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HISTORIA: EVOLUCIONES

Revolucion:
Mecanizacion y

energia a vapor.
Migracion hacia zonas
urbanas y paso desde
ambitos agricolas a
mecanizacion. (antes 1800)

Revolucion:
Electricidad y

produccién en masa.

Desarrollo de la energia en
las ciudades y crecimiento
de nuevas fabricas
industrializadas.
(1880-1914)

Desarrollo de computacion,
permitiendo el proceso de
automatizacion de sectores
industriales. (1969-
adelante)

Revolucion:
Sistemas fisicos
Digitales.

Internet es base de la
comunicacion, desarrollo
de sistemas digitales
Cloud, Al, IoT, CRISPR,
Blockchain, C.Cuantica,
Realidad Virtual,
Robética,etc. (futuro)



expectations

Digital Twin

Biochips

Smart Workspace
Brain-Computer Interface
Autonomous Mobile Robots

Smart Robots

Deep Neural Network ASICs

Al PaaS

Quantum Computing

5G

Volumetric Displays
Self-Healing System Technology
Conversational Al Platform
Autonomous Driving Level 5
Edge Al

Exoskeleton

Blockchain for Data Security

Knowledge Graphs
4D Printin

(Aniﬁcial General Intelligence

Deep Neural Nets (Deep Learning)
Carbon Nanotube

loT Platform

Virtual Assistants

Silicon Anode Batteries
Blockchain

Connected Home
Autonomous Driving Level 4

Mixed Reality

Neuromorphic
Hardware

Smart Fabrics

Smart Dust '
Flying Autonomous Vehicles Augmented Reality

Biotech — Cultured or Artificial Tissue

As of August 2018
. P f
Innovation Ineflaakt:d Trough of Slope of Plateau of
Trigger Disillusionment Enlightenment Productivity

Expectations

time
Plateau will be reached:

O lessthan2years @ 2to5years @ 5to10years A more than 10 years & obsolete before plateau
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ARTIFICIAL INTELLIGENCE ¢{POR QUE?

0 The accelerating pace of change...
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ARTIFICIAL INTELLIGENCE ¢POR QUE?

Rate of automation
L)

Human Machine

Human Machine !
2018 71 29

2025

2020

https://www.weforum.ors
https://www.weforum.org/agenda,



https://www.weforum.org/reports/the-future-of-jobs-report-2020
https://www.weforum.org/agenda/2019/01/robots-aren-t-wiping-out-jobs-yet-according-to-the-world-bank-s-chief-economist
https://www.weforum.org/agenda/2018/08/here-s-how-vulnerable-to-automation-your-job-is

ARTIFICIAL INTELLIGENCE ¢ POR QUE?

Annual growth rates by 2035 of gross value added (a close approximation of GDP)
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http://reports.weforum.org/future-of-jobs-2018/
https://www.weforum.org/agenda/2019/01/robots-aren-t-wiping-out-jobs-yet-according-to-the-world-bank-s-chief-economist
https://www.weforum.org/agenda/2018/08/here-s-how-vulnerable-to-automation-your-job-is

,. Photo by jj ying on Unsplash



ARTIFICIAL INTELLIGENCE ¢ QUE ES?

ARTIFICIAL INTELLIGENCE

No existe consenso.

Corresponde a un concepto amplio que
involucra el aprendizaje de las maquinas,
donde pueden realizar labores caracteristicas
de la inteligencia humanas. “la capacidad de
aprender sin estar explicitamente
programada” (John McCarthy, Marvin
Minsky 1956 Dartmouth Conference, Arthur
Samuel 1959 IBM)

VOL. LIX. No. 236.] [October, 1950

MIND

A QUARTERLY REVIEW

OF

PSYCHOLOGY AND PHILOSOPHY
+

I—COMPUTING MACHINERY AND
INTELLIGENCE

By A. M. TURING

1. The Imitation Game.

1 PROPOSE to consider the question, ‘Can machines think?" This should

in with definitions of the meaning of the terms ‘machine’ and
“think’. The definitions might be framed so as to reflect so far as
possible the normal use of the words, but this attitude is dangerous. If
the meaning of the words ‘machine’ and ‘think’ are to be found by
examining how they are commonly used it is difficult to escape the
concl that the meaning and the answer 1o the question, ‘Can
machines think?" is to be sought in a statistical survey such as a Gallup
poll. But this is absurd. Instead of attempting such 2 definition I shall
replace the question by another, which is closely related to it and is

P din ively bigy words.

The new form of the problem can be described in terms of a game
which we call the ‘imitation game'. It is played with three people, a man
(A), 2 woman (B), and an interrogator (C) who may be of either sex. The
interrogator stays in @ room apart from the other two. The object of the
game for the interrogator is to determine which of the other two is the man
and which is the woman. He knows them by labels X and Y, and at the end
of the game he says cither ‘X isAand Yis B'or ‘X is B and Y is A". The
interrogator is allowed to put questions to A and B thus:

C: Will X please tell me the length of his or her hair?

433

https://aaai.or

g/0ojs/index.php/aimagazine/article/view/1911/1809

10



ARTIFICIAL INTELLIGENCE ¢ QUE ES?

ARTIFICIAL INTELLIGENCE

“Se considera que una mdquina
(computador, robot u otro ente sintético)
es inteligente si exhibe un comportamiento
a nivel humano en una tarea o contexto
dado”.

(Jocelyn Dunstan, Alejandro Maass, Felipe
Tobar, "Una mirada a la era de los datos”,
Editorial universitaria 2022, pdg 32)

ARTIFICIAL INTELLIGENCE

A program that can sense, reason,
act, and adapt

MACHINE LEARNING

Algorithms whose performance improve
as they are exposed to more data over time

DEEP
LEARNING

Subset of machine learning in
which multilayered neural
networks learn from
vast amounts of data




MACHINE LEARNING ;QUE ES?

MACHINE LEARNING

Es un mecanismo para obtener Artificial Intelligence particular, esto se logra mediante la
aplicacion e implementacion de algoritmos como: Linear/logistic Regression, Support Vector
Machines, Decision Tree, Random Forest, Naives Bayes, K-NN, Neural Networks, Convolutional
Neural Network, RNN, Transformers, etc.

MACHINELEARNING
EDLEE S84

Data Mining Algorithm Classification Learning Neural Networks Deep Learning Autonomous

https://en.wikipedia.org/wiki/Machin

< >



DEEP LEARNING ¢ QUE ES?

DEEP LEARNING

Es una area de Artificial Intelligence,
que se vale del uso de Redes
Neuronales para imitar el mecanismo
del cerebro humano en el
procesamiento de datos, para tomar
decisiones y hacer predicciones.

Vision por computador, reconocimiento
de voz, traduccion, procesamiento de
lenguaje natural, etc. son campos
habituales de utilizacion.

Carnegic Mellon University

Machine Learning




ARTIFICIAL INTELLIGENCE

Early artifical intelligence
stirs excitement.

Machine learning begins
to flourish.

Deep learning breakthroughs
drive Al boom.

Z2000s




MACHINE LEARNING ALGORITMOS

SUPERVISED LEARNING. UNSUPERVISED LEARNING. REINFORCEMENT LEARNING.
Linear/Logistic Support vector Clustering . .
Regression. %\)achine. Decision Tree. K-Means. Algorithms. PCA/TSNE Genetic Algorithm

Natural Language Linear Discriminant
Processing NLP Analysis LDA

mponent

Random Forest. Naives Bayes. Neural Networks.

https://www.deepmind.com/blog/discovering-novel-algorithms-with-alphatensor



MACHINE LEARNING ALGORITMOS
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Swarm Intelligence
Algorithms

Real-Time ARTIFICIAL

Human Population “EXPERT”

Algoritmos Intelligence Convolutional Neural Networks Algoritmos Intelligence
Evolutivos/Geneticos Recurrent Neural Networks Enjambre
(Experimental)

https://en.wikipedia.org/wiki/Genetic_algorithm
http://mrl.snu.ac.kr/research/ProjectScalable/Page.htm
https://research.cs.queensu.ca/TechReports/Reports/2012-585.pdf



Artificial
Intelligence

(AI)

Yodenyg uonewioV!

Reasoning

Source: "Artificial Intelligence: A Modern Approach”
by Peter Norvig and Stuart Russell. 2010.

= (contribution)
capabilities,

- disciplines

:l subfield

Copyright (©Alfonso R. Reyes, 2020
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https://arxiv.org/abs/1812.04948
https://arxiv.org/pdf/1812.04948.pdf



GAN’s GENERATIVE ADVERSIAL NETWORK

Dos redes neuronales se enfrentan (2014 an Goodeltow, Universidad Montreal)

Real Images
— Discriminator Network D | Predicted Labels
D-dimensional !

noise vector

V/S

0

Generator Network —)
Fake Images

Neural Networks A. Neural Networks B.

Network v/s Network
Generator. Discriminator.

https://arxiv.org/abs/1406.2661



Photo by Hening Witzel on Unsplash




ESTRATEGIAS & OPERACIONES

@

Habilitador
Digital

Estrategia
Empresa
.............................. .
Objetivos de Negocio Procesos negocios
O .

Beneficios [ < >

Transformacion

Control

21



MACHINE LEARNING & OPERACIONES

In more than two-thirds of our use cases, artificial intelligence (Al) can
improve performance beyond that provided by other analytics techniques.

Breakdown of Potential incremental value from Al over other analytics techniques, %
use cases by

applicable Travel 108
techniques, % e i

c Transport and logistics

Full value can @ Retail 7
be captured
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Al can @ Banking

improve

performance @ Healthcare systems and services 4
over that

provided @ Public and social sectors

by other

analytics @ Telecommunications

techniques
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@ Pharmaceuticals and medical products

Insurance

Advanced electronics/semiconductors
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Industry is where the real potential of Al lies, WEF 2019

w
o

@ Aerospace and defense
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ARTIFICIAL INTELLIGENCE & OPERATIONS

Customers who bought this item also bought

z
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o
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We Were the Lucky Ones:
A Novel

ia Hunter

Kindle Edition indle Edition

Kindle Edition $9.12 $9.37

$14.82

Amazon & Amazon Rekognition
https://aws.amazon.com/rekognition/?blog-cards.sort-by=item.additionalFields.createdDate&blog-cards.sort-order=desc

Photo by rawpixel on Unsplash
https://experiments.withgoogle.com/collection/ai



https://experiments.withgoogle.com/collection/ai
https://aws.amazon.com/rekognition/?blog-cards.sort-by=item.additionalFields.createdDate&blog-cards.sort-order=desc

ARTIFICIAL INTELLIGENCE & OPERATIONS

Photo by Simon Noh on Unsplash
://futurism.com/a-new-ai-can-write-music-as-well-as-a-human-composer
Photo by Robina Weermeijer on Unsplash Aiva “Genesis”
https://www.cam.ac.uk/research/news/ai-successfully-used-to-identify-different-types-of-brain-injuries soundcloud.com/user-95265362/symphonic-fantasy-in-a-minor-o
https://www.technologyreview.com/f/613924/ai-deepfakes-gans-medical-cancer-diagnosis/ Alva Technologies 2016

https://www.weforum.org/agenda/2020/01/ai-breast-cancer-detection-accuracy/
https://www.csail.mit.edu/news/using-machine-learning-estimate-risk-cardiovascular-death
https://news.mit.edu/2021/new-algorithms-show-accuracy-reliability-gauging-unconsciousness-under-general-
anesthesia-0526



https://www.cam.ac.uk/research/news/ai-successfully-used-to-identify-different-types-of-brain-injuries
https://www.technologyreview.com/f/613924/ai-deepfakes-gans-medical-cancer-diagnosis/
https://www.weforum.org/agenda/2020/01/ai-breast-cancer-detection-accuracy/
https://www.csail.mit.edu/news/using-machine-learning-estimate-risk-cardiovascular-death
https://news.mit.edu/2021/new-algorithms-show-accuracy-reliability-gauging-unconsciousness-under-general-anesthesia-0526
https://news.mit.edu/2021/new-algorithms-show-accuracy-reliability-gauging-unconsciousness-under-general-anesthesia-0526
https://futurism.com/a-new-ai-can-write-music-as-well-as-a-human-composer
https://soundcloud.com/user-95265362/symphonic-fantasy-in-a-minor-op-21-genesis-1?in=user-95265362/sets/genesis

ARTIFICIAL INTELLIGENCE & OPERATIONS

Photo by Josue Ramos Figureroa on Unsplash
https://www.technologyreview.com/s/613738/artificial-intelligence-sees-construction-site-accidents-before-they- Photo by Barret Ward on Unsplash

happen https://www.mckinsey.com/featured-insights/artificial-intelligence/global-ai-survey-ai-proves-its-
worth-but-few-scale-impact



https://www.technologyreview.com/s/613738/artificial-intelligence-sees-construction-site-accidents-before-they-happen/
https://www.technologyreview.com/s/613738/artificial-intelligence-sees-construction-site-accidents-before-they-happen/
https://www.mckinsey.com/featured-insights/artificial-intelligence/global-ai-survey-ai-proves-its-worth-but-few-scale-impact
https://www.mckinsey.com/featured-insights/artificial-intelligence/global-ai-survey-ai-proves-its-worth-but-few-scale-impact

ARTIFICIAL INTELLIGENCE & OPERATIONS

httDs //www.businessinsider.com/amazon-doubled-the-number-of-kiva-robots-2015-10

Photo by Bernard Hermant on Unsplash


https://www.ing.uc.cl/en/boletines/desarrollan-primer-robot-chileno-inteligencia-artificial-trabajar-supermercados/
https://www.businessinsider.com/amazon-doubled-the-number-of-kiva-robots-2015-10

ARTIFICIAL INTELLIGENCE & OPERATIONS

Photo by Eleventh Wave on Unsplash Photo by Reagan Freeman on Unsplash
Aprender caminar solo https://openai.com/ & GPT-3
https://www.technologyreview.com/2021/05/27/1025453/artificial-intelligence-learning-create-itself-agi https://blog.google/technology/ai/lamda/ & LaMDA
Aprender lenguaje https://www.baai.ac.cn/en & WuDao BAAI

https://www.technologyreview.com/2021/05/20/1025135/ai-large-language-models-bigscience-project/



https://www.technologyreview.com/2021/05/27/1025453/artificial-intelligence-learning-create-itself-agi/
https://www.technologyreview.com/2021/05/20/1025135/ai-large-language-models-bigscience-project/
https://openai.com/
https://blog.google/technology/ai/lamda/
https://www.baai.ac.cn/en

ARTIFICIAL INTELLIGENCE & OPERATIONS
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DALL-E 2
Open-Al

Gato

DeepMind

https://openai.com/dall-e-2/
https://blog.google/technology/ai/lamda/
https://www.deepmind.com/publications/a-generalist-agent



https://openai.com/dall-e-2/
https://blog.google/technology/ai/lamda/
https://www.deepmind.com/publications/a-generalist-agent
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DALL-E 2

OpenAl GPT-3

7

a BigScience initiative 7
I stability.ai
‘\

BL

176B params - 59 languages  Open-access

[

DALL-E 2 (Jan 2022)

GPT-3 (May 2020) Photo by Open Al

Photo by Open Al

Stable Diffusion (sept 2022)

Photo by Stability Al
BLOOM (June 2022) oto by Stability

Photo by BigScience Research Workshop

(Demo)


https://openai.com/blog/gpt-3-apps/
https://arxiv.org/abs/2005.14165
https://huggingface.co/bigscience/bloom
https://arxiv.org/abs/2204.06125
https://stability.ai/blog/stable-diffusion-v2-release
https://huggingface.co/spaces/stabilityai/stable-diffusion
https://github.com/Stability-AI/stablediffusion

. « Banking & Personal Finance
Politics & Government * Fravd prow i

« Targesed ea ¢
* Putli

¢ transsctons are fraue

« Clnt segmentsdon

« Sales chat

Insurance

* Risk icentification

Communication

d . 1% on your emalks

Smart Homes
* Personal a: Lants
crderirg

.7

perature and Iignt contral

Defence
e s UV USAGES OF

ARTIFICIAL

§ malikenarce of waapons systers

, WrraLiiganes

Real Estate
. feartisng Musie)

ent segmenzation

Agriculture

* Rabot harvests

Healthcare

ous surgical robots

* Weather d




ARTIFICIAL INTELLIGENCE & COMPANYS

En cuatro afos, aproximadamente, ¢ Cuales tecnologias seran mas adoptadas en Empresas?
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Cloud computing (17%)

Big data analytics (2%)

Internet of things and connected devices (9%)
Encryption and cybersecurity (29%)

Artificial intelligence (inc. ML and NLP) (8%)

Text, image and voice processing (-)

E-commerce and digital trade (2%)

Robots, non-humanoid (e.q industrial automation, drones) (10%)
Augmented and virtual reality (19%)

Distributed ledger technology (e.g. blockchain) (11%)
3D and 4D printing and modelling (10%)

Power storage and generation (-)

New materials (e.g. nanotubes, graphene) (-12%)
Biotechnology (8%)

|

Robots, humanoid (119%)

Quantum computing (-5%)

Share of company surveyed (%)

2025 | 2018 Difference

https://www.weforum.org/reports/the-future-of-jobs-report-2020



https://www.weforum.org/reports/the-future-of-jobs-report-2020

ARTIFICIAL INTELLIGENCE & POLITICAS

A finales del ano 2021 se ha
publicado la primera
politica Nacional de
Inteligencia Artificial.

POLITICA

NACIONAL DE
INTELIGENCIA
ARTIFICIAL

https://minciencia.gob.cl/uploads/filer_public/bc/38/bc389daf-4514-4306-867c-760ae7686e2c/
documento_politica_ia_digital_.pdf






ARTIFICIAL INTELLIGENCE & RIESGOS
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https://www.mckinsey.com/business-functions/mckinsey-analytics/our-insights/confrontifig-the-risks-ofartificigkintelligefice

https://www?2.deloitte.com/content/dam/Deloitte/lu/Documents/risk/lu-ai-and-fisk-management.pdt



https://www.mckinsey.com/business-functions/mckinsey-analytics/our-insights/confronting-the-risks-of-artificial-intelligence
https://www2.deloitte.com/content/dam/Deloitte/lu/Documents/risk/lu-ai-and-risk-management.pdf

ARTIFICIAL INTELLIGENCE & RIESGOS

Data: Garbage In Garbage Out (GIGO) Data: Quality, Homogeneous, Compliance issues

Photo by Alex Fu on Pexel Photo by Dennis Kummer on Unsplash



ARTIFICIAL INTELLIGENCE & RIESGOS

BlackBox, OpexSource, Ethical Overfitting & Interpretation

Photo by Jacek Dylag on Unsplash Photo by Lucas from Pexels
Bias In the Web Interpretation
https://dl.acm.org/doi/10.1145/3209581 https://imfd.cl/en/destacada-participacion-del-instituto-milenio-fundamentos-de-los-datos-en-congreso-futuro
MIT “Minory”
https://www.technologyreview.com/s/612775/algorithms-criminal-justice-ai Overfitting

https://www.researchgate.net/publication
322626856_Classification_error_Bias_and_variance_Underfitting_and_Overfitting



https://dl.acm.org/doi/10.1145/3209581
https://www.technologyreview.com/s/612775/algorithms-criminal-justice-ai/
https://imfd.cl/en/destacada-participacion-del-instituto-milenio-fundamentos-de-los-datos-en-congreso-futuro/
https://www.researchgate.net/publication/322626856_Classification_error_Bias_and_variance_Underfitting_and_Overfitting
https://www.researchgate.net/publication/322626856_Classification_error_Bias_and_variance_Underfitting_and_Overfitting

ARTIFICIAL INTELLIGENCE & RIESGOS ETICOS Y SOCIALES

- Acceso a Informacion (Sesgos,Prejuicios, Inequidad, Racismo)

- Investigacion Sesgada (EEUU, ASIA Oriental y EUROPA 86% 2018)

- Decisiones de Artificial Intelligence o Human Machine (etica/moral)
- Proliferacion de armamento autonomo. (Drones, Robot, Tesla)

Photo by Tachina Lee//#8 B/ Anton Darius on Unsplash




ARTIFICIAL INTELLIGENCE & RIESGOS DE SEGURIDAD Y CONTROL

- Obtencion de datos vy vulneracion de Privacidad.
- Intromision cibernética y “rebelion” de la IA
- Riesgos Puestos de Trabajo y Concentracion de Poder.
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Photo by Better images for Al.

https://betterimagesofai.org/i



https://betterimagesofai.org/i

Photo by Drew Beamer on Unsplash



ARTIFICIAL INTELLIGENCE & ETAPAS

Al PERCEPCION

Superpotencias de la Inteligencia Atrtificial, Kai-fu Lee, Deusto

Photo by Better images of Al



DEEP LEARNING: ;Cual imagen es real?

(A)

More:
https://www.whichfaceisreal.com/index.php

https://www.thispersondoesnotexist.com/



https://www.whichfaceisreal.com/index.php
https://www.thispersondoesnotexist.com/

ARTIFICIAL INTELLIGENCE & RIESGOS: ¢ Cual imagen es real?

()

More:
https://www.whichfaceisreal.com/index.php
https://www.thispersondoesnotexist.com/



https://www.whichfaceisreal.com/index.php
https://www.thispersondoesnotexist.com/

DEEP LEARNING: ;Cual imagen la creé un humano?

More:

https://thisimagedoesnotexist.com/


https://thisimagedoesnotexist.com/

ARTIFICIAL INTELLIGENCE & RIESGOS: ¢ Cual imagen la cre6 un humano?

More:

https://thisimagedoesnotexist.com/


https://thisimagedoesnotexist.com/

MACHINE LEARNING: ; QUE HACER? APRENDER

&

Nuevos Conocimiento Python & R.

Inicio & Teoria en Machine Learning.

Incrementa en Machine Learning &
Deep Learning.

Profundizacion en CNN, NLP & Others. **

Especializacion en CNN, GAN & Others. **

COURSERA (gratis)

https://www.coursera.org/specializations/python

https://www.coursera.org/learn/machine-learning

https://www.coursera.org/specializations/deep-learning

https://www.coursera.org/professional-certificates/tensorflow-in-
practice

https://www.coursera.org/specializations/tensorflow-advanced-
techniques

https://www.coursera.org/specializations/machine-learning-
engineering-for-production-mlops

** Requiere de tiempo, conocimientos de programacion y constancia
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