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NLP and Deep Learning



Job openings by Al skills required (2015 — 2017)
Source: Monster.com
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Capabilities embedded in at least one company function (2018)
Source: McKinsey & Company
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DEEP LEARNING - A NEW COMPUTING MODEL
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Figure 5. Example alignments predicted by our model. For every test image above, we retrieve the most compatible test sentence and
visualize the highest-scoring region for each word (before MRF smoothing described in Section 3.1.4) and the associated scores (v) s;).

We hide the alignments of low-scoring words to reduce clutter. We assign each region an arbitrary color.

Deep visual-semantic alignments for generating image descriptions

A Karpathy, L Fei-Fei

(2014)



Superhuman results

StackGAN: Text to Photo-realistic
Image Synthesis with Stacked
Generative Adversarial Networks
(2016)

Han Zhang, Tao Xu, Hongsheng Li,
Shaoting Zhang, Xiaolei Huang, Xiaogang
Wang, Dimitris Metaxas

This bird has a yellow  This bird 15 white  This flower has
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Figure 1. Photo-realistic images generated by our StackGAN from
unseen text descriptions. Descriptions for birds and flowers are
from CUB [52] and Oxford-102 [15] datasets, respectively. (a)
Given text descrptions, Stage-1 of StackGAN sketches rough
shapes and basic colors of objects, yielding low resolution images.
(b) Stage-1l of StackGAN takes Stage-I results and text descrip-
tions as inputs, and generates high resolution images with photo-

realistic details.



Superhuman results

LipNet: Sentence Level Lipreading (2016)
Yannis M. Assael, Brendan Shillingford, Shimon Whiteson, Nando de Freitas



Superhuman results

Zero-Shot Text-to-Image Generation
(2021)

Aditya Ramesh, Mikhail Pavlov, Gabriel
Goh, Scott Gray, Chelsea Voss, Alec
Radford, Mark Chen, llya Sutskever

https://openai.com/blog/dall-e/
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Natural Language Processing

e Unstructured digital content accounts for 80% of all information |
White paper IDC 2014]

e Usually in the form of texts (also audio, video, etc.) and documents in multiple
languages ...

e Only appropriate NLP tools can access this wealth of knowledge ...

e NLP among the top 10 strategic technology trends for 2019 according to
Gartner


http://www.coveo.com/~/media/Files/WhitePapers/Coveo_IDC_Knowledge_Quotient_June2014.ashx
https://www.gartner.com/en/newsroom/press-releases/2019-02-18-gartner-identifies-top-10-data-and-analytics-technolo

What happens in Internet every second? (july 2015)
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What happens in Internet every second? (july 2015)
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. not only from Social Media

LexisNexis receives daily 1.5M news.

?M judicial sentences, transcriptions ...

?M Electronic Health Records (EHR) ...

?M Patents ...

... all kinds of e-documents ...

... and only appropriate techniques can handle all this digital data

After finishing the degree, most computer science students do not know how

to process most of the digital information.
© Final grade works, NLP and DL courses, LAP Master degree, PhD ...
o New Al degree ...



HiTZ Center

e Promote training, research and
technological transfer in language
technologies

e 65 members

e 2 research groups

aho LAB k




HiTZ center

Red de colaboradores dMAZON =

‘® mmm Google M. S22
National and international reference in LT )E vicomtech @ @ sz
- }I‘ﬁr

> 1.5 million euros annual budget

> 500 research papers

> 100 research and transfer projects _
> 30 companies and institutions use our products - "

> 16 awards (3 Google, 1 BBVA, 5 Best paper,
Kaggle COVID-19, CLEF ICD, Computer Science
National prize, etc.)
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HiTZ Center

L&CT Erasmus Mundus Master
ENRICH European Training Network
Doctoral program

> 60 Doctors

> 25 doctoral student

continuous training:

Deep Learning for NLP
Language-centered Al Applications

Erasmu
Mundus

Ergsmus Wundis
LT - European Masters Program
Language ol Communication Technolog



http://ixa2.si.ehu.es/deep_learning_seminar/
https://www.ixa.eus/iltapp/

Seminar on language technologies: deep learning - Mozilla Firefox
M Inbox (21,525) - grigau@ X | & TAIA 2019-2020 - Googl: X Artificial Intelligence 1 Google Calendar - Week X | Seminar on language techno! X | M Review Request Accepte: X | +

>0 fmnmDm@e =

Contents  Instructors Practical details Previous editions

Deep Learning for Natural Language Processing (5th edition)

35-hour, 3-weekwinter course
From January 27th to Feb}uair{/ 13th 202,

Register

http://ixa2.si.ehu.es/deep learning_seminar/



http://ixa2.si.ehu.es/deep_learning_seminar/

ixa .
g, HiTZ
Universidad  Eussal Hemio Hizkuntza Teknologiako Zentroa
chei Pk Vasoo IrsbortsSatien Basque Center For Language Technol

Introduction to Language Technology
Applications (2nd edition)
25 hour, 5 week winter course
February 2nd to March gth 2022, Donostia-San Sebastian
NOTE: Due to the pandemic, online and onsite assistance available

See also our sister course "Deep Learning for Natural Lanu H@gglgrocess@g



http://ixa2.si.ehu.es/deep_learning_seminar/

New Al paradigm

Deep Learning, the neural revolution
Solution for Big Data tasks
Requires HPC (supercomputing)

Superior to humans in many tasks

8 editions of the Deep Learning training course
(more than 300 people trained)

New Language-centered Al training course

The HIiTZ center is leading the development of
Deep Learning applications

Translation without bilingual data (Science magazine)



http://ixa2.si.ehu.es/deep_learning_seminar/
https://www.ixa.eus/iltapp/
https://www.sciencemag.org/news/2017/11/artificial-intelligence-goes-bilingual-without-dictionary

Growth of ACL: submissions, reviewers, SACs and ACs

——SACS arn

Language-centered Al -

80% of the digital information is unstructured

Text (multilingual), audio, video

Natural Language Processing is the area of s\
Artificial Intelligence that deals with written w o R
and spoken language " e

Machine Translation o B R L
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Information extraction and retrieval
Speech Recognition and Synthesis
Dialogue systems (chatbots)




Research policy

Advisors of Spanish LT plan since its EUROPEA®

inception

Technology transfer and innovation LANGUAGE
Health and justice vertical, among othe! EQUALITY

Applications for public administration
Authors of the Basque TL report
National Al Plan & European Al Plan
European Language Equality project:
Roadmap and Agenda to achieve digital
language equality in Europe by 2030.



https://www.plantl.gob.es/
http://www.ciencia.gob.es/stfls/MICINN/Ciencia/Ficheros/Estrategia_Inteligencia_Artificial_IDI.pdf
https://ec.europa.eu/digital-single-market/en/artificial-intelligence
https://www.adaptcentre.ie/news/the-adapt-centre-at-dcu-to-lead-the-european-language-equality-consortium-e

Automatic speech and audio processing Voice generation.

Developments for Euskara Improved communication skills of people with oral disabilities (ALS,
laryngectomized) Speech recognition and information extraction from voice and audio (Machine Listening)

eu-fr
@ & Euskal Irrati Telebista (ES) | https://www.eitb.eus/eu/kultura/zinema/osoa/5976828 B - Enter by speech recognition (Basque
Espariol Euskara English Iniciar sesion N N .
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Mis aplicaciones

Tienda
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oS Juegos Aholab UPV/EHU  Productividad Xk kKA 65 2 con discapacidades orales o que hayan perdido su voz.
Familiares MW'D 2  Peci3
TTS ))) jAtencién! Debido al gran numero de donaciones recibido el tiempo de espera
estimado actualmente para obtener tu voz es de 0 dias.

Seleccién de nuestros
expertos ] Avadiaa st cedescos
Cuenta E B
Quiero donar mi voz

Mis suscripciones

Canjear

Comprar tarjeta regalo

Mi lista de deseos
Mi actividad de Play & iQué es AhoMyTTS? Banco de Voces Sintéticas Descargo de responsabilidad

Desde aquf podrés escuchar una seleccién Para participar en este proyecto, el usuario

Guia para padres
> AhoMyTTS es una iniciativa del Grupo Aholab
de la UPV/EHU con el fin de poder de las disponibles en el "Banco de Voces consiente expresamente aceptar las
propocionar Sistemas de Conversién de Sintéticas” y “Tu voz" si ya la has donado. presentes condiciones.

Texto en Voz personalizados a personas con




Machine Translation
Pioneers in the use of Deep Learning for Basque, improvements in specific domains
Discovery: it is possible to translate between languages without bilingual resources

Home MNews Journals Topics Careers

o
-l--l-}

=

Computers might soon translate between many more languages.

i vascos han creado un traductor para hacer sombraa ...

ArtiﬂCial intelligence goes bilingual_WithOUt a ngenieros vascos han creado un traductor para hacer sombra

B 3 de Tecnologia. Un equipo de investigadores de la Universi...
dictionary ~

By Matthew Hutsen | Mov. 26, 2017, 4:30 PM
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Content Management
Every day, 3 trillion words are published. Where can | find the information | need?

Information Extraction (IE) and Information Retrieval (IR)

Google
|ARPA " ) Faculty Research Awards

the Director of L Intelligence = home = contact = faqgs

PROGRAMS ABOUT IARPA

1INICIO | BIZKAIA | ATHLETIC | POLITICA |SOCIEDAD | DEPORTES | CULTURA Y OCK
|EIEE Estado - Mundo | Obituarios | Historias de los vascos | Euskadi y Bizkaia en datos

Home Research Programs

Inicio > Sociedad > Euskadi

Better Extraction from Text Towards Enhanced Retrieval (BETTER) Eneko Asirre EHUKo irakasleak Gooal
neko Agirre 0 IraKasieqd oogle

The Better Extraction Research Area(s) Research Awards sarietako bat jaso du
> from Text Towards Program Manager i itu di i
’ = Human language technology Gu}ztlra, 'Googlekl 15_1 proposamen saritu ditu, 55 herrialdetako 350
Enhanced Retrieval carl Rubino unibertsitatek bidalitakoak
(BETTER) Program will N EP - 2016(e)ko martxoaren 184, ostirala elan eguneratu
= Natural language processing

develop methods for extracting increasingly fine- Program =
grained semantic information, with a focus of events in Information = Information extraction (ol & (I3 s st ] ot NN

the form of who-did-what-to-whom-whenwhere, across IARPA-BAA-18-05
multiple languages and problem domains. This

extracted information will be applied to an information = Active learning
retrieval task. An additional area of focus is human-in-

the-loop computation. Performer systems will need the ability to incorporate human
judgments for metrics such as relevancy and accuracy of extracted or retrieved
information.

= Information retrieval

= Multilingual processing




Media and Social Networks

Positive and negative tweets (DSS2016), real-time monitoring and analysis.
Research on fine tuning positive and negative aspects. Fake news. Multilingual.
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Multilingual Chatbots and dialog

FAQ Question Answering systems

Cual es la politica de devoluciones?

Puedes devolver tu pedido o parte del mismo. Ten
en cuenta que dispones de 14 dias habiles desde
el momento de la compra.

Quiero actualizar mis datos personales

Solo tienes que entrar aqui, editar los datos que
quieras modificar y pinchar en Actualizar Datos.

Es seguro pagar online?

La seguridad y proteccion de tus datos es lo méas
importante para nosotros.

Qué métodos de pago aceptais?

Puedes hacer el pago de tus compras mediante
tarjeta de crédito o débito (Visa, Electron,
MasterCard, Maestro, Euro6000, Telebanco) o a
través de Paypal.

© | © ¢ ©

N4

N4

N4

N4

How can | contact you?

You can contact us through email here, bark at us
via chat, or text or call us at 855-944-2275

Do you have trial offers?

Please note: we do not have "trial" offers. We do
have a 1 month subscription plan option at sign-up
if you want to sign up with a month-to-month
commitment instead!

Do you offer any pay-as-you-go plans?

We do have a 1 month subscription plan option at
sign-up if you want to sign up with a month-to-
month commitment

Do you offer boxes for cats?

That is not currently an option that we offer. Sorry,
kitties! We still love you.

® © @

V74

V74

4

74




Language-centered eHealth

Basque SNOMED CT and CIE-10-MC machine translation
Spanish Detection of adverse drug reactions and ICD-10 coding

English CORD-19 (COVID-19 Open Research Dataset Challenge),
organized by Allen Institute for Al, Chan Zuckerberg Initiative,
Georgetown University, Microsoft Research, National Institutes of
Health y Office of Science and Technology Policy de la Casa Blanca

K le).
(Kaggle) CORD-

ERTRECM (2013-16, MINECO, HGU+HUB)< ' e:'l-?ea":h
IxaMedTagger entities A CLEF
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DETEAMI _ |
(2016-19, MINECO, HGU+HUB, iy e e

ADENOCARCINOMA PANCREAS

DIAGNOSTICO
[Grp Enfermedadt— P

- EPIGASTRALGIA AUTOLIMIATDA EN PROBABLE RELAC

tausda. P0G Medicamentol

COM TRAMADOL

- LUMBOCIATALGIA I1ZDA
- PREVIOS,

TRATAMIENTO

Grp_Medicamento
Stop Zaldiar.

Grp_Medicamento
ademas del Dolovoltaren puede tc

Grp, Enfgrmed.ar.l
iene dolor

Medicamento
Molotil un comprimido cada ocho horas.

<D 1venia tomando

162.9
162.9
157.9

PROS AMED  (2020-22, MINECO)
PAT-MED

ESPECIFICAR

ESPECIFICAR

Standard DTs from ICD-reference

N. MALIGNA DE BRONQUIO Y PULMON SIN 162.9
157.9

N. MALIGNA DE PANCREAS PARTE SIN

IcD
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https://ixa.eus/master

HIiTZ: Basque Center for Language Technology | HiTZ Zentroa - Moxzilla Firefox = ol X

M Inbox (21,525) - grigau X | & Search results - Googl X Estrategia Formativa e/ X Artificial Intelligence - X Google Calendar - Wer X | B Review Request Accep X | German Rigau Claramunt © X | Bg Google Translate X | §ll HITZ Basque Centerfc X | +

= c & @® hitzeus [ I+ Ln@DE B e

Hizkuntza Teknologiako Zentroa

esearch academ)
Basque Center for Language Technology research academy

Deep Learning for Natural Language Processing winter course (5th
edition)

From January 27th to February 13th 2020 in San Sebastian

http://hitz.eusl/

HITZ is a reference center on Language Technologies. Its aim is to promote research, training, technological
transfer and innovation in this area. We are a multidisciplinary team: computer scientists, linguists and engineers.
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Information Extraction
and Information Machine Translation Text Analysis
Retrieval

Speech Synthesis and
Speech Recognition



Artificial Intelligence

NLP and Deep Learning
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