Introduction to Al and Azure Cognitive
Services

NG

A

4

/ » Georgia Kalyva

Microsoft _ | _
| Microsoft Al MVP MCP. MSP B e ners e Microsoft  (§ codestories
R u@ Web Applications Developer @ ITT Inc.




About me

4@ Microsoft MVP in Al Blogger
Microsoft Student Partner Traveler
Web Applications Developer @ ITT Inc. Speaker

L, www.codestories.gr f  fb.com/CodeStoriesgr

in| georgiakalyva o GeorgiaKalyva ‘ @GeorgiaKalyva



Definition

- Artificial Intelligence is
technology that appears to
emulate human performance
typically by learning, coming
to it's own conclusions,
appearing to understand
complex content, engaging
in natural dialogs with
people, enhancing human
cognitive performance or
replacing or supporting
people on execution of tasks.




Artificial Intelligence

Any technique which enables
computers to mimic human
behavior

Machine Learning

Subset of Al technigues which use
Statistical methods to enable machines
to improve with experiences

Deep Learning

Subset of ML which makes the
computation of multi-layer neural
networks feasible

Artificial Intelligence

Machine Learning

39

Deep Learning




Artificial
Intelligence

Non Creative
Precise
Consistent
Multitasking
Fast

Natural
Intelligence

Creative
Error — prone
Inconsistent
Universal

Biased



Microsoft Al Principles

Fair | Accountable | Transparent | Ethica

Al must maximize efficiencies without destroying the dignity of people
Al must guard against bias

Al needs accountability so humans can undo unintended harm

Al must be transparent

Al must be designed for intelligent privacy

Al must be designed to assist humanity
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Virtual Personal Assistants

Google Assistant

O

Al
Examples

we use = i
daily

Hey Cortana




Video Games
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Selt-driving Cars

i\
Examples
we use
daily




Purchase Prediction

5 amazon

Examples

we use
daily

TARGET




Al
Examples
we use

daily

Fraud Detection

Fraud Detection

o
” ’ Database

Q , Searches 0

Q Predictive ¥ ‘3 T?XF Q ’
° Modelin TR AT

Anomaly o® -
Detection » Analytic 5
Decisioning
3 Engine ? s
e B3
Automated & Social Network
Business Rules Analysis



News Generation
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Security Surveillance

Al
Examples
we use
daily




Music and Movie
Recommenaation Services

Al
Examples

We use

pandora




Smart Home Devices




Robot Home Devices

Al
Examples

we use
daily




Online Customer Support

‘—-——
\ " Chatbot, help me find an
~ alternative ﬂight

Al Here are the bes.t results @
based on your trip.
Examp‘es g  Dallas (DFW)
We use ‘ New otk gJOF;)) AM
da”y q | . : arriving a 2 52 PM

See All Results



L Human language is the new Ul

Conversations

Digital assistants

as a Platform 9

(=) Bots are the new apps




Bots



What is a bot?

An application that performs one or more
automated tasks.

Bots uses conversation as the interface for
both internally-facing (employees) and
externally-facing (customers) scenarios.

Conversational Apps are an application
category of Al-based solution.



Examples of Conversational Apps

Internal Bots

Experiment and Learn

Internal Knowledge
Take existing FAQs and empower staff to
provide self-serve knowledge via Bot.

IT Helpdesk

Report an IT problem and check the
status. Bot can provide self-help and
escalation to engineer if required.

Smart Document Agent
Search of relevant documents based on
the user's needs.

Simple Customer Bots
Unauthenticated Services

General Enquiries
Handle basic customer enquiries
traditionally hidden in FAQs.

Appointment Booking
Handle simple “anonymous” tasks via
chat (i.e., booking an appointment)

Complex Enquiries
For requests that a Bot cannot complete
hand off to a human agent.

Advanced Bots

Authenticated Services

Account Enquiry

Handle enquiries that require identification

of the customer
(i.e., account balance enquiry)

Make Payment
Perform actions that require a user to be
authenticated and authorized, e.g. make
payment to predefined payee.

Retail-bot

Send a customer with a new device to a
stall to help them set up their services.



Why a bot?
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Microsoft Cognitive Service%’;;;j £

Give your apps a human side

A set of ready to use APIs for every
developer to use without requiring
machine-learning expertise



Microsoft Cognitive Servi casg £

Give your apps a human side

O

Vision
Computer Vision
Emotion
Face
Video Indexer
Custom Vision
Form Recognizer

&0

Speech

Speech to Text

Language

Immersive Reader

T h i
ext to Speec Language Understanding

. QnA Maker
Speech Recognition
Translator Text & Speech

Speech Translation

Text Analytics

Decision
Anomaly Detector
Content Moderator

Personalizer

Search

Bing Autosuggest
Bing Image Search
Bing News Search
Bing Video Search
Bing Web Search
Bing Custom Search
Bing Spell Check



Computer vision
O

Type of Image:

Clip Art Type 0 Non-clipart

Line Drawing Type 0 Non-Line Drawing
Vi S i o n Black & White Image False
Computer Vision

Content of Image:

Categories [{ “name”: “people_swimming”, “score”: ©.099609375 }]
E m OtiO N Adult Content False
. : Adult Score 0.18533889949321747
Face N, \ Py Foces e A ¥ I i ok A

Image Colors:

Video Indexer

C t V. . Dominant Color Background White
u S OI I l IS I O n Dominant Color Foreground Grey
Is Adult Content: False . .

Dominant Colors White

F O r m Re C O g n ize r Catgories: people_swimming

Accent Color [l




O

Vision
Computer Vision
Emotion
Face
Video Indexer
Custom Vision
Form Recognizer

28

Content Moderator

Detection of potential offensive and
unwanted images

Filtering of possible profanity and
undesirable text

Moderation of adult and racy content in
videos

Built-in review tool for best results
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O

Vision
Computer Vision
Emotion
Face
Video Indexer
Custom Vision
Form Recognizer

Emotion AP]

Neutral
Happiness:
Surprise
Sadness:

=m Microsoft

Gal s13104 for 00 3 prosaciondosd
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O

Vision
Computer Vision
Emotion
Face
Video Indexer
Custom Vision
Form Recognizer

Face AP
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O

Vision
Computer Vision
Emotion
Face
Video Indexer
Custom Vision
Form Recognizer

Video Indexer

People

©

Satya Nadella @

’

00:57:11
- — . 8 W = o
| »
Speech Sentiment
Neutral (36
® Positive (61
® Negative (3 L IR I B NN | N REINL BRI O] 1 1 ]| |
Keywords

( data N) ( drivers N) ( cognitive services DI) ( action H)
( neural network N) ( framework N) ( crm N) ( press N) ( opportunity H)
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Vision
Computer Vision
Emotion
Face
Video Indexer
Custom Vision
Form Recognizer

-Oorm Recognizer

» Key-value pairs
= « Table Data
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Speech
Speech to Text
Text to Speech

Speech Translation

Speech
Recognition

Speaker Verification

Use your voice for verification. The API can be
used to power applications with an intelligent
verification tool. If the speaker claims to be of a
certain identity use voice to verify this claim.

Speaker Identification

[dentity who is speaking. The API can be used
to determine the identity of an unknown
speaker.



G

Speech
Speech to Text
Text to Speech

Speech Translation

Speech
Recognition

34

Speech Translation

A cloud-based automatic translation
service
» Real-time transcription and translation

i) [FRcea]
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Language
Immersive Reader

Language
Understanding

QnA Maker

Translator Text &
Speech

Text Analytics

Immersive Reader

Geography

The study of Earth’s land-forms is

called phys-i-cal ge-og-ra-phy. Land-

forms can be moun-tains and val-
leys. They can al-so be glac-i-ers,

lakes or riv-ers. Land:-forms are

>
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Language
Immersive Reader

Language
Understanding

QnA Maker

Translator Text &
Speech

Text Analytics

Language Understanding

A machine learning-based service to build
natural language into apps by creating
custom models

What the user says (utterances) What LUIS returns

Book me a flight to Cairo {

"topScoringIntent™: {
"intent": "BookFlight",

Order me 2 pizzas - "score": ©.9887482

}l
"intents™: [
Remind me to call my dad tomorrow {
"intent": "BookFlight",
core": ©.9887482
Where is the nearest club? T,

"query": "Book me a flight to Cairo”,
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Language
Immersive Reader

Language
Understanding

QnA Maker

Translator Text &
Speech

Text Analytics

Azure Bot Service

QnA Maker

5}‘

Azure QnA Maker Service

Knowledge Base



Anomaly Detector

‘ Batch Anomaly Detection (95 Sensitvity)
1 Boundary

130 ~ — Value

- —- ExpectedValue

Decision
Anomaly Detector '
Content Moderator

Personalizer

110 —

100 —
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Decision
Anomaly Detector
Content Moderator

Personalizer

Content Moderator

Detection of potential offensive and
unwanted images

Filtering of possible profanity and
undesirable text

Moderation of adult and racy content
in videos

Built-in review tool for best results



&

Decision
Anomaly Detector
Content Moderator

Personalizer

""" @ ‘

Personalizer

Suggestion

Personalizer Observation

All users

Powered by
reinforcement
learning

Reward



Bringing it all together

Imagine being able to search
your environment in the same
way you search the web to find
things and people in real-time?
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Military Applications

Aiming, defending
and moving
simultaneously




Space Exploration

RIMFAX

A ground-
penetrating

A plutonium
power source

radar to explore supplies
beneath the electricity to

surface.

the rover.

MOXIE

An instrument to produce
oxygen from carbon dioxide in
the Martian atmosphere, as a
test for creating resources for
future astronauts.

SUPERCAM

HELICOPTER

MASTCAM-Z SHERLOC

A zoomable panoramic camera. An ultraviolet spectrometer to
study mineralogy and chemistry.

MEDA (Its camera is named WATSON.)

The rover’'s weather station, to
measure temperature, wind speed
and other meteorological factors.

An X-ray spectrometer

for probing the chemical

composition of rocks and
# dirt close up.

ROBOTIC ARM

The rover arm can extend
outwards to make scientific
measurements and gather
samples. Its instruments can
study, in detail, an area about
the size of a postage stamp.

Water, Recycling,
Food, Space Radiation
and Psychological
Issues of confinement
do not concern a
robot.



Underwater Mining

[t is not possible
to have Mining Staff
on site at certain
depths.




Medical Research

Al Technology can
perform delicate
operations
more precisely
and efficiently.
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Myths Facts

Al Turning evil/conscious > Al turning competent with goals
misaligned with ours

Robots are the main concern 2 Alneeds no body just an internet
connection
Al cannot control humans > Intelligence enables control
Machines cannot have goals 2 A heat seeking missile has a goal

t's at least decades away but it may

Superintelligence is just years away ) take longer to make it safe



“...people who
“ve talked to  drum up doomsday
Mark about this. scenarios...
His understanding | actually think
of the subject it is pretty
is limited.” irresponsible.”

Elon Musk Mark Zuckerberg




Questions?

c www.codestories.gr ‘ fb.com/CodeStoriesgr
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