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

Source pixel

Convolution kernel
(emboss)

New pixel value (destination pixel)

[ yOmnHHOE
obyueHue,
CBEPTOUHbIE CETU



Pacrno3HaBaHue M30bpaxeHuny

ImageNet Large Scale Visual Recognition Challenge
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[nybokoe obyueHmne + CBEPTOUHbIE CETU
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/leMokpaTn3auma NCKYCCTBEHHOIO MHTENIEKTa

S Microsoft

Cognitive Services

<D

Bot Framework




O6bABAAEM O CKOPOM 3anycke...

HaT-60TbI M
npyKnagHoM coursera

MCKYCCTBEHHbIN
/ \ MPTHN

MHTEeNNeKT
https://www.coursera.org/learn/artificial-intelligence/




Inusoya l:

50Thl M Microsoft Bot Framework




3aragka:

[ToueMy 60Tbl MOMNYAAPHbI?



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?




[ loMMepbl XOPOLIMX CLEeHapWEB:

1. Tpynnosoe B3anMOAENCTBME
(ayrMeHTMpOBaHMe, 4Yen0BeK-KOMMbLHOTED)
onocoBow amanor

Personal Assistant

CyLlecTByroLLMe BU3HEC-MPOLECCHI
A

S 9 N



DOTbl KadK 3aMEHa MNMPUJIOXEHNAM

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



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=




Y10 Heobxoammo

Visual Studio 2015/201/

C 0OHOB/IEHHbIMW OBHOBAEHUAMM

Bot Application Template

http://aka.ms/bf-bc-vstemplate

YctaHoBuTb B %USERPROFILE%\Documents\Visual Studio
2015\Templates\ProjectTemplates\Visual C#

Bot Framework Emulator

https.//aka.ms/bf-bc-emulator

https://github.com/evangelism/ModernAl/tree/master/SimpleCommandBot


http://aka.ms/bf-bc-vstemplate
https://aka.ms/bf-bc-emulator

S LlemoHcmpayus

C yero HayaTb

https://github.com/evangelism/ModernAl
SimpleCommandBot

TranslatorBot



ObbeanHeHme Ananoros
B ctmne LINQ

from X in new PromptDialog.PromptString("String 1", "p1", 1)
from y in new PromptDialog.PromptString("String 2", "p2", 1)
select string.Join(" ", X, Vy);

B 4BHOM BUAE

await Conversation.SendAsync(activity, () =>
new WeatherDialog()
.ContinueWith<WeatherParam, string>(async (ctx, wpa) =>

{
var WP = await wpa;
return new ChoiceDialog($"Subscribe?", new string[] { "Yes", "No" });
})
.ContinueWith<string, string>(async (ctx, aa) =>
{

var a = await aa;
if (a.ToLower() == "yes") return new StringDialog("What is your name?");

}))s



FormFlow

[Serializable]
public class WeatherParam

public static IForm<WeatherParam> BuildForm()
a .

return new FormBuilder<WeatherParam>()
.Message("Welcome to weather bot")
.Build();

[Prompt("Which city do you want to know the weather in?")]
public string Location { get; set; }

public DateTime When { get; set; }

public Measurement MeasurementType { get; set; }




PyuHOe Cco3aHmne GOopMbl

ilder<SandwichOrder>()

to the sandwich order bot!")

dwich))

pings))

dwich you have selected {Toppings}.")
eite) =>

culateCost(this);
mptAttribute($"Total for your sandwich is ${cost:F2}, ok?");

ds()

for ordering a sandwich!")
c(processOrder)




OCHOBHbIE LWarv no nybamkaumm 60Ta

OTtnaxuneaeM 6OTa 10KaNbHO B 3MYNATOPE

[lybnnkyem 6ota B 0bnako kak Azure App
Service

Pernctprpyem b6ota B http://botframework.com

O6bHoasem App Key 1 App Secret B
Web.Config 1 nepe-nybankyem B 061aK0

TpoBepseM paboTy yaanEHHO B IMYIATOPE

PerCTPUPYEM KaHabl CBA3M Ha
Nttp://botiramework.com



http://botframework.com/
http://botframework.com/

InusoA ll:

KOTHUTUBHbIE CEPBMCHI



Microsoft Cognitive Services

https://www.microsoft.com/cognitive-services/

Happiness NG
Anger |

Contempt |

Disgust

Fear
Sadness
Surprise




[Tonpobyunte camm: @ONMyMirrorBot

3nech Morjia ObI OBITH Ballia
(dotorpadus!




S LlemoHcmpayus

AgeBot

https://github.com/evangelism/ModernAl
Samples / AgeBot



S LlemoHcmpayus

[ 1OF

IMdA
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<a. L

HVEe eCTeCTBEHHOTO

UIS

https://github.com/evangelism/ModernAl
Samples / AgeBot.LUIS



Microsoft

Cognitive
Services

http://microsoft.com/cognitive

REST, C#, Node s, ...

Cognitive Services AP

4

®
9
&
o

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



[ 16 CMOTPETh MPUMEPbI M KaK YUMTbCA

= http://microsoft.com/cognitive
» [IpekpacHble APl Console n gokymeHTaums

= http://github.com/evangelism/ModernAl

" boThl
* [lpumepbl Ha C#
* [Tpumepsbl Ha Python n F# (Notebooks)

" Kypc Ha Coursera — neto 2017 T.



Vision AP]

| \ 1A~= 1“4‘““ 2"9 -
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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



S LlemoHcmpayus

Computer Vision AP]

https://github.com/microsoft/cognitive-vision-windows



Face AP]

= Face Recognition (go 64 nnu, face rect
+ face landmarks)
* OCHOBHOWM MeTOZ, pacno3Ha&ET NMLLO 1 BO3BpaLLaeT

FacelD (Guid)

= [Mounck noxoxxux amy, (Find Similar)

* lcnonb3yeT MMeHOBaHHbIW (3apaHee CO34aHHbIN)
CMNCOK NINL, UV BPEMEHHbIN (80 24 YacoB)

 [lns co3gaHma cnncka L, UCMOJIb3YHTCA METObI

CreateFacelist

= Pacno3HaBaHMe yenoBeka no
doTtorpadum (Identify)

* V|CI'IOJ'Ib3yeT cnncok rpynn ang, Ka>Xkaad rpynria-Ha

OAHOTIO 4YesioBEKa

* [lns paboTbl C rpynnamMu anL, CyLLecTByrOT
crnewumanbHble MeToAbl

= Bepudukauusa (Verify)

* [pynnunposka and (Group Faces)

EyebrowLeftinner
EyebrowleftOuter

EyeleftTop
PupillLeft
EyeLeftOuter
EyeleftBottom
EyelLeftinner
NoseTip
NoseleftAlarTop
NoseleftAlarOutTip

UpperLipTop
UpperLipBottom
MouthLeft

NoseRootLeft NoseRootRight

=D | [ =

EyebrowRightinner
EyebrowRightOuter

EyeRightTop
PupilRight
EyeRightOuter
EyeRightBottom
EyeRightinner

NoseRightAlarTop
NoseRightAlarOutTip

MouthRight
UnderLipTop
UnderLipBottom

Microsoft.ProjectOxford.Face



EFmotion AP]

ObHapyxeHne 6a30BbIX IMOLMIK Ha GOTOrpapuy
« Anger, Contempt, Disqust, Fear, Happiness, Neutral, Sadness, Surprise
e Takoke moxeT 0bHapyxunTb FaceRect

ObpaboTtka BNAELO

* 3arpy)kaem BMAEO

* Yepes kakoe-TO BpeMa noayyaem pesynbtat 0b6paboTkum
* YCpeAHEHHbIV UK NO Kajpam

Microsoft.ProjectOxford.Emotion



S LlemoHcmpayus

Angry Ballmer, Happy Gates...

https://notebooks.azure.com/sosh/library/pubtalks



Inusoga lll:

MalmHHOE 0byueHme
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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



Pacno3HaéM pyKonucHble LUMOPb

Obyuarowas Bbibopka - 50,000 npnmepos


http://www.kaggle.com/c/digit-recognizer

Accord.NET

MaTtematnyeckme QyHKLMK
* MaTpuubl
« CTatmcTka

MalnHHOE 0byueHme

« Knaccmyeckme anropuTMbl

* HelpoHHble ceTH Framewor k
* [nybokoe obyyeHne

ra

NET

ObpaboTka 3BYyKa
ObpaboTka N30bpaxeHni
* Bbigenenme obbektoB M amua (Haar Cascade)

INEMEHTbI BM3Yyaan3al i

http://accord-framework.net



Inu3soa IV:

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

o [lnda cepbe3HbIX IKCMEPUMEHTOB HYXXHbI DO/bLLME
[AHHbIE U BbIUMCIUTE IbHbIE PECYPCH




HeMpPOHHbIE CETH y
=1

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




Y =f(WX + B)
Z=fUY +C)
Z =F4 (X)

ObyueHne cetn — 3a4a4a
ONTUMM3ALIMY

0=<W,B,U,C> — napameTtpsl
OyHKkUMa noteps L(O):

Ana 3apay perpeccum: Ana 3apay knaccmpukaymn:

L(®) = ) 17— Fg(X)) L(O) = ) sign(ZiFg(X))

2
L(O) = Z; — Fo(X;
©) Z( 0(x0) L(8) = —+ Tiepr.w(Zilog( F(X;) +

(1 —Zplog(1 — Fg(X))
cross-entropy loss



ObyueHne ceTu

lofaéM Ha BXOA4 CETU
puMep

BbIUNCIAEM Pe3YabTaT

Forward calculation

Bblumcnaem owmnbky

KBaspaTnyHoe OTKIOHEHME
Cross-Entropy Loss

IcnpaBndem
KOIDDUUMEHTbI AN
YMEHbLLEHMA OLLMOKN

ObpaTHoe pacnpocTpaHeHue
Back Propagation

Hidden




Peasn3auma HeMPOHHOW CeTu

Hao ABHO MPOrpaMMMpPOBaTh aNropuTM OBPATHOMO PACMPOCTPAHEHNS
[na CnoXHbIX CeTel XOPOLWO bl NOAAEPXKMBATL BblumcaeHma Ha GPU/knactepax

Icnonb3oBaHWeE GPEMMBOPKOB

3a43ETCA TONBKO «MnpAMasa» GOPMyNa AN BblUMCIEHNA CETU
ObpaTtHOoe PacnpPOCTPaHeEHME U ODYyUYEeHKMEe NPOU3BOAMTCA aBTOMATHUUECKM

[1oAAEPXMBAKOTCA PA3IMUHbBIE CPEAbl BbIYMCNEHNA

Hanbonee nonynapHble GPenMBOPKM
TensorFlow (Google), Cognitive Toolkit / CNTK (Microsoft), Caffe, Torch, Theano



HeMpOoHHbIe CeTU Ha NM1aTGopMe
Microsoft

The Microso ft

Cognitive Toolkit

- ———

" - Azure Machine
Ecli%rgtwe Toolkit Learning Studio

HA3blk onmcaHms

Pvth . N
yon vs ceten Net#

BrainScript



[ Tomnmep:

OLIEHKa OMyXOn

10

Size




APXNTEKTYPA CETU

| Parameters

min

wn
wn
o
—l

Adoanug-ssoi)

Xewyjos




OnwncaHune rpada BblUYNCNEHNN

[eH30pbl — 3Mmo
MHO20MepHbIe Mampuusl

input = input_variable(2, np.float32)

weight = parameter(shape=(2, 2))
bias = parameter(shape=(2))

z = times(input, weight) + bias
label = input_variable(2, np.float32)

loss = cross_entropy_with_softmax(z, label)
eval_error = classification_error(z, label)



S LlemoHcmpayus

INntro to CNTK

https://notebooks.azure.com/sosh/library/pubtalks



CBEPTOUHbIE HEMPOHHbIE CETU

T

gpod

ED.;-,



S LlemoHcmpayus

Cats vs. Dogs

https://notebooks.azure.com/sosh/library/pubtalks
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/ICKYCCTBEHHbIV MHTENNEKT CTPEMUTENBHO
DA3BMBAELTCA VM TEMepPb AOCTYMEH BCEM

N Ha naatpopme Microsoft — 3to Bot
Framework, Cognitive Services, Azure ML,
Cognitive Toolkit. 1 Bcé 310 B 0bnake!

100 L

1

Microsoft cerogHsa — 310 He npo Windows, a

NC

DPOBYHO TPAHCPOPMALMIO BU3HECa C

NOMOLLBHO TEXHONOTUM
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NcKycCTBEHHbIN i
UHTEN/IeKT Ha N/1IaTPOpPMe e a*~
Microsoft . &

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




