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“By 2025, global spendingon
artificial intelligence will reach

$204 billion™

IDC, “Worldwide Spending on Artificial Intelligence”
https://bit.ly/3y7hDoP
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“By the end of 2024, 75%
of enterprises will shift from
piloting to operationalizing Al"

Gartner, “Gartner Identifies Top 10 Data and Analytics Technology Trends"”
https://gtnr.it/3Bln3uU
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Our mission at AWS

Put machine learning in the
hands of every developer
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The AWS Al/ML stack

BROADEST AND MOST COMPLETE SET OF MACHINE LEARNING CAPABILITIES

SPECIALIZED

Business processes Search Code + DevOps Industrial Healthcare

Amazon Personalize Amazon Kendra Amazon CodeGuru Amazon Monitron Amazon HealthLake

Amazon Forecast Amazon DevOps Guru Amazon Lookout for Equipment Amazon Comprehend Medical

Amazon Fraud Detector Amazon Lookout for Vision Amazon Transcribe Medical

Amazon Lookout for Metrics
Al SERVICES

CORE

Text & Documents Chatbots Speech Vision

Amazon Translate Amazon Lex Amazon Polly Amazon Rekognition

Amazon Comprehend Amazon Transcribe AWS Panorama

Amazon Textract Amazon Transcribe Call Analytics

SAGEMAKER SAGEMAKER
CANVAS STUDIO LAB AMAZON SAGEMAKER
ML SERVICES Label No-code ML Learn Prepare  Store Detect  Build with Train Tune Deploy in Explain Manage Manage
data for business ML data features bias notebooks models parameters production predictions & monitor edge devices
[ f17em |
analysts c1/cp >

dmtibina 2SI G, e Amazon EC2 CPUs GPUSs AWS Inferentia AWS Trainium hiakeie FPGA _ Elastic
& INFRASTRUCTURE MXNet, TensorFlow Gaudi inference
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The AWS Al/ML stack

BROADEST AND MOST COMPLETE SET OF MACHINE LEARNING CAPABILITIES

Al SERVICES

CORE
Text & Documents Chatbots Speech Vision
Amazon Translate Amazon Lex Amazon Polly Amazon Rekognition
Amazon Comprehend Amazon Transcribe AWS Panorama
Amazon Textract Amazon Transcribe Call Analytics
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Programmable SDK
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AWS SDK for .NET

Distributed via NuGet

Programmatic access to all AWS
services

Various extension libraries

Cross-platform support for .NET

Open source

https://github.com/aws/dotnet
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https://github.com/aws/dotnet

Consistent SDK coding pattern

// Add the namespaces for the service’s client and request/response types
using servicename;
using servicename.Model,

// Create a client object representing the service in a region
var client = new AmazonservicenameClient();

// Call a service operation, represented by a method on the client, with .NET types used to convey
request/response data. The SDK will serialize/deserialize the wire-level data format for you
OperationnamerResponse response = awalt client.OperationnameAsync(new Operationnamerequest

{
RequestPropertyl = ,
RequestProperty?2 = new List<string> { : }

1)

// process the deserialized data in the response object
foreach (var element in response.OutputDataMember)

// do something
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Consistent SDK coding pattern

// Add the namespaces for the service’s client and request/response types
using servicename;
using servicename.Model,

// Create a client object representing the service in a region
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// Call a service operation, represented by a method on the client, with .NET types used to convey
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Consistent SDK coding pattern

// Add the namespaces for the service’s client and request/response types
using servicename;
using servicename.Model,

// Create a client object representing the service in a region
var client = new servicename O;

// Call a service operation, represented by a method on the client, with .NET types used to convey
request/response data. The SDK will serialize/deserialize the wire-level data format for you
OperationnamerResponse response = await client.OperationnameAsync(new OperationnamerRequest

{

RequestPropertyl = “some data’,
RequestProperty2 = new List<string> { “someother”, “data” }

1)

// process the deserialized data in the response object
foreach (var element in response.OutputDataMember)

{
}

// do something
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Amazon Comprehend

A fully managed and continuously trained service
that discovers insights and relationships in text

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.




DISCOVER INSIGHTS AND RELATIONSHIPS IN TEXT + Custom entities

Pl (personally .

identifiable @fé Sentiment +
information) il Targeted sentiment
Labeling + Detection

Amazon Comprehend Entities

Z[25S) Document :
| wxw classification Topics
—> —
Documents Amazon Comprehend
Email, chat, social, Automatically extract Language
phone calls, and more insights from text

Events
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Building/deploying your own model
vs. Al services
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Building/deploying your own model
vs. Al services

Amazon SageMaker or Al

your own ML model
Prepare, build, train, and deploy high-
quality machine learning models

services

Pre-trained Al services

ML development experience Required Not required
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Building/deploying your own model
vs. Al services

Amazon SageMaker or Al

your own ML model
Prepare, build, train, and deploy high-
quality machine learning models

services

Pre-trained Al services

ML development experience Required Not required

Data preparation

Required Not required
Data collection, prep, transformation 9 9
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Building/deploying your own model
vs. Al services

Amazon SageMaker or Al

your own ML model services
Prepare, build, train, and deploy high-

. . . Pre-trained Al services
quality machine learning models

ML development experience Required Not required

Data preparatlon ] Required Not required
Data collection, prep, transformation

Model selectlon and training Eeied NethEr
Select and appropriate algorithm to train a model

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
N7



Building/deploying your own model
vs. Al services

Amazon SageMaker or Al

your own ML model
Prepare, build, train, and deploy high-
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Data preparation

Required Not required
Data collection, prep, transformation 9 9
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Building/deploying your own model
vs. Al services
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Building/deploying your own model
vs. Al services

Amazon SageMaker or Al

your own ML model
Prepare, build, train, and deploy high-
quality machine learning models

services

Pre-trained Al services

ML development experience Required Not required
Data preparatlon ] Required Not required
Data collection, prep, transformation

Model selectlon and training Required Not required
Select and appropriate algorithm to train a model

Model tuning Required Not required
quel deployment, monitoring, and Required Not required
maintenance

Easy-to-use API for real-time and Must be implemented Ready to use

batch inferences
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Sentiment detection

“The burger was delicious, but it was soggy."

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Sentiment detection

“The burger was delicious, but it was soggy."

Overall sentiment Targeted sentiment

Neutral:  0.00 confidence burger Type: OTHER SentimentScore: "Positive": 0.999996
Positive:  0.00 confidence Mention 1

Negative: 0.00 confidence € ) )

Mixed: 0.99 confidence it Type: OTHER SentimentScore: "Negative": 0.999904

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Sentiment detection

Identified entities
l Identified sentiment toward each entity

“The burger was delicious, but it was soggy."

Overall sentiment Targeted sentiment

Neutral:  0.00 confidence burger Type: OTHER SentimentScore: "Positive": 0.999996
Positive:  0.00 confidence Mention 1

Negative: 0.00 confidence € . _

Mixed: 0.99 confidence it Type: OTHER SentimentScore: "Negative": 0.999904

Grouped multiple mentions of the same entity
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Sentiment detection

Identified entities
l Identified sentiment toward each entity

“The burger was delicious, but it was soggy."

Overall sentiment Targeted sentiment

Neutral:  0.00 confidence burger Type: OTHER SentimentScore: "Positive": 0.999996
Positive:  0.00 confidence Mention 1

Negative: 0.00 confidence . _

Mixed: 0.99 confidence it Type: OTHER SentimentScore: "Negative": 0.999904

Grouped multiple mentions of the same entity

“The tacos were delicious and the staff was friendly."
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Sentiment detection

he b e i Identified entities
“The burger was delicious, but it was soggy." - : :
Identified sentiment toward each entity

Overall sentiment

Targeted sentiment
Neu't.ral: 0.00 conf!dence burger Type: OTHER SentimentScore: "Positive": 0.999996
Positive:  0.00 confidence Mention 1
Negative: 0.00 confidence . _
Mixed: 0.99 confidence it Type: OTHER SentimentScore: "Negative": 0.999904

Grouped multiple mentions of the same entity

“The tacos were delicious and the staff was friendly."

Overall sentiment

Neutral: 0.00 confidence

Positive:  0.99 confidence Mention 1 tacos Type: OTHER
Negative: 0.00 confidence

Mixed: 0.00 confidence

Targeted sentiment

SentimentScore: "Positive": 1.0

Mention 2 staff Type: PERSON SentimentScore: "Positive": 0.999999

aws
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Amazon Translate

Neural machine translation service
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Amazon Translate

NEURAL MACHINE TRANSLATION SERVICE

O
0
| I
Highly accurate, fluent, and Easy to integrate Fully managed service that
contextual into your applications is continuously trained and

scalable

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Deliver a versatile language experience

HOW TO BECOME A FULLY GLOBAL ORGANIZATION

Localization

Enterprise content
Media subtitling

Archives

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserve
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Communication

Customer engagement
In-game chat

Social media posts

g

Text analytics

Voice of customer
EGIEEREIWSS

eDiscovery
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Amazon Textract

Automatically extract printed text, handwriting,
and data from any document

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved




Text extraction

OPTIMAL FOR DENSE TEXT EXTRACTION WITH INDUSTRY-LEADING OCR ACCURACY

DOCUMENT OUTPUT

Blocks:
PAGE, LINE, WORD

islwashed|by|waves, [and| cooled
AN
AY
Word | jne 1

invento
and equipment Ina
ana

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Table extraction

EXTRACT TABLES FROM DOCUMENTS WHILE PRESERVING DATA STRUCTURE AND RELATIONSHIPS

DOCUMENT OUTPUT
Previous employment history
Blocks:
Start End Employer | Position |Reason for
date date name held leaving PAGE, TABLE, CELL
: For each “Block” you get:
Any Head Family —
AT SR 2101 company | Baker | relocated TEXT
CONFIDENCE SCORE
N/A,
8/15/2013| Present SEEHE Baker current BLOCK RELATIONSHIPS
corp. employer (e.g., cells within a table)

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Form extraction

EXTRACT FORM DATA FROM DOCUMENTS AS KEY-VALUE PAIRS TO PRESERVE DOCUMENT STRUCTURE

DOCUMENT OUTPUT
Full Name . 5
= - First: John
First Middle Middle: X
Last: Doe
Date of Birth Gender
01 01 1971 Male @ .
MM DD  YYYY Female O MM: 01
DD: 01
YYYY: 1971
Male: True

Female: False

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Identity documents

SPECIALIZED SUPPORT FOR IDENTITY DOCUMENTS

DOCUMENT

MASSACHUSETTS %, (]

03/18/1978  820BAC729CBAC
©01/20/2020  03/18/1978
D “NONE ~NONE
SOUZA
JORGE

100 MAIN STREET
ANYTOWN, MA, 02127

eves BLU
_ — ssexM  15u6T5-08"
VJDP 98 SD%‘/_‘Q 5 DD 03/12/2019 F‘Fu’Ox/gD\7 03/18/1978

O Pas ort
nited States of America

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
)

OUTPUT

First Name: JORGE

Last Name: SOUZA

Address Line1: 100 MAIN STREET
State: MA

Document Number: 820BAC729CBAC
Expiration Date: 01/20/2020
Date of Birth: 03/18/1978

ID Type: Driver License

Date of Issue: 03/18/1978

Issued By: MASSACHUSETTS
Class: D



Textract Queries

EXTRACT INSIGHTS FROM DOCUMENTS USING PLAIN

aws

N1

DOCUMENT

Earnings Statement

JOHN STILES
101 MAIN STREET
ANYTOWN, USA 12345

Other Benefits and
Inf this period  total to date
051 27.

27.00
840.00

QUESTIONS

Example questions for a pay stub:

1. What is YTD gross pay?

2. What is gross pay this period?

3. What is employee SSN?

4. How many sick hours did the employee earn?

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

LANGUAGE

OUTPUT

1. What is YTD gross pay?
$23,526.80

2. What is gross pay this period?
$452.43

3. What is employee SSN?
987-65-4321

4. How many sick hours did the
employee earn?
16.00



Textract Queries

CONTEXT FROM IMPLIED AND NESTED FIELDS HELPS TO PROVIDE ANSWERS

aws
~—

Borrower 11l. BORROWER INFORMATION Co-Borrower

Borrower’s Name (include Jr. or Sr. if applicable)

Co-Borrower’s Name (include Jr. or Sr. if applicable

Social Security Number Home Phone DOB (mm/dd/yyyy) Yrs. School Social Security Number Home Phone DOB (mm/dd/yyyy)
(incl. area code) ‘ 8 (incl. area code)

Married O Unmarried (include Dependents (not listed by Co-Borrower) v Married O Unmarried (include
[0 Separated

single, divorced, widowed) O Separated single, divorced, widowed)

OUTPUT

1. What is the borrower’s date of birth?
1/1/1900

2. What is the co-borrower’s date of birth?
2/2/1902

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Textract Queries

CAN LOCATE HIGH VALUE INFORMATION FROM TABLES AND FORMS

OUTPUT

1. What is the date for the 1st dose covid-19?
1/18/21

2. Which clinic site was the 1st dose covid-19
administrated?
XYZ

1718721 R

3. What is the lot number for 2nd dose covid-19?
BB5678

aws
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Amazon Rekognition

Image and video analysis

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.




Amazon Rekognition features

OBJECT, SCENE, CUSTOM LABELS CONTENT MODERATION TEXT

AND ACTIVITY
' 'W‘S\' —wop— ‘:“;Y:
Y g
:1‘ \ el AN i
PPE DETECTION FACE DETECTION CELEBRITY
AND ANALYSIS RECOGNITION

VIDEO SEGMENTS LIVE STREAM VIDEO PATHING

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Virtual proctoring overview

PROCTORING EXAMS USING A WEB-BASED APPLICATION AND WEBCAM

\

Reference image

Iai
3
.‘ £ 1

L J

Exam access granted

Video frame

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
N7



Wrap-up and resources
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The AWS Al/ML stack

BROADEST AND MOST COMPLETE SET OF MACHINE LEARNING CAPABILITIES

Al SERVICES

CORE
Text & Documents Chatbots Speech Vision
Amazon Translate Amazon Lex Amazon Polly Amazon Rekognition
Amazon Comprehend Amazon Transcribe AWS Panorama
Amazon Textract Amazon Transcribe Call Analytics

dws
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Real-life example

AWS Machine Learning Blog

Process mortgage documents with intelligent document processing

using Amazon Textract and Amazon Comprehend

Advanced (300), Amazon Comprehend, Amazon Textract, Artificial

Intelligence | Permalink | ® Comments | ™ Share

https://aws.amazon.com/blogs/machine-learning/process-mortgage-documents-with-
intelligent-document-processing-using-amazon-textract-and-amazon-comprehend/

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Real-life example

aws
~—

Data capture

B

Aggregating and
organizing documents
from different business

workflow(s) within
your organization

Classification

@
e

If more than one
document type, then
classify each document
and send to the
appropriate
document pipeline

Extraction

Extract key
business information

Enrichment

Getting insights and
business value from
your data

Review
and validation

Run business rules on
your data and/or include
human in the loop
validation as needed

Consumption

Send information to
downstream apps
or databases

https://aws.amazon.com/blogs/machine-learning/process-mortgage-documents-with-

intelligent-document-processing-using-amazon-textract-and-amazon-comprehend/

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Resources

Source code of all the demos (https://bit.ly/3Dp8kDt)

.NET Developer Dojo (https://bit.ly/3TP6YgP)

e
*gﬁ%‘ﬁﬂ AWS serverless reference architecture — Text To Speech Assistant (https://bit.ly/3TyZUPo)

‘.‘;' ] ¥
g L
Ofelharsass

AWS serverless reference architecture — Image Recognition (https://bit.ly/3N0dXem)

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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https://bit.ly/3TP6YqP
https://bit.ly/3TyZUPo
https://bit.ly/3N0dXem

Thank you!

Alexander Dragunov Prasad Rao

m adrag m kprasadrao

[waeres] Please complete the session
T8

survey in the mobile app
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