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Fault detection, isolation, estimation, and accommodation
of dynamic systems play important roles to improve system
reliability and stability. Hence, it is important to develop
novel theories and methods to investigate fault diagnosis
and fault tolerant control or related topics. The papers
selected for this special issue represent a good panel for
addressing this challenge. Of course, the selected topic and
the papers are not an exhaustive representation of the area
of fault detection, isolation, estimation, and accommodation
of dynamic systems. Nonetheless, they represent the rich and
many-facet knowledge, which we have the pleasure of sharing
with the readers.

The special issue contains eleven papers, where one paper
is about fault detection of discrete-time systems, two papers
are related to the observer-based fault estimation, and two
papers are regarding fault tolerant control of dynamical
systems. Finally, six papers introduce the application of fault
detection and fault tolerant control in practical systems.

In a paper entitled “Simultaneous Fault Detection and
Control for Discrete-Time Systems via a Switched Scheme,” J.
Li and X. Dai study the problem of simultaneous fault detec-
tion and control for linear systems with a switched scheme.
The switched detector/controller is designed simultaneously.
When the faults are detected, the detector/controller is
switched to reduce the effect of the faults.

In a paper entitled “Robust Fault Reconstruction in
Discrete-Time Lipschitz Nonlinear Systems via Euler-
Approximate Proportional Integral Observers,” Q. Jia et al.

investigate the problem of observer-based robust fault
reconstruction for a class of nonlinear sampled-data systems.
A discrete-time Lipschitz nonlinear system is first established,
and its Euler-approximate model is described; then, an Euler-
approximate proportional integral observer is constructed.
Finally, a single-link flexible robot is employed to verify the
effectiveness of the proposed fault-reconstructing method.

In a paper entitled “Robust Fault Diagnosis Design for
Linear Multiagent Systems with Incipient Faults,” ]. Xia et al.
investigate the design of a robust fault estimation observer
for linear multiagent systems subject to incipient faults. By
considering the fact that incipient faults are in low frequency
domain, the fault estimation of such faults is proposed for
discrete-time multiagent systems based on finite frequency
technique.

In a paper entitled “Sensor Fault Tolerant Control of a
Fast Steering Mirror System Using Adaptive PI-Based Sliding
Mode Observer and Hardware Redundancy;” H. Wang et
al. consider a sensor fault tolerant control scheme for a
two-axis fast steering mirror system with minimum power
consumption and without changing the controller structure.
An adaptive PI-based sliding mode observer is adopted to
estimate the fault signal. The estimation is then used by the
fault isolation logic to identify the fault.

In a paper entitled “Fault Tolerant Control for Uncertain
Time-Delay Systems with a Trajectory Tracking Approach,”
S. Zhao et al. investigate the problem of fault tolerant control
by trajectory tracking for a class of linear time-delay systems.



Based on Lyapunov-Krasovskii functional approach, stability
problems of the descriptor system are easily solved in terms
of the linear matrix inequalities.

In a paper entitled “Bayesian Network Based Fault Prog-
nosis via Bond Graph Modeling of High-Speed Railway
Traction Device,” Y. Wu et al. first introduce a bond graph
modeling of CRH5 high-speed train traction device, based on
which a multilayer Bayesian network is developed. Later, two
different parameter learning algorithms such as Bayesian esti-
mation and expectation maximization algorithm are adopted
to determine the conditional probability table of the Bayesian
network. Finally, Pearl’s polytree propagation algorithm for
joint probability reasoning is used for failure prediction.

In a paper entitled “Actuator Fault Diagnosis with Appli-
cation to a Diesel Engine Testbed,” B. Boulkroune et al. study
the issues of actuator fault detection and isolation for diesel
engines. They are particularly interested in faults affecting
the exhaust gas recirculation and the variable geometry tur-
bocharger actuator valves. A bank of observer-based residuals
is designed using a nonlinear mean value model of diesel
engines.

In a paper entitled “Joint Feature and Model Selection
for SVM Fault Diagnosis in Solid Oxide Fuel Cell Systems,”
G. Moser et al. investigate an original technique for the
joint feature and model selection in the context of support
vector machine classification applied as a diagnosis strategy
in model-based fault detection and isolation.

In a paper entitled “Vacuum Large Current Parallel Trans-
fer Numerical Analysis,” E. Dong et al. analyze the transfer
current’s experiments and the real vacuum arc resistance
and precise correctional model in the large transfer current’s
process are obtained.

In a paper entitled “Relationship-Oriented Software
Defined AS-Level Fast Rerouting for Multiple Link Failures,”
C. Li et al. study a local fast reroute approach to effectively
recover from multiple link failures in one administrative
domain. It can handle various types of multiple link failures
that distribute in a vast scope of space and time.

In a paper entitled “SINS/CNS Nonlinear Integrated
Navigation Algorithm for Hypersonic Vehicle” Y. Yu et al.
design the model of altitude azimuth, platform error angles,
and horizontal position. The SINS/CNS tightly integrated
algorithm. Gaussian particle filter is introduced to solve the
problem of nonlinear filtering.
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