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Future of Order Taking

Start Recognition




Microsoft n Al

» Achieving human parity for Speech Recognition
= https://arxiv.org/abs/1610.05256

=\Winners in ImageNet 2015 Challenge

» http://image-net.org/challenges/LSVRC/2015/results

» Proposal of deep residual networks => human parity in image
recognition

" Project Brainwave
= Running Al on FPGA chips in the cloud

= https://www.microsoft.com/en-us/research/blog/microsoft-unveils-
project-brainwave/


https://arxiv.org/abs/1610.05256
http://image-net.org/challenges/LSVRC/2015/results

Pacrno3HaBaHue M30bpaxeHuny

ImageNet Large Scale Visual Recognition Challenge
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Peoarouma B obnactm VA
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locTynHble OTKPbITbIE
BbIUNCANTE/IbHbIE  MACCKBb
MOLLHOCTU AAHHbIX

Center element of the kernel is placed over the (0x0)
source pixel. The source pixel is then replaced
with a weighted sum of itself and nearby pixels.

Source pixel

= 42 ot

Convolution kernel
(emboss)

New pixel value (destination pixel)

[ nybokoe
obyyeHme, HOBble
APXMTEKTYPbI CETEM



Ctpatermnd Microsoft B obnactn NI
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llemokpaTtmzauma Breapernune A IlccnenoBaHWA
04 B MPOAYKTH! (FPGA B 0bnake, ..)



leMOoHCTpaumA

" B Kakmx npoayktax Mirosoft ectb UNIN?
» Skype Translator
» Powerpoint
= Excel




/leMokpaTn3auma NCKYCCTBEHHOIO MHTENIEKTa
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Hactb 1

50Thl M Microsoft Bot Framework




Messaging Apps Have Surpassed Social Networks
Monthly active users for top 4 social networks and messaging apps

=Big 4 Messaging Apps
=Big 4 Social Networking Apps
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bot: 35paBcTBynTE! Bbl MOXETE 3aKa3aTb nuuLy!

A: lNpekpacHo, xouy!

bor: Ckaxxnte «3akasaTb» UTOObI MPUCTYNUTb K
3aKasy.

A: 3akazars.

bot: Cnacmbo! Bbl xOoTnUTe 3aKpbITYO UAN OTKPbLITYHO

nmuuy?

A: OTkpbiyio.

bort: A Bac He noHAN. CkaxunTe «OTKpbITYo» (Man 1) CATIbMOH /1M TAPIEH CYMEP MENMEPOHY JACK'S CIELN
NN «3aKpbITyo» (2) TI— L zaiSinons Liewa 32 6mono
a: 1 1260 PY6. 950, 1050,

bot: OtanyHo! Ha ToHKOM nam Tonctom tecre?
A: Ha ToHkKOM. QQ
bort: Bbl XOT1TE NnuLy nennepoHu, Kanpese,
KBaTTPO CTaA>XKOHM? HanuwuTte «CoCTaB
nennepoHun», YTobbl y3HaTb NOAPOOHEe coCTaB
NNLLLbI.

A: nennepoHw.

BoT: A He XOTUTe I BMECTO OObIYHOIO TecTa
caenatb CNOEHOoe?




DOTbl KadK 3aMEHa MNMPUJIOXEHNAM

[1poLLe pa3pabaTbiBaTb [1poLLe MCNoNb30BaTh
GISWIZEEVE) (HET MHCTaNNALUMN)



[ Tommep: Prisma vs. lcond

Please meet our new style of the day: # Bloom #'!
Try it right now - just send me your selfie.
Watch more

Create your own art https://telegram.me/lcon8bot?
start=8mo5Vr

Retro

Forever

Mononc Rhythm




Microsoft Bot Framework

Bot Builder MopTan paspaboTumka
SDK Bot Directory

Bot Connector

[logknroueHmne K kaHany
[lpnem/oTnpaBka TekcTa
YnpaBneHme COCTOAHNEM R o 2
[lepeBOA C A3blka Ha A3blK

https://docs.botframework.com/ @ @

Azure Bot Service

Telegram

Web (chat control)

EIENCI=




OCHOBHbIe MOHATMA

[MpepnoxeHusa (utterance) HamepeHuns (intent)
Hello! — Greeting
What is the temperature  =—— Weather

iIn Moscow today?

location datetime user defined

CywHocTb (entity)



BaBUNOHCKMM OOT

3A4AHA

[106aBUTL B OOT, OCHOBAHHbIV Ha
PACNO3HaBaHUMN HAMEPEHNI
(intents), NoAAEPXKY HECKO/IBKIMX
A3bIKOB.

BOJIb

[TooOMEXYTOUHbIE CEPBUCHI
(Hanpumep, LUIS) noaaepxmBaet
OrPaHMYEHHOE YMUCIO A3bIKOB.

[1pAMan NoacTaHOBKa NepeBosa
LAeT NaoxXmne pesynsrarhbl.



https://www.microsoft.com/developerblog/2017/01/14/building-luis-models-for-unsupported-languages-with-machine-translation/

BaBUNOHCKUM OOT

PELLUIEHWE

1.

Ilcnonb3oBaTh CepBuC ANA
NepeBoAa, YTOObI MONYYUTD
TEKCT Ha NOALEPXMBAEMOM
A3bIKe (QHIUCKMINA).

Obyuyatb cepBnC Ha KpuBOM (1)
AHITIMNCKOM.

NWA9 Y177 nxN N
[NQN NY'01 YIap? nxiN X
INNY7 |N2N NY'01 YIa77 nxin N

?7Nn7 |n2n Ny'o1 YiIap'7 TWON

I want to schedule a meeting.
I want to schedule a test drive.
I want to schedule a test drive for tommorrow.

Can I schedule a test drive tomorrow?

I want to schedule an appointment.
I want to schedule a test drive.
I want to make a test tomorrow.

Can set a test tomorrow?


https://www.luis.ai/

HacTtb 2:

KOTHUTUBHbIE CEPBMCHI



Vision AP]
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a group of people sitting at a table a man in a suit and tie
table, indoor, person, sitting, child, food, group, eating, person, building, outdoor, man, cake, holding, carrying,
laptop, computer, woman, people, front, small, boy, standing, street, wearing, walking, young, food,

young, little, cake, man, desk, baby, room, plate, white woman, table, large, suit, city, people, riding
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_ Clinton v Trump 3rd debate

UL

CREDIT : RBC NETWORK BROADCASTING
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Happiness

Sadness

Surprise

Anger
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Success Story: Heedbook

1. lNpomo-3kpaH co ctepeo MUKpPOHOHOM

2. MobunbHoe npunoxeHue

BbicokokayectBeHHan ayamo U BUAEO CbeMKa

Mol pabotaeM Haa BbIGOPOM NYYLLMX NOCTABLUMKOB KOMMAEKTYHOWMX, 4T06bI 0BecneunTsb IyUllee KauecTso BUAEO U
ayano notoka. YCTpoMCTBO TaKKe OCHALWeHo cTepeo MUKPOGOHOM (OAMH - Ha CToNe COTPYAHUKA, BTOPOM -
BMOHTMPOBAH B KOPNYC YTPOICTBA) ANS YETKOrO pasaeneHus peun GpoHT-MeHeaKepa U KNMeHTa.

[leMoHcTpauusa TapreTupoBaHHOro MeiMakoHTeHTa

Cepsuc Heedbook no3songer BbIBOAWTL Ha AKUCNNEe YCTPOMCTBA peKnamy BallMX TOBApOB U YCAYr (MAK BaLLMX
napTHepoB) B COOTBTCTBUM C NpodunemM cuaswwero KnmeHta (non u sospact). [pu unterpaumnm Heedbook ¢ samm
CRM Bbl TaKkxe MOXeTe BbIBOAWTL HA MéAMa 3KpaH Lenesoe nepcoHanbHoe npeanoxeHue Ans KnueHra.

Bo3smoxHocTn cepeuca Heedbook + MobunsHoCTb
C noMoLLbl0 MOBMABHOTO NPUNOXKEHUS Bbl MOXETE WM3MEPATb M NMOBbILIATL KAYECTBO CEPBMCA W KPOCC-NPOAAX
y MOBUNbHBIX cnyK6 Bawei kKomnaHuu - DSA, cnyxbbl focTasku, NpoasLOB B TOProBoM 3ane, C1yx6bl oxpaHbi

Pabotaer B doHOBOM pexume
Kak 1 geckron cepsuc, MobunbHoe npunoXeHue paboraet 8 GOHOBOM peXxuMe, He MeLlaa Ballemy
COTPYAHMKY MCNONb30BaTb CMapTdOoH Ana paboTbl ¢ APYrMMK NpOrpaMMaMm,

MOYHUMOHMPYET NPU MUHUMANBHOM CKOPOCTH MHTepHeT (oT 1M6/c). Pabotaer ¢ 6onblWwMM UMCNOM BHELIHMX Kamep.
YcraHoBKa M Mcnonb3osaHwe MobunbHoro npunoxexHua becnnatHsl, Bb
OnnayMBaeTe TONbKO Bpema paboTbl CUCTEMBI.



Q Dialogue - Heed Boo! 4« X

< & ‘ @ HaaexHbiii | https:;//heedbook.com/Home/Dialog?Dialogld=6

Qheedbook

Online
Staff
Dialogues
Ratings
Script

FAQ

Dialogue video

Dialogue text

MpuBeT OHa MHe BO BCéM lNpunBeT oHa MHe BO BCéM [puBeT oHa MHe BO BCEM [1pnBeT OHa MHe
BO BCEM [prBeT oHa MHe BO BCEM [1puBeT oHa MHe BO BCEM lNpuBeT oHa MHe BO BCEM NpuBseT
OHa MHe BO BCéM [1pmBeT oHa MHe BO BCEM [puBeT 0Ha MHe BO BCEM [1pmBeT OHa MHe BO
BCéM [NpuBeT OHa MHe BO BCEM [puBeT oHa MHe BO BCéM [1puBeT oHa MHe BO BCEM [puBeT
oHa Mue o reém MpueeT ona Mue o Beay NDKMeeT ona Mue ro BedMm TNpMRET odA MEe RO

Dialogue details

Front manager

Maslov Alexey

Start time

4/18/2017 3:58:44 PM
Duration

00:01:06

Dialogue indicators

By
9%

smiling

Script usage indicators

Mandatory words Desired words

English

Client profile

Gender
male
Age

34

71%

client attention

Prohibited words

45%




Q Key indicators - Heed Bc X

&« e ‘ @ HanexHuoiii | https://heedbook.com/home?STime=13-04-2017&ETime=20-04-2017 B v

Qheedbook = engish v i1 @

Onli T .
ALT0= Key indicators Period: |O4z"|3;’20‘| 7 - 04/20/2017

Staff

Dialogues . . . .
8 Client emotions Client attention

Ratings
) - Happines [l Neutral [l Surprise Sadness ] Anger [l Disgust - Contempt
Script -
o o 100
FaQ 9% 71%
client happiness 80
Client attention
60

1% w0

client frustration

20
Script ussage
0
13-Apr 15-Apr 17-Apr 20-Apr
Mandatory words
75%
Dialogue duration Desired words
25%
=] Disiog sversge durstion. miin Prohibited words
12 45%
1.1
minutes average dialogue 0.8
duration Front office rating

06 |







Microsoft

Cognitive
Services

http://microsoft.com/cognitive

REST, C#, Node s, ...

Cognitive Services AP

4
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Vision

Computer Vision | Emotion | Face | Video | Custom Vision

Speech

Bing Speech | Custom Recognition | Speaker
Recognition

Language
Bing Spell Check | Language Understanding

Linguistic Analysis | Text Analytics | Translator |
Web Language Model

Knowledge

Recommendations | Academic Knowledge | Entity
Linking | Knowledge Exploration | QnA Maker |
Custom Decision

Search

Bing Autosuggest | Bing Image Search | Bing
News Search | Bing Video Search | Bing Web
Search



Pacrno3HaBaHme n3obpaxeHnm







[ lonesHble GOToukM ebl

3AAAYA

[106aBWTb B MPUNOXEHNE ANS
TPEKMHIa MUTaHWSA BO3MOXHOCTb
onpeaeneHns eapbl.

EOJ1b

Pa3paboTumk — 3KCnepT B
MOBOUNBHBIX MPUIOXKEHMAX, @ HE
B OOYUYEHWMM HEMPOHHbIX CETEN.



https://www.microsoft.com/developerblog/2017/05/12/food-classification-custom-vision-service/

[ lonesHble GOToukM ebl

PELLUIEHWE

1.

Cobpatb dotoukn 13 Flickr mam
Instagram no peneBaHTHbIM Teram.
cnob30BaTh rOTOBbIN
A000yYaeMblil CEPBUC
DaCMO3HaBaHWA N30bpaxkeHMM
(Hampumep, Custom Vision 13
Hawwmx Cognitive Services).
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apple

banana

bellpepper

burger

cake

cans

cupcake

fries

greenSalad

iceCream

onion

pomegranate

sandwich

tomato

Predicted label


http://customvision.ai/

[ lonesHble GOToukM ebl

PELLUIEHWE

1.

Cobpatb dotoukn 13 Flickr mam
Instagram no peneBaHTHbIM Teram.
cnob30BaTh rOTOBbIN
A000yYaeMblil CEPBUC
DaCMO3HaBaHWA N30bpaxkeHMM
(Hampumep, Custom Vision 13
Hawwmx Cognitive Services).
CNOb30BaTh MUKPO-MOAENN A1
CNOXHbIX C/TyYaEB.

T
o
n
@
=
c
=

Confusion matrix, without normalization

apple

banana

bellpepper

burger

cake

cans

cupcake

fries

Uber-model

Apple

Belltomato

Bsandwich

Predicted label


http://customvision.ai/

Hactb 3:

MalmHHOE 0byueHme



Kakme 3aja4ym peLlakoTca MallMHHbIM
ObyueHmnem

* ECTb MHOrO OOyYaroLWMX MPYMEPOB

10-100 x KOAMYECTBO BXOAHbIX MPU3HAKOB — ANA KJ1aCCUYECKMX MOAENEN
10-100K — rnybokune HenmpoceTeBble MOAENN

* JlaHHblE CTPYKTYPUPOBAHDI

MO>XHO BblAE/INTb BXOAHbIE / BbIXO4HbIE€ NMPUN3HAKN

e [IMeeTca 3aBUCMMOCTb BbIXOAHbBIX JaHHbIX OT
BXOAHbIX

[Mpumep: Kak UMA BAMAET Ha OA4MHOYECTBO



/IHCTPYMEHTBI Microsoft Cognitive Toolkit (CNTK)

LightGBM
MML Spark
— Jupyter l
Azure ML Studio Azure Notebooks Azure ML Service

Azure ML Workbench

Beqginner Professional

Azure Data Science VM Azure Batch Al
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[lenaem npeackasandud...



[1peacka3biBaeM BEPOATHOCTb TMHEen Ha
TUTaHMKE

Nttp://www.soshnikov.com/temp/titanic.csv
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4 ™

g . .
aa Titanic Data
\_ v,

http://azureml.com

1.0

0.9

N
(';EHII Select Columns in Dataset ® 0.8
.

0.7

0.6
' ™ 7

Two-Class Logistic Regression «/
\

0.5

True Positive Rate

‘?!II Split Data ©)] J

J .

0.4

0.3

- N
Train Model (C) e

L J 0.1

0.0
0.0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9

False Positive Rate

( Score Model Q) W

True Positive  False Negative Accuracy Precision Threshold

49 26 0.759 0.662 0.5

— False Positive  True Negative Recall F1 Score

( - N 25 112 0.653 0.658
Evaluate Model ®




Microsoft Azure Machine Learning: Algorithm Cheat Sheet

ANOMALY DETECTION

One-class SVM

- =100 features,
aggressive boundary

PCA-based anomaly detection +—Fast training

REGRESSION

Ordinal regression

Poisson regression

Fast forest quantile regression

Linear regression

Bayesian linear regression

Neural network regression

Decision forest regression

Boosted decision tree regression

CLUSTERING

K-means

Discovering
structure

Finding unusual

+— Data in rank ordered categories —

+——— Predicting event counts

—— Predicting a distribution

+— Fast training, linear model

«—— Linear model, small data sets——

—— Accuracy, long training fime —

+——— Accuracy, fast training

Accuracy, fast training,
large memory footprint

data points ‘

Three or
more

Predicting
categories

Predicting values Two

TWO-CLASS CLASSIFICATION

Two-class SVM -—

Two-class averaged perceptron «—

Two-class logistic regression

Two-class Bayes point machine «—

This cheat sheet helps you choose the best Azure Machine Learning 5tudio
algorithm for your predictive analytics solution. Your decision is driven by
both the nature of your data and the question you're trying to answer.

MULTI-CLASS CLASSIFICATION

>100 features,
linear model

Fast training, |

linear model

Depends on the two-class
classifier, see notes below

4

—— Fast training, linear model ——— Multiclass logistic regression

—— Accuracy, long training times —— Multiclass neural network

Accuracy, fast training ——— Multiclass decision forest

— Accuracy, small memory footprint—s Multiclass decision jungle

One-v-all multiclass

_ Accuracy, | Two-class decision forest

fast training

Accuracy,

fast training,

[ large memory
footprint

Accuracy,
— small memory —= Two-class decision jungle

— Two-class boosted decision tree

Fast training, |

linear model

Fast training,
linear model

footprint

— >100 features —= Two-class locally deep SVM

Accuracy, long

L training times — Two-class neural network



HacTtb 5:

HeMPOHHbIE CeTH



CamMoe BaxxHOe Mpo HEWPOHHbIe CeTH

. ;II;I]OCHGLLHMG rO/bl HEMPOCETU CUUTAROT CMHOHMMOM

* BCE&, uTO Bbl BMAENN B KOTHUTUBHbIX CEPBMCAX —
HEMPOHHbIE CEeTU

* HenpoceTb — 3T0 He Marmg, a BCEro nllb Cnocob
ONTUMM3ALMN DYHKLINM

* YacTo paboTta HEMPOCETM BbIMIAAMNT KaK Marus

» [IN9 CepPbe3HbIX SKCMEPUMEHTOB HYXXHbl HOMbLLINE
[AHHbBIE M BbIYNCANTENIbHbBIE PECYPChI, KOTOPbIE eCTh B

obnake!




HeMpPOHHbIE CETH y
=1

Y = f(WX + B)
7 = f(UY + C)




OCHOBHbIE 3a4a4M 1 aPXMUTEKTYPbI CETEN

3agava __________ Knaccceren

O6bluHada knaccnounkaums /
perpeccus

Pacno3HaBaHne n3obpaxxeHnn

BbigeneHne ob6bekToB Ha
n3obpaxxeHnm

AHanun3 nocnegoBaTenibHOCTEN (peub,
TEKCT)

MaLlnHHbBIV NepeBoj
OnuncaHne n3obpaxkeHms
Ctuamsayms naobpaxkeHus

Feed-forward / Fully Connected
(DNN)

Convolutional / CBépTtouHasa (CNN)
Fast R-CNN (Region CNN)

PekyppeHTHaa (RNN)

Sequence-to-Sequence, RNN+RNN
CNN + RNN
Style Transfer



Microsoft Cognitive Toolkit CNTK

" YTunuTa Ana TpeHnpoBku ceten cntk.exe

» bpuoanoteka And ncnonsb3oBaHuma (C#, C++)

» A3bIK ONMcaHMa ceten BrainScript

» Haao ycraHasavBatb CNTK Ha 'K (¢ GPU man 6e3)
= Crew. BXOAHOW GOopMaT ANA JaHHbIX

e -= hittps://1 azure.com \ L -BCG 0B Mi-. o sn F no. F no. F no. I C.
= [/IHTepdenc ¢ Python ana obydermd v A Aot et s
CMOIb30BAHMA CETEN e e e
= KOHQUIypaLma Cetm OnmcbiBaeTCA e, e
nporpaMmMomn Ha Python

» MoXxHO ncnoab3osatb Azure Notebook vaum ,
Jupyter Notebook Ha malimHe ¢ GPU . AT .



[ loacyeT MOeBOK Ha Andcke

3AJ1AYA
HabaroaeHme 3a KPaCHOHOTMMM
MOEBKaMM (OHW Xe Yarnku) Ha
nobepexbn ANACKM — OLLEHKa
pa3mepa nonyaauym no BUAEO.

BOJIb
HeT rotoBbIX A1aTaceToB U
MOJEenew.



https://www.microsoft.com/developerblog/2017/10/24/bird-detection-with-azure-ml-workbench/

[ loacyeT MOEBOK Ha Andcke

PELLUIEHWE
ICNONb30BaTh CNeumanbHbIv
MHCTPYMEHT ANA PAa3METKM

;OTOiBI/lleO Mo KJlacCaMm.
OCleleels »)/-1HOU pabomei)
JKCMOPT AaHHbIX a1a Faster R-
CNN (CNTK vam TensorFlow).

Kittiwake

VOTT:


https://github.com/CatalystCode/VoTT/releases

B® Microsoft

Microsoft Al Technologies  tightecem  CNTK

g
I FPGA

Azure Data Azure
Science VM Batch Al

Azure
ML
Studio

Cognitive
Services

Azure ML Service
Azure ML Workbench

\VileYe =S FPGA

Custom | Speech
Vision API

)

(@))]
O
L

Beginner Advanced




1 Mbl XXMBEM B Mepuros CTPEMUTENbHbIX
namMeHeHun. M — oamH M3 OCHOBHBbIX

N0AaNBEPOB.

[ Tooncxoant aemokpatmsauma M —
HayaTb MCNoab30BaTh VI B npoekTax

COBCEM HE CJIOXHO

3 [TocMmoTpuTe Ha Azure Machine Learning v
MaLLMHHOE Oby4deHme



He 3Hato, YyTO 1 Aenatb...
Bce mMou opy3bs yxe ymerT
0by4aTb HEMPOCETH. ..
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Microsoft n

NCKYCCTBEHHbIN UHTENNIEKT -

[Amutpmit COLLIHMKOB
http://vk.com/shwars




