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Advanced Diagnosis and Fault-Tolerant Control Methods

Faults/failures in technical systems may have many undesired consequences, such as damage to technical parts of plants,
endangering of human life or pollution of the environment. Equipment failures may also have profound negative impact
on production costs and product quality. The development of fault diagnosis methods allowing early detection of
faults/failures is crucial in order to protect complex manufacturing machineries, to increase human life safety, and to
support decision making regarding emergency actions and repairs. Moreover, in highly automated industrial systems
where maintenance or repair cannot be carried out immediately it is crucial to employ fault-tolerant control systems
capable of ensuring acceptable performance even in the presence of faults.

Recent developments and applications of fault diagnosis and fault-tolerant control were presented at the 3rd
International Conference on Control and Fault-Tolerant Systems, SysTol’2016, held in Barcelona, Spain, on 7–9
September 2016. This special section of the International Journal of Applied Mathematics and Computer Science is
built around seven selected contributions from this conference, for which the authors were required to propose extended
and enhanced versions of their work.

Structural analysis is an important tool in the design of fault diagnosis systems. The paper by S. Pröll, J. Lunze
and F. Jarmolowitz shows how structural analysis of fault-detectability can be combined with the design of fault diagnosis
systems by means of observers that operate under practical circumstances like disturbances. The main result is the relation
between the structurally over-determined part of a linear system that can be obtained by the bipartite structure graph and
the structural observability of the system that can be investigated by a directed structure graph.

In many fault diagnosis applications, due to system complexity, no model is available. Then, data-driven methods are
a suitable approach. The paper by S. Simani, S. Farsoni and P. Castaldi proposes a data-driven fault diagnosis approach
for wind turbines based on fuzzy systems and neural networks used to describe strongly nonlinear relationships between
the input-output measurements and given faults.

When designing a fault diagnosis system, the ability of diagnosing the different faults considered is an important
feature to be guaranteed during the design process. The paper by B. Li, M. Khlif-Bouassida and A. Toguyéni develops
a new approach to diagnosability analysis of discrete-event systems (DESs) modeled by bounded or unbounded labeled
Petri nets (LPNs).

A particular application of fault diagnosis is leak localization in water distribution networks. The paper by M.
Quiñones-Grueiro, C. Verde, A. Prieto-Moreno and O. Llanes-Santiago introduces an unsupervised approach to leak
detection and location in water distribution networks. This approach is based on the zone division of the network, and it
only requires data from the normal operation scenarios of the pipe network.

Faults in sensors are a typical problem that control systems have to face. The paper by M. Pazera, M. Buciakowski
and M. Witczak proposes a fault-tolerant control scheme based on a strategy for simultaneous estimation of the state and
the fault that allows the controller to accommodate the fault.

Fault-tolerant control is a key feature in critical applications such as UAVs. The paper by G.P. Falconí, J. Angelov
and F. Holzapfel presents a fault tolerant position tracking controller for a hexarotor system. The proposed controller
has a cascaded structure composed of a position and an attitude control loop. The nominal controller is augmented by an
adaptive control allocation which compensates for faults and failures within the propulsion system without reconfiguration
of the controller.

Finally, the control of complex energy systems requires the use of advanced control strategies. The paper by N.
Harrabi, M. Kharrat, A. Aitouche and M. Souissi proposes the use of fuzzy approaches for the control of wind energy
conversion systems (WECSs).



We believe that this special section gives a valuable overview of the current results in the fault diagnosis and fault
tolerance field, and will encourage the development of enhanced theories and applications. Finally, we would like to thank
all the authors and reviewers who contributed to this section.
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