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N3KyCTBEH MHTenekKT

270%
yBenn4yaBaHe Ha
npunaraHeTo Ha N npes
nocnegHute 4 roguHU

Facebook: 10 000 000
CHMMKW Ha BCeKu 4yac. [lo

2020 uudpoBaTa BceneHa
we AOCTUTHe 44

zettabytes... 1021 "

IBS

MU noTeHumanHo aga
reHepupa
AONbAHUTENHA
MKOHOMMYECKa CTOMHOCT
npnubansntenHo
$13 T po 2030

NN KombuHauum ot
TEXHOJIOTUU KOUTO Hanarat
MHOBALMU BbB BCUYKU
obnactn

1COMPASS



UcTtopuma Ha NN

“Artificial Intelligence”

(McCarthy, Darthmouth) B'rthl O} AI field

\

Expert systems

*e—o—o o
1940 1950 1960 1970 1980 1990
Negative results

machine translation

Collapse of Lisp machines

Searle: strong/weak Al

— Game (checkers) Al'’s

= Turing: Turing test

-~ Bush: As we may think

2000 2010

Deep Blue beats
Kasparov

Voice recognition

IBM Watson on Jeopardy
Siri, Cortana, Google Now

Google AlphaGo —

Google Duplex -

Deep learning
I—‘%
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Virtual Assistant

€ Send Audio

Google yasoo!

Yandex Aol. &
Bai®me | Bing

Medical Diagnosis Navigation systems

NETFLIX
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Games Robotics

IBS COMPASS




Bb3amorHoct Ha NI

Predictive Systems

Search and Natural Language
Optimisation Understanding
Knowledge MACHINE Expert
Representation LEARNING Systems
Information Machine
Retrieval Vision
Robotics

IBS COMPASS




NpepusBukarencsea s U

Sense Comprehend Act Learn
® B x) 0 sl
X ,

v PasnnyHun BuA0BE AaHHU v’ EkcnepTusa 3a peanusauma v MHTerpauma B uanoctHo v Al HenpekbCcHaTo
n3obpaxKeHua, 3ByLn, rOBOP, Ha Moaen U 3a cneunudPpuyHu peleHne ONTUMM3UPA CBOATA
TEKCT 3HaHWA M oNuTa B v’ Mpo3payHocT n edeKTUBHOCT, KaTo ce

v' Tonam obem 1 TpyaHa KOHKpeTHaTa obnacT cnpaseaMBocT Npu Y4y OT ycrnexa unm
06paboTKa, C HEACHMU v BaBeH npoLec ¢ MHOro n3BexJaHe Ha Heycnexa
KOHLLenuum ntepaum n eKCnepmmeTHU peLleHneTo v/ HenpekbcHaTo

v/ KauecTBOTO Ha AaHHM e HabnoaeHne n
peluaBallo 3a pa3bupaHeTo naeHtuduumpaHe Ha
MM W MPaBUIHOTO OTK/IOHEHUETO

noCTpoABaHE Ha moesia

IBS COMPASS




Machine learning ocHoBeH thokyc B U/

Deep Learning
(Neural Networks)

Machine

Artificial
Learning

Intelligence
Self-Learn with

Learn with
More Data

Act Rationale
Experience

IBS COMPASS



Machine learning vs Deep Learning

L | Algorithms

Input Feature Features Classification Output
Extraction

Deep Learning

= — 3k — [=

Input Feature Extraction Output
& Classification

IBS COMPASS




IBM CtpaTerua sa aBTomatusmpaHe Ha U

| 2 0.928 S

| 3 0.926

| a4 0.926

Transfer Learning AutoAl Experiments | Pipeline Neural Network Search

v’ Transfer knowledge learning optimization
KoedpuumeHTUTe Ha Beue obyyeHaY ABTOMATMYHA NOAFOTOBKA HA v ABTOMaTMYHO U36Upa
MpPEeKa MOKe [a Ce NPUIOoXKAT B AaHHUTe, n3bop Ha NoAXOAALLATA APXUTEKTYA
Apyra obnacrt, c npomaAHa camo B XapPaKTEPUCTUKN U Ha HEBPOHHATA MpeKa
nocneaHuTe cnoese ONTUMM3ALMA Ha NapameTpuTe

v Watson Services,Watson Studio Ha moaena v" NeuNetS

IBS COMPASS




Al for AI: aBTomaTnsmpaHe Ha UU

Neural network pipeline optimization Monitoring Al outcome with
architecture and search Decision optimization trust and explainability

IBS COMPASS




AutoAI, IBM Watson Studio

. I/IHTerpl/lpaH B Watson Studio u SeanE I sanvors
Watson Machine learning v e S
TpaHcPopMMpaHe U moaenmpaHe c T S5 — O .
ONTUMM3ALMA Ha XuUnep napameTpuTte e I

« Pesyntatu oT 06y4yeHNETO B peasnHo
Bpeme, nomaraiy npocneafssaHeTo

Ha NpenCcTaBsHETO Ha Moaena | -

| s 0839

« Bbp3 gennoii Ha mogena B Watson o
Machine Learning o os:

| = 0.500

IBS COMPASS




Nonsu ot AUtoAl

Build models faster
/7*‘ ABTOMTUM3MNPA /
npouecnHra Ha gaHHUTE U ,:J-
paspaboTkaTa Ha
onern .
( ) yluﬁ’lp ﬁ1e skills gap (—‘
I') No coding? He ca (‘l
Heobxoanmu
cneungunyHu yMeHums
Discover more use P o)
( ) cases £
\ 2

collaboration c Al
everywhere ga
NOCTaB/ HOBW
npeaon3BMKaTeENTBa

IBS

Find signal from noise
Auto-feature engineering
yNlecHsBa U3BNMYaHETO
XapaKTEPUCTUKN

Rank and explore models
bbp3o cpaBHsABa candidate
pipelines ,3a ga ce Hamepu
Han-000bpusa Moaen

Ready, set, deploy
[eHepupaHUaT npouec c
AutoAl moxke pa 6bae
necHo gennowviHat ¢ REST
APIs c one click

1COMPASS



IBM Openscale

* TloyTn Bcekn mogen, 6e3 3HaYeHne KoKo
BHMMATENIHO € MPOEKTUPaAH, e BEPOATHO A3
NpPoABABM HEOHOEKTMBHA OLLEHKA

* CBpemeTo MmoaenuTe NPOMEHAT CBOATa
TOYHOCT

Al Fairness, Monitoring ani
Explainability

BuamumocT, B peasiHoO Bpeme HabtogeHre Ha
TOYHOCTTa Ha MoAeNa
HabnogeHue Ha cnpaBea/IMBOCTTa Ha

MmoAena npu:
MNoarotoBka Ha AaHHUTE
Oby4yeHue
PaboTtaTta Ha moaena

Ob6sacHeHMe 3a Ba*KHOCTTa Ha BCAKaA
XapaKTepPUCTUKa NPU U3BENKAAHE Ha
npeaBuXaaHa CTOMHOCT

1COMPASS



HabnoaeHune n pegyumpaHe Ha OTK/IOHEHUNETY,

Watson OpenScale \

~ Online Post Processing
N\ (Intercept & Fix Features

Al Fairness 360 \
- In-Processing \ ‘
~ N (Intercept & Fix Algorithm
Al Fairness 360 \ ‘
Pre-Processing \ O’Q’ l
(Intercept & Fix Training Data) \
\ I o
N /

@ : </>

IBS COMPASS




Kakso e“fairness”

[BM Watson OpenScale

Spark German Risk Deployment - Final : Fairness
Select the features to monitor
For each feature you select, Watson OpenScale will monitor the

deployed model's propensity for a favorable outcome for one
over the other.

Features are monitored individually, but any debiasing will
correct issues for all features together.

3a Watson OpenScale

IBM Watson OpenScale

Spark German Risk Deployment - Final : Fairness
Specify reference and monitored groups [Sex]
Divide values into two groups - reference and monitored.

Reference group values are used to calculate disparities of
outcomes between groups. Specify the monitored group values

18M Watson Openscale

Spark German Risk Deployment - Final : Fairness
Specify the favorable outcomes

Watson OpenScale will calculate the percentage of records that
receive the predictions specified.

If avalue is not available in the value list, enter it manually.

that will be compared with the reference group to check for
potential bias.

Favorable values

No Risk x

male x

Unfavorable values
Monitored group

Risk x

female x

18M Watson OpenScale

Spark German Risk Deployment - Final : Fairness
Set fairness alert threshold [Sex]

Track when fairness falls below an acceptable level.

Indicate when fairness falls below this threshold

1COMPASS




Watson OpenScale Explainability Screen

IBM Watson OpenScale

Explain a transaction

© eScllefcc2aa852707.. X @ e5cllefcc2aad52707.. X © dd1afce095783b8fbc... * © dd1afce09578308fhc0... *
Details @ Minimum changes for another outcome Minimum factors supporting this outcome

e5cllefec2aaB52707d4611bec%aa2a9-7 rent 20

Spark German Risk Deployment - Final yes

= co-applicant
Spark German Risk Model - Final outstanding_credit
54.0
No Risk CONFIDENCE Risk
7% 93%

Factors contributing to No Risk confidence level Factors contributing to Risk confidence level

Age: 54.00

o | I 5%

LoanDuration: 33.00

I 7%

CheckingStatus: no_checking

I 3%

EmploymentDuration: greater_7
%

OwnsProperty: unknown

1COMPASS




3awo Power 9 AC922?

v" Bbp3 1/O - PCle Gen 4, CAPI 2.0, OpenCAPI n NVLink

v' 1o 6 NVIDIA Tesla V100 GPU — no3BsonABa efHOBPEMEHHO
TPEeHMpaHe Ha MoAeNa U TeCTBAHE

v’ 44 appa (Bpeme 3a Komnunauma Ha OpenCV (6m0.187s)

v' Watson Machine Learning Accelerator

v" BCUYKM HeobxoaMMM NakeTu 3a pa3paboTka — AOCTbMNHM Npes3
Conda.

v' OC: RHEL 7

IBS COMPASS




Hawara cpeaa 3a pa3spaboTka

Web browser

Existing data Watson Studio Local web client Existing

sources Watfon IStLlJJldiO Admin console LDAP
oca
| oo

Data Scientist Administrator

Kubernetes cluster running
Watson Studio Local

Control/Storage nodes Compute nodes Deployment nodes

@ 5 Storage
partition
Master node

IBS
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Computer Vision IBM Power Al Vision

Object Detection

Image Classification

IBS COMPASS



Computer Vision Problems

Image Classification Neural Style Transfer

— Cat? (0/1)

64x64

Object detection g

I
A

Andrew Ng

1COMPASS



Deep learning convolutions

CAT

l.... ‘ Y OUTPUT

LABELED)
PHOTOS

DOG Z o

IBS COMPASS




PowerAl Vision core capabilities

IBM PowerAl Vision Data Sets Models Custom Models Deployed Models

Welcome to IBM PowerAl Vision

A

Create Dataset Prepare Data Train Model Deploy Model
Start by adding images Label objects or assign Select a few custom Deploy the trained model
and video files to a data categories to images or options to create your and receive an API link for
set. videos, then use auto model. an inference device.

labeling to complete the
entire data set.

IBS COMPASS




“it's a cat”

image2vector
standardize

A e .
- =
= e

0.73>0.5

probability cat
more than
probability non-cat

Linear Sigmoid

\ Linear Relu
~_

— 0.73

? KakBo e curmoung u peny

OO0
PIZANN
OO066

byHKUMA, HeobxoaMmo n e
na 3Haem

IBS COMPASS




[Mpn Object Detection, [lepnHnpaHe Ha OOEKTHU ETUKETU U Cb3aaBaHe
Ha PpaMKa OKOJ10 06eKTa C NPaBUIHUA ETUKET

® Data set/ Dogs and Cats

Total files: 20

Matching files: 20 Selected files: 11

4. Augmentdata ¢' Autolabel . Export data set

Assign category

Label objects

Sort by:

Select

v Uncategorized

= Select [ Delete

v Uncategorized

A . [=]=] o—
View: =

C Refresh

v Uncategorized

O

(V]

Cat @) X Dog 1) X

1COMPASS



[eHepupaHe Ha AONBAHUTENHU AaHHU Ype3 aBTOMATU3UPAHA NPOMSAHA H:
n30bpa*keHneTo

Augment data

Select the filters to use to augment your data. A new data set will be created Blur sample N
that contains the original data as well as additional images created by using
these filters. Visit the IBM Knowledge Center for more information about data

augmentation.

Blur i Color

Gaussian blur

0 . 100 100

|:| Sharpen Rotate

Motion blur

0 ‘ 100 100

[] Crop [] Noise

Selected items in current data set: 20
New items to create: 400 Cancel m

Total items in new data set: 420

IBS COMPASS




Oby4yeHune Ha moaena

Train model / Dogs and Cats

® Data set / Dogs and Cats Model

Total files: 20 Matching files: 20 Selected files: 11
Create new model

. Dogs and Cats_model
Train model 4. Augmentdata ¢ Autolabel . Exportdataset

Type of training

Loss VS Iteration (® Image classification

(O Object detection

B Test Loss Model selection
Train Loss

System default (GoogleNet
B Test Accuracy O ErmifEa ceanEsrre (=)

O Custom model:

Loss

& $ - S > Advanced options

Iteration

IBS 1COMPASS




Cnep KaTo moAaensbT e obyvyeH, MoKe [1a ce eKcnopTupa uam ga ce
aennoiHe. MHAMKaTopu 3a KavyecTBOTO Ha MoJena

® Trained model / Fasteners Augmented_model

Trained models are created from prepared data sets.

The model can be validated, exported, and deployed for production for Graphics Processing Units (GPU).

Object detection
Optimized for accuracy (faster R-CNN)

Export model

Created
11/8/2018, 5:39:18 PM

93% 99% 98% 95% 84%
Accuracy, Precision mAP Recall IoU

322 objects / 207 images

IBS

OBJECT AVERAGE PRECISION RECALL 10U
nail 1 1 1

230 objects / 184 images

screw

322 objects / 230 images Wt Dizwly Vel
bolt 0.986 0.96 0.986

Model hyperparameters

Learning rate
0.001

Momentum
0.9

Loss VS Iteration

Loss

Max iteration
4000

Ratio

0.8

0.0

Iteration

Weight decay
0.0005

B Train Loss CLS
Train Loss Bbox

COMPASS



TecTBaHe Ha moAena C NPUMEPHO n3obpaxkeHue - KnacndbmnKkaums

® Deployed model / Dogs and Cats_model

You can call the generated application programming interface (API) to run your deployed model.
The API is unique to this model, and you cannot edit the API.

Image classification Created
System default (GoogleNet) 11/8/2018, 3:19:57 PM
Model: Dogs and Cat: : By: admin

API Reference

API endpoint:  api/dlapis/aecae2fe-3dbc-42d3-acc1-777d886a6bc7

GET ‘ ’ POST ]

Test Model

External URL

Drop files here

100%

\l/ Accuracy

—

Import files

Results

Confidence threshold
1@ 1 0.1

CATEGORY CONFIDENCE

Dog 0.99961

Heatmap opacity
0 O 100 50

Y. Download heatmap

1COMPASS




O3HayaBaHe Ha KagpuTe C UMeHa Ha 0beKTH

3non3BaHe Ha NOAMHOXECTBO Ha BUOEO it
pPaMKW, eTUKET 0DEeKTU Gelco

vw_mm ESNCZ BT

| PoweR PLAY |n’
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Document Layout analysis Power Al Vision — BoaHunyeH nucr

* Pa3no3HaBaHe Ha OCHOBHMU
AaHHU OT AOKYMEHTA, . b e
Heobxoanmm 3a S —— @ "“hp
aBTOMaTU3NpPaAHE Ha S g : —
obpaboTkaTa

* Object detection and
segmentation

* Rest Api e

==

IBS COMPASS




Document Layout analysis npeanssukartencrsea

* 3aTpygHeHue Ha ocr, nopaau (=]

sssssss

CeErMeHTUPaAHNA OOKYMEHT U
Ha/IMYNETO Ha MAJIKN eJIEMEHTH

* EKCnepumMeHTUpPaHE C pa3INyHK
MPEKMU

* KoHuenTyanmsaumua Ha
ANOKYMEHTA

IBS COMPASS




Al B peanHua XnsoT (Karto ycayra)

Power 9 Server

PowerAl Vision .
g IBM APP Connect - -
— Document Upload Service y E —
(Spring Boot) E ¢ I .
I
|
|

Mobile App

@II Al Specialist

Load Balancer
(Nginx)

MQTT

|b. HTTP REST POST

-———

-

4
PowerAl Vision
Inference Server

Client System

PostgreSQL

L ]
Prepl:gigzsing Model Routing
Ny Service (Spring
l" Service Boot)
] ’ (Python Flask)
— ]
L HTTP POST—— -”
-i’!
] 'I

Callback Service
(Spring Boot)
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Al B peanHus }X1BOT (Npu KAneHra)

VM (Centos 7)
Client Networl K

On Premise
| UKS Full Disk Fneryptad

185 Network

Watchiower VPN Client
Storage Container

Postarasql

Storage Contaner

.
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Aemo

TIMEOFF.GURU

Al 1 ynpaBneHMeTo Ha OTMNYCKKU

IBS COMPASS




Kak ga npunoxxum UUN 6bp30 un epeKTuBHO

v InformationArchitecture&Al . be3 KOHCUCTEHTHU U
KauyeCTBeHU AaHHM He moXKem fa pa3smBame NI

v AutoAl for Al. Hamansasa spemeTo 3a pa3paboTKa u
ynpasnABa NpeAcTaBAHETO Ha moAena

v’ Deep learning tools. MpaBAaT Bb3MOX¥HO 6bP30TO
nocTposaBaHe n obyyeHne Ha HEBPOHHATA MpeXKa

v’ Power systems 9. MoaxoaAila apxutekTypa 3a Al |

IBS COMPASS




bnarogapum 3a BHUMAHUETO
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