Fundamentos en Robotica

Unidad 1.1
Introduccion a la Robotica




Temario

e Historia

e Definiciones
« Componentes
o Categorias

* Aplicaciones

network management | artificial intelligence



Historia

* Ficcion y el concepto de robot
 Mecanismos con movimiento
* Aplicacion del cOmputo
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Sirvientes artificiales (magay

Tetis, la de argénteos pies, llego al palacio imperecedero de
Hefesto ... Hallo al dios bafiado en sudor y moviéndose en torno
de los fuelles, pues fabricaba veinte tripodes que debian
permanecer arrimados a la pared del bien construido palacio y
tenian ruedas de oro en los pies para que de propio impulso
pudieran entrar donde los dioses se congregaban y volver a la
casa. jCosa admirable!

Aparto de la llama los fuelles y puso en un arcon de plata las
herramientas con que trabajaba; enjugose con una esponja el
sudor del rostro, de las manos, del vigoroso cuello y del velludo
pecho, vistio la tunica, tomo el fornido cetro, y salio cojeando,
apoyado en dos estatuas de oro que eran semejantes a vivientes
jovenes, pues tenian inteligencia, voz y fuerza, y hallabanse
gjercitadas en las obras propias de los inmortales dioses.

La lliada, aprox. siglo VIl a.C.

network management | artificial intelligence



Sirvientes artificiales (magay

Part

At the Mountains .
by H. P. Lovecraft Of Madness

The effect of the S§
monstrous sight was
indescribable! Some
fiendish violation of
natural law!

Golem de Praga (S.XVI) Shoggots,
Andnimo, S.XIX En las montanas de la locura,

_ H.P. Lovecraft (1936)
mina
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Sirvientes artificiales cienciay

Robots Maschinenmensh (“falsa Maria”)
R.U.R. Rossum's Universal Robots Metropolis, Thea von Harbou (1925),
Karel Capek (1921) Fritz Lang (1927)
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Mente artificial

Pilgrim

Olimpia

El hombre de arena,
E.T.A. Hoffmann (1816)

memagensruoenet

Marvin
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ELECTRONIC NOSTALGIA

I'VE BEEN THINKING ][ THINGS WERE SIMPLER " SOMETIMES | WONDER
A LOT RECENTLY AROUT || FOR THEM: MAKE ACAR! || IF THE WORLD MIBHT
THE LIVES OF OUR VACUUM A FLOOR! || BE A BETTER PLACE IF
ANCESTORS. BACK IN || CALCULATE PITOA || WE HADN'T RISEN UP
THE DAYS WHEN QUADRILLION PLACES! || AND ENSLAVED ALL
ROBOTS JUST DID AS || A ROBOT WS A ROBOT. OF HUMANITY.
THEY WERE TOLD. AND PROUD OF IT,

DAMN
RIGHT.

o
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Automatismos

ia (10-70 d.C.)

Herdn de Alejandr
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Automatismos

Al Jazari (1136 - 1206)
Mufiecos karakuri (s. XVII-XIX)
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Control automatico
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Reloj de Ktesibios (s. lll a. C.)

network management | artificial intelligence

Regulador de Thomas Mead (1789)



Control automatico

Fig 32
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Servo-timon de Farcot (1873)
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Control automatico
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Piloto automatico Whitehead (1896)
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Computo

e Analdgico

—Representa magnitudes en otras, con
operaciones analogas

—Mecanicos, eléctricos, neumaticos...

e Digital
—Representa magnitudes de forma simbolica
—Mecanicos, opticos, electronicos

e Hibridos
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Computo analogico

e Muy populares hasta los '60s

— Ecuaciones diferenciales

— Problemas de control
* Ventajas:

— Tiempo real

— Paralelismo

— No limitado por problemas NP
e Desventajas:

— Propdsito especifico

— Control de la precision
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Computo analogico

1) Obtenemos x,y en funcion de v,a

n o n
Xp=Xy+ Ax1+ A%y + ...+ Ax,= x,+ Z Ax = x, + ZASCOSa;
1 1

Yo=Yo+Ayi+ Ay, 4. 4+ Ay, =y + DAy =y, + FAaSsina,
1 1

o R Oy ,
n AN )
l N-1(xp; Yp)
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2) calculamos seno y coseno de a

sinol,
Sy

3) multiplicamos por el odometro

K wkansromy
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Control analdgico

Polilla/chinche de Wiener, 1949.
Modelo de neurona para
estudios en neurologia.
Cibernética.
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Control analdgico

Tortuga de Grey Walter, 1948: exploracion,
sistemas reactivos, reflejos, aprendizaje,
enjambres...

* Robot:
— Analdgico, 2 valvulas de vacio

— 1 sensor de contacto, 1 celda
fotoeléctrica

 Comportamientos:
— Busca luz

— Se acerca a las luces débiles, se aleja
de las fuertes

— Esquiva obstaculos
— Se recarga solo
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1. The Store (hard disk, or memory). 2. The Mill (Central
Processing Unit). 3. Steam Engine (power). 4. Printer (printer,
round the other sidel. 5 Operation Cards, & Variable Cards

7. Number Cards, (together making up the software). 8. The

Barrel Controllers (microprograms),

Maquina analitica, Charles Babbage (1791-1871)

-l ST “The Thrilling Adventures of Lovelace and Babbage”, Sydney Padua
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@)

mputo hibrido

Cruce transatlantico
- automatico (1947).

Entry on electronic hrain No-hands take-off follows » keeps elimbing Reaching for the sky, the The navigator reluxes as l,.ke a homing pigeon, the

fived 12 planned sequences as throttles are advanced an- straight ahead as take-off %JL“N keeps climbing 1,000 throttles close to cruise pow- homes” on first

for entire flight in advance. tomatically to take-off power. power is maintained. Auto- eet per minute ay s are er and pline takes prose- pres 1 radio  station.

n first, idling power is pro- Runway heading is main- | ilot sets elevators For 1,000- retracted. Compass by ading lected heading. APL (air B.lmrmllu altimeter controls .,

vided for engines. Pilot tukes tained as the plane lifts off eel-per-minute climb, und is unchanged. When l"tl' pre- position _indicator)  begins altitude. As plane passes

runway heading manually, the feld. Fifty feet up, the landing pear retracts determined  altitude—3,000 counting backward from esti- wer 1 s hom- VI O n - CO n
then presses button advance radio altimeter, the sensor L000 feet, radio altime to 8,000 feet—is reached, the mated mi of first leg. At A e

ing Master Sequence Seleo- now in charge, advances Se- | advances the Sequence Se- radio altimeter advances the | zero, near target, Air Log Sequence Se-

tor to Position 2 lector to Position 3. lector to Position 4. Selector to Position 5. No. 1 selects Position 6. r to Position 7,

ettty || teamentow | s s o o Piloto automatico
) Sperry y Bendix, y
computadora IBM
para secuenciar
etapas.

STEPHENVITLE Fopa
o
-

With precision, On the last lap, plane homes The ghost pilot now reduces To line up for landing, the Comi n, the directional The ghost euts the engine
the plane unges course on the second preselected plane’ or to provide a plane now seeks the landing | and glide-path course is to idling speed, as the hu-
antomatically and takes pre- radio station, located 13 miles S00-feet-per-mivute descent system runway localizer an maintained, Three-point n piﬁl( ‘upplies brakes to
selected heading for second from the approach end of and craft_circles mdio sta- ﬁ'u]r_- path. Landing gearand | landing attitude is set by shorten landing run, and uses
leg. Air Lo starts the ranway at final destina- tion at radius of five miles or E.mn are extended. Altimeter ence signal. Con- controls to keep plane on the
counting estimated air miles tion s less,. When 2,000-foot alti- keeps plane at 2,000 feet un- | tact with runway operates a runway. Operation now re-
of this leg. When zero i\ oW @ ances tude is reached, radio altim- til it crosses the glide path microswitch in  the right turns 1o manual so pilot can
again reached, APT a the Sequence Selectur to Po- eter advances the Sequence sensor, This advances Selec- | landing gear, advancing the taxi plane off runway to
the Selector to Pm:lu-;: H sition Y. Selector to Position 10, tor to Position 11, Selector to Pogition 12, parking position,
|
_Anson RADIO-COMPASS SENSOR RADIO-ALTIMETER SENSOR CUDEFATH SENIOR MICROSWITCH SENSOR e

AIR 106 0. 2 |
)

WEATHER SHIP

[ | U .
mlna Popular Mechanics, dec. 1947
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Computo digital

16
1S
14
13
12

LOGe OF THE
NUMBER OF COMPONENTS

PER INTEGRATED FUNCTION

O—NUWDBON~NDO O

Moore, Gordon E. "Cramming more components
onto integrated circuits"”, 1965
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Computo digital

e 1997, Sojourner: operar en Marte (asistido)
Intel 80C85, palabra de 8bits, RAM 512+64 KB, ROM
176 KB, 100KIPS@2MHz.

e 2011, Curiosity: operar en Marte (asistido)
BAE RAD750 (PowerPC 750), RAM 256 MB, EEPROM
256 KB, Flash 2 GB. ~266MIPS@132MHz. 10Kg.
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Control digital

Unimate, 1961




Deflniciones

 Un robot inteligente es aquel del cual se espera que aprenday
ejecute tareas aun en ambientes cambiantes. Un robot
inteligente es una maguina capaz de extraer informacion de su
ambiente y usar ese conocimiento para moverse en forma
segura cumpliendo un proposito y sentido [Arkin1998].

« Un robot inteligente es una entidad mecanica capaz de
funcionar de manera autonoma [Murphy2000].
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Componentes

 Hardware + Software
— Implementacion de mecanismos de control
— Soporte para autonomia

e Mecanica
— Presencia fisica

— Interaccidon con el medio
e Sostener operaciones
* Realizar tareas esperadas
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Esquema agente-medio




Aplicaciones

Exploracion

Acceder y mantener presencia en espacios
Imposibles o inviables de acceder en persona.
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Aplicaciones

FLOOR-CLEANING ROBOT
: FODD- AND MEDICINE-
DISPENSING ROBOT

_ATH

Lawn-mowing

LAUNDRY-FOLDING
ROBOT

- 7 i, ) o . 1
m I na SURVEILLANCERODBOT
Bill Gates, A robot in every home, Scientific American - 2008
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Aplicaciones

En la industria, donde hay razones

econdmicas para hacerlo:

* Robotica industrial trabaja mas alla de las capacidades
de un trabajador humano.

— No suele ser autbnoma
e Elementos de autonomia en robots moviles.
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Aplicaciones

En condiciones peligrosas
Peligrosas usualmente implica complicadas

REUTERS - &

HOME BUSINESS © MARKETS ~ WORLD ~ POLITICS ~ ~ OPINION ~ BREAKINGVIEWS ~ v PICTURES ~ VIDEO

REUTERS VIDEO
REQTE:

s ES4ES

Technology | Thu Mar 17, 2011 7:23am EDT Related: SCIENCE, JAPAN

Japan a robot power everywhere except at nuclear plant

PHOTOS OF THE WEEK
~ v ; / ‘
= (- § e X oy
Lo L
T AT L e g
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An aerial view shows Fukushima Daiichi nuclear power plant in Fukushima March 17, 2011

REUTERS/KYOD Our top photos from the past week. Slideshow »

Japan may build robots to play the violin, run marathons and preside over weddings, but it
has not deployed any of the machines to help repair its crippled reactors.

STR-1, 1986 Reuters, 17/3/2011
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Aplicaciones

Todas las aplicaciones de robodtica
autonoma no académicas son no
realistas y/o deprimentes (?)
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Fin.
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