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ABSTRACT—We propose a novel soft computing (SC) based approach to design fault 
detection and isolation (FDI) systems for industrial plants, in particular a highly nonlinear CNC 
X-axis drive system's component fault detection. The aim of this paper is twofold. One is to 
present a general description of various concepts such as the novel fuzzy-neuro architecture 
that uses fuzzy clustering to build a nominal model, fuzzy decision-making subsystems, a 
central processing unit for estimation of fault location, and finally RBF neural networks to 
estimate fault size. The other aim is to apply proposed method to diagnosis of component faults 
of a CNC X-axis drive system amid significant noise levels. Simulation results demonstrate the 
significance of the proposed approach. 
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1.  INTRODUCTION 
Fault Detection and Isolation (FDI) is an essential part in intelligent control of industrial 

plants due to an increasing demand for higher performance as well as higher safety and reliability. 
The early detection of faults can help avoid system shutdown, breakdown and even catastrophes 
involving human fatalities and material damage. Different fault detection and isolation techniques 
began by various researchers in the early 1970's, and various FDI approaches based on analytical 
redundancy have been reported since then [1]. These different techniques can be categorized to 
various general approaches such as the parity space approach [2,3], the parameter estimation 
approach [4,5,6], the state estimation approach [1,4,5] and the fault detection filter approach [7]. 
Most of the existing model-based schemes use quantitative models to estimate the states, system 
parameters or outputs of the system in order to generate necessary error signals [8]. A major 
problem associated with such approaches is that, in practice, it is almost impossible to obtain a 
model that exactly matches the process behaviour [9]. This is because these techniques are mostly 
limited to linear systems, and hence do not apply well to nonlinear systems. Consequently, there is 
an increasing demand for reliable methods of fault detection and diagnosis for non-linear systems, 
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