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Massive
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Al Infrastructure & Services L | T2
Cognitive Developer
Services
Azure Machine Learning Studio Data Scientist
A Modeling and Operationalization
Machine Learning Algorithms Researcher

(Cognitive Toolkit)

Flexible infrastructure
Analytics Engines on Big Data Stores — HDInsight, Data Lake :
(cloud + on premises) » support for analytics and

data engineers

Hyperscale hardware innovation (scale, GPU, FPGA) — Azure Compute > éeadm% hardware, at scale, on
eman




Microsoft Al Portfolio
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Agent Applications Services Infrastructure
Cortana Office 365 Bot Framework Azure Machine Learning
Xiaolce Dynamics 365 Cognitive Services Azure N Series

SwiftKey Cortana Intelligence FPGA

Pix Cognitive Toolkit(CNTK) HDInsight

Customer Service Data Lake

and Support
Skype
Calendar.help
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Bringing Al to
every developer

Including
Web developers




http://microsoft.com/cognitive
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=- Microsoft DREAMWORKS

Cognitive Services

Home APls v Applications Developers v Pricing

Give your apps a human side

Knock down barriers between you and your ideas. Enable natural and
contextual interaction with tools that augment users' experiences via
the power of machine-based Al. Plug them in and bring your ideas

¥ to life.

Get started for free today

Put intelligence APIs to work

Microsoft Cognitive Services let you build apps with powerful algorithms using just a few lines of code. They work across devices and platforms

such as iOS, Android, and Windows, keep improving, and are easy to set up.
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» A portfolio of REST APIs
and SDKs which enable
developers to write
applications which
understand the content
within the rapidly growing
set of multimedia data




Computer vision
Face

Emotion

Content Moderator

\Vile[=le

NEW
Video Indexer

NEW
Cognitive Services Labs

Cognitive Services

Text analytics

Spell check

Web language model
Linguistic analysis
Translator

—

Spezaker recognition
Speech

Q.

Web search

Image search
Video search
News search
Autosuggest

HTML5
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Academic knowledge

Entity linking service
Knowledge exploration
Recommendations
QnA maker
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Language Knowledge

Computer vision Text analytics Speaker recognition Web search Academic knowledge
Face Spell check Speech Image search Entity linking service
Emotion Web language model Video search Knowledge exploration
Content Moderator Linguistic analysis News search Recommendations
\Ulel<le Translator Autosuggest QnA maker

NEW

Video Indexer

NEW
Cognitive Services Labs

NEW NEW NEW
Custom Custom Custom Custom Custom
Vision Service Language Speech Service Search Decision Service

Understanding



MTMLS | [Tl

o —

J1E37IN
Cognitive Services demos



COQH]UVG SErvices HTMLS | | T2l

A . X ©)

Language Knowledge

Computer vision Text analytics Speaker recognition Web search Academic knowledge
Face Spell check Speech Image search Entity linking service
Emotion Web language model Video search Knowledge exploration
Content Moderator Linguistic analysis News search Recommendations
\Ulel<le Translator Autosuggest QnA maker

NEW

Video Indexer

NEW
Cognitive Services Labs

NEW NEW NEW
Custom Custom Custom Custom Custom
Vision Service Language Speech Service Search Decision Service

Understanding
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ImageNet Large Scale Visual Recognition Challenge (ILS sy urmes

DREAMWORKS

ImageNet Classification top-5 error (%)

28.2
25.8 B o
8 layers S 5 ~ e :
16.4 iy o
8 layers s TR T T NN
11.7 19 layers I
22 layers a5 Microsoft
7.3 6.7 152 layers
5.1
I I 3.5

ILSVRC 2010 ILSVRC 2011 ILSVRC 2012 ILSVRC 2013 ILSVRC 2014 ILSVRC 2014 Human ILSVRC 2015
NEC America Xerox AlexNet Clarifi VGG GoogleNet  Performance ResNet




i Computer Vision

Analyze Image
Understand content and features within an image

OCR
Detect and recognize words within an image

Get Thumbnail
Scale and crop an image, while retaining key content

Video API

Intelligent Services Made Easy



L& Analyze Image

Is Adult Content: False
Categories: people_swimming

HTMLS | [T Zllis

DREAMWORKS

Type of Image:

Clip Art Type 0 Non-clipart
Line Drawing Type 0 Non-Line Drawing
Black & White Image False

Content of Image:

Categories [{ “name”: “people_swimming”, “score”: 0.099609375 }]
Adult Content False

Adult Score 0.18533889949321747

Faces [{ “age”: 27, “gender”: “Male”, “faceRectangle”:

{“left”: 472, “top”: 258, “width”: 199, “height”: 199}}]

Image Colors:

Dominant Color Background  White
Dominant Color Foreground  Grey
Dominant Colors White
Accent Color
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Good At:

Scanned Documents
Photos with Text

Fine Gralned Location
Information

Need to Improve

Vehicle License Plate
Hand-written Text
Characters with Large
Sizes

Intelligent Services Made Easy

10



Smart Cropping On

11
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Face detection

Detect faces and their attributes within an image

Face verification

Check if two faces belong to the same person

Similar face searching

Find similar faces within a set of images

Face grouping

Organize many faces into groups

Face identification

Search which person a face belongs to



& How-Old.net HTMLS

How old do | look? { 9
A NEEES ¥

© Use this photo
F—i0 I In—akSE g

[ use your own photo

Microsoft




Magic of TwinsOrNot.net

Request URL

https://api.projectoxford.ai/face/v0/verifications

Request headers

Content-Type (optional) string Media type of the body sent to the API.

Ocp-Apim-Subscription-Key string Subscription key which provides access to this API. Found in your Profile.

Request body
JSON fields in request body:

faceldl String Face 1in verification face-pair

faceld2 String Face 2 in verification face-pair

application/json

"faceldl":"c5c24aB2-6845-4031-9d5d-978df9175426",
"faceld2":"015839Fb-fbd9-4f709-aced-7675fc2f1dda"

}

Verification Result:
JSON: [{"isIdentical":false,"co

DREAMWORKS
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Intelligent Services Made Easy
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Detection Result:
JSON:

[

{
"faceRectangle": {

"width": 109,
"height": 109,
"left": 62,
"top": 62
}s
"attributes": {
"age": 31,
"gender": "male",
"headPose": {
"roll": "2.9",
"yaw": "-1.3",
"pitch": "@.0"
}

"facelLandmarks": {

RECTANGLE + LANDMARKS tpupilleft": {
"x": "93.6",
"y": "88.2"

}s

"pupilRight": {
"x": "138.4",
"y": "91.7"

}s

FACIAL
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Face API — Verification

|

Verification Result:
JSON:

[
{

"isIdentical":false,
"confidence":0.01
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CLUSTERED BY
DETECTED PEOPLE



Face API — Identify

NEW INPUT
IMAGE

DREAMWORKS

He IS
Chao Wang.
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< [Emotion APIs

] Recognize emotions

Detect emotions based on facial expressions
in photos and videos
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MV 00008 MW 09067
Hit on me? BH 00002 B 00008

r”nﬁ?J 2 0000 &S 00001

290000 WR' 00003




\ *

== s
I=1= HTMLS | [T 2
'H-T H & SR E RS Iy wiTE N5 APT mi Translator &% API

o W iEE APT R

SN IR R PENES




] _ d
DREAMWORKS AR5 S &

G Speech APIs

Voice recognition (speech to text)

Converts spoken audio to text

Voice output (text to speech)

Synthesize audio from text

Speech intent recognition

Convert spoken audio to intent

§ — =%, = . B\
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Speech-recognition word-error rate, selected benchmarks, %

T2

Log scale
100

Breakthroughs
In speech

5.9% human error rate

Switchboard \

5.8% switchbosrd

1

1993 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Sources: Microsoft: research papers




Future of Order Taking
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drivethru.wav

Start Recognition

yes | would like 2 happy meals 01 cheeseburge: Oraer, Yottt ittt tttttttttttbrtinttotottintitind
happy meal [n=2]
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Voice Recognition (Speech to Text)
Voice Output (Text to Speech)

Intelligent Services Made Easy

12



Duration of
Audio

Final Result

Partial Results

450 6th St.
San Francisco

HTMLS | [TZdliss
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< 15 seconds < 2 minutes

n-best choice

Yes

Best Choice, delivered
at sentence pauses

Yes

*kkkkkkk%k Flnal N_BEST RGSU'tS *kkkkkkkk%k

[0] Confidence=Normal Text="450 six St San Francisco."
[1] Confidence=Normal Text="For 50 six St San Francisco."
[2] Confidence=Normal Text="456th St San Francisco."

[3] Confidence=Normal Text="450 six St in San Francisco."
[4] Confidence=Normal Text="456 St San Francisco."



""""

- Voice Recognition HTMLS

ISU PPORTED PLATFORMS Any Windows, Android, iOS

I DATA SUPPORT Yes Yes
IMIC SUPPORT No Yes

I SILENCE DETECTION ON MIC No Yes
I LENGTH OF UTTERANCE Short Short and long
multiple partial results, n-best (short)
I NUMBER OF RESPONSES DS MBS[PIIEE DEEX and multiple phrases (long)

Windows 10 has Speech APIs built in
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fhon ©  Text Analytics

Sentiment analysis
Understand if a record has positive or negative sentiment.

Key phrase extraction
Extract key phrases from a piece of text, and retrieve topics.

Topic detection
Use clustering techniques to identify the trending topics on
- alarge set of text records.

' Language detection
the language, 120 supported languages.
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Learn more @
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_anguage Understanding
ntelligent Service

Determine Intent
Detect Entities
mprove Models
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{
“entities”: [
{
“entity”: “flight_delays”,
ﬂ'type}): ((Topic))
}
1,

"News about premen
flight delays”

“intent”: “FindNews”,
“score”: 0.99853384

}s
{
“intent”: “None”,
“score”: 0.07289317
}s
{

“intent”: “ReadNews”,
“score”: 0.0167122427

}s
{

“intent”: “ShareNews”,
“score”: 1.0919299E-06

}
]
}
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“The only reason we can build a product like this is
because we are building on the deep learning and
speech recognition expertise at Microsoft to deliver an N S -
entertainment experience that will be revolutionary.” .

Alexander Mejia, Owner and Creative Director,
Human Interact

Custom Speech Service, LUIS See video here Read case study here ( ' /. .



https://customers.microsoft.com/en-us/story/human-interact-cognitive-services
https://www.youtube.com/watch?v=nRZh7dkB_hs&feature=youtu.be
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Entity Linking
Intelligence Service

AP Fikihg

Custom Decision
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> Bing Video Search API 'O

Bing Image Search API

Bing Web Search API
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Bing News Search API

Bing Custom Search
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Redefining
Microsoft

with Al




Microsoft
Graph
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Your business Incredible
data apps
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Disrupt or be disrupted

Industry vertical

© 0O @

Banking Health Retall Telco Manufacturing

Business process

Customer
support

Sales Marketing Recruiting
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microsoft.com/ai

Bring Al to your apps with Cognitive Services
Create Conversational Al with Bot Framework and Cortana
Redefine your business with Al and Microsoft Graph

Extend the cloud to develop the Intelligent Edge
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Thank you!




