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A new computational approach to stability analysis of linguistic fuzzy
control systems — Part 1: Affine modeling of fuzzy system
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Abstract

In recent years, many studies regarding the
modeling of fuzzy system have been conducted.
In this paper, a new computational approach to
modeling of linguistic fuzzy systermn is proposed.
The fuzzy system is modeled as a combination of
affine systems. The proposed method can be used
in a rigorous stability analysis of fuzzy system
including the linguistic fuzzy controller.
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Upper bound lower bound

Region f—7T—= o
k| byl x| kR | s

Upper bound lower bound
k| k| &

Region

(L1 {-0.800|-0.100} 1.000 }-0.800]-0.100| ~1.000

(1,2) |-0.200(-0.175] 1.000 {-0.200{-0.175| 0.500

(3.2) [-0.400]-0.050 -0.400} -0.050

(1,3) |-0.400(-0.050| 0.000 |-0.400|-0.050 0

p y
@31 |-0400]-0050] 0 [-0400[-0080] o
0 0
0 0

(33) {-0.400(-0.050 -1.000{-0.125

(1,4 [-0.400}-0.050! 0 |-0.400]-0.050 0

(34) |-1.400{-0.025]| -0.500 | -1.400] -0.025} -1.000

(21) |-1.400]|-0.025] 1.000 [-1.400|-0.025] 0.500

(4,1) |-0.400}-0.050 0 -0.400 -0.050 0

(22) |-1.000(-0125{ 0 |-0.400]-0.050 0

(4,2) |~-0400[-0050{ O -0.4001-0.050 0

(23) {-0400(-0050 0 {-0.400{-0050( 0

(4,3) 1-0.200{-0.175| -0.500 } -0.200] -0.175{ -1.000

(24) |-0.400[-0050| 0 [-0.400|-0.050 0

(4,4) 1~0.800|-0.100( 1.000 |-0.8001-0.100| -1.000
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