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Summary  
 
This is a study of robust observer-based methods of fault detection and isolation. After 
introducing some basic definitions, the problem of model-based detection and isolation 
is introduced. This is followed by a summary of the basic ideas behind the use of 
observers in generating diagnostic residual signals.  
 
The robustness issues are then defined and ideas for improving the robustness properties 
are outlined. This provides an opportunity to give some of the fundamental ideas behind 
unknown input observer, eigenstructure assignment and H∞  optimization approach for 
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enhancing robustness. An important focus is on the use of disturbance de-coupling 
principles to achieve robustness in fault diagnosis. 
 
1.    Introduction 
 
There are many model-based approaches to fault detection and isolation (FDI) in 
automated processes. The most common model-based approach makes use of observers 
to generate diagnostic signals-so called residuals. In the FDI framework, faults are 
detected by using suitable statistical testing methods such as simply comparing the 
residual with a (fixed or variable) threshold.  
 
A number of residuals can be designed, each having a special sensitivity to individual 
faults occurring in different locations in the system. The subsequent analysis of each 
residual, once a fault is detected, then leads to fault isolation. Therefore, the essential 
issue in model-based FDI is the design and generation of residuals which facilitate the 
prompt detection of faults. Well designed residuals should not lead to false detection 
alarms or missed fault alarms when a diagnostic testing is performed. 
 
The concept of model-based FDI is built upon a number of idealized assumptions, one 
of which is that the mathematical model used is a faithful replica of the plant dynamics. 
This is, of course, not possible in practice, as an accurate and complete mathematical 
description of a process is never available. Sometimes, the mathematical structure of the 
dynamic system is not fully known.  
 
For other applications, the parameters of the system may not be fully known, or may 
only be known over a limited range of the plant’s operation. There is therefore always a 
“model-reality mismatch” between the plant dynamics and the model used for FDI. As 
the complexity of a dynamical system increases, the harder becomes the task of 
modeling the system and its disturbances. One can speak of an “uncertain” system, for 
which there is an uncertainty of knowledge of the system’s structure, its parameters and 
the affects of disturbances. There are therefore robustness problems in FDI with respect 
to modeling errors and disturbances.  
 
The goal of robust FDI is to discriminate between the fault effects and the effects of 
uncertain signals and perturbations, which cause false or missed alarms. The robustness 
problem in FDI is thus defined as the maximization of the detectability of faults, 
together with the minimization of the effect of modeling errors and disturbances on the 
FDI procedure. The ultimate goal of robustness is to provide rapid and reliable detection 
and isolation of system faults when the plant under control is disturbed, and when the 
mathematical model upon which the diagnosis is based cannot faithfully reproduce the 
full operation of the plant. 
 
The aim of this chapter is to present design principles and methods which achieve 
robustness in FDI, based on the use of observers or filters. Section 2 describes the 
essential properties of model-based fault diagnosis and residual generation, whilst 
Section 3 introduces the basic principles of the observer-based approach to FDI. In 
Section 4 the need for robustness in FDI is outlined in some detail. Section 5 presents 
the unknown input observer method for robust FDI design. A more complete treatment 
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of this subject would include the use of robust techniques in designing so-called parity 
equations as also the use of stochastic methods for FDI and designs based on non-linear 
modelling strategies. The bibliography will help the reader widen the scope of this 
chapter, using the literature to search for other studies of robust design methods for FDI. 
 
2.   Model-based Methods for FDI 
 
2.1. System Model 
 
The state space model of the system with faults is given by: 
 
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )

1

2

x t Ax t Bu t R f t

y t Cx t Du t R f t

= + + ⎫⎪
⎬

= + + ⎪⎭
   (1) 

 
in the time-domain. The frequency-domain model is: 
( ) ( ) ( ) ( ) ( )u fy s G s u s G s f s= + ,   (2) 

 
where ( ) nx t ∈R  is the state vector, ( ) ru t ∈R  is the input vector and ( ) my t ∈R  is the 

output vector. The vector ( ) gf t ∈R  represents faults, with each element 

( )( )1, ,if t i g=  corresponding to a specific fault. The matrices 1 2andR R  are known 
as “fault entry matrices”, and represent the effect of faults on the system. A, B, C and D 
are system model matrices. 
 
2.2. Residual Generators 
 
The core element of model-based FDI is the generation of residuals. To provide useful 
information for FDI, the residual ( )( )pr t ∈R  should be: 
 
( ) ( )0 iff 0r t f t≠ ≠    (3) 

 
A fault can be detected by comparing the residual evaluation function ( )( )J r t  with a 

threshold function ( )T t  according to the test given below: 
 

( )( ) ( ) ( )
( )( ) ( ) ( )

for 0

for 0

J r t T t f t

J r t T t f t

⎫≤ = ⎪
⎬

> ≠ ⎪⎭
  (4) 

 
If the threshold is exceeded by the residual evaluation function, a fault is likely. There 
are many ways of defining ( )( ) ( )andJ r t T t . For example, ( )( )J r t  can be chosen 

as the residual vector norm and a positive constant can be used as ( )T t . Note that this 
testing is normally performed after the initial transient response has settled down. 
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The residual is generated based on the information provided by the system input and 
output signals using a residual generator: 
 
( ) ( ) ( ) ( ) ( )u yr s H s u s H s y s= +   (5) 

 
Here, ( ) ( )andu yH s H s  are transfer matrices which are realizable using stable linear 
systems. To satisfy the condition (3), these two transfer matrices should be governed by: 
 

( ) ( ) ( ) 0u y uH s H s G s+ =   (6) 
 
Eq. (5) can be considered as a general form of representation of all residual generators. 
The design of the residual generator amounts quite simply to the choice of the transfer 
matrices ( ) ( )andu yH s H s  which satisfies Eq. (6). Residual generation can be carried 
out either in continuous or discrete-time format. In the case of a non-linear process, 
model linearization around an operating point should be considered, although non-linear 
models can also be used for residual generation. 
 
2.3. Fault Detectability 
 
  When faults occur in the monitored system, the response of the residual is: 
 
( ) ( ) ( ) ( ) ( ) ( )y f rfr s H s G s f s G s f s= =   (7) 

 
where ( ) ( ) ( )rf y fG s H s G s=  represents the relation between the residual and faults. To 

detect the thi  fault if  using the residual ( )r s , the thi −  column ( )rf i
G s⎡ ⎤⎣ ⎦  of the 

transfer matrix ( )rfG s  should be non-zero: 
 

( ) 0rf i
G s⎡ ⎤ ≠⎣ ⎦   (8) 

 
If this condition holds true, the thi  fault if  is detectable in the residual r . This is 
defined as the fault detectability condition of the residual r  to the fault if .  
 
3. Observer-based Residual Generation 
 
There are many approaches for residual generation. The most common one uses the 
state observer. The basic idea is to estimate the outputs of the system from the 
measurements (or a subset of measurements) by using either Luenberger observer (s) in 
a deterministic setting or Kalman filter (s) in a stochastic setting. Then, the (weighted) 
output estimation error (or innovations in the stochastic case), is used as a residual. For 
FDI purposes, only the output estimation is required. The estimation of the state vector 
is unnecessary.  
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The “functional observer” is really what is used in FDI. A residual generator based on a 
generalized Luenberger is given by: 
 
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )1 2 3

z t Fz t Ky t Ju t

r t L z t L y t L u t

= + + ⎫⎪
⎬

= + + ⎪⎭
  (9) 

 
and the matrices in this equation should satisfy: 
 

1 2

3 2

has stable eigenvalues

L 0
0

F
TA- FT = KC
J = TB - KD

T L C
L L D

⎫
⎪
⎪⎪
⎬
⎪+ = ⎪

+ = ⎪⎭

,  (10) 

 
where T is a state transformation matrix to be designed. When the residual generator Eq. 
(9) is applied to the system Eq. (1), the residual is: 
( ) ( ) ( ) ( )
( ) ( ) ( )

1 2

1 2 2

e t Fe t TR f t KR f t

r t L e t L R f t

= − + ⎫⎪
⎬

= + ⎪⎭
,  (11) 

 
where ( ) ( ) ( )e t z t Tx t= − . It can be seen that the residual depends solely and totally on 
faults. The simplest method in observer-based residual generation is to use a full-order 
observer, with T = I . 
 
4. The Need for Robustness in FDI 
 
Clearly, model-based FDI makes use of a mathematical system model. The closer the 
model represents the system, the better will be the reliability and performance in FDI. 
However, modeling errors and disturbances are inevitable, and hence there is a need to 
develop robust FDI algorithms. A robust FDI system is sensitive only to faults, even in 
the presence of a model-reality mismatch. To achieve robustness in FDI, the residual 
should be insensitive to uncertainty, while sensitive to faults, and therefore robust. A 
system with uncertainty can be described by: 
 
( ) ( ) ( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( ) ( ) ( )

1 1

2 2

x t A A x t B B u t E d t R f t

y t C C x t D D u t E d t R f t

= + Δ + + Δ + + ⎫⎪
⎬

= + Δ + + Δ + + ⎪⎭
  (12) 

 
Here ( ) qd t ∈R  is an unknown input (disturbance) vector with known distribution 
matrices 1 2andE E . , , , andA B C DΔ Δ Δ Δ  represent modeling errors caused by 
parameter errors or variations. The system input-output description is then: 
 
( ) ( ) ( )( ) ( ) ( ) ( ) ( ) ( )u u d fy s G s G s u s G s d s G s f s= + Δ + +   (13) 
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By substituting the system output y(s) into the residual generator Eq. (5), the residual is: 
 
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )y f y u y dr s H s G s f s H s G s u s H s G s d s= + Δ + ,  (14) 

 
Both faults and modeling uncertainty (disturbances and modeling errors) affect the 
residual. The essence of robust FDI is to discriminate between them. 
 
4.1. Robustness to Disturbances 
 
If the residual generator satisfies: 
 

( ) ( ) 0y dH s G s = ,  (15) 
 
the disturbance will be totally de-coupled from the residual ( )r t . This is the principle 
of disturbance de-coupling for robust residual generation (see Section 6). 
 
If the condition (15) cannot be fulfilled, perfect (accurate) de-coupling is not achievable. 
One can consider an optimal or approximate de-coupling by minimizing the following 
performance index over a specified frequency range: 
 

( ) ( )
( ) ( )

y d

y f

H j G j
J

H j G j

ω ω

ω ω
=   (16) 

 
The choice of norm in the above equation depends on the design technique used.  
 
4.2. Robustness to Modeling Errors 
 
For modeling errors represented by ( )uG sΔ , the robust problem is more difficult to 
solve. Two main approaches have been proposed. The passive robust solution in FDI 
makes use of adaptive threshold at the decision-making stage.  
 
The active robust FDI is based on an attempt to account for uncertainty in residual 
generation. An active way is to obtain an approximate structure for the uncertainty, i.e., 
to represent modeling errors, approximately as disturbances: 
 

( ) ( ) ( ) ( )1 1u dG s u s G s d sΔ ≈ ,  (17) 
 
where ( )1d s  is an unknown vector and ( )1dG s  is an essential transfer matrix. When 
this approximate structure is used for designing the disturbance de-coupling residual 
generator, a suitably robust FDI is achievable. In Section 5, examples are given to 
illustrate the many various types of modelling uncertainties that can be treated within 
the unknown input framework. 
 
 



UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

CONTROL SYSTEMS, ROBOTICS AND AUTOMATION – Vol. XVI - Design Methods For Robust Fault Diagnosis - Ronald 
John Patton and Jie Chen 
 

©Encyclopedia of Life Support Systems (EOLSS)  

- 
- 
- 
 

 
TO ACCESS ALL THE 28 PAGES OF THIS CHAPTER,  

Click here 
 

 
Bibliography  
  
Chen J., Frank P.M., Kinnaert M., Lunze J., Patton R.J. (2000). Fault detection and isolation. In K.J. 
Aström, P. Albertos, M. Blanke, A. Isidori, W. Schaufelberger, R. Sanz, eds., Control of Complex 
Systems, pp. 191–207, Springer. [This article outlines the state of the art of fault detection and isolation 
(FDI) for the purpose of designing fault-tolerant control systems. Signal-based as well as quantitative and 
qualitative model-based approaches are explained in a unified framework. This article deals specially with 
fault diagnosis (including fault detection and isolation) for fault–tolerant control. The information 
obtained from the diagnostic algorithm is aiming at finding remedy actions, for example, to change 
controller parameters or to reconfigure the control system.]  
  
Chen J., Patton R.J. (1998). Robust Model-based Fault Diagnosis for Dynamic Systems. Kluwer 
Academic Publishers. [This book presents a comprehensive treatment of robust model-based fault 
diagnosis methods which covers many different methods. One very useful feature of the book is that it 
presents a historical review of fault diagnosis method spanning from 1971 to 1998.]  
  
Chen J., Patton R.J. (2000). Standard H∞ filtering formulation of robust fault detection. In Proc. of The 
4th Sympo. On Fault Detection, Supervision and Safety for Technical Processes, Budapest, Hungary. 
[This paper studies the robust fault detection problem using the standard H∞  filtering formulation. With 
this formulation, the minimization of the disturbance effect on the residual is formulated as a standard H∞  
filtering problem and the design is solved using an algebraic Riccati equation. To facilitate the 
enhancement of the residual sensitivity to the fault, the difference between the residual and the fault (or 
filtered fault) is minimized against the disturbance and the fault.]  
  
Chen J., Patton R.J., Zhang H.Y. (1996). Design of unknown input observers and robust fault-detection 
filters. Int. J. of Control 63(1), 85–105. [Fault detection filters are a special class of observers which can 
generate directional residuals for the purpose of fault isolation. This paper proposes a new approach to 
design robust (in the disturbance de-coupling sense) fault detection filters which ensure that the residual 
vector, generated by this filter, has both robust and directional properties. This is done by combining the 
unknown input observer and fault detection filter principles.]  
  
Edelmayer A., Bokor J., Keviczky L. (1997). Improving sensitivity of H∞ detection filters linear systems. 
In Proc. of the IFAC Sympo.: SYSID’97 SICE, pp. 1195–1200 (Vol.3). [In this paper, the principle and 
design algorithm of H∞ detection filter is presented and the measures of improving fault detection 
sensitivity are discussed.]  
  
Edelmayer A.M., Bokor J. (2000). Scaled H∞ filtering for sensitivity optimization of detection filters. In 
Proc. of The 4th Sympo. on Fault Detection, Supervision and Safety for Technical Processes, pp. 324–
330, Budapest, Hungary. [The method of designing H∞ detection filter is further developed in this paper 
with an emphasis on optimizing fault sensitivity of detection filters via scaled H∞ filtering.]  
  
Frank P.M. (1990). Fault diagnosis in dynamic system using analytical and knowledge based redundancy 
– a survey and some new results. Automatica 26(3), 459–474. [This paper introduces basic ideas of fault 
diagnosis with the inclusion of a comprehensive review of pre-1990 publications on the subject.]  
  

https://www.eolss.net/ebooklib/sc_cart.aspx?File=E6-43-31-03


UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

CONTROL SYSTEMS, ROBOTICS AND AUTOMATION – Vol. XVI - Design Methods For Robust Fault Diagnosis - Ronald 
John Patton and Jie Chen 
 

©Encyclopedia of Life Support Systems (EOLSS)  

Frank P.M. (1994). Enhancement of robustness in observer-based fault detection. Int. J. Contr. 59(4), 
955–981. [This paper presents a number of techniques for improving robustness of observer-based fault 
detection including unknown input observers and optimal residual generating observers designed via H∞ 
optimization.]  
  
Frank P.M., Ding S.X., Köppen-Seliger B. (2000). Current developments in the theory of FDI. In Proc.of 
The 4th Sympo. on Fault Detection, Supervision and Safety for Technical Processes, pp. 16–27, Budapest, 
Hungary. [This paper presents and evaluates a number of fault diagnosis methods. Most methods 
discussed (including frequency domain and neural fuzzy methods) are originated in authors’ research 
group.]  
  
Frank P.M., Ding X. (1994). Frequency domain approach to optimally robust residual generation and 
evaluation for model-based fault diagnosis. Automatica 30(4), 789–804. [The frequency domain 
technique studied in this paper is based on factorization concept with a proper parametrization for design. 
Fault detection with perfect model uncertainty decoupling as well as optimal approximate uncertainty 
decoupling are tackled with H∞-optimization techniques. To further improve the robustness of fault 
detection, a frequency domain residual evaluation index is introduced, and optimal input adaptive fault 
thresholds are derived with respect to the frequency domain evaluation index.]  
  
Frank P.M., Ding X. (1997). Survey of robust residual generation and evaluation methods in observer-
based fault detection systems. J. of Process Control 7(6), 403–424. [This paper reviews observer-based 
fault diagnosis approaches with an emphasis on improving robustness in both residual generation and 
residual evaluation through the use of H∞ optimization, nonlinear unknown input observer, adaptive 
observer and fuzzy logic approaches.]  
  
Gertler J. (1998). Fault Detection and Diagnosis in Engineering Systems. New York: Marcel Dekker. 
[This book is devoted to the model-based approach, focusing on dynamic consistency (parity) relations 
and parameter estimation. The work is partly based on the author's own research contributions and 
provides a unified treatment of the subject, revealing the equivalence of seemingly different approaches 
(parity relations vs parameter estimation).]  
  
Gertler J. (2002). All linear methods are equal - and extendible to nonlinearities. Int J. of Robust Nonlin, 
12 (8), 629-648 [This paper demonstrates that all liner fault diagnosis methods are equivalent and they are 
just different implementation of the same principle. Therefore, the question of which method is better is 
thoroughly answered. The paper goes further to show the way of extending all linear methods to deal with 
nonlinearities.]  
  
Gertler J., Kunwer M.K. (1995). Optimal residual generation for robust fault-diagnosis. Int. J. Contr. 
61(2), 395–421. [This paper studied optimal residual generation using structured parity relations. With 
this approach, robust residual generation can be achieved through the structure of parity equations for 
disturbance decoupling. To address the situation when the number of uncertain parameters is too high to 
allow perfect decoupling, two approximate decoupling methods are introduced. One utilizes rank 
reduction of the model-error/fault entry matrix via singular value decomposition. The other minimizes a 
least squares performance index, formulated on the residuals, under a set of equality constraints.]  
  
Isermann R. (1994). On the applicability of model-based fault detection for technical processes. Contr 
Eng. Practice 2(3), 439–450. [This paper discuss advantages, disadvantages, applications and limitations 
of a number of model-based fault detection methods including observer-based and identification-based 
methods.]  
  
Isermann R.  (1997). Supervision, fault-detection and fault-diagnosis methods - an introduction. Contr. 
Eng. Practice 5(5), 639–652. [This paper presents a knowledge-based framework for supervision and 
fault diagnosis with the aid of analytical and heuristic information. Different fault diagnosis methods 
(including parameter estimation, state estimation and parity equations) are discussed for the purpose of 
extracting features from measured signals, process and signal models.]  
  
Isiodori A., Kinnaert M., Cocquempot V., De Persis C., Frank P.M., Shields D.N. (2000). Residual 
generation for FDI in non-linear systems. In K.J. Aström, P. Albertos, M. Blanke, A. Isidori, W. 



UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

CONTROL SYSTEMS, ROBOTICS AND AUTOMATION – Vol. XVI - Design Methods For Robust Fault Diagnosis - Ronald 
John Patton and Jie Chen 
 

©Encyclopedia of Life Support Systems (EOLSS)  

Schaufelberger, R. Sanz, eds., Control of Complex Systems, pp. 209–227, Springer. [This article deals 
with fault detection and isolation (FDI) in nonlinear systems which are typically encountered in the 
control of complex systems. Particular attention is given to generation of residuals. Both algebraic and 
geometric methods are used. This article points out that it is admissible to use linear approximations for 
the model in the FDI schemes in many practical applications dealing with nonlinear plants. However, 
when the nonlinearity of the system is essential or when the behavior of the system changes significantly 
for different operating points, nonlinear models are indispensable.]  
  
Mangoubi R. (1998). Robust Estimation and Failure Detection: A Concise Treatment. Springer. [This 
book deal with robust estimation with an emphasis on the use of Kalman filtering. To design estimators 
that are more general than Kalman filters and are robust to model uncertainties and/or rapid model 
variations, the robust game theoretic/H∞ filtering theory is developed. This book is useful for students as 
well as advanced researchers work in the fields of fault diagnosis and robust estimation.  
  
Patton R.J. (1997). Robustness in fault diagnosis for dynamic systems: the 1995 situation: a survey. 
Annual Reviews in Control 21, 103–123. [The paper provides a comprehensive review of important 
published work on robust fault diagnosis up to 1995.]  
  
Patton R.J., Chen J. (1997). Observer-based fault detection and isolation: robustness and applications. 
Contr. Eng. Practice 5(5), 671–682. [This paper studies the observer-based fault detection and isolation 
problem with an emphasis on robustness and applications. After introducing some basic definitions, a 
summary of the basic ideas behind the use of observers in generating diagnostic residual signals is 
presented. The robustness issues are then defined and ideas for improving the robustness properties are 
outlined. An important focus is on the use of disturbance de-coupling principles for robust fault 
diagnosis.]  
  
Patton R.J., Chen J. (2000). Uncertainty modeling and robust fault diagnosis for dynamic systems. In R.J. 
Patton, P.M. Frank, R.N. Clark, eds., Issues of Fault Diagnosis for Dynamic Systems, Springer. [This 
article demonstrates that modeling errors can be approximately model as a unknown disturbance 
(unknown input) with a estimated distribution matrix. Then, robustness against modeling errors can be 
dealt with the same way as disturbance (unknown input) decoupling.]  
  
Patton R.J., Frank P.M., Clark R.N., eds. (2000). Issues in Fault Diagnosis for Dynamic Systems. London: 
Springer Verlag. [This book summarizes the state of art of fault diagnosis methods before 2000 via a 
number of chapters written by experts in the field.]  
  
Zhou K., Doyle J.C., Golver K. (1996). Robust and Optimal Control. New Jersey: Prentice Hall. [This is 
an excellent textbook on robust control systems design based on the H∞ framework.]  
  
Biographical Sketches 
 
Jie Chen received BEng and MSc degrees in Control Systems Engineering from Beijing University of 
Aeronautics and Astronautics, China, in 1984 and 1987 respectively, and DPhil degree in Electronic 
Engineering from University of York, UK, in 1995. He joined the Department of Mechanical Engineering 
of Brunel University as a Lecturer of Aeronautical Engineering in February 1998. Before that, he worked 
in the University of Hull, UK as a Lecturer of Control Systems Engineering between July 1995 to January 
1998. From March 1990 to September 1994, he worked as a Research Associate, in the University of 
York, UK, while he pursued his DPhil degree. From October 1994 to June 1995, he spent a short period 
in the University of Strathclyde, UK as Post-Doctoral Research Fellow. He has worked in the field of 
fault diagnosis and fault-tolerant control for many years and has published over 60 papers in international 
journals and conference proceedings on the subject. He is a member of IFAC Technical Committee: 
SAFEPROCESS. He was awarded jointly with R. J. Patton the 1997 IEE Kelvin Premium for a paper 
published in IEE Proceedings-D. His current research interests are: model-based fault diagnosis and 
applications to non-linear systems, robust and fault-tolerant control, neuro-fuzzy techniques for control 
and fault diagnosis. 
 
Ron Patton was born in Peru in 1949 and was educated at Emmanuel Grammar School, Swansea and 
Sheffield University, graduating with BEng (1972) in Electronic and Electrical Engineering and MEng 



UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

CONTROL SYSTEMS, ROBOTICS AND AUTOMATION – Vol. XVI - Design Methods For Robust Fault Diagnosis - Ronald 
John Patton and Jie Chen 
 

©Encyclopedia of Life Support Systems (EOLSS)  

(1974), PhD (1980) degrees in Control Systems Engineering.  He is Senior Member of the AIAA and 
IEEE and currently holds Membership of the IEE and is Chartered Engineer in the United Kingdom.  
Working in the hospital service in medical physics during 1968/1969 Ron was a founder member of the 
Electronics laboratory at the Royal Free Hospital, London. During 1972/1973 Ron worked as a 
telecommunications expert at the BBC Research Department, UK. He turned later to control systems and 
after pursuing PhD studies on non-linear dynamics in biology Ron then worked for GEC Electrical 
Projects, Rugby and Sheffield City Polytechnic on Kalman filtering in "Dynamic Ship Positioning 
Control Systems". Ron became lecturer at Sheffield Hallam University in 1978 and moved as lecturer to 
the then new Electronics Department at York University in 1981 where he focused on fault diagnosis and 
aerospace control systems, with promotion to Senior Lecturer in 1987.  In 1995 he was appointed to his 
present position of Professor of Control and Intelligent Systems Engineering in the University of Hull.  
Professor Patton is a well-known expert on the research topics of model-based fault diagnosis, fault-
tolerant control and eigenstructure assignment design, having published 7 books covering these subjects 
and authored more than 270 papers in leading journals and international conferences.  With Jie Chen he 
was recipient of the IEE Kevin Premium award in 1997 for an IEE Proceedings-D paper on Stochastic 
Approaches to Robust Fault Diagnosis.  During 1993/1994 he chaired the IEEE UK & R Ireland Region 8 
Chapter on Control Systems and chaired the International Programme Committees for UKACC 
CONTROL'98 and IFAC SAFEPROCESS'97.  He has served on numerous conference committees in 
control engineering.  During 1996 to 2002 Ron served the International Federation of Automatic Control 
(IFAC) as chairman for the Technical Committee SAFEPROCESS, leading this field into one of the main 
technical activities of IFAC. He continues to serve as consultant advisor in fault diagnosis and fault-
tolerant control for many international organizations. 


