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Guest Editorial
Special Section on IEEE MeMeA 2021

THE 16th edition of the IEEE International Symposium
on Medical Measurements and Applications was held

on June 23–25, 2021. The Symposium, whose first edition
was held in 2006 in Benevento, Italy, has become an annual
meeting for researchers from academia and industry working
in the field of medical measurements and instrumentation.
The Symposium offers them the opportunity to work together
to design and develop feasible and effective measurement
solutions and instrumentation for data processing, medical
diagnosis and patient healthcare.

In the past years, the Symposium was physically organized
in Europe, Canada, the United States, and in Turkey. As was
the case of the edition of 2020 (planned in Bari, Italy), in 2021,
the Symposium was scheduled to be held in Neuchâtel,
Switzerland, but due to the COVID-19 pandemic and the
consequent travel restrictions, it was held virtually. The safety
and well-being of all conference participants is a priority of
the IEEE Instrumentation and Measurement Society and the
MeMeA Steering Committee that worked together to organize
a successful event despite the COVID-19 outbreak. After the
official Symposium dates, the MeMeA 2021 virtual platform
allowed all attendees a broad access to all presentations
and speakers contacts, an excellent opportunity to exchange
knowledge and experiences.

The MeMeA 2021 Technical Program allocated more than
130 high-quality peer-reviewed papers by more than 500
authors mainly from academia and industry, from Europe,
Asia and the Middle East, Canada, and America. Four Special
Sessions were also successfully organized on the following
topics: advanced measurement techniques and methodologies
for the quantitative assessment of gait function in health and
pathology, measurements for movement analysis, wearable
sensors for remote and continuous monitoring of physiolog-
ical and physical parameters, solutions and challenges for a
micro- and nanoscale precision and personalized medicine,
and measurement and assessment of well-being during the
COVID-19 pandemic, with a focus on neurosciences, psychol-
ogy, and psychiatry.

To strengthen the connection between the measurements for
medical applications and the engineering aspects and highlight
the relevance of measuring systems also for the clinical prac-
tice, the symposium has welcomed two keynote speakers from
both the medical and engineering fields. They have presented
their experience on the topics of endoscopic luminescent
imaging for oncological surgery, and on the potential of fiber
optic sensors in medical applications.

Digital Object Identifier 10.1109/TIM.2022.3181317

Two tutorials were also offered to the audience, one in the
field on charge measuring electronics in medical applications,
and the other one on the design of experiments.

Authors of the manuscripts accepted for publication in the
MeMeA 2021 Proceedings were invited to extend their work
and submit their manuscripts to this Special Section, which
intends to promote the best results presented at the symposium
from the perspective of instrumentation and measurement.
A collection of 14 manuscripts were submitted for peer
review and five manuscripts were accepted for publication.
The articles selected for this special session cover many topics
related to the design of novel sensors, the use of machine
learning for estimating parameters of interests in the field
of life sciences, a novel peak detector technique applied
to physiological signals, and analysis of reproducibility and
repeatability on measurements related to characteristics of
surgical masks.

In [A1], Uguz et al. proposed the novel design of an
electrode intended for capacitive electrocardiogram (cECG).
Typically, cECG is affected by motion artifacts, so the authors
devise a solution based on the amplitude modulation of the
biopotential signal. In simple words, the time-variant coupling
impedance of the cECG results from the variations in the con-
tact pressure of through-clothing cECG measurements, due to
the motion artifacts. The interaction between the source ECG
signal and the coupling impedance modulates its amplitude,
thus making it possible to retrieve the ECG signal. This new
technique is named modulated ECG (mECG), as the ECG
signal is merged into the envelope of the resulting carrier
wave. The solution has been at first studied through numerical
simulations, and then experimentally validated.

In [A2], Di Nardo et al. presented an approach for sim-
plifying the experimental protocols implemented to measure
the stride-time with surface electromyographic sensors, and
optimize the data used by a machine learning algorithm used
for the analysis. The aim was to find the best tradeoff between
the minimum number of sensors and the best prediction
performances. The authors estimated that the optimal number
of sensors employed in the gait analysis is two, a result that has
a positive impact on patient comfort and on the reduction of
clinical costs. The results of their machine learning algorithm
were successfully tested on 30 volunteers.

In [A3], Taborri et al. assessed the breathability (i.e., a mea-
sure of the air permeability of the mask) and related parameters
of different surgical masks employed as a prevention measure
for limiting the spread of respiratory viral diseases, such
as COVID 19. In particular, the authors evaluated the uncer-
tainty and reproducibility in the breathability measurement,
and the effects induced by the number and location of the
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measurement points on 300 masks from different providers,
based on the UNI EN 14863:2019. Results showed that more
than 60% of the tested masks did not satisfy the standard
requirements in terms of breathability.

In [A4], Galli et al. reported on a novel processing tech-
nique to extract the single-cell action potential. They faced a
challenging task since this scenario presents the simultaneous
presence of overlapped action potential. To overcome this
hurdle, the authors proposed a three stages-morphological peak
detector based on a denoising stage, a threshold-based clas-
sifier devoted to identifying the peaks that could correspond
to an action potential, and a morphological classifier that uses
a support vector machine technique. The results collected on
simulated data showed promising performance and encouraged
the validation of the proposed method using real working
devices.

In [A5], Bahrami and Forouzanfar ground their motivation
on the importance to detect sleep apnea disorders to define
adequate therapies. The authors assessed the performances
of 14 conventional machine learning algorithms and 19 deep
learning algorithms on the same data set. The best detection
performances were shown by hybrid CNN (convolutional
neural network)–DRNN (deep recurrent neural network) archi-
tectures. In particular, the highest accuracy and specificity
were achieved using ZFNet-BiLSTM, while the ZFNet-GRU
showed the best sensitivity.

We appreciate the work of all authors who submitted
their extended papers, as well as all reviewers whose time
and effort made possible the publication of this Special
Section. We would like to sincerely thank the IEEE TRANS-
ACTIONS ON INSTRUMENTATION AND MEASUREMENT staff
and Prof. Shervin Shirmohammadi, Editor-in-Chief, for their

precious support and invaluable services. We hope that the
content of this Special Section can catch the interest of readers,
not only those involved in measurements and instrumentation
but also scientists and physicians.

PAOLA SACCOMANDI, Guest Editor
Department of Mechanical Engineering
Politecnico di Milan
20133 Milan, Italy

EMILIANO SCHENA, Guest Editor
Department of Engineering
Università Campus Bio-Medico di Rome
00128 Rome, Italy
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