosing the right compute infrastructure for machine learning e-book

« Improving service and reducing costs in contact centers e-book

« Why ML is essential in your fight against online fraud e-book

* ... and more!

Visit resource hub

aws
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https://resources.awscloud.com/ai-and-machine-learning?sc_channel=el&sc_campaign=apac_field_t1_en-aws-innovate-aiml_20220224_7014z000000rmgz&sc_publisher=other&sc_country=mult&sc_geo=apj&sc_category=multi&sc_outcome=field&trkcampaign=innovate-ml&trk=el_spkrqr_innovateaiml_22q1
https://bit.ly/3mwi59V
https://bit.ly/3mwi59V

AWS Machine Learning (ML) Training and Certification

o |_% =< | =05 XX 2\
AWS is how you build Flexibility to learn Validate your
machine learning skills your way expertise
Courses built on the Learn online with on-demand Demonstrate expertise in
curriculum leveraged by digital courses or live with virtual building, training, tuning,
Amazon's own teams. instructor-led training, plus and deploying machine
Learn from the experts hands-on labs and opportunities learning models with an
at AWS. for practical application. industry-recognized
credential.
aws.training/machinelearning explore.skillbuilder.aws/learn aws.amazon.com/certification
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http://aws.training/machinelearning
https://explore.skillbuilder.aws/learn
https://aws.amazon.com/certification

Thank you for attending AWS Innovate - Al/ML Edition

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-apj-marketing@amazon.com

. twitter.com/AWSCloud

§f facebook.com/AmazonWebServices
# youtube.com/user/AmazonWebServices
& slideshare.net/AmazonWebServices

@ twitch.tv/aws
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Thank you!

Arun Balaji and Jeeri Deka
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