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Inteligencia Artificial: Aplicaciones

Asistentes Virtuales
Reconocimiento Facial
Diagnostico Médico
Automatizado
Vehiculos Autonomos
Bots para Juegos

Recomendacionesde =

Contenido .
Traduccion Automatica
Deteccion de Fraude
Reconocimiento de Voz

Publicidad Dirigida
Chatbots

Finanzas

Generacion de Contenido
Optimizacion de Rutas
Control de Calidad
Monitoreo de Redes Sociales
Robots de Limpieza
Reconocimiento de Objetos
Mantenimiento Predictivo
Deteccion de Anomalias



Nombres




Tipos de inteligencia artificial

Inteligencia Artificial

Simbdlica No Simbdlica

Sistemas
basados en Conocimiento

agentes Experto,
Optimizacion
Sistemas y Simulacion

Mineria de
basados en —
reglas datos

Aprendizaje
Automatico




|A'y campos
relacionados




Single
EEG cell

signal processing fMRL
Data
Brain Rhythms \ \
Feedback Frontal cortex /' eocortex

Grid cells Basa( ganglia N
”‘a’“""‘“‘ Cervebelum,

Perception as inference
Amygdala
Action se{ectlon

4 wnimﬂg Hlppocnmpus
/' Semantic
Ep:so;\\

8 Action %00, >
16 -"l'ong=~ tzrm ‘\\ﬂ‘ o Brain connectom
-~ erce,
Working Short-term <—— Memory ception
fActive vision <_\Dunaw\rc Poiting

Thalamo-cortical oscilation :A

Egocentric
vs allocentric

Spat:a( Skills&habits

Attention “”“ """‘"‘“

Rationality

Consciousnes:
S Co mt:ve
Temporal PO ; = (wgmmn)
vs spatial® " = Psyhology

Reverse brain engineering

SDR
Knowledge representation <=
problem
Knowledge based
Symbolic Al

£ oFAl -
IBM watson GOFA RDbOtICS

: (s
Assistants (Siri. nism \

Brain based device

Expert system

(oncm! Theory
. Boston dumamics

A spiking NN based
Neuromorphic arhitectures

Autonomous
car

wiring diagram

R &ﬁcmci VCW

Macrocircurty

nonlinearity

Dendtires

Nzwosc'emcc

Cognitive models
& ~———— 24l =——_ Avtificial Intelligence —» Machine Learning

Comressed sensing
Dictionary learning
Hubel Wiese| experiments

Sparse Coding /’Coavsz coding

f Receptive field
Cortical column Population codding Grandmother neuron

rate vs spike local vs distributed code A

inhibitory excitatory balance
P
efficient coding

Neural coding=———mprediction error minimization
Dophamine f

neural oscilations

= Sequence memory
Competitive Vector
learning quantization

Neuromodulation
Structural
Howmeostatic

Synaptic

Spiking neural network

hilevitomadal Attractor learning
odgk‘n—Huxftg maodel Hopfield

Willshaw —s- Lookup tables

Kohonen Map(SOM)
Tempom{

Simple = Associative mémory RBM

s
Boltzmann machine

/ Energy based models
Generative Adversarial Network
Generative s —"" "

Density —w iceriminative —— Autoencoders
Unsupervised ./ estimation models

Plasticity
Morphology Dynamics

= Neuron —

Big Data Anomaly detection PCA

Dimesionality reduction

Computatlonaf Data mining Clustering —K-means

= Binary

Data Science Linear

f / /Rzgresslon < Logistic

Supervised _~ NearestNe, igh

Variational Sparse Capsule NN A
Recogntion
Segmentation
Detection
"> Classification OpenCV/

= SVM —=SVM + invariants Fucussima Computer vision

Neural networks —s Perceptron \ Lp——=
; Convolutiohal ﬂ"“"m =
Multi-lager < ook
(Deep learning) Recurrent < a
= vanformers
markov decision process

GPT-3
bellman equation Speech recognition

\

Theory

Reinforcement
Bayesian approach \\x\

Core

MLE\MAP Concepts

Agent Environment
bability th Linear algebra
( Probability theory State

Reward

Actions(Policy)
Value
Model

Control

(find optimal policy)
SARSA

Q learning
~ deep reinforcement learning 4

Prediction
(find optimal value)

Combinatorics Statistics AlphaGo

Eligibility traces Dynawmic progamming
Credit assignment problem
Exploration vs Exploitation

Optimization (Pl
erative
S ethots 7

Gradient methods

Statistical learning
theory Monte Carlo
Precise
Euristics
N stohastic methods
Genetic algorithms
Cellular automata

TD learnin, i A
Botputarion g function approximation
Phylosopl«y J— Al ethucs

Kolmogorov complexity
Exrster\tml problems
Functmnahsm

algorithime complexity| Frez will problem

Emergence

Selforganization G dsion Chmcse room
description

le ngth

Turing machine Problem of consciousness

£y

“Easy”

Chaos theory

essense of learning

Computational r‘vnduc:b:hty (gnoseology)

— Lo
Data compression 559
— - Lossless

Information:

Entropy
T~ Mutual information




o Probability prediction

Prediction and control

i-. and L' near future cvent

Prediction of snort-

n predictions

Numerical prediction R

v v .
AN 7 predict numerical values
— in the near future

Recognition and estimation Py
Image and sound/noise recognition
Fstimatian of p and pres

z\ / predict the prababliity of the

S — Tore:

Predicted candidate
presentation

present diverse possibilibies
in the future

. Meocdisti

Scheduling »

Operation and control , |

move devices automalically
according to the purpose

Anomaly detection
find anomalies that exceed
normal or acceptable ranges.

Operation plan

make a operation plan that maximizes
Ibe cojeclive urder given candition

.;- Placement and design ) ————

Numarical analysts >

Cauzal inference 3

(4 @+ State estimation b
;' SO estimale invisitle interna e % <8 }'
‘ = states zuch as quality anc heaith = =

State change detection

uslimale state changes in device
such az degradation or clogging.

Indicator creation
gve an index to the nature o
an object under complex and
ambiguous criters

=S Sensor data recognmon

(ex. wr‘mhm’ T= a man or an obje...,'
whetherit's a craw or 2 crane.}

Sty

State change detection &

racagnize objects ar what's — ~
heard from image, vides, of VAN
soung information L

Authentication
identify a person azzad an
biologica wnh)rmallcm ar
historical cata

Media data analysis 2

https://www.ai-gakkai.or.jp/en/resource/aimap/



. Pradicted candidate

Mediation and planning
suppert fair consensus building

Ordering and selection
show approprizte selection
criteria or order, ang gresant

Collaboration and trust formation
>ration and adjustment of appropriate

and give advice on athical issuss FeTy selection criteria and order

candidates for selection

$ Opnr:nlon’p;an l I
Scheduling [Feaa Placement and design Coordination
letermine what to be dane in K AN oIente [ aropasals fron
dete e what to oe dane o meat the ranuired ropasals from
whatl arder
¢ Operation plan s shat
¢ Operation and
controt —e 2 g A . o .
. smm v~ Numerical analysis \ Summarization i , 71 =~ Personalization
. Seneor data FecCOgNIon —® - cleardy show analysis reaults by *—/ r* G Bl ciaarly show the gist of large ‘h t,, customize the displayed contents to
Stata changadstaction © ® inspecling big 20 various numeric dala S amount af infarmation \ h match the {hidden) prefere
o ¢ Media data a_nalysns Media generation Generation and dialogue
€ Medlarecagnition — Y ;!'&f’rc}' :‘5"?“’ "'",‘”-‘(:"Sdr?_'"'!?':‘ ~— 340 Automatically generate article. ipon listarin: a humazr uttzra
Lo AP - FEIIRReRIDE. R0 HC REDInHS i canvarsation or GG from data oF e iemiges. iy, aierdd senty
= image ! video dala <
Analysis and T 1
summarization 1

An ummarize,
and lize dlata : : i
0 Visumyas. e ». Language data analysis Advice ~ B [2Reech dialogue
@ S : : ; AL raspond SEprapriat undsrataraing
cleariy shaw analysis resulls -— display candi at match || ;1 LS atira
lai by inspecting big and varicus _ 1n expert knowledge & = 2lal Eeprasakons,
numeric data d considering camplex influences —
Causal inference Knowledge organization Media transformation
¢ Anomaly Getection find causal relationship based an 2 understand and structuralize generate target data by )
State chanpe detactian » data: predict what changes what 3 maaning from documants for ’.‘f-’.ms!urmutsuw ar augmentation
e R ik > of ingut data

extracting relevant knowledge




\Recognition and estmation/ \Recognitian and estimation/ \Recagnition and estymation/ \Recagnition and estimation/

Authentication State change detection Anomaly detection Sensor data recognition

recognize objects based on sensor data

identify a person based on biological estimate state changes in device such find anomalies that exceed normal or (e whethar It's'a mah o an object /
i r 1 i v ' a | r - A .. . a 1Y
information or historical data as degradation or clogging. acceptable ranges. whether it's a craw or a crane.)
[application example keywords] lappllcatlon example keywords) hppllca!lon!rx:)n':p'lr-lkcyword (] [application example keywords)
Wwracturing site, histsrical aturs

1t UlTrasonic $ensor, THMperalire sersor. v

fingarprint authentication, face suthenticstion d, image, plant, wear. cuiting tion dath, <
vecal corg authentication, galt authantication, . valve, mator, gaar, raller, filter "% or. distance sensar. LIDAR. gas sar
history authentication poOwWar ;»vwnr'y! r wheration rair pratien, electromagn iC ragar, biosensor, behavior hestory
fallng, suddcen tiness
» | amount of camage e e sensors (yp:
stories sensor data > —— sensor dats time
authentication B on P Ty
—_— z i —_— ind !
Image > sl Image i Seds - S histories > dl .I:I.dua
g distribution s, Identification
¥oien text cause S
[Keyword] "
[Keyword] [Keyword] [Keyword)
‘)-f_jl n estimation pattern r
tarn recognition ng snemaly detection dosp laarr
ge recegnitior represen arning (i vasian estimation
voice racognition transfer g
ranater learning sentation learning
statistical learning adversarial learning earning [embedding) (embedding
sizn imation doep loarning ised learn £ '
o ransfar |
(continued to the back) o the back) ting ha BEER)
2 I ) M ) in 2 back
[related methods / technologles] ” C—: [related metheods / technologies]
ife science, face authentication [related methods / technologies] -.r»-rm n detection. anomaly detection [related methods / trchnologm_]
\ authsntication hidden Markov model, state space medel SRR Gaata S SHOT feature descripter,
density ratio estimation (””_h 1 to the beek) 30-DNN, Point Net, dead r
VAnalysis and summarization/ VAnalysis and summarization/ \Prediction and control/ \Recagnition and estimation/
o . . . . .
Numerical analysis Language data analysis Operation plan State estimation
clearly show analysis results by inspecting clearly show analysis results by make a operation plan that maximizes estimate invisiole internal
big and various numeric data inspecling big and various text data the objective under given condition slates such as quality and health
a lication example keywords ] pllc.lhon example keywords]
[app : P y ) P ‘p y [application example keywords] [appllcatlon example keywords]

management data

shipping racord aparation plan ¢
auma . usuge plan. be de
shitt, dslivery plan nfrastruciurs mon
trends text topics past plan sensor data numerical value
numerical value schedule —_—
group Web —-—-—> relevance numearical value -—> Image text
attribute efficiency
relation knowledge graph trends relational table [Keyword]
[Keyword g Bayasian axtimation
[Keyword] topics [Keyword] [Keyword] ) stimati )
texl mining . pce
planning
wae mining : o -~ e /.,";
WV . 9 gene 7\ S
: ~ data mining L R t// Y/
‘ - { > 9 2@ svoluli 7 B~
{ - Web intalligance g i
nformation visuali T (0B computational social sciences Hal +i ¢ 5,
representation learn snbedding) nowledas ars \
sty gl anol e knowledge graph —J -
o (continued to the back) (continued to the back)
[ralatad methods / tachnolaglas] [related methods / technologies) [related methods / technologies) [related methods / technologies]
privacy preserving data mining analysis of text, us T 1aaTa . tor bank 'd slanal sc g S e
a mirng, secure computing OEEa-heurisile ch filter bank. bling signal sep on, state s|
model. Kalman filter, hyper um analysis

secure computing, Bayesian networks




Sistemas Expertos

DENDRAL (1965-1970) - Identificacion de estructuras moleculares en
quimica.

XCON (1978) - Configuracion de sistemas de computadoras
PROSPECTOR (1977) - Exploracion geoldgica. ‘

CLIPS (1985) - Entorno de desarrollo de sistemas expertos.

ISIS (1987) - Planificacién de procesos.de fabricacion.

Sistema Experto

(@)S(b)

(e, 0 —
& &y . N
™ A
_&1 = (=0} \v/“/\,/ &
g Reglas Base de
Usuario Interfaz de Conocimiento Experto

Usuario




Sistemas Expertos

A, Sistema Experto

OO onsulta '"

- [ ocoo K

T 4 IEI_]EE S

—EHH Respuesta

Usuario . interfazde  Reglas Baece
Usuario




Sistemas Expertos

istema Experto 5 |
S ste P ""“ =
| 897",
—_— | L —o——— o2 [T g )
60 -[-§
Reglas Base de
Inﬁe;zfaeaégle Conocimiento Experto




Ontologias

e ;Como almacenar conocimiento?
e Bases de datos parasistemas de
|A (generalmente expertos) Caliente

Temperatura atributo antonimo

Hipernimia . i

T t B st t Artico, Géli
emperatura IS eIl ) Artico, Gélido,

Corporal frigidez Glacier, Polar, Helado



Ontologias

fname working hours

exhibited |
Ty

instance_of

\

\ litle
'ﬁﬁb
<Tr e aulhe




Ontologias Conocidas

1998: Gene Ontology- Clasificacion de funciones bioldgicas
y genes en biologia.

2000: SUMO Ontologia para integrar diferentes dominios
de conocimiento.

2002: SNOMED CT Terminologia clinica utilizada parala
codificacion y representacion del conocimiento médico.
1984: Cyc Ontologia para representar el conocimiento
comun del sentido comun y el razonamiento légico.

1995: WordNet Base de datos Iéxica para la relacion entre
palabras y conceptos en el lenguaje natural.

2011: YAGO Ontologia derivada de Wikipediay WordNet
2014 BioPortal Repositorio de ontologias biomédicas para
la investigacion y aplicaciones en medicina.



Planificacion, Optimizacion, y Toma de Decisiones

e Planificacion: Determina la secuencia de acciones
necesarias para alcanzar una meta.

e Optimizacion: Encuentrala mejor manera de ejecutar ese
plan de manera eficiente y con el menor costo posible.

e Toma de decisiones: En cada paso del plan u optimizacion,

selecciona la mejor accion, considerando los cambios en el

entornoy la incertidumbre.

Ejemplo: En el contexto de un robot auténomo, el sistema

debe planificar una ruta para llegar a un destino

(planificacion), asegurarse de que esa ruta minimiza el

tiempo o la energia (optimizacion), y en cada paso del

camino, decidir como actuar frente a obstaculos o cambios

imprevistos (toma de decisiones).

. »
\ ¢
N
i



Planificacion, Optimizacion, y Toma de Decisiones

Objetivo: Encontrar un plan (una secuencia de acciones) que
permita alcanzar un estado deseado desde un estado inicial

Aplicaciones: Robdtica (planificacion de movimientos),
planificacion logistica, control de trafico, gestion de recursos.

Ejemplo: Un robot que debe planificar cémo recoger varios
objetos dispersos en una sala, evitando obstaculos y
optimizando el tiempo. .



Planificacion: STRIPS (1971)

e Primer Lenguaje (no algoritmo)
e Sigueenuso

Inicial: En(A), Nivel (Bajo), . | | VAN
CajakEn(C), BananasEn(B), @‘ .20 3 | - Sl
~Tiene (Bananas) ‘w) _ — Vo,
Final: Tiene (Bananas) < A B C
Accion Precondicion Poscondicion
Mover(X)Y) En(X),Nivel(Bajo) ~En(X), En(Y)
Plan 6ptimo:
Subir(Y) En(Y), CajaEn(Y),Nivel(Bajo) ~Nivel(Bajo), Nivel(Alto) 1. Mover (A,C)
Bajar(Y) En(Y), CajaEn(Y),Nivel(Alto) ~Nivel(Alto), Nivel(Bajo) 2 MoverCaja (C,B)
: : : : ~En(X), En(Y), 3. Subir (B)
MoverCaja(X.Y) En(X),Nivel(Bajo),CajaEn(X) ol E e g TomarBananas (B)
TomarBananas(X) |BananasEn(X),Nivel(Alto),En(X) IS CERERED)




Planificacion: OptaPlanner (2012)

e Planificador Open Source
e Multiples

What can OptaPlanner do?

OptaPlanner optimizes plans and schedules with hard constraints and soft constraints.
It reduces costs substantially, improves service quality, fulfills employee wishes and lowers carbon emissions.

B Vehicle routing (VRP) & Employee rostering / Maintenance scheduling

Quicker routes for a fleet of vehicles. Assign shifts to employees by skills Timely upkeep of machinery and
and availability. equipment.

= School timetabling = Task assignment & Cloud optimization

Compacter schedules for teachers Assign tasks by priority, skills and Bin packing and defragmentation of
and students. affinity. cloud resources.

OptaPlanner®@

& Conference scheduling

Schedule speakers and talks by
availability and topic.

las Job shop scheduling

Reduce makespan for assembly lines.




Algoritmos comunes en Planificacion

A* - Usado en: HSP, Fast-Forward (FF).

Busqueda en Grafos con Costos Uniformes (Uniform Cost Search) - Usado en:
STRIPS, SHOP2.

Busqueda en Planificacién Basada en Heuristicas - Usado en: HSP, Fast-Forward
(FF).

Descomposicién Jerarquica de Tareas (HTN) - Usado en: SHOP2.

Problemas de Satisfaccion de Restricciones (CSP) - Usado en: OptaPlanner.
Planificacion Temporal - Usado en: Temporal Fast Downward (TFD).
Programacion Dinamica - Usado en: Prodigy.

Algoritmos Genéticos - Usado en: OptaPlanner.

Planificacion basada en Redes de Acciones Parcialmente Ordenadas (POP -
Partial-Order Planning) - Usado en: STRIPS, Sistemas de planificacién temporal.
Monte Carlo Tree Search (MCTS) - Usado en: AlphaGo (y otros sistemas de
juegos).



Planificacion, Optimizacion, y Toma de Decisiones

Objetivo: Maximizar o minimizar una funcién objetivo (por
ejemplo, minimizar el tiempo o maximizar la eficiencia) en base a
restricciones dadas.

Aplicaciones: Optimizacion de rutas (en logistica o redes de
transporte), optimizacion de recursos en fabricas, planificacion
de horarios.

Algoritmos clave: Algoritmos genéticos, CSP (Problemas de
satisfaccion de restricciones), programacion dinamica,
algoritmos de optimizacion combinatoria, grafos.



Planificacion, Optimizacion, y Toma de Decisiones

Ejemplo: Encontrar la ruta mas corta para que un.vehiculo de
reparto entregue paguetes a varios destinos, minimizando el
tiempo y el consumo de combustible.

Fuerza Bruta Algoritmo Branch & Bound



Planificacion, Optimizacion, y Toma de Decisiones

Objetivo: Elegir |a mejor opcidn o accion en un momento
determinado bajo condiciones que pueden implicar
incertidumbre o riesgo.

Aplicaciones: Sistemas de recomendacion, aS|stentes virtuales,
robots autonomos, agentes inteligentes en juegos, finanzas.
Ejemplo: Un sistema de comercio automatizado que decide
cuando comprar o vender accionés en la bolsa, basandose en una
combinacion de modelospredictivos y condiciones del mercado.

Algoritmos clave: Arboles de decision, Monte Carlo Tree Search
(MCTS), aprendizaje por refuerzo, teoria de juegos, algoritmos
bayesianos.



Toma de Decisiones: Monte Carlo Tree Search

Repeated X times +
\

] Expansion Simulation — Backpropagation

The selection function is
applied recursively until
a leaf node is reached

One or more nodes One simulated The result of this game is
might be created game is played backpropagated in the tree




Coniirel autormeitlico

Generalmente: fabricas, procesos, robodtica




Control con PID

Proportional, Integrative, Derivative

B P Ke(t)

S

( Plant /
o DIEm 6 EA
S ;

de(t)
EEEE




Pneumatic era

Process Value (PV)

3-15 psi
“Flow rate”

Flow Transmitter

Electronicera

Process Value (PV)

4-20 mA Loop
“Flow rate”

Flow Transmitter

Set Point (SP)

E—

Process flow

Set Point (SP)

Process flow

Control con PID

Control Action

3-15 psi
“Valve position”

Control valve

Control Action

4-20 mA Loop

“Valve position” ItoP
converter

3-15 psior
N\ 0.2-1.0bar

Control valve




Control con PID




Metaheuristicas

Optimizacion de funciones con multiples heuristicas -

Metaheuristicas

Evolutivas

Bio-inspiradas

Enjambre

Basada en Fisica

e Evolucion
Diferencial

e Algoritmos
Genéticos

Optimizacion de
Enjambre de
Particulas
Optimizacion de
Coloniade
Hormigas

Busqueda del Cuco
Algoritmo del
Murciélago

e Recocido Simulado

e Optimizacion
basada en Agujeros
Negros




Metaheuristicas: Trayectoria vs Poblacion

Metaheuristica de Trayectoria (Recocido Simulado) Metaheuristica de Poblacion (Algoritmo Genético)

—— Solucién actual Individuo 1
1.0F —— Individuo 2

—— Individuo 3
Individuo 4
Individuo 5

1.0f

c c
O 0
(o) |9}
= R,
[°) o
(%2} (%}
LY c
o o
e o
e e
G G
o =
© ©
O O

40 60 20 30
Iteraciones Generaciones




?— Algoritmos Evolutivos

A DY

F1 F2 F3 F4 | F5 Fitness Accion
11 O 1 1 0] 1 11 204 Mutar ‘ .
Geni |12 1o | 1] 1|1 m 12 158 Mutar e Poblacion
' D.. "N=2¢en
13 1 0 1 1 0 13 45.5 Conservar 1
ejemplo
14 O 1 1 0] 0 14 2.7 Descartar .
e [uncionde
: Fitness
F1 F2 F3 F4 F5 Fitness Accion ® O pe ra d ores
3|10 1]1]o0 |- 455 Mutar o Seleccion
11’ 0 1 1 0 g 11’ 5.2 Descartar O MUtaC|On
Gen 2
12’ 1 0] 1 1 0 12’ 28.3 Mutar
13’ 1 0 1 0 0 13’ 52 Conservar




Algoritmos Evolutivos

Generation:(1) « Path points
Il Obstacles




03]

Gen 1

Gen 2

\..

Algoritmos Genéticos
Gl | G2 | G3 | G4 | G5 Fitness Accion
11 0 1 1 0 1 11 20.4 Cruzar I3
12 | 1 0 1 1 1 12 15.8 Cruzar I3
13 1 0 1 1 0 13 45.5 Mantener
14 0 1 1 0 0 14 2.7 Mutar
Gl G2 )| G3|G4| G5 — Fitness Accion
13 1 0 1 1 O - 13 45.5 Cruzar 14
31101 . OF % L 131 5.2 Mutar
152 | 1 Q - 1 0 132 28.3 Cruzar 14
= 1 1 1 J & 14’ 52 Mantener

Poblacion
o n=4en
ejemplo

“Genes

o - Codificacion
de solucion -

Instanciar

o Fenotipo

Funcion de

Fitness

Operadores

o Seleccion

o Cruza

o Mutacion



Algoritmos Genéticos

Best Distance: 66
Generation: 0 Generation: 50
Population: 200 Population: 100
Mutation Rate: 3% Mutation Rate: 3%




Inteligencia Artificial basada en Datos
(Machine Learning/ Aprendizaje Automatico)

l‘f-'..qf""l} W nmra

SRS T e [ SR ©
B B Il A A
EEELEOMERTETR
;: .;L‘:_i‘—-ai -
% s N = S

2)-Preprocesamiento
(NDEIS + Representacion 3) Entrenamiento 4) Modelo



Hipotesis
Entrada sobre los
datos

Entrenamiento

Modelo

tSNE y
K-Medias

Funcién de
Distancia
entre
Imagenes




Aprendizaje Supervisado

Entrada Mariposa

Salida e —
Entrada Esperada dagst, B8 . - Hongo

Portaviones

Entrenamiento : ' ' Entrenamiento

Generalizacion

Entrada Modelo Prediccion Modelo Hongo




Aprendizaje Semi-Supervisado

Salida Salida
Esperada Esperada
(Buena (Mala
Calidad) calidad)

Entrada

Entrenamiento

Entrada Prediccion

Entrada

Entrenamiento

Modelo

Mariposa
Hongo
Portaaviones

Pizza



Aprendizaje por Refuerzo

A. Accioh
S.,,Estado nuevo |
R.,, Recompensa

Entorno




Aprendizaje por Refuerzo




Aprendizaje por Refuerzo + Machine Learning

Agente

Modelo A. Accion
S.,,Estado nuevo de ML

R.,, Recompensa

Entorno




Aprendizaje por Refuerzo + Machine Learning




Reasoning, Knowledge, Language

Software engineering

Foundations of mathematics

Mathimatical logic Discovery, Search,

Creation

; Inductive reasoni Deductive inference
Object oriented Mathematical programming

Data market design

Data science

Fuzzy Logic

Natural language
processing Graph theory

Bayesian inference § Rule-based syst SAT CSP
ule-based system [ SAT CSP |

Expert system Hypothetical reasoning FrSrransT REThasal Game theory

Transfer learning ommonsense

Mathimatical statistics Concept learning

Big data analysis

Ontology | Understanding of meaning | Legal Al Scheduling Database

- . Al lifecycle Knowledge graph | Knowledge base | Theorem Knowledge discovery Data mining
Machine Learning proving

Clustering

Artificial neural network

) Machine Learning oo
Deep Learning Engineering )

Learning, Cognition, Predicti

Segmentation
Brain science : =
Signal recognition

Computational neuroscience

Computer vision

Reinforcement learning

Anomaly detection

Al Frontier

Image recognition

| o Creativity
Singularity . Media synthesis

Artificial life
Subsumption || Evolutionary comp. § Math. optimization

architecture

~

jfiolchjlaste e " Mukti st Genetic Algorithm
and smell recognition y Explainability JllA| evaluation/validation| uiti agent system

Speech recognition

Behavior estimation

5 B Skill science o
Sports brain science Gesture recognition

Kinematics Embodiment

Evolution, Life, Growth

Swarm

g Cognitive architecture

HA[ Knowledge acquisition vintaligence Biology

- Knowledge sharing Game ol =
Interaction Developmental science
Intelligent tutoring system
& g Developmental psychology

BOdy, RObOt, MOtiOﬂ Intelligent user interface

Body psychology

Automated driving system

g = S Kansei
Information visualization

rraeenrasr®  Human, Interaction, Emotion

Human computation

; = Cognitive neuroscience
Human Interface | Behavioral economics



