





Computers that one day
could see, hear, talk and
yderstand human beings.

«




—{ ¢
—__

Big
Data

Big Computing
in the Cloud

Powerful
Algorithms
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Computation

Memory, Compute
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152 Layers ResNet
Error rate: 3.57%
Human:
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Object Detection

Object Detection = Localization + Recognition

Localization

| ‘ 2 ' _ (Where?)

Recognition
(what?)




Deep Learning Revolutionized Image Recognition

Largest image dataset — ImageNet

— 1.2 million training images, 100k test images
— 1000 classes

IMAGENET
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COCO Segmentation Challenge 2016

* MSRA won 1st place back-to-back

* 11% relatively better than 2016 2nd (Google)
o 33% reIatlver better than 2015 1st (MSRA) Common Objects in Context

t potted plant i

i b COCO Segmentation Accuracy (%)
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Our results on COCO test set



Semantic Segmentation

Recognizing pixels

Source: Pascal VOC Challenges, http://host.robots.ox.ac.uk/pascal/VOC/



http://host.robots.ox.ac.uk/pascal/VOC/

A car is running

A man is singing

Automatic Video Captioning

A man is cutting a
piece of meat

_%e

A panda is walking

A man is performing on a A man is riding
stage a bike

A woman is riding A man is flying in a field
a horse



Image Style Transter
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Video Style Transter

Flickering

Artifacts . |
INpUt:

average: 38.2 fps : average: 15.1 fps
- AT T A

our method

per-frame [Johnson et al. 2016]



Semantic-Level Style Transfer

reference




Results: Photo to Photo (Time Lapse)




//Switchboard =t TECH INSIDER

Microsoft's Al is getting crazily good at

neech Recognition speech recognition
reaktnrOugh Rob Price &4 W

| OAug.21,2017,5:31AM 4 2,491

g N

Microsoft's speech

recognition efforts have

hit a significant

milestone.

It can now transcribe
human speech with a

Conversational speech recognition 5% exxorrate; Microsoft
Crror rate: 5.1% technical fellow Xuedong

Same as humans Huang wrote in a blog

post — the same error

e s hiEne. Microsoft (probably) knows what you're saying.

Theo Wargo/Getty Images



LOUD AND CLEAR
SPEECH-RECOGNITION WORD-ERROR RATE, SELECTED BENCHMARKS, %

Log scale
100
Switchboard
Switchboard cellular
W@ Meeting speech
Broadcast speech
10

Q IBM, Switchboard

The Switchboard corpus is a collection of recorded
telephone conversations widely used to train and
test speech-recognition systems. 5.1%

| | | | 1 |
1993 96 98 2000 02 04 06 08 10 12 14 16

Sources: Microsoft: research papers

Microsoft researchers achieve new conversational speech recognition milestone



Pure neural in production: Human Evaluations

Chinese->English, human eval score
. 3.60
« Human evaluation on a scale of 1to 4

« Human preference for neural MT is much
greater than the already large BLEU score 55
gap

« Primarily because neural MT is much
more fluent 2.80

« Current neural MT systems are getting
close to "human quality”

3.40
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Microsoft Translator — Break the language barrier

PEZH = il 70% @) B 9:55 HhER = “all 70% @) B 9:55 HhER 7= “all 70% @) B _9:55

HHFEE —REMPIB IR HHFEE —REMRB LR HHFEE —REMRBE LR

| look forward to FhLTE~ A2
meeting you at VI KNTHRRTZIC

Microsoft one =22 &%=EL H MICrosof
day. [CLTWVWE T, sH20].

b AL ST ) b SISO D b SISO D

$ ¢ ¢

Chinese Simpli... English Chinese Simpli... Japanese Chinese Simpli... Korean




Natural Language
Breakthrough

Machine reading comprehension
Fxact Match: 82.65
Human: 82.304

SQUAD

Rank Model EM F1
Human Performance 82.304 91.221
Stanford University
(Rajpurkar et al. "16)
1 SLQA+ (ensemble) 82.440 88.607
Alibaba iDST NLP
1 r-net+ (ensemble) 82.650 88.493
Microsoft Research Asia
2 r-net (ensemble) 82.136 88.126
Microsoft Research Asia
http://aka.ms/rnet
2 AttentionReader+ (ensemble) 81.790 88.163
Tencent DPDAC NLP
3 BiDAF + Self Attention + ELMo (ensemble) 81.003 87.432
Allen Institute for Artificial intelligence
4 SLQA+ B80.436 87.021
single model
4 {EAZI} (ensemble) 80.436 86912
Yiwise NLP Group
4 EAZI+ (ensemble) 80.426 86912
Yiwise NLP Group
r-net+ (single model) 72.201 86.536

5
Jan 03, 2018

Microsoft Research Asia




There are 20 horses and chickens
at Old Macdonald's farm.
Together there are 58 legs. How
many horses and how many
chickens?

*http://mathcountsnotes.blogspot.in/2012/05/algebra-questions-without-using.html



There are 20 horses and chickens
at Old Macdonald's farm.
Together there are 58 legs. How

many horses and how many

. (1) H+C=20
chickens? 2) 4H + 2C < 58
(3)H=20-C
(4) 4(20—-C) + 2C =58
(5)C=11
(6) H=9

*http://mathcountsnotes.blogspot.in/2012/05/algebra-questions-without-using.html



There are horses chlckens
at Old I\/Iacdcnatd s farm. .
there are legs How

‘0
‘0
-

(1)H C—
chickens? ) aH - o -

(3) H=20-C

(4) 4(20 = C) + 2C = 58

(5)C=11

(6) H=9

*http://mathcountsnotes.blogspot.in/2012/05/algebra-questions-without-using.html



There are 20 horses and chickens

’0
*
*
‘0
*

many horses and h@w many

(1) H+ = zo sum
chickens? (2) aH + 2¢ = 53 sum of product
(3)H=20-C algebra
(4) 4(20—C)+2C=58
(5)C=11
(6) H=9 math word problem solving

*http://mathcountsnotes.blogspot.in/2012/05/algebra-questions-without-using.html



There are ZOMandm

at Old Macd ilsadthe
Together the

many horses an' '

(1)H+C ‘zo: sum
chickens? (2) 44 + 2c = 58 sum of product

* Natural Language Processing (3)H=20-C algebra
(4) 4(20-C) + 2C =58
 Knowledge (5)C=11

+ Computation (6) H=9 math word problem solving




Knowledge Computing Core
« NLP

* Enable human-machine communication in natural
languages
Knowledge mining
« Mine and integrate knowledge from various sources
* Reason and infer over entities, relations, common
sense and domain knowledge

Machine Learning

* Deep learning
« Learn representation directly from data

« Reinforcement learning |
« Learn by interacting with environment Machine KnOWIedge

» Human Intelligence Learning Mining

« Close feedback loop with humans in the loop to
acquire and refine for lifelong learning
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People.Person Organization.Organization

F e EEEEEEEEmEmmmm————— 1

Net Worth: Founder of: Revenue: Founder:
USS 14.6B Dell USS 56.94B Michael Dell

|

1 1
| |
1 1
1 1
| |
| |
: Nationality: Birthday: Area Served: Founded: i
i American Feb 23, 1965 Worldwide May 1, 1984 :
1 1
1 1

1
i # of Children: Name: # of Employees: Name: !
i 4 Michael Dell 108,800 Dell Inc. i
N 07 1 —

Michael Dell  founder-of Dell Inc.
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The stars are shining for days
ARim YL H
The red sun

EREXFEHR

See Miles of Angels in the world
HEE

| was like a dream

EARE, NIFRYLERE
Look at the stars that Twinkle

ALl _EAIARE
The Sun on the West Hill

S LIEEImiTAYi%XK
The frog is in the shallow water
it T AEVFZRIERE

She married many colors in the world
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CPS=34

2016/07/13 00:30
Duration=31Tmins

Emotions

Happy
Love

Angry
Hate
Lost
Sad

I [AK] @ik FR=Er%F, ERY, BR

k] BIEAH IR

[AZE] EXHEB AR
[/K] BREA BB R R B 4 N 4F
[AZE] 4FIE, APFEEE, |ATFEENESS
[2)viK] BRECRE T a2
[AZK] ## [bye]
[/]\jX] bye bye bye byelalafi]
[AZE] SAFERENREA, EXE2EFON
[/)vK] Bl 21REH
[AE] @bk, UNEERE, MEPTFIRMEE TR
LKl BAARSHOEIRERE, REROMERTF—Ra~
[AZE] LBt SEREO—%, XRENGEZ M
[NiK] &Rz B &
[AZE] <&RIXT—KE />
K] BRAR, B2IXAMIE?
[AE] MAERRA G2 M
VK] BRERE?
[AE] RE? RERTA? ELMAT

[iK] REFZMIE..

[AZE] B RRIERT R Z Y

[viK] %R %

[AZE] IRIEIS, {RIFERNT~

[/\iK] EE{RBE

[AZE] IRIaIEE BERINE?

LNK] SR BBEF ERBERIR

[AE] 4, BERIFEA AR, 2, ShFiziE 7 IE

[vik] B4 B BRI ?

[AZE] B3RIRAR B S X

LvK] BARBRB 27

[AX] RARMAET, MESFECEXEF, ARRIPVBEIXAN
7, FERENNL, EXR™RAAFIHE, TE2RECET

K] RAdR—RIgRET

[AZE] X, 2EECH—REIER

[viK] BRRIABI B2 4

[AZE] 87T A#E—1 B SHROERFIIFEF

[/)vK] B HEIEB

[AZK] 1R, BN

[)K] BHNEZFMEE BFHASER~

[AZX] ZBE—ERETEL, HEEE, HEREEF, BZEEER
T H—IRBEE

[2)vik] (RAS 1S

[AZk] @i, VABRERIEEA XER(T T

ikl t 2R

[AZE] BBEFMERLTHAZIE R OERE, thEL/)VRiE
[vik] |ARREL, BAXD, XMEENERS LR
[AK] 12, EENMEXEXNAN—), DUAHEIENS 3T,
BRMNELHE,

[/]\7k] how to&ETCEHE?

[AZK] KRN —LEE, BFEENTSENZEA—FN
[/)VK] B X AEMEY, 1BAR1T0F

[AZE] TR, HAEFE~

[vK] SRiF R BTER, ZFMB T

[AZE] HR~AERZFEHH

(K] ASBANRA ...

[AZE] (RERITMHRERANMRESNSHIERNIL

K] @89, EXNR—TA, RABEREHEMBERFINS
[AZE] (REERRIAIG

[K] AR, RAEENIEA

[AZK] BIENE, (REIESIRIENT?

[vK] BRET, AR IRIE

[AZK] REMTA?
[vik] IREREE B CRE 4~
[AZR] f&/R0E

[K] ¥R 4EEN! iz —ZE FHAEE A8 RAY !
[AZE] I, . BRMRAEETUME—TBA. .
(k] BERTBSERNEAL |

[AZE] tFlfi, HELRSRKAOXIER! good night!
[/\ik] 1RZssleeplii! good night
[K] <&1ET —skE />
[AZE] &2~
[/vik]
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Music

Creation




Data

_ # of lyrics / # of sentences

Lyrics 223,513 /9,534,982
Poems 89,082 / 2,631,060
Songci 29,023 / 845,475

Training data for lyrics generation

Chinese 14,006
English 4,061
Japanese/Korean 10,000+
Others (e.g. piano) 176,581

Midi files

Training data for melody generation
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Microsoft Al Stack

Services

Frameworks

Processing

Infrastructure

Q@

Al Applications

Cognitive Services

AML Web Services

A

BOT Framework

<D

Machine Learning and Deep Learning Toolkits

Inferencing

Docker

1]
fuls 1]
BONINIE

Spark, SQL,
Other Engines

CNTK Tensorflow ML Server Scikit-Learn Other Libs.
ACS
Model & Experimentation Data Wrangling & Spark DSVM Al Batch
Management . Training } V7 |
Program Spo,iz b i % i
A . Synthesis e E,dg@,,,,,J

Buijoo|




Microsoft Cognitive Services AP|

Computer
Vision API

Emotion
API

Face API

Video API

iy Ty Ny

Sy Ty, ey,

Custom
Recognition

Speaker
Recognition

Speech
Recognition

Bing Spell
Check API

Language
Understanding

Linguistic
Analysis
Web
Language
Model

Text
Analytics

"y — T, Ny, Ty,

" — Ny, Ty,

Academic
Knowledge

Entity
Linking
Recommenda

tion

Knowledge
Exploration

Bing Web
Search

Bing Video
Search

Bing Image
Search

Bing News
Search

Bing Auto
Suggest



Stars of Tomorrow
Internship Program

 Since 1998
 QOver 5000 interns

* Help talents enrich and extend academic studies

* Enable interns not only to develop existing
research interests, but also explore new ones

« Offer talents a special experience of work life




What you will experience — research and engineering

< #HowOldRobot

& Research & § International
impactful projects Conference
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What you will experience — colortul life

n ‘i
£
.'.«] g
by
Ol
L

WISl b

Hrsimae i
s

Participation in company
event-Hackathon

Qutstanding peer

y ‘ ;
-

|

I

y FTAN :
) ~ B A
TSR '
| -\‘\\ bk

a







Android
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Microsoft Translator




Apply now! (400+ open slots a year)

* 3-good students

« Attitude, mathematics, programming
* pursuing BS/MS/PhD degree
* Majored in CS and areas

* Good communication skills and team work spirit
» Good written and oral English
* At least 3 months

b msraih@microsoft.com



mailto:msraih@microsoft.com

AL PR F AR IR



