33 &5 7
2016 427 H

I 4 25 5 A
Control Theory & Applications

Vol. 33 No. 7
Jul. 2016

DOI: 10.7641/CTA.2016.50777

1 5|3 (Introduction)

—IRIAR Y X [w] — RUBR) 5 1 4% AT 45 4

JeAlR'2, VERIC, A !
(L ARG YL 7 TR, WA ) 421002;
2. GBS TR T TRR, eI A e 48202)

FEE: X 8] - RUBOR 12 ) 8 19 B AR Ak TR A P AR T 4, 2 B AT &5 A4t 5 TR X 1 2 S R AL, et e 7Y
DX ) RSO e %, AR SCPR T — Bl AT 45 R e S ik X ) BB s B G R = A B AR 4E,
— T % AR A, B S 0 R T B, ST 349 AR AR A R L T e R 5 B 4 [ R D0 A G X LA 2R
PIDF il 45 1) fiF BT 45 84, GE W 71X IR) = ZRASOR 25 1) 2% 25 2% P9 ANPL(EPD) ¥ i) 2% -2 AL R FH KM VL IR IE AR 8 1k 4%
1, 32 H T 65 BRICK 401k, FRAE T30S T2 [ E AR 2. B A =510, BEa) 5 4 RICk] 43 . o 7 8 f &
SRR SR 7R, S T ICH F 2R 1 B4 e S0, ek T 620 BRICKRI A3 vE IRAE R M. A SCO7 VAR BT T B R A1k
PRFEAR T, T DAARAIE S S 4 DX ) — RERYI 428 1 25 (1) BH ER AR AT e ik =K.

RIRIA: BB R G0 BOMIAE A BORIE IR, SR R DX BB 124, fRATah

hE 4 %S TP273 XRkFRIRAD: A

Analytical structure of a class of product &
interval-type-2 fuzzy controllers

LONG Zu-giang"2, XU Yue-bing'f, LI Long!
(1. College of Physics and Electronic Engineering, Hengyang Normal University, Hengyang Hunan 421002, China;
2. Department of Computers and Electronic Engineering, Wayne State University, Detroit MI 48202, USA)

Abstract: The difficulties in deriving the analytical structure of IT2 (interval type-2) fuzzy controllers chiefly come
from the iterative computation in type-reduction algorithms. In this paper, we propose a novel technique for deriving the
analytical structure of the IT2 fuzzy controllers based on product AND operators. The controllers are configured with
triangle IT2 input fuzzy sets, T1 output fuzzy singletons, center-of-sets type reducer, centroid defuzzifier, and product
AND operators in precedent parts of fuzzy rules. In comparison to the analytical structure of traditional PID controllers, it
is proven that such IT2 fuzzy controllers are equivalent to the sum of two nonlinear PI (or PD) controllers. By means of the
iteration-stopping conditions of KM algorithm, an IC-partitioning approach with six steps is presented, which guarantees
that a fired subspace can be partitioned correctly. Superimposing all subspaces can produce an overall figure of IC partitions.
To avoid solving the symbolic mathematical equations repeatedly, a direct method is given to determine IC boundaries,
which facilitates the six-step approach of IC partitioning. Our approach sidesteps the iterative computation in type-reducing
algorithm, and guarantees that the closed-loop analytical expression of the IT2 fuzzy controllers can be obtained.
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0.322129 + 0.1221 + 1.225, — 0.9 = 0. (42)
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4) fEiC4, WAL = 28R = 3;

5) EIC5H, WL = 3FIR = 3.
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