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Deep Machine

learning learning

« Al: Capability of a machine to perform tasks that normally require human intelligence
« ML: Ability to learn without being explicitly programmed
* DL: Techniques for learning in neural networks



mu[é?

Organize Tools

Oy W (o p [y R

Reply Reply Forward @ﬂAttachment
All

New New Delete
Email Iltems

. e | & From
~ Favorites S B

Inbox

™~ priyapo@amazon.com
Inbox
::/ Drafts

E Sent

-

[11] Trash 4

Junk 1
[~ subscribed Public Fol...

This Year

® IntakeQ

~ Smart Folders

[~ Flagged Mail
(] High Priority Mail
IEI Overdue Mail

M D & M D

R 6o &

Move

Junk Email « priyapo@amazon.com

Junk
Not Junk
Block Sender

tegorize Follow Filter
Up Email

sent you an Intake Form

Everyday use of machine learning

-

K
E} Address Book Send &
Receive

Date Received

Thu 5/31/18, 11:03 AM

Q, search

v (Categories




Everyday use of machine learning
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-veryday use of machine learning

Look inside ¥ Deep Learning (Adaptive Computation and Machine Learning) Hardcover -
R November 18, 2016

S
AR

, 1 A by lan Goodfellow ¥ (Author), Yoshua Bengio ~ (Author), Aaron Courville ¥ (Author), Francis Bach (Editor)
DEEP LE &b WYY ¥ 151 customer reviews
fan Goodfellow, Yoshua Bengio, \S .

and Aaron Courville

> See all 3 formats and editions

Kindle Hardcover
$52.62 $49.90

Read with Our Free App 49 Used from $33.92
27 New from $39.00

prim\vstudent ollege student? Get FREL

—~———

An introduction to a broad range of topics in deep learning, covering mathematical and
conceptual background, deep learning techniques used in industry, and research perspectives.

“Written by three experts in the field,
—Elon Musk, cochair of OpenAl; cc  Customers who bought this item also bought Page 1 of 20
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Supervised vs. unsupervised learning

Headlines More Headlines

té A MaChiHe Learning SUCCCSS Story -, Thai cave rescue: All 12 boys and soccer coach freed

Pioneering work on Postal Automation at UB & CNN - one hour ago
« A day-by-day look at the Thailand cave ordeal
Handwriting recognition for postal automation ABC News + 3 hours ago

Saving hundreds of millions of dollars in labor costs for the US Postal Service « Thailand Cave rescue: 12 boys and their coach are out - BBC News
News paper * one hour ago

Technology licensed to Australia Post and UK’s Royal Mail

« The rescue of the Thai cave boys is a triumph of bravery, expertise and love

The Guardian * 2 hours ago + Opinion

lowest cost path =5.0+6 19=198 - Thai cave rescue: how the 12 boys finally escaped the cave
confidence of match =
Vox.com + one hour ago

IE View full coverage

Dem senators: Kavanaugh must recuse himself from Mueller-related
cases | TheHill

Automated Handwritten Address Interpretation
The Hill + one hour ago

G. Kim and V. Govindaraju, “A lexicon driven approach to handwritten word recognition for real-time applications”, ' .
IEEE Transactions on Pattern Analysis and Machine Intelligence, Vol. 19, No. 4, pp. 366-379, 1997 + Meet Trump's Supreme Court nominee Brett Kavanaugh
CNN - today

View more

» Dataset with right answers * Right answers unknown
» Classification — discrete class label  « Clustering
* Regression — continuous quantity * Network analysis



End-to-end machine learning process

Access data

Vs i

Clean and
prepare
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Monitor,
augment
data
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Deploy

Amazon SageMaker
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training
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evaluation




The AWS ML stack

Broadest and deepest set of capabilities

ML frameworks + infrastructure

Frameworks Interfaces Infrastructure
™ GLUON ] =
% TensorFlow m | &, Lﬂ il il
PYTORCH K Keras Amodon  Awesor  FPEAs
and P3DN and C5




The AWS ML stack

Broadest and deepest set of capabilities

ML services

E%} Amazon SageMaker

Ground Truth

Notebooks | Algorithms + AWS Marketplace

Reinforcemen t learning




The AWS ML stack

Broadest and deepest set of capabilities

Al services

Comprehend
Medical

Vision Speech Language Chatbots Forecasting Recommendations
3 = e - = V7
— == - A D — _/JJ \
) ) '@" o) | T =@ ol \
Amazon Amazon Amazon Amazon Amazon Amazon Amazon Amazon Lex Amazon Amazon
Rekognition Rekognition Textract Polly Transcribe Translate Comprehend Forecast Personalize
Image Video and Amazon







Explosive growth trends

1.2 Trillion

photos will be taken in 2017

Compound Annual Growth Rate




Amazon Rekognition

Deep-learning-based image recognition service
Search, verify, and organize millions of images

Object and scene Facial Face Facial
Detection analysis comparison recognition



Amazon

Rekognition: Use case

Retail: Demographic and sentiment analysis

__Happy

- Female

Smiling I No Facial Hair
‘o a
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Amazon Rekognition: Use case

Targeted marketing: Demographic and sentiment analysis

Sees

Person A

Look Your Best All Day

Sees

Person B

Time for a New Look?




Amazon Rekognition: Face recognition




Amazon Rekognition: Face recognition

Family photo sharing apps can use face recognition to group all faces
of the same person in a family

Entertainment and news organizations can index decades of archived
images to find celebrities

- Secure campuses/workplaces can use face search to ensure all
personnel in their facilities are authorized to be there

Public safety teams can leverage face collections to automate tracking
of persons of interest



Amazon Rekognition: Video

Real-time analysis of streaming video
Person identification and pathing

Face recognition

Facial analysis

Objects, scenes, and activities detection
Inappropriate-video detection
Celebrity recognition



Amazon Rekognition

 Fully managed deep-learning-based system
SDK/NuGet package for .NET
Pay as you go
Integrated with AWS and Al services: Amazon S3, Amazon Lex, and
Amazon Polly
 Scalable and low cost

- Available in our Ireland, N. Virginia, Oregon, Ohio, Tokyo, Sydney,
Mumbai, Frankfurt, London, Singapore, N. California, Seoul and
GovCloud West Regions
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Amazon Lex: Advent of conversational interactions

1st gen: 2nd gen: 3rd gen:
Punch cards and memory registers Pointers and sliders Conversational interfaces



Developer challenges

Speech
recognition
Messaging
Disparate platforms
systems
Testing

Conversational interfaces need to combine a large number of
sophisticated algorithms and technologies



Conversational access

Natural

ﬂ Efficient



Amazon Lex: Complete solution

" T

v D=

e Dialog Management Deployment 4.

™
Speech to Intent Scale

Endto End |

Text to Speech

“ ﬁ Analytics Security

Business Logic



Amazon Lex: Features

Text and speech language understanding: Powered by the
same technology as Alexa

ad !.‘ Build once and deploy to multiple platforms

Designed for builders: Efficient and intuitive tools
to build conversations; scales automatically

Enterprise ready: Connect to enterprise systems via SaaS connectors

Versioning and alias support

© - Continuous learning: Monitor and improve your bot
{3



Amazon Lex: Use cases
« Account inquiries

@& Contact-center bots + Bill payment

« Service update
Etc.

. * News updates
Informational bots . Weather information
« (Game scores
 Etc.

Application bots - Book tickets
« Order food
Manage bank accounts
Etc.

. . . e Check sales numbers
Enterprise productivity bots L e P
Inventory status
Etc.

Internet of Things (loT) bots * Wearables
« Appliances

e Auto
 Etc.




Amazon Lex: "Book a hotel”

Coook X2 X hotel

il efe—

“Book a hotel in Automatic speech Natural language Intent/slot
NYC” recognition understanding model
Hotel booking Utterances
City New York City
Check in April 19th
: “Can | go ahead
Check out April 21st with the booking?

Confirmation: “Your hotel

“Your hotel is booked for Amazon Polly is booked for April 19th”
April 19th”



Amazon Lex

Fully managed deep-learning-based system
- SDK/NuGet package for .NET
Pay as you go
 Scalable and low cost
- Available in our Ireland, N. Virginia, and Oregon Regions



© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved.




Demo

https://aws.amazon.com/getting-started/projects/bots-just-got-
better-net-toolkit-lex-lambda-cognito/module-one/

https://www.youtube.com/watch?v=wpafET1hLvB8&t=0s&list=PLhr1KZ
pdzukcZEpM1wap9dkr3zgTRdRrD&index=12






Training NL

Data
collection and

prep

P s hard and expensive

TN

Data annotation

NLP model

Training the
model

| earn machine
learning

Specialize in NLP
concepts

Continuously train
and retrain models

Finally, use the data



Amazon Comprehend
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Entities

Key phrases

Language
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Amazon Comprehend: Most common patterns

Content personalization: Customers are using Amazon Comprehend NLP output to
understand related documents based on entities, phrases, or even topic similarities
for trends analysis to drive content personalization and recommendations

Semantic search: Customers using Amazon Comprehend to index entities for
boosting and ranking search results

Intelligent data warehouse: Customers are using Amazon Comprehend to query
unstructured data in relational databases, process data within the data lake
(Amazon S3), then insert the data back into the data warehouse

Social analytics: Customers are using Amazon Comprehend to ingest, process and
analyze trends from entities and sentiment from social media posts across Twitter
and Facebook

Information management: Customers are using Amazon Comprehend for indexing
and finding related content for enterprise information management and various
internal business processes, including compliance and IT.



Analyze social media postings and comments to

organize and classity customer feedback and look
for common patterns

N

< ; a
, — 7 — — — &
Amazon Amazon Amazon
_ Kinesis Comprehend Amazon Athena
Twitter S3

Stream API

Visualize results in Amazon QuickSight



Amazon Comprehend

Fully managed deep-learning-based system
- SDK/NuGet package for .NET

Pay as you go
 Scalable and low cost

 Arabic, Chinese, English, French, German, Italian, Portuguese, and
Spanish

- Available in Ohio, N. Virginia, Oregon, Singapore, Sydney, Canada,
Frankfurt, Ireland, London, Montreal, and GovCloud



© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved.




Demo

https://aws.amazon.com/blogs/machine-learning/build-a-social-
media-dashboard-using-machine-learning-and-bi-services/






of consumers buy only on sites in their own language

ey 3

Source: CSA Research



Making it a viable solution only for an organization’s
Most precious, core assets

9
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Machine translation at Amazon.com

Language Settings

Select the language you prefer for browsing, shopping, and communications. 1 O O I I i l l i I W rd S

® ) English - EN

Product listings, Website strings Interpersonal Product
descriptions, and functional communication: documentation
search queries content customer, vendor, and support

and seller support content



Machine translation

User-authored content
(reviews, forums, etc.)
Interpersonal
communications (e.qg.,
gaming chat, customer
service)

Insight extraction (e.g.,
sentiment, document
classification)

Content discovery

Subtitles/live captioning

Use tor high-volume and time-sensitive content

Post-edited
machine
translation

Ul

Marketing materials
Regulatory filings
Product documentation



Features

AW SO

Supports translating  Translate plain text Real-time (sentence  Native language
between 54 < 500 ms on detection
languages average) or batch



Why customers prefer Amazon Translate

Lower cost — Maintain quality

"Overall turnaround time was cut by 67%, while maintaining the same

high quality standards. Our total costs were reduced respectively.”
—Ofer Shoshan, CEO at One Hour Translation

It delivers the best ROI
At $15/1M characters + state-of-the-art quality

Built to integrate with other AWS services

To support solutions (e.g., text analytics, multilingual transcription, processing)

Higher pace of innovation and customer obsession

We move faster, we build for businesses



Amazon Translate

Fully managed deep-learning-based system
SDK/NuGet package for .NET

Pay as you go

Scalable and low cost

Amazon Translate supports translation between the following 54 languages: Afrikaans,
Albanian, Amharic, Arabic, Azerbaijani, Bengali, Bosnian, Bulgarian, Chinese Simplified,
Chinese Traditional, Croatian, Czech, Danish, Dari, Dutch, English, Estonian, Farsi
(Persian), Finnish, French, Canadian French, Georgian, German, Greek, Hausa, Hebrew,
Hindi, Hungarian, Indonesian, Italian, Japanese, Korean, Latvian, Malay, Norwegian,
Pashto, Polish, Portuguese, Romanian, Russian, Serbian, Slovak, Slovenian, Somali,
Spanish, Swahili, Swedish, Tagalog, Tamil, Thai, Turkish, Ukrainian, Urdu, and
Vietnamese. Between these languages, the service supports 2804 translation
combinations.

Available in our Ohio, N. Virginia, Oregon, N California, London, Paris, Stockholm, Hong
Kong, Sydney, Mumbai, Seoul, Singapore, Tokyo, Canada, Frankfurt, Ireland, and
GovCloud Regions






What is Amazon Polly?

- A service that converts text into lifelike speech
- Offers 59 lifelike voices across 29 languages

- Low-latency responses enable developers to build real-time systems
- Developers can store, replay, and distribute generated speech



Amazon Polly: Quality

Natural-sounding speech
A subjective measure of how close TTS output is to human speech L )))

Accurate text processing

Ability of the system to interpret common text formats such as abbreviations, numerical
sequences, homographs, etc.

Today in Las Vegas, Nevada, it's 90°F. L ’))
“We Live for the Music,” live from the Madison Square Garden. i )))

Highly intelligibile
A measure of how comprehensible speech is p ,))
Peter Piper picked a peck of pickled peppers.



Amazon

Polly: Language portfolio

EMEA:

DE )
Dutch
British English

Americas:

« Brazilian Portuguese
« Canadian French
French «  English (US)

German «  Spanish (US)
Icelandic «  Spanish (Mexico)
Italian

Norwegian

Polish
'«;:§!". <
Portuguese A
, -
| ~ %

Romanian
Russian
Spanish
Swedish
Turkish
Welsh

Welsh English

APAC:

Australian English
Indian English
Japanese

Korean

Mandarin Chinese
Hindi
Arabic




D
Amazon Polly
T

With Amazon Polly our users
benefit from the most lifelike
Text-to-Speech voices
available on the market.

—Severin Hacker
CTO, Duolingo

n

Duolingo is a free language-learning service where
users help translate the web and rate translations

Luolingo voices its language learning service using

Spoken language crucial for
language learning

Accurate pronunciation matters
Faster iteration thanks to TTS

As good as natural human speech


https://aws.amazon.com/blogs/machine-learning/powering-language-learning-on-duolingo-with-amazon-polly/

Amazon Polly

 Fully managed deep-learning-based system
SDK/NuGet package for .NET
Pay as you go
Scalable and low cost

- Languages: Arabic, Australian English, Brazilian Portuguese, Canadian
French, Danish, Dutch, French, German, Hindi, Icelandic, Indian English,
Italian, Japanese, Korean, Mandarin Chinese, Norwegian, Polish,
Portuguese (Iberic), Romanian, Russian, Spanish (Castilian), Spanish
(Mexican), Swedish, Turkish, UK English, US English, US Spanish, Welsh,
Welsh English

 Available in nearly every Region
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Thank you!
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