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Soft computing

Metodos utilizados para resolver de forma
aproximada problemas complejos en sistemas
dificiles de modelar

Solucion aproximada. No es exacta. La
Incertidumbre es un problema.

Logica difusa, razonamiento probabilistico, redes
neuronales.

Redes bayesianas, fractales y teoria del caos, etc



Logica difusa

* Propuesta por Lotfi Zadeh — Ingeniero electricista
Fuzzy logic = Computing with words and perceptions

1965 — “Fuzzy sets”

1974 — Mamdami. Control de una aplicacion
iIndustrial



Logica difusa

« Conducir un vehiculo:
Informacion:
Percepcion de velocidad + Percepcion de distancia

 Todos pensamos diferente y tenemos diferentes
percepciones del mundo



Logica difusa

Video CCI



https://www.youtube.com/watch?v=P8wY6mi1vV8&t=39s

Arquitectura de un sistema logica difusa
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Funciones de pertenencia

Singleton Interval
u

Fuzzy type-1




Diseno de un sistemas logica difusa

 Reglas y funciones de pertenencia

1 L

(—)1 -PL  -PVL 0 PVL PL 1

* EXxperiencia humana

* Optimizacion (ANFls, AG...)
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Aplicaciones

 Control:

Robdtica, procesos industriales, electrodomesticos,
etc

« Modelado:

Diagnostico, pronostico, modelado de funciones
guasi-periodicas, etc
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Aplicaciones
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Input membership functions
NH NL NVL Z PVL PL PH

Input 1 Membership Functions

-1 -0.66 -0.33 0 0.33 0.66 1

Input 2 Membership Functions

i i i

-1 -04 -0.2 0 0.2 0.4
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Output membership fuctions

NH NL NVL Z PVL PL PH

Otput Membership Functions - Tasaki-Sugeno Inference

-1 -0.66 -0.33 0 0.33 0.66 1
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Reglas
Fuzzy rules
AS

elde— NH NL NVL Z PVL PL PH
NH NH NH NH NL NL  NVL Z
NL NH NH NL NL  NVL Z PVL
NVL NH NL NL NVL Z PVL PL
Z NL NL NVL Z PVL PL PL
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Ejemplo numeérico

B

FuzzySetsCreation
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Ejemplo

« Calcular el valor de salida si la entrada es:

[error, error change] = [-0.6, -0.1]

_ Equation 3.8
Equation 3.6 *(k)
(k) 1 e’ (k)
Voltage el _
Reference >
em
I de(k) 1 de* (k)
dem
Voltage
measurement Equation 3.7 Equation 3.9

Equation 3.10

Duty cycle
reference

a(k)

Equation 3.11

Equation 3.12

T2-FL Controller
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0.8182

Input 1 Membership Functions

Fuzzification
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19 Fuzzification

——1
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Inferencia

Fuzzy rules

Ad
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NL NH NH NL NL) NVL Z PVL
NVL NH NL NL NVL Z PVL PL
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/ PL NVL Z PVL PL PL PH PH
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Inference
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Defuzzification

Ad se calcula utilizando el centro de masas

St g () -a
1
si—1 /JJ(-T@)

AS — 0.4091 * —0.66 + 0.4091 * —0.66 + 0.0909 * —0.33 + 0.0909 * —0.66

0.4091 + 0.4091 + 0.0909 + 0.0909

= —0.63
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Fuzzy control surface




