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Inteligencia Artificial

El Estudio de la Maquina Universal

@ No es una ciencia mds, es una meta ciencia.
@ Inteligencia Artificial
e Aprendizaje de Maquinas
e Aprendizaje Profundo (Deep Learning)
@ Robaética, IA en un sistema fisico capaz de interactuar con el
mundo fisico.
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iPorqué Ahora?: Un Descubrimiento Fundamental

@ A partir del 2011, sorpresivamente y en contra del sentido
comun, las redes neuronales profundas resolvieron
problemas dificiles con facilidad.

@ Schwartz-Ziv and Tishby, el 29 of April of 2017, demuestran
en “Opening the black box of Deep Neural Networks via
Information”, ArXiv, que se cruzé un umbral
matematico, hasta el momento desconocido, que
permitié disenar con facilidad IAs complejas.
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V) Pooling v *) =—— Residual stream

1) Unpooling —— Pooling stream

Figure 1. Example output and the abstract structure of our full-
resolution residual network. The network has two processing
streams. The residual stream (blue) stays at the full image reso-
2016-12-6 lution, the pooling stream (red) undergoes a sequence of pooling

and unpooling operations. The two processing streams are coupled
using full-resolution residual units (FRRUs).
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Learning Dexterous In-Hand Manipulation
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Figure 2: System Overview. (a) We use a larg, f with

and a ontrol policy and vision-based pose estimator. (b) The
control policy receives observed robot states and rewards from the distributed simulations and learns
Lo map observations 1o actions using a recurrent neural network and reinforcement learning. (¢) The
2018 7 30 vision based pose estimator rende; nes collected from the distributed simulations and leams to
== predict the pose of the object from images using a convolutional neural network (CNN), trained
separately from the control policy. (d) To transfer o the real world, we predict the object pose from 3
real camera feeds with the CNN, measure the robot fingertip locations using a 3D motion capture
system, and give both of these to the control policy to produce an action for the robot.
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A Decp Relnforced Model for Abstractve Summarization
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Jenson Button was denied fis T00(h race for Mcl_aren afler an ERS prevented him from making il to the starl-finc. It
capped a miserable weekend for the Briton: his time in Bahrain plagued by reliability issues. Button spent much of the
race on Twitter delivering his verdict as the action unfolded. *Kimi is the man to watch,” and "loving the sparks’, were
among his pearls of wisdom, but the tweet which courted the most attention was a rather mischievous one: *Ooh is Lewis
backing his team mate into Vetiel?” he quizzed after Rosberg accused Hamilton of pulling off such a manoeuvre in China.
Jenson Button waves (0 the erowd ahead of the Bahrain Grand Prix which he failed to start Perhaps a carcer in the media
beckons Lewis Hamilton has out-qualified and finished ahead of Nico Rosberg at every race this season. Indeed Rosberg
has now beaten his Mercedes team-mate only once in the 11 races since the pair infamously collided in Belgium last year,
Hamilton secured the 36th win of his career in Bahrain and his 21t from pole position. Only Michael Schumacher (40),
Ayrton Senna (29) and Sebastian Vettel (27) have more. He also became only the sixth FI driver to lead 2,000 laps. Nico
Rosberg has been lefl in the shade by Lewis Hamilton who celebrates winning his third race of the year Kimi Raikkonen
secured a record seventh podium finish in Bahrain following his superb late salvo. although the Ferrari driver has never
won in the Gulf Kingdom. It was the Finn’s first trip to the rostrum since the 2013 Korean Grand Prix, but his triumph
brought a typically deadpan response: *You're never happy when you finish second... I'm a bit pleased to get a result.

Sparks fly off the back of Kimi Raikkonen's Ferrari en route (0 finishing sccond in Bahrain Bernic Eeclostone was in the
Babrin paddock this weekend. He denfed ying o engineera dea for Hamilion,out of conracat te end of e sason,
10 join Ferrari despite carlier insisting that such a move would be *great” for the sport. The 84-year-old also confirmed
hat F1 would be in Averbaijn for the et time nex year, ven with concerns sunounding the countrys human rights
record. ' think everybody seems to be happy.’ Ecclestone said. "There doesn’t seem to be any big problem there. There’s
0 question of it not being on the calendar, TUs going to be another good race. Formula One supremo Bernie Eeclestone
speaks to Nico Rosberg ahead of the Bahrain Grand Prix

Ground truth summary

Button denied 100th race start for McLaren after ERS failure, Button then spent much of the Bahrain Grand Prix
en Toier deliverng bi verdict on e ation e uafoldad, Lows Hinihon bas ot qualifed and fned abead
of Mereedes tean 0 Rosherg at every race this season. Bemie Feclestone confirms F1 will make its bow in
Azerbaijan next season.

ML, with inra-attention (ROUGE-1 41.58)

Butlon was denicd his 100th race for Mclaren. ERS prevented him from making it (0 the start-Tine. The Briton. He
quizzed after Nico Rosberg accused Lewis vilon of pulling off such a manoeuvre in China. Button has been in
Agerbaijan for the first Gime since 2013

R, with infra-attention (ROUGE-1 50.00)

Button was denied s 100th race for McLaren after an ERS prevented him from making it to the start-Tine. Tt capped a
‘miscrable weekend for the Briton. Button has out- wwym Finished ahead of Nico Rosberg at Bahrain. Lewis Hamilton
has. In 11 races. . The race. To lead 2,000 laps. . In. .

ML+RL, with intra-attention (ROUG] 0)

Bullon was demicd his 100th race Tor McLaren. Th ented Rim from making it (0 he start-line. Bution was
i tearn mate n he 11 races in Babrain. He quizzed afte Nico Rosberg accused Lewss Harilton o pulling off uch a
manoeuvre in China.

‘Table 3: Example from the CNN/Daily Mail test dataset showing the outputs of our three best models after de-tokenization, re-
capitalization, replacing anonymized entities, and replacing numbers. The ROUGE score corresponds to the specific example.
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20]_ 5—4— 14 Figure 1. Motivation/Concept Figure: Our model treats language
as a rich label space and generates descriptions of image regions.
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Creacién de US $15,7 Millones de Millones de Valor Econémico

Sizing the prize - Which regions gain the most from AI?
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3250 \\ Total impact: / Totalimpact  / \‘
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#Alrevolution
© 2017 PricewaterhouseCoopers LLP. All rights reserved.
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La Fiebre de la Inteligencia Artificial

@ Incide en todas las
actividades humanas, no
7 es sobre un producto o

' servicio.
/' o Afecta a donde sea que
"

/ ¢ haya personas, no esta
S localizada
L/ 2l geograficamente.
@ Produce una reaccién de
- it : k'ﬂ‘ .
’ : t ol empresas y gobiernos

4 t
' " . Y - .
v As ﬁ’#’m’ que tiene como fin

Personas caminando por el Sendero Chilkoot durante la Fiebre del

Oro en Yukon, Alaska, a fines del siglo XIX (Wikipedia). asegurar pOSICIOneS en este
nuevo escenario.
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Adaptaciones de las Empresas

Reacciones

I Machine earnin .
) 9 » Mercados horizontales compuestos
Mentions of Aland machine

Lejt;{;i:nc% ?n[;) sz}fgsings calls of por consu midores generales estdn
dominados por Alibaba,
Amazon, Apple, Baidu,
| 600 Facebook, Google, IBM,
f Microsoft y Tencent.

800

400
] » El resto son silos aislados.
200 ., .
> Quién tiene la gente y los
L e e e s s e 0 datos domina.
200709 11 13 15 17
Source: Bloomberg » Los algoritmos se estan

Economist.com

transformando en un commodity.

Non-tech businesses are beginning to
use artificial intelligence at scale, The
Economist, 31 de marzo de 2018.
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IA en la Internet
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IA en la Empresa
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Adaptaciones de las Empresas
IA en el Mundo Fisico

YuMi de ABB.
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IA Autonoma

» EIl altimo paso.
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Reacciones de los Gobiernos

Vision

@ Executive summary

@ Researchers in the field of Artificial Intelligence
(Al) have demonstrated significant technical
progress over the past five years, much faster than

wgnia was previously anticipated.

ArtIfIFIaI @ Most Al research advances are occurring in the

|I1te"Igerlce and ° private sector and academia.

National Secu y @ Existing capabilities in Al have significant
potential for national security.

@ Future progress in Al has the potential to be a
transformative national security technology, on a
par with nuclear weapons, aircraft, computers,
and biotech.

@ Advances in Al will affect national security by
driving change in three areas: military superiority,
information superiority, and economic superiority.

@ We analyzed four prior cases of transformative
military technologies—nuclear, aerospace, cyber,
and biotech—and generated “lessons learned” for
Al.

@ Taking a “whole of government” frame, we provide
three goals for U.S. national security policy
toward Al technology and provide 11
recommendations.
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Fuerzas Armadas
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Capacidad de Manipulacién

Psychological targeting as an effective approach to A High Extraversion Low Extraversion
digital mass persuasion

A PNAS . PNAS |
i g
i

-
Dance like no one's watching Beauty doesn't have to shout
(but they totally are)
High Openness Low Openness
FWORDS = LOADSQFWORDS =

Aristoteles? The Seychelles? Unleash your Settle in with an all-time favorite! The
creativity and challenge your imagination with crossword puzzle that has challenged players
an ulimited number of crossword puzzles! for generations.

2017-11-28
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Riesgos

@ "Some countries are already moving in this direction.
China has begun to construct a digital authoritarian
state by using surveillance and machine learning tools to
control restive populations, and by creating what it calls
a “social credit system.” Several like-minded countries
have begun to buy or emulate Chinese systems. Just as
competition between liberal democratic, fascist, and
communist social systems defined much of the twentieth
century, so the struggle between liberal democracy and
digital authoritarianism is set to define the twenty-first.”
(How Artificial Intelligence Will Reshape the Global Order,
Foreign Affairs, 10 de julio de 2018)
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Planes Gubernamentales

Artificial Intelligence Strategies

March: Pan-  May: Al October:  December:  January: ~ March: Alat  April: First  April: UK May: White May:  June: Towards Fall 2018:
Canadian  Singapore Al snmegv Finland's Al Budget for Al the Service ~ Workshop Al Sector House Summut smdensnl an Al Strategy  EU's Al
Alstrategy  Announced 203: Strategy ~ Taiwan  of Citizens  for Strategy Deal inMexico  Strategy

CHEEIIDSE =

March: Al July: Next  December: Janua January:  March: Apr June: Fall 2018:
Technology ~Generation Three-Year Blockchainand Strategy for France’s Al Communication Australian National ~ Germany’s Al
Strategy AlPlan  ActionPlan Al Task Force Digital Growth ~Strategy on Al Budget Strategy  Strategy for Al Strategy

2018-07-13 | Politics + Al | Tim Dutton
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La Sociedad Humana

Predicciones sobre la Automatizacién del Trabajo

When Where Jobs Destroyed Jobs Created Predictor

2016 worldwide 900,000 to 1,500,000 Metra Martech
2018 US jobs 13,852,5630%* 3,078,340%* Forrester

2020 worldwide 1,000,000-2,000,000 Metra Martech
2020 worldwide 1,800,000 2,300,000 Gartner

2020 sampling of 15 countries 7,100,000 2,000,000 WEF

2021 worldwide 1,900,000-3,500,000 IFR

2021 US jobs 9,108,900%* Forrester

2022 worldwide 1,000,000,000 Thomas Frey
2025 US jobs 24,186,240* 13,604,760* Forrester

2025 US jobs 3,400,000 ScienceAlert
2027 US jobs 24,700,000 14,900,000 Forrester

2030 worldwide 2,000,000,000 Thomas Frey
2030 worldwide 400,000,000-800,000,000 555,000,000-890,000,000 McKinsey

2030 US jobs 58,164,320* PWC

2035 US jobs 80,000,000 Bank of England
2035 UK jobs 15,000,000 Bank of England
No Date US jobs 13,594,320* OECD

No Date UK jobs 13,700,000 IPPR

Every study we could find on what automation will do to jobs, in one chart, Erin Winick, Technology Review, 25 de

enero de 2018.
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El Escenario Centauro

iFab Opportumty

Instruction Generation

%] 89 hours
Current Manual Robotic Assembl
5 i y
80| BeSt Pra(‘:tlces I MACHINE INSTRUCTION
Pratt & Miller \
actual build time.

70 Assembly
0 iFAB Target: | Aygmented Fixturing

72 75% to 90% HUMAN INSTRUCTION
50| hus 9 7% Schedule Compression

Schedul
T =
0 I;mmi Virtual Layout /

30| Fixturing 7P 24 HUMAN INSTRUCTION /
20 Sequence Planning

17 [ Automated| ‘E\E
10 ing/Prep 2.4 hour: . - et

hrs) | Cuting Lower g})lunsd Process Planning I—J
0 MACHINE & HUMAN \/

400 welds x (10 sec / posulon + weld) + 0 sec setup INSTRUCTION ke

160 cuts x (30 sec / cut + prep)

Robots and People Can Work Faster Together, David Bourne, Director del Rapid Manufacturing Lab, Robotics
Institute, Carnegie Mellon University, 25 de julio de 2013. Leer Collaborative Intelligence: Humans and Al Are
Joining Forces, Harvard Business Review, Julio-Agosto, 2018.
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Mdquinas Viviendo en un Mundo ético

@ La IA detecta que alguien compra insulina.
@ La maquina establece que es diabética.

@ Para aumentar la venta el algoritmo descubre que lo mejor es
ofrecerle comprar un dulce.

o ;Esta bien?
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Conclusién

i Preguntas?
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