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ABSTRACT—This paper presents a new approach of achieving inverse model control 
(IMC) of nonlinear plants with TaSe Takagi-Sugeno-Kang (TSK) fuzzy system. The 
inverse control law, designed for the control of nonlinear plant dynamics, is derived 
directly based on approximate model method and it is implemented using TaSe TSK 
fuzzy system modeling. The robust stability of the IMC is analyzed using Lyapunov 
function. The proposed IMC strategy is applied to the control of electronic throttle, and 
simulations demonstrate the effectiveness of this controller. 
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1.  INTRODUCTION 
Precise control of dynamic plants can be exceptionally difficult, especially when the plant in 

question is nonlinear. In response, many approaches have been developed to aid the control 
designer. Inverse system method [1] is a kind of nonlinear control strategy based on an accurate 
inverse modeling. In the inverse system method, the inversion of the nonlinear plant has been 
shown to play a crucial role in the stability and control performance. Intelligent modeling 
techniques, such as fuzzy logic, neural networks and fuzzy neural networks, have been proved to 
be powerful modeling techniques and have presented successful applications in dealing with 
inverse system method [2-7]. Though each one of these intelligent modeling techniques has its own 
well-known advantage, fuzzy logic has the advantage that the underlying model of the final 
designed system is transparent to the engineer designer. Fuzzy logic is simple on its roots and has 
also the possibility of using linguistic values to describe the input and output of the plant, thus 
improving the understandability of the system [8]. 

TaSe Takagi-Sugeno-Kang (TSK) fuzzy model [8,9,10], an advanced fuzzy learning 
methodology that provides an understandable and interpretable model, given a set of input-output  
data. The TaSe TSK model has obtained a good performance in function approximation and time 
series prediction problems, comparing to other soft-computing techniques. The TaSe TSK model, 
which was first presented in [8] and whose full learning methodology was fully developed in [9], 
is a modified Takagi-Sugeno-Kang (TSK) fuzzy model that uses a grid partitioning of the input 
space. The TaSe TSK model partially overcomes the two main drawbacks of TSK fuzzy models: 
the curse of dimensionality problem and the lack of interpretability. 

The objective of this paper is to develop a TaSe TSK modeling based inverse model control 
(IMC) strategy for nonlinear plants. In the proposed IMC strategy, inverse control law is derived 
directly based on approximate model method and it is implemented straightforward using TaSe 
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