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Digital Opportunity

/

"

Economic Digital
Activity Ecosystem

~

)

N

III Support free flow of non-personal data
d

Merge physical and virtual worlds

Improve the quality and speed of decision-making

Digitization New
|I and Collective decision-making

Opportunities

Cross Domain Linkage (energy, food, climate, social,
health, etc.)

III New products, services and business models
¢1

/

00Q@0e
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Industry transformation powered by

Mobile devices

Cloud computing e loT platforms

g Location detection
technologies

Augmented
reality/wearables \

Multilevel customer
interaction and

customer profiling

Big data analytics
and advanced

algorithms

Advanced human-machine
interfaces

Authentication &
_____________ L fraud detection

Smart sensors 3D printing

(*) pwc, 2016 Global Industry 4.0 Survey

00Q@0e

Principles

* Interoperability
* Decentralization
* Virtualization

* Real time

* Service oriented

 Modularity
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Self-Diagnosis, Optimization,
Organization
Autonomous Intelligence

DESCRIPTIVE
What Happen?

e10181

't
3'}6"oq i 010 1% ;-;;l"-
018181018181010 101010,

DIAGNOSTIC
Why it happen?

61 Le1010 oror®

100

DATA
b

A
18

PREDICTIVE
What Will happen?

L

[ 9 ‘Qm}“o ; (3 .‘.'
U CICH ELT o1 1o

0101 10199
.-:-n]e?r '|2!“0!0‘1!9!o\l‘.'.‘.‘.o.‘.

PRESCRIPTIVE Decision Support I.|.|.Il|||.

What should | do?? - .
Decision Automation

FEEDBACK I

00Q@0e
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Artificial Intelligence, Machine

Rule-based

automation
4

Automation
under certainty

(*) Source: A.T. Kearnet analysis

Learning,..

Artificial intelligence

Machine learning

Decision
trees

Supervised
learning

Support D
. vector eep
EETEIE machines learning
algorithm (neural nets)
Bayes

nets

Ontology
reasoner

Supervised
learning

Contextual
self-learning

—

Automation
under uncertainty

00Q@0e

futureindustry
congress
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Virtual resources that can automate
highly repetitive, structured tasks with
very specific, linear decision criteria

Artificial intelligence (Al):

The discipline of making analytical
machines intelligent, enabling an
entity to function appropriately and
with foresight in its environment

Machine learning:

Techniques for learning and
performing cognitive functions
(examples include algorithms for
supervised and unsupervised learning)

Deep learning:

A statistical machine-learning
approach based on deep neural
networks that attempts to mimic
brain architecture for learning
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New surge in Al development

Increases in computing speeds enable systems to collect and process

Computer power rapidly vast amounts of data. Computers process 10 to 100 times
faster, powering growth in neural network computational models

Costs are falling as computing speeds accelerate (costs of 1 million
COStS transistors are dropping 33% annually). Capital requirements are down
and potential returns up

@ Growing interest in Al among minded students has led universities to
Talent availa bility create programs focused on the technology. Graduates from them
&%i expand talent pool for companies building autonomous systems

Cultural barriers to Al are crumbling as consumers grow more
comfortable with “smart” features in a range of everyday items.

o000




eurecal 0D iysindosr
Al has expanded fast

Major Investments are being made in Al... ...Leading to an impressive growth of Al . D | .
External Investment in Al-focused companies, 2016 Revenue by technology silos, CAGR (15-25) eep earnlng
$ billions $bilions %

127 =100% 51

Technology Investment amount

Machine / Deep learning _ 5.0-7.0
Computer vision _ 2.5-3.5
Natural language - 0.6-0.9

Smart robotics B o305

Autonomus vehicles - 0.3-0.5

. Cognitive computing

B Predicitve API's

00 ©O

Virtual agents I 0.1-0.2

2015 2017F 2025F Others

(*) Source: World Economic Forum, based on data from @
capital IQ, Pitch book, Dealogic, McKinsey
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The economic impact of Al on countries

wd Fronie Economics % @ e
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Manufacturing GVA in 2035 (US$ billion)

TOTAL GVA:
US$12,173B
07 . Intelligent
2,0M automation
+US$ 3,776B ’
1,398 . Augmentation
. Total factor
productivity (TFP)
8,397 8,397 Growth rates in 2035 of gross

value added (a close approximation of GDP), comparing
baseline growth in 2035 to an artificial intelligence scenario
where Al has been absorbed into the economy.

BASELINE Al STEADY STATE

(*) Source: Accenture and Frontier Economics
00QROO 6
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Al Industrial Services

Prescriptive
Resource

Optimization

Smart

Malntenance
Flexible
Production &

/ Smart

$
" Workforce
L A
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Predictive Quality: Plastic
Injection

» Supervised Machine Learning

 Signal Processing techniques

* Data Fusion

» Soft Real time Performance (time cycle)

* Flexible:
* Binary problems, multiclass problems
* User defined defects, parameters
* Automated: Controls de production of

different machines in parallel without
required major user inputs

00Q@0e
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Success Story: KPIs

Prediction processing time:

* Objective: within cycle-time : 22s

* Measured: 3 machines running in parallel (S 97%

— Receiving data (4 sensors) : 243ms
— Processing and predicting: 823ms
— Total = 1.066s

Prediction accuracy:

* Defect detection > 95% for the PCS in the 4 demonstrations 1 @@(jy
AL 0

* 10 samples of preventive alarms
* >80% over 40 machine configurations

Scalability:
* Onani7 laptop

* Max scenario tested 5 injection machines =0
* Scale up well up to 20 machines 95 %D)

* Single threat approach
QOO
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Challenges Faced by Al

N\
@ Introduce intelligent automation

\

Challenges W
faced by Al §
ﬂ} @ Augment labor productivity

[

Accelerate development of new
Redefining .
copyright and fair use SerV|CeS

/
00Q@0e



eurecat 0D iysindoser
The Pathway

009

Map your Create Initial Define the Become a Transform Actively plan
Digital . . capabilities virtuoso in into a data an ecosystem
Pilot Projects ) )
Strategy you need data analytics driven approach

b o o o 6 o
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WORKSHOP 4

INTEL-LIGENCIA ARTIFICIAL APLICADA A
LA INDUSTRIA: MITE O REALITAT?

Angel Freix6 | CREATECH360 Ricardo Simon Carbajo | CeADAR Fernando Vilarifio | CVC Lali Soler | EURECAT
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THANK YOU

“innovating for business”

Joan Mas J_I

Director Digital Area tecnio
Eurecat
Joan.mas@Eurecat.org M Se ey
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intelligent control solutions 3 6 O.

Nueva generacidn de estaciones de tratamiento

de aguas inteligentes
FUTURE INDUSTRY

CONGRESS

Angel Freix6
Organitzal Organiza | Organized by: eurecat
General Manager .




Createch3602
Empresa

Especialistas en soluciones de control inteligente para la
optimizacion de procesos y ahorro energético en depuradoras

EXPERIENCIA

OMés de 150 instalaciones a nivel global

OPIantas urbanas e industriales

OProveedor de los principales operadores de aguas

Xififdes | AIGUES DE RAAAY

»
r

IS | iAnRESA AAVAVN I_\_ -
e ©Tetwesa TRAAVE [ ol S S
1 %% aquala TRATAMENTO DE AGUAS RESIDUAIS DO AVE, 5 NS e o atalunya, 5.A.
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Createch3609
Vision 3602 CREA® Platform

Vision integral 3609

“®Createch
360"
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Vision 360°
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Createch3609
Vision 36092

ARQUITECTURA CREApro y CREAmaster

ANALIZADORES ™M
DE REDES

cem-2
I T -
ccM-3

-qm==t-q--t--
Q
o

- E
-

RED DE PLCs EXISTENTES

Internet
Ethernet

APLICACION WEB PLATAFORMA
DE GESTION EN NUBE CONJUNTO
EDARS

“SCrea
master*

i“llll il

SWITCH

SCADA

FO
Ethernet

APLICACION WEB PLATAFORMA
DE CONTROL LOCAL

“SCreapro

- vl

"°-'-.‘.°Create?()36@_



Createch3609
Vision 36092

ARQUITECTURA CREApro y CREAmaster

...... ———— - - -

2 % e
J M
ANALIZADORES ™ S APLICACION WEB PLATAFORMA

DE REDES 7 & = ‘/\ DE GESTION EN NUBE CONJUNTO
: ' EDARS
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'----1 SCADA SYSTEM PLC
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Vision 36092

BENEFITS

INTEGRAL MANAGEMENT

Key processes optimization: aeration,
sludge line, anaerobic digestion,
cogeneration, etc.

CONTROL STRATEGIES
Feed-back, Feed-forward, adaptive
- predictive, energy tariff, equipment
management

PROCESS INTELLIGENCE

Decision support dashboards, automatic
reporting based on advanced data analytics
and Key Performance Indicators (KPIs)

REAL-TIME DATA MONITORING
Quality parameters, equipment
performance, energy cost evolution,
weather forecast.

&
&

INTELLIGENT CONTROL LOGICS
Classical mathematical models + Expert
knowledge based on fuzzy logic, pattern
recognition and machine learning.

TRAINING & SUPPORT
Full assistance, training and after-sale
service to platform users

]

4 Upto Y, " Upto 4/ Upto // Up to \
o 4 ' | / 4 Y A\
100% [ 40% [ 50% [ 35% [ 10% \
Treated water | Reduction ! ' Reduction ‘[ Reduction in | Reductionin ’ |
qualiy R in kWh W inenergy \  chemicals ‘\ sludge treatment /'

guaranteed ), consumption 9 cost ), consumption 4 *” cost Y 4

h . N Y 4 V‘*—TQ-A,V V 4
2 S - g  —

Average payback 1-3 years!

°-'-.'.°Createg6@.
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Mayor exigencia |=> Nuevas herramientas

SENSORICA

Analisis de la calidad de
las medidas on-line

Menor dependencia
instrumentacion

Virtualizacion de sensorica
Mayor fiabilidad procesos

Mayores ahorros
energéticos

ARTIFICIAL INTELLIGENCE  +

PROCESOS Y EQUIPOS

Optimizacion lazos de
control automatico

Solucidn a problemas
complejos

Uso de la experiencia de
casos anteriores

Mayor fiabilidad procesos

Mayores ahorros
energéticos

"°-'-.’.°Createg6@_

GESTION DE LA
INFORMACION

Obtencion de indicadores
de rendimiento de gran
volumen de datos

Analisis cruzados de datos
determinar rendimientos o
deficiencias de equipos

DATA ANALYTICS

Mll



Createch3602
Proyecto IDM4water — Intelligent Data Management for Up-graded Smart Control in
Wastewater Treatment Plants

eurecal “Createch

intelligent control solutions 3 6 O.

OBIJETIVOS

Q Asegurar la fiabilidad de los sistemas de control inteligente minimizando el
riesgo de toma de decisiones erroneas debida a la mala calidad de senales on-line

>~ Dotar al control de capacidad de aprendizaje

~§
@ Empaquetar estas capacidades de IA en un médulo IDM gue pueda se
incorporado en nuevas Plataformas de control y en Plataformas existentes

‘ "°-'-.’.°Createg6@_
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Head of Innovation & Development

CeADAR (Dublin, Ireland)
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CeADAR

Centre for Applied Data Analytics Research

National Centre for Applied Data Analytics and Machine Intelligence

Dr. Ricardo Simon Carbajo

Head of Innovation & Development
ricardo.simoncarbajo@ucd.ie

TECHNOLOGY

CENTRE W
ENTERPRISE IRELAND
IDA IRELAND SUPPORTED


mailto:ricardo.simoncarbajo@ucd.ie

@ﬂﬂgugﬁﬂ
CeADAR

Centre for Applied Data Analytics Research

)

L

TECHNOLOGY
The National Technology Centre for Applied Data Analytics and Machine Intelligence CENTRE:@ 0=

ENTERPRISE IRELAND

Funded by Enterprise Ireland (El) and the Industrial Development Authority (IDA) ... IDA Ireland
] . ° ENTERPRISE
Universities: ] . IRELAND
* University College Dublin (UCD) UES o where lanovaton means business
e Dublin Institute of Technology (DIT) Vi %

Senior R&D staff

Applied R&D exclusively directed at industry challenges

Development and deployment of Al & Big Data Analytics for the competitive advantage of Industry in Ireland

Machine Learning | Big Data | Predictive Analytics | Real time analytics | Deep Learning | Blockchain



alidil
CeADAR
CeADAR - bridging the gap =5 i

University CeADAR ~ Enterprise

* Basicresearch

* Application development

& technology creation & proof of concept Product development
* Market push . e Business-value driven and commercialisation
* Technology driven » Market pull/need-driven

TRL1 Y TRL2 Y TRL3 Y TRL4 [F] TRLS 9@9 » R »m
Basic Technology System System proven
principles validated prototype through full
observed in lab demo’ed commercial
in operational application

environment 4
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Centre for Applied Data Analytics Research
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Demonstrators funded from CeADAR core funds
Applied R&D exclusively directed at industry challenges
Approx. 8 demonstrators delivered per year
Demonstrator rapid prototyping delivered in 6 months
No-charge trials of existing CeADAR technologies

Quick wins with CeADAR’s extensive IP catalogue

Each project delivers:
v’ State-of-the-art review
v" Technical specification
v" A demonstrator
v" Industry evaluated demonstrator performance

.||;|!i|
CeADAR

Centre for Applied Data Analytics Research
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Centre for Applied Data Analytics Research

As well as the core-funded engagement model,
companies also engage with CeADAR in:

e Collaborative research
e Consultancy
* Training

Leveraging:
* National Funding @ Relano
 EI & IDA instruments (Innovation Partnerships)
* EU Horizon 2020 instruments




.||;|'i|
CeADAR

Centre for Applied Data Analytics Res:

advisory bespoke solutions demonstrators

fﬂ\f

business seminars collaborative work flagshlp prOJects



CeADAR
Demonstrators & Projects
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Centre for Applied Data Analytics Research

Machine Learning | =
] n e
i '=?:7.:::: - == 3 — !
Big Data - :_ i S [:] l:
Predictive Analytics = :
Real time analytics P
5 ) ] Contact Centre Analytics @eoe - -
eep Learnin = ee——
P - Customer Analytics 2 b,?*E&,‘?‘—"'jLLf<
Blockchain Fraud Behaviour Analytics s

L.....:..‘.-u . :lf.":“.as. ‘.

Social Media Analytics

T T

Location-based Analytics

NLP & Text Analytics
Sentiment Analytics 515604 moseames m chutiors

Video & Image Analytics

Precision Agriculture

Predictive Maintenance




Al
Time Series Analytics T

& m
I 1
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P |

* Telecommunications Analytics

* This tool enables the user to extract patterns/events from time series
data and to search for patterns/events that are approximately similar to a
search pattern or to cluster search patterns across multiple time series

* Router’s Network Traffic Issues
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Centre for Applied Data Analytics Research

overheat

-« Dattery

charger laptop

i bug

= > crigé.;;;fault
i — H I N “'..g_,. |
 Contact Centre Analytics H o I
* Automatic topic and issue extraction over large volume audio dialogue E B 0 E';';',-';%’,:eﬁa“ﬂ'.‘.“:' = l
* Alerting to new and trending topics and tracking of known topics E:if:\:; — i EL E
* Applications = mﬁ;j:i = i 5
¢ contact centre data - ';.—:.’l'z'.:.'.'.'.f..l'::'?f:‘.:!i?:‘ E 0 E

* online video transcription data

* large-volume speech audio domains
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Centre for Applied Data Analytics Research

* Logo Recognition
* Track brand mentions
* Improved sentiment analysis
* Measure sponsorhip ROI
* Find visual influencers
* |dentify moments of consumption

* Precision Agriculture

* Major player in infrastructure for the poultry & livestock industry

e Real-time analysis of livestock metrics from multiple distributed and
networked sensors
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Industry 4.0: Wind Energy T

e Wind Turbine Predictive Maintenance

* Reduced inspection, intervention and maintenance costs
e Early Fault Detection

* Wind Turbine Power Output Optimization
* Wind Turbine Configurable Parameters (Blade, Nacelle)

e Wind Turbine Farm Power Forecast

* Accurate Energy Production (weather, historical)
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Industry 4.0: Oil & Gas QT

e Pump & Valve Predictive Maintenance

 Degradation, Schedule Maintenance
 Maintenance of Subsea Pipeline in Oil & Gas
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Computer Vision Market

7~ s The Best Jobs in the U.S. 2018
\" Tra ctica (Based on Salary and Opportunity)

Percent growth in

Computer Vision Revenue by Application Market, World Markets: 2015-2022 Average base salary (5) w number of postings

$136,000 ) . >130%
$100,000 Machine learning
$60’m0 oINS $76,000 . 91% - 130%
1 engineer

= Automotive S0V — $136,241
166%

$50,000 = Sports & Entertainment
o [

Consumer ln| ln|

$40,000 = Robotics and Machine Vision Data Optometrist
scientist
= Medical
$132,915 $131,692

SeClll'ity & SuNeillance _ it | 106% 18%

Computer vision
engineer

)

$131,297
169%

ons

= $30,000
-
7 ° .
= = Retail > .
mAgriculture : _
$20, (X)O } ¢ H Development Agile Chief Full stack Head
—— operations coach estimator developer of sales
! engineer
$125,714 $120,142 $116,848 $111,640 $108,788
—_— 3
s : 91% 101% 198% 42%
10’ mo - I . .
e [ ]
- T f T T f
- - - . Staff Product User  Preconstruction Construction Construction Senior talent
s_ pharmacist owner  experience  manager manager superintendent acquisition
2015 2016 2017 2018 2019 2020 2021 2022 ressarener e
$107,584 $101,857 599,551 $95,337 $85,655 585,70 $85,076
42% 33% 126% 37% 122%
Project Plumbing Commercial Registered Commercial Construction Project Partnership Sgr!inr
. superintendent engineer project nurse - real estate estimator  architect  manager  clinical
Article & Sources: manager Infusion agent specialist
$83,326 $82,063 $81,023 $79,952 $78,675 $78,052 $77,931  §76628  $76,598
48% 277% 7% 34%




Catalan Computer Vision

Ecosystem

Administracio publica i associacions
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Catalan Computer Vision

Ecosystem

Ecosystem of Computer Vision in Catalonia

+700 2017

professionals

75 {? + 250

iiii =| Pure Player Publications in high
1=l companies impact index journals
O
Oj +1 M€ '_eneé | +130
Incomes — Funded projects

C\E +90 M€ &@ 'I-!;]essg

Total incomes

Health & Wellbeing Security & control

Advanced processes (Industry 4.0)
Marketing/ Retail Dealers

20



Only Center in Europe fully devoted to Computer Vision

23 Years + 64 Staff :€2 . 8 :\:l‘fc{r):‘eear




Newideas Marketing
/ / actions

o
Competitive = CVC [} Private

grants Research Technology funds
transfer

\ Knowiledge | Know-How
Resaarch / Development

1

Prototypes

| Publications




Facts & Figures 2017 fove:

@ 21 Competitive projects obtained:

Research 5 R+D projects of national calls (255 K€)

1r+D project of european calls (18 K€)

3 R+D of other calls (233 K€)

12 HHRR grants (FI, DI, FPI, FPU, Cofund).

CVC is partner of the Marie Curie Cofund P-Sphere project within the UAB hiring 6
post-doctoral researchers in 2017.

23
GGG



Facts & Figures 2017 ¥CVC!

=[] Scientific Production &@ PhD Thesis

40 JCR indexed Journal articles 6 defended Thesis, within the Informatics PhD
programme of the UAB. One of them co-directed with
54 Papers in International Conferences the Caen-Basse University.

7 book chapters 59 ongoing PhD Thesis. 2 in co-supervision with

4 books (3 thesis) itzguL;[\rii\é?rsﬁ[é):e Monastir and the Chinese NPU. 12

Cﬂ(@ Media [’&@, Human Resources

29 Articles in national and International press 49 Post-doc and senior researchers

4 clips in TV — national and regional broadcasters 59 PhD students

5 Radio interviews We have been granted with the HR

10 o ‘r Excellence in Research distinction in the
Web pUbllcatlonS HR EXCELLENCE IN RESEARCH year 2015.

+ 2000 Social network followers




Facts & Figures 2017 fove:

renee Tech Transfer 36 new contracts signed, with a total budget of 752.000 €.
T
50 active projects with a total budget of 1.098.000 €.

4 license contracts granted for a total amount of 110 K€.

= "
e Boston = e * -
dormity.com  '7PA TlL w Scientific  volkswagen ~ S=AT SCAPE rFicosa

§soytt W2 pALNST > CCabak (inteD  JTESCFT QOO0

- S — HUAWEI QIDENUS TECHNOLOGIES
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L = B B 25 BEREER (
0 C';Eé!gl ON Yandex guSNatjl:'lergésa Xerox ')§ ‘ SH'EQEE(JPENN‘SE |~~dvA"'r|o(;;;%|;;E_AfB'éus A\ o N c E \(O
o LEAR.
FLAMAGAS  ALSTOM eurecal GlyEN, @) smzn. & 5500
entre Tecnologic e Catalunya P4 25




Spin-offs

TECH TRANSFER

isualcentury

INSPECT<C

knowxel

crowdmobile

Year Spin-offs
VISIO | ROBOTICA APLICADA (VyRA)
1998 - .
Computer Vision Solution
VISUAL CENTURY
2001 Video Indexing
ICAR VISION SYSTEMS
2002
Systems for personal document
INSPECTA
2003 Cork quality Control
2005 DAVANTIS _
Smart surveillance
2012 C_L_OUD SIZ_ING SERVICE
Sizing clothing
VISUAL TAGGING SERVICES
2012 :
Mobile apps
2014 CROWDMOBILE, SL
Crowd Sourcing Solutions (Knowxel)
2015 CARE RESPITE
Indoor Intelligent Visual System for Dependence
2016 ORAIN TECHNOLOGIES

Intelligent Vending Machines

secicar

01 DAVANTIS

[ o] visualtagging

PN CARE
RESPITE




Research

Health and well-being
Computer assisted diagnosis, intervention and planning;
Augmented modelling;
Well-being and ambient assisted living.

Mobility and transport
Advanced driving systems and autonomous driving;
Virtual worlds for ADAS; Projects
Unmanned Aerial Vehicles. |

Culture & Experience-based technologies
Cultural heritage (AR/VR)
Reading Systems — Document analysis
Surveillance

Industry 4.0
Quiality control
AR/VR technologies for industry 4.0
Robotic Vision




Health

" -

Decision Support
Systems

Cardiac Anatomy and Function (MR)

@ OsiriX_ File Network Edit _Farmat 20 Viewer 3D Viewer ROl Plugins Window Help @ ® jue29dsep 1541 Q
‘ D ot (- ey e )
naoo ooJ’*‘ ClEN). e 3 (&) [© a2 =
i S e =
[} SPAMM SINCR (801)

LhbLL
-

anw

Wluulul"@mijn Lot ¥ |r,!“

Bellvitge
Hosmtal Unwersnar

RESEARCH

& OXFORD

HOSPITAL DE LA
SANTA CREU I
SANT PAU

UNIVERSITAT AUTONGMA DE BARCELONA

Endscopy
Processing




RESEARCH

Well-being

v

Rehabilitation & Body posture Person identification

Ambient Monitoring




Culture and Experience-based r RESEARCH

Technologies

Virtual reconstruction Word spotting
New User

Experiences in
Cultural Heritage

/""/‘/ £

Handwriting Recognition
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RESEARCH

Intelligent Content & Media *cvc*

Intelligent Content
& Media

Centre de Visio per Computador

Document Capture and

. Large scale indexing and retrieval
Analysis J J

C representation of the query word to
est neighbors in the index.

time on a laptop computer withan
200U CPU and 8Gb of RAM.

<?xml version="1.8" encoding="UTF-8" standalone="yes"
2>
<INVOICE>

<ProviderNif>123456789V </ProviderNif>
<InvoicePayment>F</InvoicePayment>
<InvoiceNumber>. </InvoiceNumber>
-~ <InvoiceDate>01012010</InvoiceDate>
g <DirtyAmount>9999.0</DirtyAmount>
~ <DiscountAmount>99.0</DiscountAmount>
4> s ~ »fBase>@.0</IrpfBase>
L b >fPercentage>0.0</IrpfPercentage>
g -~ 99.0</Base>
s g asFXS < /TaxType>
1 ~ age>0.0</TaxPercentage>
“~ixFee>
€ - 39.0</TotalAmountp
VT ST Y 999.0</InvoiceTotal>
e % Concept>

. WIS 3456789123456</InYoiceKe
e ,
3 . 3456789</Account >
- \ .‘o\ﬂ Q%\\ // Reference>

¥Center>
N o® o5 \~Qr</lmage>
g




RESEARCH

Intelligent Content & Media

Intelligent Content Trajectory and game

e edia reconstruction Body posture analysis

virtual ads . ... . Rvideo-in-perspective
;:.I‘::.ku_z”?__w:___ A (,;—\,’ gd’t\




RESEARCH

Mobility and Transport

Advanced Driver
Assistance Systems

Environment perception :t"'(;\[C“’

Vision based perception

UNAB Computer Architecture © ~_~ Control and Planning
High performance computing ~ Global planning, Local planning
on embedded GPUs and FPGAs ‘ and Control

_~

g sament — City for testing
del Valles Test track, city

@ Communications JNB
V2V and V2I

Artificial Intelligence Information Fusion 2
Risk/Situation analysis, Q / LIDAR, Radar, IMU, FIR, CTTC
Intelligent agents, Ultrasound, GNSS

Negotiation

Vehicle Engineering

Electronics, Mechanics, Power supply, CAN bus,

englineering

Maintenance

33



RESEARCH

Mobility and Transport

| SYNTHIA
Simulators for A synthetic collection of annotated images of driving scenarios
ADAS
CARLA

End-to-end driving open source simulator for research in autonomous driving




RESEARCH

Mobility and Transport

Pedestrian protection Day and night time pedestrian detection from a mobile platform in an
systems Outdoor scenario. Aspect-changing class targets.

id Geronimo ¢t al. 2009
Advance d Driver Assistance




RESEARCH

Industry 4.0
7NN RIS3CAT

LEITAT
@ h- 3|E.|"NT§ LL"JProCareLighl
cETagua  YsADAKO ky
9% Industry 4.0

gasNatural o
fenosa a
[O) L2
[ /S \ =ty
r-s Wt
Internitco

Collaborative Robotics

Augmentd Reality

SOLUTIONS ALSTOM
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Industry 4.0

AR technologies for training Deep learning for

in processes selective sorting
Industry 4.0

CINTA DE
RECHAZO

SISTEMA SUCCION

SISTEMADE |
CONTROL

Predictions with confidence=0.80 groundtruth

[V L
|-

MMENT ALSTOM +SADAKO




FSADAKO

CHNOLOG

RUBSEE: Al REVOLUTION IN THE WASTE FIELD BEYOND SORTING

Current
manual
classification




Computer vision and robotics for specific intelligent sorting:

COMPONENTES

Caja de camaras

Brazo robdtico
Herramienta de agarre
Inteligencia Artificial para
hacer gue todo funcione
(no mostradoen el
diagrama)

i G I b

¥

-

SADAKO




Specific training of Neural Networks for instance segmentation:

Semantic Classification Object Instance
Segmentation + Localization Detection Segmentation

-
¥ v
l =
i - g

GRASS, CAT, DOG, DOG, CAT  DOG, DOG, CAT
_ TREE,SKY , RN y.

No objects, just pixels Single Object Multiple Object




Instance
Semantic
segmentation

Object Classification Semantic segmentation




Industry 4.0

Neural Network: MaskRCNN



TRAINING

Training

MASTER IN COMPUTER VISION
m'\

. Master designed to offer students an updated program of cutting edge methods and foundations
of computer vision.

. This master degree program attempts to tackle the need for qualified personnel in this field, with an
agile approach and an emphasis in Deep Learning techniques.

. Possibility for third-parties to offer MSc studentships:
» MSc project focused on challenges from company
> Internship at the company premises




Entrepreneurship CVC

AI4ALL

The objective is to bring the participants closer to Al technologies, generate new
market ideas and help promote the competitiveness of the region in this field.

UNB

C3IC
IRTA ijirg dE RECEI"CH Universitat Autonoma de Barcelona
umBe

Escola d’Enginyeria
Computer Vision Center

With the support of:

catalunya . AT Generalitat de Catalunya Unidé Europea
empren Departament d'Empresa Fons social europeu
k ' Conelxement L'FSE inverteix en el teu futur



School Visits & Fairs

OUTREACH

INVESTIGA AMB RECERCAIXA
MAKER FAIRE

ESCOLAB

PROGRAMA CROMA

FESTA DE LA CIENCIA




TECH TRANSFER

High Impact Events

- EMOBILE ___

WORLD CONGRESS

ANIOdONI

smart city expo
WORLD CONGRESS




RESEARCH

How to collaborate with us CVC

INDUSTRY LIAISON PROGRAMME (CVC-ILP)

CVC-ILP has been defined to streamline industry collaborations with the CVC and put new technologies
in the market, leveraging CVC’s know-how.

VISION R&D OW(;\IED MAINTENANCE SER@
« CVCINCUBATOR &

NETWORKING & PROMOTION
OPPORTUNITIES

DISCOUNTS IN CVC PROJECTS

LICENSING & INVESTMENT
PRIORITY IN INCUBATED

PROJECTS
* ACCESS TO CVC RESOURCES
(EQUIPMENT, TALENT...) DISCOUNTS IN CVC TECH
SERVICES

INDUSTRY
PARTNERS




Computer Vision Center

Thank You

Address
Edifici O, Campus UAB Phone & Fax
08193 Bellaterra E-contact Direct Line: +34 93 581 3073
Barcelona cvc-ktt@cvc.uab.es Fax: +34 93 581 1670

WWW.cvc.uab.cat



W #rCI8 | @eurecat_events | @eurecat_news

“) 30 edICIé) | 39 edicién Organitza | Orgcm'lzo: Patrocinadors | Patrocinadores: Amb el suportde | Con &l apoyo da:
27 Nov. 2018 : R g .
: C / ITTUM ACCI0
. WWW., FUfUI’eI ndusfrycong ress.com eure at dﬁ”‘m 1 Goncamt | B
futureindustry e
Centre Tecnologic de Catalunya @

congress

Lall Soler
Data Analytics Business Manager
EURECAT

@eurecat_events | @eurecat_news



eurecal

Reshaping
Business with
Artificial
Intelligence

Lali Soler Data Analytics Business Manager, Eurecat

lali.soler@eurecat.org
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Introduction
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eurecal

Centre Tecnoldgic de Catalumya
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eurecal

After awhile
1 computer = N programs = M users

‘.) futureindustry
congress




eurecat Why now?

Centre Tecnolbgic de Ca

Then

S
-

‘.) Fufuremdustry
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eurecal Why now?




eurecat A bit of terminology

Centre Tecnolbgic de Ca

Smoothing Planning
Computer Vision

Probability

Normalization Reinforcement

Distributions Neural Models

~ Bayes Theorem Computer Vision

Regression Anomaly Detection :

Logits
Natural Language Process
Entropy
Computer LRI
Data Mining Science Optimization
Function Approximation Graph Algorithms

‘. fufuremdustry



eurecal Big Data

Wal-Mart handles over one million customer transaction per hour, the
information is stored on a database sized in excess of 2.5 Petabytes (2,0 x
1016 bits).

Tele-Medicine Remote Patient Monitoring
‘._l P
- Pl
—) p
Changing the way we Manoging patient vital signs more

interoct with our coregivers ¢ff ectively in the hospital and home

Mobile Workflow and Big Data

Care Coordination Solutions Population Health Management
Information-enabled Smart Devices
\
) & ,".‘. x0 | MR T
Driving better clinicol outcomes "8 Using the power of data to monoge
and patient care s our most challenging healtheare issues

Manoging and monitoring how
we odhere to our treatment

‘. futureindustry
congress

By 2016 it is likely that a typical hospital
will create 665 terabytes (5.32 x 1015
bits) of data a year.




Centre Tecnoldgc de Catalumya

eurecatl Big Data

——

—te
With a personal computer:

* Youcanfind an elementinal MB file
in less than a second.

* Youcanfind an element in a 1 GB file
in lessthan a minute.

* Youcanfind an elementinalTB
file in lessthan sixteen hours.

* Youcanfind an elementinal PB
file inlessthan two years.

* Youcanfind an elementinal EB

futureindustry
congress

file inlessthan two thousar‘



eurecal Big Data

Big data is more than size.
It iscommonly characterized with four V

i

Volume Velocity

.) futureindustry
‘ congress



eurecal Big Data

We are rendering into data many aspects
of the world that have never been
quantified before:

books I'm reading
physical activity )urchases

physiological signals! FiE:1e[gRiglele]ale} [ifl=Ialoralle

Hdriving behavior

‘) futureindustry
‘ congress



eurecal' I THE RAPID GROWTH OF GLOBAL DATA

Centre Tecnologs de Cat

The pmductlon of dm is expandlng at an astonishing pace. Experts
MORE THAN
OF THE DATA PRODUGI

Drivers include the switch from analog to digital technologies and the

rapid increase in data generation by individuals and corporations alike THROUGH

DATA PRODUCTION

WHAT IS A ZETTABYTE?

1t took rought:
g e o WILL BE 44 TIMES GREATER
1,000,000,000 terabytes badstne o rondr e el |N 2020 THAN IT WAS IN 2009
e ) et
N0 Refstytes 3\0 sing . [ o fuon More than 70% of the digital universe is
1000, P sided DVDs. E \ :95?‘::; generated by Individuals. But enterprises have
responsibility for the storage, protection and
1 zottabyte (&) management of 80% of it

.

9O% of world, data wae generated between 2012 and 2015 (LN Luseindosr



eurecatl
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Artificial Intelligence
and Big Data

.) futureindustry
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eurecal

How is Artificial Intelligence related to Big Data?

Artificial Intelligence
Developing Intelligent
Systems

Software
Engineering

Machine
Learning

Data Engineering
Building Scalable
Infrastructure

Data Data Science
Wrangling Driving Business
& User Decisions

c‘ futureindustry
congress



eurecat Artificial Intelligence is nothing new

Artificial Intelligence is nothing new...

Artificial Intelligence History

NOw!

Ada Alan Turing The frst DemaonstatedUnimatios  Jaseph Chess-
(1842) (1950) corference an by Newel WGEhl';T wﬁ;‘:‘é f‘-'t“"gb
Alby John 1957 { ) m{ ). E.pogram by "
e Gelgenbau Greariiat (2005)  Micorsoft

; m{1965)  atMIT (2011}
Mirzky (1956) (108  (1979) (2013 ~)

‘. futureindustry
congress



eurecal

Machine learning

Supervised Unsupervised
Learning Learning

Reinforcing
Learning

.) futureindustry
‘ congress



eurecal
The history...

Historical metaphors of the brain:
Hydraulic (blood cooler, spirits),
Mechanical (clock, steam machine),...

* |n 1943, neurophysiologist Warren
McCulloch and mathematician Walter
Pitts wrote a paper on how neurons
might work. In order to describe how
neurons in the brain might work, they

modeledasimple neural network using
electrical circuits.

c‘ futureindustry
congress



eurecal
The history...

In 1949, Donald Hebb wrote The
Organization of Behavior, a workwhich
pointed out the fact that neural
pathways are strengthened each
time they are used, a concept
fundamentally essential to the ways in
which humans learn.

c.) futureindustry
congress



eurecal
The history...

| 0 otherwise

In 1957 Frank Rosenblatt
attempted to build a kind
of mechanical brain called
the Perceptron, whichwas
billed as “a machinewhich
senses, recognizes,
remembers, and responds
like the human mind”.

c‘ futureindustry
congress



eurecal
The history...

A critical book written in 1969 by Marvin
Minsky and his collaboratorSeymour Papert
showed that Rosenblatt’s original system was

painfully limited, literally blind to some simple
logical functions like“exclusive-or”.

c‘) futureindustry
congress



70’s: First neural network winter

il

‘: futureindustry
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eurecal
The history...

In 1982, interest in the field was renewed. John Hopfield of
Caltech presented a paper to the National Academy of
Sciences. His approach was to create more useful machines
by using bidirectional lines. Previously, the connections
between neurons was only one way.

In 1986, the problem was how to extend the Widrow-
Hoff rule to multiple layers. Three independent groups
of researchers, which included David E. Rumelhart,
Geoffrey E. Hinton and Ronald J. Williams, came up
with similar ideas which are now called back-
propagation networks because it distributes pattern
recognition errors throughout thenetwork.

c‘ futureindustry
congress



eurecal

From 1986 to mid 90’s new developments arised:
convolutional neural networks (Y.LeCun), unsupervised
learning (Y.Bengio), RBM(G.Hinton), recurrent networks

(J.Schmidhuber), etc.

But, by this point new machine learning methods
had begun to also emerge, and people were again
beginning to be skeptical of neural nets since they
seemed so intuition-based and since computers

were still barely able to meet their computational

needs.

c.) futureindustry
congress



90’s-00’s: Second neural networkwinter




eurecal

With the ascent of Support Vector Machines and the failure of
backpropagation, the early 2000s were a dark time for neural

net research.

Then, what every researcher must dream of actually
happened: G.Hinton, S.Osindero, and YWIeh
published a paper in 2006 that was seen asa
breakthrough, a breakthrough significant enough to
rekindle interest in neural nets: A fast learning
algorithm for deep belief nets.

After that, following Moore’s law, computers got
dozens of times faster (GPUs) since the slow days of
the 90s, making learning with large datasets and

futureindustry
congress

many layers much more tractable. c.



eurecal

Neural Networks Reborn

Compara

deep learning machine learning
Terme de cer Terme de cerc

Evolucio de l'interes

/

N
J
7
S~
I”
R "~
e
o e s

<D

Google Trends c. futureindustry
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eurecat

e Tecnologic de Cat

. NN and DLcurrently provide the best solutionsto many
problems in image recognition, speech recognition, and
natural language processing.

‘. futureindustry
congress



eurecal

Centre Tecnolog)

Face recognition.

Who is this? Who is this? Whao is this?

wWho is this? Who is this? Wha is this?

DeepFace (Facebook): Accuracy of 97.35%

‘.) futureindustry
Congress
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New applications: navigation and mapping.

Tienda  Aspiradoras  Ventiladores y Calefactores  Airblade™ Mi cuenta Soporte

Robot Dyson 360 Eye™

El nuevo robot aspirador de Dyson

’ Vea a James Dyson '
presentando el
nuevo Dyson 360
Eye™ en Tokio

AT

c‘ futureindustry
congress



eurecal' New applications: Image Upscaling (Flipboard)

Original Bicubic

¥
v,

Model
L . futureindustry
http://engineering.flipboard.com/2015/05/scaling-convnets/ congress



http://engineering.flipboard.com/2015/05/scaling-convnets/

eurecat

Centre Tecnologs: de Cat

e 0w

mgk"",,
- “I\Vg

A

New applications: Automatic Image Captioning

Ve

woman, crowd, cat,
camera, holding, purple

~

7

B
. / . ‘] ( A purple camera with a woman.
, A woman holding a camera in a crowd.

‘ K A woman holding a cat.

N

o

( #1 A woman holding a
L€ camera in a crowd.

http://blogs.technet.com/b/machinelearning/archive/2014/11/18/rapid-progress-in-automatic-image-captioning.aspx

o

futureindustry
congress
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eurecal

Speech translation

. A mi también

Where in the world do you wish to travel?

‘ A Rusia

Everywhere

. Seria increible algin dia verte en Méjico

‘. futureindustry
congress
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Recommenders

1st Workshop on Deep Learning
for Recommender Systems

in conjunction with RecSys 2016
15 September 2016, Boston, USA

£

futureindustry
congress
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Tracks

Playlists Reposts

@ deepjazz on Metheny

Music Generation

Charts 2 ac “"f‘ ‘IJ Upload  eee

- ' ‘
deepjazz ' |, ‘

I'm an Al built to make Jazz

¥ Princetor: United States

Hi! I'm deepjazz, an Al built by JI-Sung Kim, You
can check out my source code on GitHub or visit
my website, deepjazz.io

b, o ol i o o b e e e e b o e e
i mmHM Al \\HWH\HwHw\h il H‘M\Wm\\w\ﬂﬁ

d; 1 deepjazz On Metheny ... 1 Epoch 2]
) &)
d 2 deepjazz On Metheny ... 16 Epochs

d; 3 deepjazz On Metheny ... 32 Epochs

o

futureindustry
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Go

THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE

At last — a computer progTain that
can beat a champion Go player PAGE484

ALL SYSTEMS GO

CONSERVATION RESEARCH ETHICS POPULAR SCIENCE O RATORE COM/RATIRE

o

futureindustry
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Centre Tecnologs de Catabury

<1 vicarious

build the next generation
of A.l. algorithms

Vicarious announces Vicarfous passes first Vicarious announces Vicarious presents at

$40M Serles B Turing Test $15M Series A Peter Thief's Stanford
Class

21,2012 e

CAPTCHA
0ct 28, 2013

— ———

clarif.

APLSIGN UP

Start Ups

MACHINE LEARNING

that scales with your business

OWNLOAD GRAPHLAB CREATE

Train your image classifier

Metahnd siows you I sty febe yeur msges weh stsis of-the-ert lomsifers beset: on comoLoral neurs) reswerks.

UPLOAD IMAGES

futureindustry
congress
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Artificial Intelligence in
Business

‘.) futureindustry
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eurecal' The Effectiveness of Personalized
Com st dGnton @ Product Recommendations

MarketingSherpa Study, 1.5 billion shopping sessions, 2015:

The recommendations used a variety of different
common phrases on a product page, home page,
shopping cart, category page or site wide. The actual

product recommendations were dynamic and :
personalized based on visitor data, behavior, and

hiStBWthe whole, 11.5% of the revenue (whether from
more volume or higher value of products) generated
in the shopping sessions was attributable to
purchases from the product recommendations.

* The companies that used the most common
“visitors who viewed this product also viewed” on
the product page had the highest success, with a
remarkable 68% of all revenue of those companies
coming from the product recommendations.

”

* The phrasing “you might also like, ” correlating to 16% of that group’s revenue to the
recommendations.
* The popular phrasing “customers also bought” on the cart page generated only 8% of revenues

from recommendation sales.

‘. futureindustry
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eurecal 2hhmv

HMV, a British entertainment retailing company (music Retailer) realized that sending the
same campaign message to all its customers is not appropriate anymore, as people start
treating emails as spam and do not open them. The company uses a recommendation
system, which analyses customer click streams and which products fits the customer’s
preferences. HMV sends out personalized recommendations, which increased the emails
opening by over 70% on mobile phones, and PC mails by 50 %.

amazon

In 2013 Item-to-ltem collaborative filter: After a long refinement process,

35% of all sales are estimated to be Netflix f|na”y released its first ”g|0ba|"
generated by the recommendation engine. recommendation engine in December,
In May 2016, Amazon 2016. Netflix will invest 1 billion of the
opened up DSSTNE as open source total 5 billion of its budget in

software so that the promise of deep recommendation and personalization.
learning can extend beyond speech and Why?? Netflix estimates that only 20%
object recognition to other areas such as of its subscriber video choices come
search and recommendations from search, with the other 80%

coming from recommendations C‘) futureindustry

congress
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Centre Tecnolbgic de Catalumy

Adoption of Al in business

Expectations for Al adoption across industries: impact on offerings

Towhat extant will the adoption of Al ffect your organization’s offerings today and five yaars from today?

Technology, Media, Telecom
Consumer

Financial Sarvices
Professional Services
Health Care

Industrial

Energy

Public Sector

OVERALL

Large effect Large effect
today in 5 years
| > B
| 4 |
| > H
| > B
| 3> B
| > 0
>0
e
| 3> B

Parcentsge of respondants who expact a lange |3 kot™ or “grest™) effect on & five-point scale

Reasons for adopting Al

Why is your organization intarestad in A7

Al will allow us to obtain or
zustain 8 competitive advantage

Al will allow us to mave
into new businesses

New organizations wsing Al
will enter our market

Incumbent competitors.
will p=e Al

Prassure to reduce costs
will require us touse Al

Suppliers will cifer Al-driven
praducts and services

Customers will zsk for
Al-driven offerings

Percentsge of respondants who somewnst or strongly agree with each statamant

‘. futureindustry
congress



eurecat Adoption of Al in business

Tecnolog de Catabury

Adoption level of Al

What iz tha lavel of Al adoption in your organization?

22% e
Has not adopted  Hes not adopted Hasoneor  Alizincorparated Al is extensively
Alandhasmo  Albutplans iode  more Al pilat in some ncarporated in
plans todao 5o 50 in the future projects processesend  processes and

afferings oiferings

‘. futureindustry
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eurecat Adoption of Al in business

Barriers to Al adoption

What are tha top three barrers to Al sdoption in your organization?

[l Pioneers [ Investigators Experimenters [ Passives

Attracting, Compating  Security concerns Cultwral Limited ar Lack of Unclearor no
acquiring, and investmant resulting resistance to no genaral laadership business case for
developing the priorities from Al adoption Al approaches technalogy supportfor Al Al applications
right &l tzlent capabilinas nitiativas

(e.g., analytics,
data, [T}

Percentage of respondents ranking the ssfection a:s one of the top three barriars

‘. futureindustry
congress



eurecat Is Al profitable?

Centre Tecnolog: de Cataburya ]

AlI: US funding over time

US artificial intelligence funding exceeds $1B for third quarter in a row

+ Both deals and dollars to US Al companies showed continued momentum in Q3'17, with $1B invested
across 91 deals. Quarterly funding was particularly healthy, nearly matching last quarter’s high.

+ The $1B quarter was led by companies such as NAUTO ($159M Series B), Indigo Agriculture (S156M
Series D), and Cerebras Systems ($60M Series B).
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Thank you

Lali Soler Data Analytics Business Manager, Eurecat
lali.soler@eurecat.or
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