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One of the most important issues in electronic devices and in control systems is
represented by the possibility of signals sensing. Sensors are devices for information
conversion from its natural form to any kind of sensors; the most crucial theoretical
problem is how precise and truthful this information a�er such a conversion is.
Traditionally, due to impossibility to estimate such information in its primary form,
the estimation of such conversion quality is provided by recognized mathematical
formalism, mostly statistical. �e complexity of particular sensing systems usually
de�nes the adequate ormostlymatchingmathematical method. In particular, virtual
sensors systems represent a very challenging �eld in terms of mathematical aspects
and techniques.

�e basic concept is represented by the observability of the system. In fact, in other
words a virtual sensor is an observer which is based on the intrinsic structural
self-sensing physical principle and which allows to estimate quantities using the
intrinsic physical coupling of these quantities. To be more speci�c electromagnetic
systems with the duality between Lorentz’s and Lentz’s e�ect, with the well-known
back electromagnetic force (bemf) and, for instance, piezo electric system with the
back electro charge force (becf) or Siebeck and Peltier e�ect in thermal systems
and many others, represent the basic self-sensing principle which helps in a virtual
sensor development. In other words, self-sensing systems are the ones which use a
physical and a technical duality; in this sense, actuators can be used in the meantime
as sensors.

A possible favorable alternative to expensive and impractical physical measurement
instruments can be represented by virtual sensors and automatic recognition
systems.

Information obtained from other measurements and process parameters for calcu-
lating an estimate of the quantity under interest is used by a virtual sensing system. In
other words, the most bene�t of such an approach is a total substitution of hardware,
with all its disadvantages, by a theoretical formalism identi�ed as desired phenomena
observer.

In general, virtual sensing techniques are classi�ed in twomajor categories, analytical
techniques and empirical ones. Two techniques which use observers’ model based,
in which an accurate mathematical and physical model should be available, belong
to the �rst categories.

If not, an approximation of the model is used through data validation and reconcil-
iation methods. In this context the famous Kalman �lter used as an observer is well
placed. In fact, the Kalman �lter with its di�erent variations represents a compromise
between a deterministic and a stochastic approach. Empirical techniques are used
when the physical and thus the mathematical model are not su�ciently known or
they are computationally expensive to run on-line. Empirical virtual sensors are
accordingly based on function approximation and regression techniques, which can
be carried out by means of statistical or machine learning modeling methods.

�e aim of this special issue is to collect new advanced methods and techniques
in the conception of virtual sensors from academic and industrial �elds, to make
a contribution in terms of wide compendium on this futuristic topic.

Potential topics include, but are not limited to:

Self-sensing in electromagnetic, piezo, thermal, and mechanical actuators as
a basic principle for virtual sensors
Observers in sensorless control as virtual sensors based on the self-sensing
principle
Kalman �lter used as an observer in sensorless control
Control aspects using sensorless control
Industrial application using sensorless control

Authors can submit their manuscripts via the Manuscript Tracking System at
http://mts.hindawi.com/submit/journals/mpe/mmts/.

Lead Guest Editor

Paolo Mercorelli, Institute of
Production and Product Innovation,
Lueneburg, Germany
mercorelli@uni.leuphana.de

Guest Editors

Oleg Sergiyenko, Engineering Institute,
Mexicali, Mexico
srgnk@uabc.edu.mx

Wilmar Hernandez, Universidad
Técnica Particular de Loja, Loja,
Ecuador
whernandez@utpl.edu.ec

Manuscript Due

Friday, 14 October 2016

First Round of Reviews

Friday, 6 January 2017

Publication Date

Friday, 3 March 2017

http://mts.hindawi.com/submit/journals/mpe/mmts/

