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Azure loT Central
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% loT Overview

Azure loT solution accelerators

Ready to use

Solution accelerators work out
of the box for demo or
production environments

Developers Partners

Open

Use our code as the
foundation for an open source
solution that you design

Deploy a Microsoft solution accelerator

Microsoft’s solution accelerators are open source loT solutions built in alignment with the Azure loT Reference Architecture.

All solutions deploy into your Azure subscription in a matter of minutes and come with documentation to aid in customizing and extended to meet your needs.

Find which solution is right for you.

Remote Monitoring
By Microsoft

Connect and monitor your devices
to analyze untapped data and
improve business outcomes by
automating processes

Connected Factory
By Microsoft

Accelerate your journey to
Industrie 4.0 - connect, monitor
and control industrial devices for
insights using OPC UA to drive
operational productivity and
profitability.

Reliable

Leverage proven architecture
and a fully tested code base to
maximize uptime

Predictive Maintenance

By Microsoft

Anticipate maintenance needs and
avoid unscheduled downtime by
connecting and monitoring your
devices for predictive
maintenance.

Customizable

Tailor a solution to your
unique business needs and
extend when you need to

Device Simulation

By Microsoft

Streamline your loT solution
development by using simulated
10T devices to both build and test
your solution throughout the
software development lifecycle.

Feedback
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Azure loT Edge
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Azure Data Box Edge and Data Box Gateway
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Amazon, Greengrass
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Google, Edge loT Core (ALPHA) (‘18. 7)
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Edge loT Core Edge ML Edge TPU

Securely connect edge devices to the cloud, Run ML inferences of pre-trained TensorFlow Google's purpose-built Al chip designed to run

enable software and firmware updates, and Lite models locally, significantly increasing the TensorFlow Lite ML models at the edge. Edge

manage the exchange of data with Cloud loT processing power and versatility of edge TPU offers high performance per watt with a

Core. devices. This enables the next wave of machine small footprint, enabling a broad set of use
learning applications and use cases. cases. This hardware accelerator complements

Cloud TPU, which is used for training models in
the cloud.



Cloud Edge loT (ALPHA) (‘18. 7)

Tasks

Software, services

ML frameworks

Hardware accelerators

Edge
(Devices/nodes, Gateways, Servers)

ML inference

Cloud loT Edge, Android Things

TensorFlow Lite, NN API

Edge TPU, GPU, CPU

*https://cloud.google.com/edge-tpu/

Google Cloud

ML training and inference

Cloud ML Engine, Kubernetes Engin

Compute Engine, Cloud loT Core

TensorFlow, scikit-learn,

XGBoost, Keras

Cloud TPU, GPU, and CPU

Edge TPU
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Edge Device Google Cloud Platform
Cloud Cloud Cloud
Sensors loT Edge Dataflow Pub/Sub
o-
: Real-time analytics & ML for streaming and for ingest connection
iﬁ , batch analytics and management
& : Edge ML "? Update config
‘ & deploy ML
. Control
e model .. Cloud O -
B | 3 Edge loT Core € loT Core BigQuery
D—) Data
a for device connection for data warehouse
and management and fast querying
k androidthings
: or Linux OS
o-- Cloud
ML Engine
9 Other Cloud
Services
CPU. GPU Edge TPU for train, deploy, and
' ' run ML model

Predict & act at the Edge Build & train ML models in the cloud



( Standards-Based Interface (API) j

Cloud Services

Business Process as a Service (BPaaS)
Data as a Service (DaaS)
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Cloud based Edge Computing /il 2 & &

- Amazon, Greengrass Al -



AWS based Edge Computing 7H&

1. Machine learning 2. Training a model in 3. Deploying a model to 4. Extending a project
Amazon SageMaker AWS Deeplens
------ et r

aws
o

aws

p
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Amazon SageMaker
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AW S Deeplens Architecture

\

_@ AWS Cloud }
=

AWS Greengrass loT Gateway

Console Project
Management

- B

Amazon SageMaker

, Inference :
? Video out
> Dataout
AWS Lambda
e X Securit €
(lntel) i
inside’ €——— Managedevice €
cIDNN and
Driver }

Intel: Model Optimizer

R

Kinesis Video
Streams

Amazon
Rekognition Video

Deploy Projects
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AWS DeeplLens Create project / Deploy project Device

N

Deploy

Model Lambda function

aws



Edge Computing based Projects

Artistic style Face detection / Hot dog / not hot
dog

Object detection Activity detection

Cat vs Dog

transfer recognition

Add custom functionality
Or
Create your own project

aws

]



Object Recognition T=24lE

 This project shows you how a deep learning model can detect
and recognize objects in a room




Object Recognition

MPlayer

Warning: suitable new res found!

Warning: suitable new res found!
e/ © 3% 0.0% 0 ©

Warning: suitable new res found!

Warning: suitable new res found!
o/ © 3% 0.0% 0 ©

Warning: suitable new res found!

Warning: suitable new res found!
0o/ © 3% 0.0% 0 ©

Warning: suitable new res found!

Warning: suitable new res found!
e/ © 3% 0.0% 0 ©

Warning: suitable new res found!

Warning: suitable new res found!
e/ © 9 3% 0.0% 0 ©

Warning: suitable new res found!

Warning: suitable new res found!
e/ o 3% 0.0% 0 ©

Warning: suitable new res found!

Warning: suitable new res found!
e/ © 3% 0.0% 0 ©

Warning: suitable new res found!

Warning: suitable new res found!
0/ 3% 0.0% 0 0

« The model is able to recognize the following objects:

- ai_rp_lane, bicycle, bird, boat, bottl_e, bus, car, cat, chair, cow,
dining table, dog, horse, motorbike, person, potted plant, sheep,
sofa, train, and TV monitor.



Action Recognition Z24 E

« This project recognizes more than 30 kinds of activities




Action Recognition

MPlayer

shavigigbeard

typing

» AWS Deeplens use the model to recognize 37 ditferent
activities
- Applying makeup, applying lipstick, participating in archery,
playing basketball, bench pressing, biking, playing billiards,
blowing drying your hair, typing, shavingbeard ...



*Project model: deeplens-artistic-style-transfer
*Project function: deeplens-artistic-style-transfer

Object Recognition :

*Project model: deeplens-object-dectection
*Project function: deeplens-object-dectection

Face Detection and Recognition :

*Project model: deeplens-face-detection
*Project function: deeplens-face-detection

Cat and Dog Recognition :

*Project model: deeplens-cat-and-dog-recognition
*Project function: deeplens-cat-and-dog-recognition
Action Recognition :

*Project model: deeplens-action-recognition
*Project function: deeplens-action-recognition

Head Pose Detection :

*Project model: deeplens-head-pose-detection
*Project function: deeplens-head-pose-detection




A deep learning project that uses AWS
Deeplens to translate the American Sign
Language alphabet to speech

f‘:@ﬁ@f’@@?@ﬁ
deeddy @*@f%
YL Y LHIUY

https://youtu.be/NFrRAXNK971



https://youtu.be/NFrRAXNk97I

DeepRacer

« AWS DeepRacer
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Edge(+Fog)-Cloud Computing Applications



Applications areas

- Edge is considered to be an appropriate platform for a
number of critical Internet of Things (IoT) services and
applications

- Smart Cities
- Connected Vehicle
- Smart Grid



Use Cases: Smart Cities

Municipal Command
and Control Center

Facto
Cloud and optimiza?fon Logistics
Services Optimization
At Traffic Flow
3.’ Grid Optimization
::-'
W 3
Responsive 3 > el Lo
i g A i i Home " |
. Optimization $
» 2 Energy “
Management > -

i
9%
Comms N y <

Network
Optimization

INTELLIGENT
CITY

i Traffic
N e 2 Cameras

INTELLIGENT i TNTELIGENT
HOSPITAL HIGHWAY

Connected

Ambulances

Automated

Intelligent Car System

Medical Devices
Intelligent Digital
Signage



Use Cases: Smart Cars and Traffic Contro

EMS Cloud SP Cloud Pvmtrc_pa‘htan Trahfﬁc Manufacturer Cloud
ervices Cloud

S
4

Auto Dealer Fog Nodes

Smart Traffic Light

Regional EMS Fog Devices
)

@ @ @ @
Vehicle &
Pedestrian

aware sensors

Roadside
traffic cameras

vy vy vy v . .
D b 1) 1) K 2 K3 Roadside Traffic

K@ \@ @ @/ Fog Devices (
Vehicle & - > «
Pedestrian

aware sensors N

’ V2V Communication % Sensors-to-Fog-to-Sensors

” via Gateway

. 7~<\_VM or Dedicated
In-vehicle sensors TP

® ® @®

N

On-board devices
connect via AP in
vehicle for internet,
phone, infotainment

Lo

In-vehicle sensors
vy v v
® @ @ @
Vehicle &
Pedestrian
aware sensors

Roadside Sensors: Speed, volume,
weather: ice, snow, water, & etc.

Fog Node Glyph




Edge based Digital loT Fabric in Barcelona

Connectivity limitations &
bounded delay

Autonomous operation Data distribution policies and/or . . . . -
. Physical constraints Anomaly detection Box/service consolidation
at the edge operational reasons

Criticality Policy/Regulation Local processing Practical aspects




Edge/Fog Brings Transformation Everywhere (1/3)

- Edge/Fog computing network
- For real-time adaptive
- For traffic control, car Apps
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Edge/Fog Brings Transformation Everywhere (2/3)

- Edge/Fog computing network
- For positive train, control, Real-time
- For monitoring, Internet Access




Edge/Fog Brings Transformation Everywhere (3/3)

- Edge/Fog computing network

- For local control and data analytics with Intermittent Internet
connectivity




Conclusion

 The current paradigm of bigger and more consolidated,
more hyperscale cloud computing data centers will fall short
of future industry needs

- It is required an extension of cloud computing to edge
computing

 To Implement smart city > Edge-(Fog)-Cloud Computing
Networking Technology
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