Adaptive Online Fuzzy Inference System (AOFIS) — Type 2

An Incremental Adaptive Life Long Learning Approach for Type-2 Fuzzy
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“— | |IT2 FS - interval type 2

i V- fuzzy set
h(z)  Th(z)

FOU - Foot Print of Uncertainty primer tagsagi fv. — 2. tip,
szekunder tagsagi fv. — 1. tip.



2-tip. fuzzy halmazok — mitol lehetnének jobbak?

- 2-tip.: numerikus €s lingvisztikai bizonytalansagok — potencialisan hatékonyabb
reprezentacio.

- Szabalybazis volumenének redukalasa, kevesebb fuzzy cimke 2-tip.-nal.

- Az adatokat produkal6 rendszer id6-varians, de ennek matematikaja ismeretlen.

- Mérési zajok, torzitasok nem stacionariusok, €s ennek matematikaja ismeretlen/
kezelhetetlen.

- A tudas forrasa tobb szakerto, akik bizonytalan fogalmakkal dolgoznak.

Hasznalt modell: - Gauss
- maximumban nincs bizonytalansag
(kozeépértek biztos)
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Hogyan jutunk el a 2-tip. fuzzy halmazokhoz? (l-es ut)

(a) Double Clustering =
Fuzzy-C-Means (FCM) + agglomerative hierarchical clustering

(b) Kiterjesztes: FOU = 0, - G,
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Hogyan jutunk el a 2-tip. fuzzy halmazokhoz? (ll-es ut)

Kumulalt bizonytalansag — megfigyelések alapjan szarmaztatott (és divergalod)
1 tip. fuzzy halmazok
fuzidja

Kis (rovid tavu),
nagy (hosszu tavu)
bizonytalansag
kumulalasa tipus
valtassal (CV)
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Adaptive Online Fuzzy Inference System (AOFIS) — Type 2

Phase 1

Capturing input/output
data (User monitoring)
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change/user actions
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2-tip. FLC — Fuzzy Logic Controller
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2-tip. fuzzy halmazok megadasa

UMF (A)

FOU (A)

UMF (A)

Embedded FS
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Firing Interval Caloulation: Ax') = [fx'), f(x")]
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2-tip. szabaly kiertekelese
- kimeneti centroid explicit szamitasa

C(B)

+ FOU (B) G =

= [c;(B). ¢, (B)].
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¢, = min {minden, FOU(B)-ben beagyazott
1-tip. FH centroidja}
¢, = max {minden, FOU(B)-ben beagyazott

1-tip. FH centroidja}




2-tip. szabaly kiertekelese
- kimeneti centroid explicit szamitasa

C(B) = [c;(B), ¢, (B)].
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c, C, zart formaban nem lehetséges —

iterativ algoritmus, L, R fordulé pontok
szamitasa - Karnik-Mendel algoritmus

egyszerl, monoton,
>y szuper exponencialis, L, R fuggetlen




Tobb szabalybol adodo centroidok fuzioja 1-tip.

Center-of-5ets (CO5) Defuzzification, yg(x)
1. Compute the centroid of each nule's consequent T1 FS. Call t /il = 1, ..., M)
2. Compute the firing level for each (fired) rule. Call it il = 1, ..., M)

M M
3. Compute ¥ o (X) = EC"J"'/E f
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2-tip.

Center-of-Sets (COS) TR, Ycos(X)
1. Compute the centroid of each rule's consequent IT2 FS, using the KM algorithms (see Box 6). Call it []ff- yild=1,...M)
2. Compute the firing interval for each (fired) rule. Call it [fkf_"] (I=1,...M
3. Compute Yeos(X) = [y5(X), yr(x)], where y;(x) is the solution to the following minimization problem, y;(x) =

m:ﬂn [ yifl [ 3 F} that is solved using a KM Algorithm (Box 6), and y,(x) is the solution to the following maximization problem,
wielf 11| 1= =1

M
Ve (X) = max B—‘ viel [y f’} that is solved using the other KM Algorithm (Box 6).
leff ] I=1 =1



