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7731138, pp. 192-205. 0 <
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(2017 IZMTC 2017 - 2017 FEE iInternational [nsuumm@ d Measurement Technoiogy

Conference. Procecdings, art. no, 7969844 |
DOCUMENT TYPE: Conlerence Paper f\
c.03 Battista, L., Scorza, A, Boita, F., Sciute, 8.A. < \J
A novel f iber-optic measurement svstem for the emh:@ performuices of heonaial pulmonary

ventilators
(2016) Measurement Science and Technology, 27 | . no. D25704,
DOCUMENT TYPE: Article %

o004 Massaroni, ., Schena. E.. Bastianiai, I, A< Saccomandi, P., Lupi, G.. Botta. [, Sciuto.
SO blf\'t.bhl, S.
Development of a bio-inspived mechair /@%ﬂ wall simulator for evaluating the performances of
opto-electronic pletinvsmography
(2014) Open Biomedical Engineeringdgudrnal, &, pp. 1204130,
DOCUMENT TYPE: Article

c05  Seurza. AL Conforo, S. D'Anna, %‘/&jmo. S.A.
A comparative study on the inflgenceof probe plucemens on qualitv assurance measurcments in -
ade ultrasound b means zmd phantonts
(2015) Open Biomcdiu % ; 4-178

af Engi g Journal. 9. pp. te4-178.
DOCUMENT TYPE: ARl
.06 Seorza. Al Lupl G, %L;u\ﬁﬁ Ao Bing Fo, Marinozzi, ¥,

A4 novel « 1;);)much to aphatom based neihod for maximum depth of penetration measurement in
dlagnostic wlirasow reliminary study

(Z0135) 2015 iCRE
2015 - Proceedinds, art, no. 7 145230, pp. 309-374.

DOCUME \L Y EE: Conferenve Paper

07 Luuqm. L. S¢orza, A, Sciuto, S A,

vosensor for the measurement of sprratory efforts in mechanical neonatal

]

{2014 Lecture Notes in Electrical Engineering, 268 TNEE, pp. 453457
DOCUMENT TYPL: Haok Chaprer /

c.0y  becorza AL Batnsta, L. SHvesui, 8., Seluto, 3.4,
Design and developnient of a rheomersy fior biological fluids of limited availebility
{201:0) Review of Seientific lnstrwments. 85 (10), art, no. 1051405,
DOCUMENT TYPE: Articke
?:.09 Baitista, L., Sciute, S.AL Seorza, A,
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Branca, F.P.. Sciuto. S.A., Suorza, A.

Sl Comparative evaluation of uitrasound scaitner accuracy in distance measurement
(20123 Review of Scientific Instruments. 83 (10, art. no. 105103,
DOCUMENT FYPE: Anticle
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{2012) Measurement: Jouwmnal of the Internaticaal Measurament Confederation, 45 (33, pp. 1334-
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DOCUMENT TYPE: Conference Paper VNN
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c.0]

Sassaroh. ., Scurza, A, Crake, C., Seiuto, 5.4, Park, M.-AL
Breast ulirasound technolooy and performance evaluation of nlirasound equpment. B-mode
o ¥ f
(2017) IEEE Transactions on Ultrasenics, Ferroelectrics. and Frequency Control, 64 (1), art. no. 7731138, pp.
182-205.

DOCUMENT TYPE: Acticle Q&j

ABSTRACT: Ultrasound (US) has become increasingly impocant in ima%and image-guided
interventional procedures. ln erder to ensure that the imaging equipment perfogrm to the highest level
achievable and thus provides reliable chinical results, a aumber of quality co )C) methods have been
developed. Such QC is invreasingly required by accrediting agencies and professional organizations; however,
thesz requirements typically de not include detaited procedures for hoywy theltestsshould be performed. In this
paper. a detailed overview of QC methods for general and breast US4 mg'% sing computer-based vbjeciive
methods is described. The application of QU is then discussed \% context of a commen clinical
application (US-guided needle biopsy) as well as for research appli Ywhere QC may not be mandated.
and thus is rarely discussed. The implementation of these method$will help in finding early stage equipment

faults and in optimizing image gualily, which could lead to befterdetection and classification of suspicious
findings in clinical appiications. as well as improving the Hhus % f research studies. £ 1986-2012 [EELE.

AUTHOR KEYWORDS: B-mode; inmge quality; needle<gujded biopsy: quality control (£2C)
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Scorza, A.. Orsini. Floo AndreaS i,.
{ise of phantoms and 1est 0 beaf dynamic range evadaation in medical wliresounds. A preliminary

Sty
(2017) 128TC 2017 - EOWT lnigrnational Instramentation and Measurement Technology Conference.
Proceedings. art. no. 7969844

POCUMENT TYPEL ugcnce Paper
asound image the relationship between ccho amplitudes and gray levels is expressed
by means of tl dyscale Mapping Function (GMF). that is the greyscale transfer function asscciated with
the echo Ji 2, The GMIE allows the determination of some image quality parameters and guantities,
among which ocul Dyonamic Range (LDR) is relevant, since it is defined as the 20-log 10 of the ratio of
the minimliresho amplitude thut vields the maximum arey level in the digitized image to that of the echo
3 sthe fowest urey level at the same location in the image and the same settings. This study reports
the implementation of a method for the autematic determination of the LDR on medical ultrasound scannors
and its application by means of 2 commercial grayscale ulirasonnd phantom, nevertheless it can be used also
with general purpose phantoms: the LOR is obtained frorm the estimation of the GMJI. based on processing of
a sequence of unsompressed bidimensional ultrasound tmages provided by the scanner. In the manuscript,
some theoretical considerations have been done 1o determine the GMFE and its fitting model. as well as the
LI2R values, after that an experiinenial setup is described and some results are shown for an ubirasound system
equipped with two ditferent probes, 22017 ILEE.
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Barttista, L.. Scorza. AL, Boda. F.. Sciuto, S.A.
A novel fiber-optic measurement system for the evaluation of performances of neonatad pulmonday ventiuors
(20106) Measvrement Science and Technology, 27 {2}, art. no, 025704,

PHOCUMENT TYPE: Article Q@

ABSTRACT: Published standards for the performance evaluation of pulmonary ventilators are mainly
directed to manufacturers rather than to end-users and often considergd inade not comprehensive. In
order to contribute to overcome the problems above, a novel measurement sysidmivas proposed and tested
with waveforms of mechanical ventilation by means of experimental frials(¢arriag our with infant ventilators
typically used in neonatal intensive care units: the main quantities ojiechanisal ventilation in newborns are
monitored. Le. air flow rate, differential pressure and volume from %ﬁitator are measured by means
of two novel fiber-optic sensors (OFSs) developed and charngcteriz authors, while temperature and
relative humidity of air mass are obtained by two commercial radsducers. The proposed fiber-optic sensors
{flow sensor Q-OFS, pressure sensor P-OFS) showed measuregrentanges of air flow and prcasutu typically
encountered in neonaial mechanical ventilation, ie. the ai@ﬂou raer(i from 3 | min-1 10 18 ] min-|
(inspiratory) and from -3 | min-1 to -18 | min-1 {expirmto

‘ differential pressure AP ranged from -15
emH20 to 15 emH20. In each cxperimental trial carricd itlvdifferent settings of the ventitator, outputs

of the OFSs are compared with data from two reference sensorfreference flow sensor RE. reference pressure
sensor KPP and results are found consistent: tlow 1z ‘> d a maximum error between Q-OFS and RF up
to 13 percent, with an vurput catio (@ RFAQ OFS pmore than 1,06 + 0.09 {least square estimation, 93
percent confidence leved, R 2 between 0.9812 an

OF3 and RP on differential pressure AP was
between 0.977 = .022 and 1.0 = 0.8 (least sg
and 0.9876). Despite the possible improve
measurement system can be considere

ation, 95 percent confidence level. R 2 between 0.9864
results were encouraging and suggested the proposed

Al TAEUR KL? WORDS: bxomedm mentation:  flow measwrement; optical fiber sensor; pressure

JULRL £ Scopus
https:/iwww.scopus.conyj
0233%2127%2f2%2025
L8 10.1088/0957-0233:29
AFFILIATIONS: Medicine and Surgery Faculty. Universita Cattolica Del Sacre Cuore. Potenza, faly;

Massaroni, C., £.. Bastianini, F., Scorza, A., Saccomandi. P.. Lupi, G.. Botta, F.. Sciuto, S.A.,

Silvestri, S.

Developme Bin-inspired mechatranic chest wall simulator for evaluating the performaices of apto-
electronic mography
(2014) O pmedical Engineering Journal, 8, pp. 120-130

DOCUMENT TYPE: Article

ABRSTRACT: Instrumented gait analysts based on opteclectronic systums is an expensive rechnique used to
abjectively measure the human movement featires and it is generally considersd as the gold standard. Opto-
zlectronic plethysmography (OEP) is a purticular motion analysis system able we (i} derermine chest wail
kinemaric via the evaluation of marker displacements piaced on the thorax and {ii) compute respiratory
volnmes during breathing, The aim of this work is to deseribe the perfermances of a custom mide. bio-
mpired, mecharonic chest v.-ail simulator (CWHY). specitically designed to assess the wetrological
performances of the CEP system. The design of the simulator js based on the chest wail hinematic analysis of

~hiree heahihy subjects previously determined: Tworseizof experiments were carried outr (1) to-invesiigate the -

CWS dyvnamic response using ditferent targer displacements (1 - {2 mm). and (i) to assess the CW3 accuracy
and precision in simulating guite breathing, covering the physiological range of respiratory frequency and
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tidal velume. Results show that the CWS allows simulating respivatory frequency up to ~ 60 bpm. The
difference between the actual displacement and the set one is always <~ 9 um. T'he precision error, cxpressed
as the ratio between measurciient uncertainty and the actual displacement, is lower than 0.32%. The ¢bserved
wood performances permit to consider the CWS prototype feasible to be employed for assessing the
performances of OEDP svstem in periodical validation routines. € Massaroni et al,

SOURCE: Scopus

httpsiwww. scopus.convinward/record.uri?eid=2-42,0-
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Department of Engineering, Liniversity of ROMA TRE, Via della Vasca Navale 79!&&0 va, ltaly

Scorza. A., Conforto, S., D'Anna. C.. Sciuto, 5.A.

A comparative study on the influence of probe placement on quality as.s-;uuf7s‘zrf'e'murrfs in B-mude

ultrasound by means of witrasound phantoms

{2013) Open Biomedical Engineering Journal, 9, pp. 164-178, @
o
BOCUMENT TYPE: Article \

A

ABSTRACT: To check or to prevent failures in ulirasound mcdicaw@:, some tests should be scheduled
for both clinical suitability and technical functionality evaluati them, image quality assurance tests
performed by technicians through uirasound phantoms are -'ad today and their results depend on
issues related to scanner settings as well as phantom feature§sadogerator experience. [n the present study
variations on some features of the B-mode Image were me en the uitrasound probe is handled by the
technician in a routine image quality test: uluasound 1 images from two array mransducers are
processed to evaluate measurement dispersion in dis ceuracy. vigh contrast spatial resolution and
penetration depth when probe is handied by the Ope vasurements are done by means of an in-house

image analysis software that minimizes errors dug tor’s visual acuity and subjective judgment while

_,

infiuences of ultrasound transducer position on ljty assurance test results are estimated as expanded
uncertainties on parametats above (measuremgnt ducibiliry at 95 percent confidence level): depending
on the probe model, they ranged from 0 SR8 mm in high contrast spatial resolution. from 40,1 Lo 3.3

ound systemns: {a) measurements strongly depend on semings
parameters investigated; {b) relative uncertainty due to probe
very high. L.e. from [0 to more than 30 percent: (c) Field of View
sertings must be taken into acod easurement reproducibility as weil as Dynamic Range compression
and phantom aftenuation, €2 S

AUTHOR KEYWORDS: Iiglénce measurements:  Image quality; Maximum depth:  Spatial resolution:
ysound: Ultrasound phantom

SOURCE: scopus
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Scorza, AS \G.. Sciute. S.AL Bini, F.. Marinozzi. .

A novel ch ta a phantom based metiiod for maximum depeh of peneiration measurement in diagrosiic
wltrasound: 4 preliminory smdv

(2013) 2015 [EEE lnternational Symposium on Medical Measurements and Applications, MeMeA 20[5 -
Proceadings, art. no. 7143230, pp. 369-374.

POCUMENT TYPE: Conference Paper
ARSTRACT: In the present work a new approach for maximum dupth of ultrasound signal visualization has

bzen proposed by means ¢ & tissue mimicking phantoms: the novel method 15 based on a threshold on the
tangent applied to the meun depth profile that is drawn by averaging adjacent columns in the dizgnostic image,

~1t-has-been-tmplemented-and-prefiminary-tested-on-three-different-diagnostic svstoms equipped-with-lingar -

array probes under similar settings: results have been compared with the mean judgment of 3 observer and
with output from unother method. based on a threshold of the mean depth prefile above the noise level. as
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suggested in lierature. Even though a ot negligible difference among some results is observed, due likely to
the high electronic noise level displared in the vltrasound imuge. the tangent method ssems to agree with
observer judgment and be more sensitive to echo signal than the other one, ¢ven ar higher noise lovels.
Neveriheless other test are going to be performed in the next future for a more detailed characterization of the
method. € 2015 IEELL

AUTHOR KEYWORDS: depth of signal visualization; Diagnostic Ultrasound; noise: quality assurance:
ultraseund phantem

SOURCE: Scopus
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Battista. L., Scorza. A Sciuto, 5.A. %’
Fiber-optic flow sensor for the measurement of inspiratary efforts M ical neonatal ventilation
(2014) Lecture Notes jn Electrical Enginsering, 268 LNELE, pp. 475-3530

DOCUMENT TYPE: Book Chapter

ABSTRACT: A novel fiber-optic flow sensor has been 4 for monitoring \nspiratory efforts during
neonatal mechanical ventilation. The considered sensaor setf on fiber-optic sensing rechniques, allowing
the reduction of the effects due to electromagnetic int s and a possible improvement of the electrical
safety condisions. In the arrangement describe fiber-optic sensor 1s able to measure, with an
accuracy of 5 %, flow variations in the range betw finin and 3 l/min that are the typical {low variations
due to infanis' inspiratory attempts and typical zer levels set during assist-controb ventilation (ACY).
Meorcover. 4 good agreement (r2= 0.998) betw sperimental date and the parabolic theoretival modet can
be deduced. The metrological characteristies onfirm that the novel proposed configuration for the optical
fiber air flow sensor is suitable for mp inglow variations due to infanis' mspiratory attempis, € 2014
Springer International Publishing Swi ﬁ}? il
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ific Instruments. 85 (10}, art. no. (03105,

F: Article
ARST R rom swdica on the dynamic charactc, %zation of human bcnes it is noticcd tint rel‘c"unce data /

s opaury we ha\'t, not been able o retrieve a iool ofdppmpnate characteristics able 10 measure bone marcow
viscosity. Therefore, principal techniques for the viscosity measurement have been preliminarily examined,
and a device suitable for viscosity measurements of biological fluids has been realized. In particuler, a
rotatienal theometer has been developed: it is a coaxial cylinders system. where the fluid flows dragued by
the inner cylinder. The device is an absolute rheomaeter, that is. particutarly useful as nowadays it is not known
the classification of the bone as far as it concerns its viscous behavior. In this work a prelimmary evaluation
ol the metrelogical characteristics of the measurement systcm has been carried out and its main metrological
performances have been evaluated. £ 2014 AP Publishing LLC.
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Battista, L., Sciuto, $.A., Scorza, A.
Aur air flone sensor for neonaral mechanical ventilation applications based on a novel fiber-opiic sensing

techuicque
(2013) Review of Scientific Instruments, 84 (3), art, no, 033003, Q@
DOCUMENT TYPE: Article o
vel fiber-optic sensing

atat ventilator to support

g ique allowing {2) the immunity
%Lypical shortcomings aftecting
5 ). The sensing principle is based
tiezantiiever due to action of air flow
iode linsar array. placed in front of
intensity profite. As the measurenient
ob-on an intensity modulation teclinique. it
by Teeasurand than intensity-based sensors. The
optwoditferent configurations for an air flow sensor
‘@ ing during mechanical ventilation of newboms:

serrproposed. A mathematical medel for the air flow
different arrangements has been performed: a
o) for the mono-directional sensor and a measurement
¢tional sensor are experimentaily evaluated, according
Huringgidai breathing of infants with a mass lower thun 10 kg,
A accordance with the proposed theoreticat modzl: for the mono-
directional configuration, the coefficiens &f determination 2 Is equal to 0.997. for the bi-directional
configuration. the coefficient of deter, Y12 is equal to 0.990 for positive {lows (inspiration) and 0.985
for negative flows (expiration). Measg t uncertainty 8Q of air flow rate has been evaluated by means of
the propagation of distributions percentage error in the arrangenient of bi- dm.timm[ SEASOr FAnges
from a minimum of about 0.8% » Imin to 2 maximum of about 9% at -12.0 Imin, £3 2013 American
Institute of Physics. K

ABSTRACT: in this work, a simple and fow-cost air flow sensor. based
technigue has been developed for monitoring air flows rates supplied by (a
infants in intensive care uaits. The device is based on a fiber optic sensj
to light intensity variations independent by measurand and (b} the redd
all biomedical fields (electromagnetic mterference and patisnt ¢lectri
on the measurement of transversal displacement of an emirting fibe

acting on it; the fiber tip displacement is measured by means of 4
the entrance face of the emitting optical fiber in order to degect <b
system is based on a detection of the illumination pattern,

resuits less sensitive to light intensity fluctuation independ
considered technique is here adopted in order to dovel
suitable for the measurement of air flow rates typically
a mono-directional and a bi-directional transducer b
sensor is here propesed and a static calnblaua
measarement raige up o 3.00 # 10-4 m3s (18
range 0i'#3.00 < 10 -4 m3s (=18.0 Imin) for &
to the air flow rates normally sncouni<re
Experimenial data of static calibration ¢
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SScimte, S.4.. Scorza, A

wationt of wltrasound scanner accuracy i distance measurement
 of Seientific Instruments, 33 (10), art. no. 105103,

DOCUMENT TYPE: Article

ABSTRACT: The aim of the present study is o develop and compare two different sutomatic methods for
accuracy evaluation in ultrasound phantom measurements on B-maode images: both of them give as « result
the relative error e beiween measured distances, performed by 14 brand mew ultrasound medical seanners, and
nominal distances, among nvion wires embedded in a reference est object. The first methed is based on a
feast squares ostimatien. while the second one applies the mean value of the same distance evaliated wt
ditferent locations in ulirasound image (same distance methed} Re:ulr: for bon of them are proposeé and

SOURCE: Scopus
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Marinozzi, F.. Branca, F.P. Bint, F., Scorza. A.
Calibration procedure for performance evaluation of clinical Pulsed Doppler Systems
(2812} Measurement: Journal of the International Measurement Confederation, 43 (3), pp. 1334-1342.

DOCUMENT TYPE: Article Q%ﬁ

ABSTRACT: This puper describes the anatysis of an experimentsl setup for thegperformances evaluation of
Puised Doppler feature in clinical ultrasound scanners. The equipment i)asiualg
phantem made by a straight tube having 2 kaown and constant cross sectio i
fluid is forced to flow at laminar conditions. Given the accuracy der@lar by
snsatisfactory for Jow flow rates, we calibrated the phantom using the efavimairic method. From the digitized

%en computed with the software

aTay probes with a nominal mean velocity of the bleod mimicgk hld ranging from 1.1 cmis to 12,7 emis.
The pooled data showed an overestimation of the mean

showed a sensible recovery of the estimated accuracy ofQ
2012 Elsevier Ltd. All rights reserved.

AUTHOR KEYWORDS: Clinical ultraspund sca% appler velocity measurement; Performance testing
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Scorza. A.

it vwst be pod out that the information which can be ohtzined from an ultrasound jmage is determined
also by thaxdPuamic range of signal levels displayed (gray scale characteristic) and by the minimum detectable
changesdesho signal amplitude. Moreover, the knowledge the relationship between echo amplitude and gray
level on the image {Gray Scale Mapping Function or GSMF) atlows (o evaluate the other parameters. like low
contrast spatial resofution and depth of penetration, referring to the echo strength and so to the sensitivity of
the diagnostic system, I system control settings are carefully selected. the echo range between lower and
upper saturation of the GSMF determines tie effective dynamic Runge (EDR), that is the echo range (in dB)
that corresponds to the "useful” zray levels spanned on the image: also EDR can be used as a perforinance
indicator of ultrasound svsterns. Tissoe equivalent test objects (ultrasound phantoms) are roday availuble for
direct determination of the grav scale characieristic and minimum detectable echo signal changes: they are
usuatly embeddad with largs targets of different size and image contrast {contrast farget in a background
matrix). Contrast target provide a gray scale reference with uncertainty on echo level ditfercnce with respect

of the present study is the implementation of a novel and less expensive method for the automatic
determination of the GSMF and EDR on medical ulttasound scanners: by means of a general purpose
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ultrasound phantom, the method allows the evaluation of the GSMF by a least squares estimation on he results
of the analysis and processing of @ serics of uncompressed bi-dimensional ultrasound images directly
produced by the scanner. Finally DR has been investigared on 3 medical ultrasound scanners of different
technoiogies and results are proposed and explained, € 2009 Springer Berlin Haidelberg.

AUTHOR KEYWORDS: Bynamic Range; Measurement: Ulmrasound Scanner

SOURCE: Scopus
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Qualita " immagine negli apparati diagnostict ad ultrasuoni: studio ¢ realizzgZiofedi un bance di prova per
fa vahaazione delly prestazioni di apparatt ecografici d'uso clinico, 4,
tesi di dottorato. Universitd degli Studi di Padova. 2003 \

ABSTRACT: Durante lo svolgimento del presente lavoro particok zione ¢ statx rivolta ai caratteri
dellimmuyine ecografica, ossia a quel particolarissimo tipo di rappresgrtagione bidimensionale. che si avvale
dei fenomeni di propagacione degli uitrasuoni all’interno (d
raffigurazione la cui utiiitd diagnostica € non solo indiqcussg a re piL‘1 indispensabile per la Muedicina
moderna: in particolare, lo studio deseritio si & occupato & a degti ultrasuoni e delle caratteristiche
detle immagini ecografiche bidimensionali al fine & aliestite e caratterizzare un banco di prova per la
valutazione degli ecotomograil clinici. A tal scopo & sta prima affrontata la fenomenologia alla base
defla fonnazione dellinmugine ecogratica. LO;h t sia gli aspem ptu proprwlmme ?1‘5[01 di
propagazione e, pilt in generale, d'interazione dus__,ll
legate all’elaborazione del segnale ecografico atl’i
stata riveltz all’iusieme delle grandezze che d

giustificando non selo alcune delle metodoloziv pit

¢ svijuppando “ad hoc™ un insiemne di pr @ informatiche atle al loro calcolo e valutazione, inalire ¢ stata

offerta una breve panoramica di quei ti che causuno un’incorretta rappresentazione delle strutture

osservate ¢ del loro moto e vengono indicatison il nome di antefatti. in seguito sono stati iHlustrati ¢ upi di

sistemsi commerciali pit conunements dg ati per valutare Ja qualita delle apparecchiature diagnostiche ad

uitrasuoni {(fimocod per ultrasueni torendo anche un esempio del loro impiege in un dnave Cuality fest,
) ﬁtiche di analisi defl’immagine ecografica anzidetle, | costi elevati

d\degli ecotamograf. buccesswamentn i*attenzione <
ta qualita dell’immagine ecografica. itlustrando e

a basso costo per Ja valutax(g
i¢ fasi di progettazione e r

di particelle diffusige;provenienti da due differenti popolazioni {pelvere di grafite ed allumina) e la cui
concentrazione & siwta vafiatz da un provino ail’altre per ottenare diversi Hvelli di contrasto.  Le misure

Resina Eposst
quale sono statlipumersi seite grupni di target a diverso condraslo, ciascuno dei quall comprendenie nove
opgetti digdi oni variabili tra i 2 ed i 10 mm di dinmerro. E statw inoltre sviluppato un metodo per valutare
“insite’ il corfficiente di backseanering relativo o, dei test object a partive dall’immagine da essi prodotta su
ecotomoyrafi d’use corrente in ospedale. Come risultato finale sono stati oitenuti | 4B acusiici di contrasto
rispetto al backeround di clascuna serie di target (rispettivaments 2,8d8, 3.8dB. 3.2dB, 7.2dB, 9,(kif3, 124
41 e 13,5dB) mostrando un andamento quasi lineare di tale grandezza da un gruppo all’slro. fnfine € st
mestrato un esentpio di implego dell apparecchio, con il traceiamento detle curve Contrasto-Diettuglio per dus
diverse sonde ecoyraliche,

Awtorizzo i rattamenio dei miel dati personali ai sensi del D, Lygs. 196:2003

Roma. 01 marzo 2013 mdrea Seorza, PhobD
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GENERALITA
Nomae; Agxlrea
Cognome: Scorza
Luoge e data di naseita:
Codice fiscale:
Domicilio/Residenza: b
Telefono utf.: S ' o
Telafono cellufare;

Fax: - .
E-mail:
Stato civile: _ , © &j
Servizio militare: e \
@)
Gingno 1994: Dsplomd i maturird ~cu,ntlhca conseguita pl €880 l 5 i Meucci™ di Aprilia (LT}

LOH ia \otamone il ‘)6,60

strumentazioni biomediche™,
16 Febbraio 2000 con volazione
L sperimentale di un [fluminatore du
» i efficienza dei fibroscopi clinici”,
@ d- ll unwersm (d"mrtimenm di

Laurea in ingezneria mcccanim indirizzo “tecn
conseguila presso Puniversitd di Roma “La Sapl
di 103/1160. Argomento della test: “Frogetrv ffd #
Febbraio 2000: banco ortico per il contraflo ¢ la verificg c[e .
) w .

svolta presso il laboratorio di Misure
LumtJ B G Rmm sotto %a supervmo : !'lg mg F P Branca

Meceanica e Aeronaaiica) ¢ il Servizigld:

Ciennajo 2001: bt,nzmm, all dibo deﬂh ingesn '! l0ma con nunero d1 mamwia 91642

6% ;1ldscnto da] Mm;stnro della Dltesa

sure Mcccamchc pcri ln gegneriy, conseguito il 7 A ):slc "0(}3
di di Padova.

Anrile 2005 Tesi discussa “Qud rmnuemc regli apparati dicgnestici ad witrasuoni: studio ¢

< 3 LIRS 1. . .

" realizzazioneg di o A prova per la vaiwiazione delle prestaziond di apparati
ecografici o sotto la supervisione del prof. ing. F.P. Branca, Coordinatore

e 3 > 4 2
uglio 2000: Abl itazione aih professione d1 conseguita il 3 i,uuiio 000 con votazione

10{) UO

Marzo 2001 A;tcxtdtc ds Dlplom't di

Dotiera[o d; Ricercad
pl\,:ﬁoi Uintversitd degiis

Marzo 2000: Corso dXpeyt; 'namcmo per pronﬁablh e Addetn del Suvrzuo d1 Prwuvlmh_ ¢

Da Aprile 2009 o Cors

prmazione “Qualitd in SanHa” per verificatori della certificazione di qualita
Luglio 2009

illi; uspeddlmrc {owam;rzato da C‘\I\‘[ ANPO t\\!\iDO)

i perfeziongmento per Rmponsdbsh e \ddem del Servizio d; Prevenzzoue &

Febbrain 2
tebbraio 2010 ione — moduio B {macrosetiore 8).

[+

T30 dn pcrzcmﬁnflmunto per Responsablix e Addeir; dcl SLrV!/lO dl Pievenaonc

Marzo 2010 Pr otezione - Rischio Amms;lo

(_orsn di pen‘tzzommcnio per Reqpons(tblh C \ddem del Servizio di Prevenzione e

Aprile 2004
Aprile 2010 Pmrcnum - Rischio Ch%m;co

(a\ s di perfezionamento per l\uponmblh 2 L’\ddettt det Servmo di Prevenzione ¢
Dicembre 2011 Protezione - VR & DUVRL nel D.Jgs. 31/08, obbiighi e responsabilith,  redazione
prauca du Clmmncml
Dit Febbraio 2012 a

Corso dl pcricz;onamﬂr\to per £ uordlmtom Qituru:.m Cz\nnul
Maogoeio 2042

Corso i formazione per la Sicurerza degli ambienti di Lavoro: radiazion ocitiche

L Gheno 2013 argificlall negli ambienti di Tavoro - Valutazione dei rischi e protezione uc Jd\'or mri
2sposti
Marzo 2014 Corso ¢ formazione “La verifica dei Progetti ai fini della Validazione (D.P.R. 20772018



SR 7. St NIPEPNR Y )1 1

— Arte, 44 - 35y
Setembre 2014 Corso di formazione National Instruments ; Labview Corel, Labview Core 2

Marzo 2017 Conseguimento dell’Abilitazione Scientifica Nazionale per professore di 1l fascia nel
B settore concorsuale 09/E4 MISURE {(bando D.D. 1532/2016}.

ESPERIENZE PROFESSIONALI E DI RICERCA

i collaboratore esterno alfa ricerca ed alla didattica nei settore d ] rg Meccaniche
Termiche sotto [a direzione del prof. ing. Francesco Paolo Branca, o rio della cattedra

Febbraio 2000: di Misure Meccaniche, Termiche ¢ Collaudi presso la Facolta &7 <reg@eria dell’Universita
degli Studi di Roma *La Sapicnza™, nonché tondatore del i Ingegneria Clinica
presso fa medesima Facolta

Da Marzo 2000 a Svolge attivita di collaborazione esterna presso ?% io di Ingegneria Clinica
Sertembre 2004: dell’Ospedale Pediatrico Bambino Gest di Roma. \

Svolge attivita di ricerca finalizzata allo sviluppo di catena di misura per la valutazione
Aprile 200¢: dello stato d’efficienza dei fibroscopi clinici @ ire dallanalisi e eluborazione &i
immagini diagnostiche prodore con I"ausilitf diiRire olliche.

s

Marzo 2001 Svolge attivita di ricerca con obiettivo i utazione delle caratteristiche ¢ delle prestazioni
vld - . N n . . . . . . .
degli apparati diagnostici ad ultrasugni ¢ dorrente in ambito ospedaliero.

7a,. per attivitd di ricerca nef settore delle Misure

- Vincitore di horsa di studio Siemg
Maggio 2001: . . .
per la Diagnostica clinica

Vincitore delia borsa ftorald in Misure Meccaniche per Plngegneria, con sede
Novembre 2001 - amministrativa presso 1o sita degli Studi di Padova. Termina nel 2004 Puitimo anno di

taie Dottorato presso le struttuie dell’universiti degli Studi di Roma “La Sapienza™ (Facolia
d’[ngegneria Meccani<’ o la divezione del prof. ing. F. P. Branca.

Svolge altiviid
Plngegneria

¢ di ricerca come Dotlorande di Ricerca in Misure Meceaniche per
iclo), presso il Dipartimento di Meccanica ed Aeronautica
gehStudi di Roma La Sapienza.

Da Gennaio 2002
a Dicembre 2004

Svolge attivita\didattica ¢ di ricerca come collaboratore esterno, presso il Dipartimerito di
: Méecanica ed Industriale dell’Universita degli Studi ROMA TRE (referente

¢ [Fondamenti di Misure Meccaniche e Termiche {9 CFLUL primo anno della Laurea

4 Fabyhraio 2{HD N R . .
La Febbraio 2002 a Magistrale in Ingegneria Meccanica)

Dicembre 2008: ) ) o . . .

* Misure Meccaniche (5 CFU, terzo anno detla Laurea Triemnale in Ingegneria
Meccanica}

e Complementi di Misure Meccaniche, Termiche ¢ Collaudi (3 CFU, Lauree magistrali
in Ingegneria Meccanica-Costruzione, Ingegneria Meccanica-Produzione €
ingegneria Meccanica-Energia)

e Misure Meccaniche, Termiche ¢ Collaudi {vecchio ordinamento);

¢ Sistemi di Elaborazione di Misure di Grandezze Dinaniche {vecchio ordinamento?.

Svolge attivitd di ricerca neli'ambito delle misure per la diagnostica clinica, con scopu |

ad oggi A . L e ) .
= dult'analisi dedl immagine su di essi ottenuta con ’ausilie di fantocel per ultrasuoni.

o Cureicidum dell amivita professionale, scientifica e didattica di Andvea Scorza

valutazione dei limiti che pregiudicano le prestazioni di apparati ecotomografict, a partire



Aprile 2003;

D Settembre 2004 a
Gennaio 2005:

Da Gennaip 20035 a
Maggio 2005:

Da Luig;lio 2005 a
Marzo 20006:

{3z Settembre 2603 a
Novembre 2003;

Da Settembre 2005
a Maggio 2006:

D Gitobre 2005 a
Novambre 2003:

Da Crtobre 2006
A Gennaio 2009

Da Febbraie 2007
A Owtobre 2009

Da Ouobre 2007 o
Settembre 2008

Da Ostobre 2008 a
Novembre 2011

E consulente per Siemens S.p.A. nel settore delle apparecchiature e strumentazioni
ecotomografiche.

Partecipa con i prof. ing. F.P. Branca alla comumissione tecnica di collaudo delie
apparecchiature biomedicali otferte nella gara a procedura aperta per la fornitura di 3 loti
di ecotomografi destinati all’Azienda Peliclinico Umberto | di Roma {gara *(7. pubblicata
sul foglio delle inserzioni della Gazzetta Utficiale n. 175 del 28/07/2004 ).

Svolge atiivita di coflzborazione esterna presso la catredra di Misyre Meccaniche deila
Facolta d'Ingegneria dell’Universita di Roma TRE con inc@%“&\*olgimenm

sistemnatico di prove volie alla caratterizzazione del circuito pazie% ‘ambito delia

~ ventilazione polmonare assistita.

Assistente C.T.LJ. per la Procura della R.epub'blicampréss'o'ﬁunith% di Taranio

nell’ambito delia veritica di contraffazione di disposiiivi medici

Partecipa in qualita di assistente alla verifica dei collad I impiangi tecnologict e
strumentazione biomedicale per il nuovo ospedale F. i H?% guaviva delle Fonti {BA).

Cotlabora af progetto di ricerca di Faceltd presso la Fac
Rotna La Sapienza, dal titolo “Progetto e reali
verifica delle prestazioni della Tecnica Doppoler 1

i ingegneria deil’ Universid di
2 di un fanloccio protetipo per ha

Svolge atiivitd di collaborazione ester m it Dipartimento di Meccanica ed
Iniversita degli Studi di Roma “La Sapienza”
ziamento 2004 con incarico di Y Analisi dalle

r1 polmonari®.

Svolge attivitd di collaborazio e
Facolta d’Ingegneria dell’Un \% i Roma TRE con incarico volto allo studio e sviluppo
di metodologie atte alla y econtrollo da remoto di grandezze meceaniche legate allo
stato patologico ed all
domictliare,

Svolge attivitd
{ONIM sri). ¢
sistemi di gestio

Svolge atriv
(CNIM srl)
Mercat
quaiitd

A

ohista di ricerca nell’ambito del progetto PRIN 2006 su “Sisteni per la misura
di srandezze meccaniche per il recupero della salute deil’uoine”

“ombulente Tecnico di Ufficio della Precura della Repubblica presse it Tribunale di Roma
el ambito della strumentazione biomedicale, con particolare riferimento alla valutazione
delle caratieristiche prestazionali di strumentazione diazgnostica ad ulirasuoni.
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Da Dicembre 2608
a citobre 2014

D Dicembre 2008
ad ogpl

Da oftobre 2010
Ad oggi

Da Novembre 2012
a Gennaio 2016

Oa Otobre 2014

ad oggi

Pra Gennaio 2013

s Dieembre 20

In servizio a tempo indeterminato presso 'Uaiversita degli Studi Roma Tre, in gualita di
Tecnice. Tra gli incarichi ufficialmente ricoperti svolge attivita di consulenza neli ambito
deila sicurezza e salubritd degli ambienti di lavoro, occupandosi delia valwazione del
sischio = della risofuzione di problematiche specifiche inerenti alla sicurezza i
strumeniazione, macchine ed impianti negli uflici, aufe ¢ faboratori. E Addetto def Servizio
Prevenzione & Protezione & Aleneo (ASPP).

Svolge attivitd didattiva e di ricerca come collaboratore del prof. S AL Sciuto, presso il
Dipartintento di ingegneria Meceaniva ed Industriale detl’Universitd deghi Studi ROMA
TRE, nell’ambite del sepuenti corsi:
£ o &9
s Fondamenti di Misure Meccaniche ¢ Tenmiche \
» Fondamenti di Ingegreria Clinica

&
& Misure Meccaniche
-

Complementi di Misure Meccaniche

Teenico.

In servizio a tempo indeterminare presso I‘Universi% di Roma Tre, in qualita di

wita~ddi consulenza neli’ambito della
osi della valutazione del rischio e

Tra ghi incarichi ufficialmente ricoperti svolge ¢
sicurezza e salubritd degll ambienti di lavoro,
della risoluzione di problematiche specifighe
macchine ed impianti negli wificd, aule ¢ L
Servizio Prevenzione ¢ Protezione di Atent

3z gennaio 2016 ¢ in forze al Dipartim ingegneriu dell’ Atenco.

Svolge amivita didattica e i ric % collaboratere del prof. S.A. Sciuto, presso il
Dipartimento di Ingegneria dell\riyersitd deglt Studi ROMA TRE, neil’ambito dei
SEQURNT COrsis

o Fondamenti di M) eccilniche e Termiche

degii imps

Svolge ativird\didatiica e di ricerca come cotlaboratore del prof. S.A. Sciwto, presso i
imengo i Ingegneria dell’Universitd deghi Studi ROMA TRE, neiffambilo dei

Laboraterio Integrato di Applicazioni Elcttriche e Misure (LIAEM).

| corso prevede una prima unitd didattica gquaic parte introduttiva aila programmazions in
amirienic Labview con lo svolgimento di esereizi e wtorial dedicali, anche neliambito di
semnar feenicd che potranno vssere wrganizzati in collaboraziene con National Instrumenis. A
valle della parte inwoduttiva i laboratorio prevede due unitd diduttiche specificamente
Jedicae aila definizione i elementi progetluali di programmazione in LabView con
riferimenio ad argoment propri delle Applicariont Elettriche ¢ detie Misure. Daranic 1o
svelgimento delle ativiig del corso si ha Ja possibiita di wtilizzare pinttaforme hardware
Natiogal Dystruments.

Seltort Scientifice Disciplinart ING-IND/ 12, Misure Mevcaniche ¢ Termiche ¢ ING-INIY32.
Conpverifiorh, Macchine ¢ Azionsmentl Eletirich.

Svelge aiivitd come Tutor nel master universitario di secondo livello “Safuie ¢ Sicure
degdi ambicari J Lavora in Soaing® presso # Dipartimento di Ingegneria deli’Universita
degh Studi ROMA TRE o collaboruzione con POspedale Pediawico Bambino Gesil di

Roma; stz - Nazionale per 1 Assicurazione controgli- Infortant-sulzavaro-¢iN ATty -y

Ordine degil [ngegneri della Provincia di Roma, Universita Cattolica del Sacro Cuore 2
LUISS Business School.
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ATTIVITA SVOLTA
a) Awivita scientifica
Ambite disciplinare: Misure Meccaniche, Termiche e Collaudi per I'Ingegneria; Strumentazione Biomedica:
Ingegneria Cliniea

Elenco delle principalt linee di ricerca.

Teenologin degli ecotomogrufi e dei trasduttori wd nltrasuoni per diagnostica clinica

La gran diffusione nelie strutivre saniarie. unitamente ab notevole impato economico sul ato mondiale deila
strummentazione diagnostica per inmagini (tanto da superare ta diagnostica RX tradizionz% I rapido svituppo
tecnologico degli uitimi 20 anni, fanno deliEcografia clinica un settore di notevole interesse vons lo per 1 Medict o gl

operator sanitari ma per tatla fa comunitd scientifica. La linea di ricerca ha pertanto seg serie di studi mirazi ad
individuare le carateristiche costrattive di tali apparecchi ed il loro lezame con e etrologiche, rivolgendo

articolare aitenzione ai trasduttori {¢ sonde ecograliche), vero e proprio “cuore™ del $§5@ ccotomogratico.
g prop o
&

Afetodologie di misura per fo valutagione delle prestazioni ed il coltando dei f@@pﬂ:mﬁ ecografici d’uso
clinico

arto dielevata qualita alla diagnosi clinica
ilitd, Risoluzione, Accuratezza e Banda
passande. Informazioni su tali caratteristiche possono essere ottenutedsvil do apposite metodologie di misura non
sotlo direttamente suli’ecografo e sulla sonds scogratica ma anche a p ‘nmmagine da essi prodota. Nonoestante
i} grands inleresse, sia di tipoe economice che scientifico, sul collaudedi talf apparecchi ¢ stata riscontrata la mancanza

diun vero 2 proprio standard ed anche e pubblicarioni scientific iguarde sono frammentarie. La linea di ricerca ha
pertato  inizialmente seguito una serie di studi, condoty otomograli di tecnologia recente e mirat

alfindividuazione dei processt su cui ¢ basata la formazi
funzionalite Doppler). Successivamente, busandost anch
{fantocci per ultrasuoni), sonw state sviluppate una serie g
ambito ospedaliero ed 1 cui risuitati. formendo informaz
costituiscono una valida base per if suo collando.

immagine ecografica (comprendendo anche le
ealizzazione di appositi strumenti & riferimento
dologie automatizzate di misura, applicabili anche in
zinse sulle prestazioni della strumentazione analizzata,

Valutazione dello stato (P efficienia nel collaudo de.
Liattivitd di ricerca ha riguardato ia :'ealizzaz'

coltaudo e la verifica dello stato di etficignza-deinnedemi endoscopi a tibre ottiche d’uso in ambito clinice (fibroscopi
clinicty. Limportanza del lavoro risiede diffusione di tall strumenti allinterno delle strutture sanitarie (g3, nei
reparti di Endoscopia Digestiva) ¢ neglix costi di manutenzione. A tud scopo sono stati condotti studi preliminari
sulla struitura interna e sulla ¢ a dei modermni endoscopi fessibili {(tra cui Panalisi dei sistemi di

Metodolugic di misura per ] zimw itel flusso respiratorio nei neonati

Lattivitd di ricerca riguapda\J progetto, o sviluppe ¢ la messa a punto di un banco di misura equipaggiato con un
> ionamento @ basato sufla misura dello spostamento detl’estremita libera di una fibra

ottica per azione dei fiGse-vugetto di indagine. La rilevazione avviene mediante una schicra di fotodiodi disposta

davanti alPestremid emetiirice della fibra al fine i misurarne il protilo di intensita laminosa: tale profilo 2

caratierizzato dali’u ore mussimo la cui posizione fungo ia schiera & funzione del flusso.

Merwdologie di misiera per la valutazione deltn pressione nella ventilazione pofinonare neonatufe

L attivitd di ricercs rigpuarda 1 progento, lo sviluppo e la mwessa a punto di un banco di misura equipaggiato con un
trasdutrore i pressione. costituito da un elemento elastico {capsuia) solidale ad una fibra ottica, e da un trasduttore
secondario realizzato con una schiera di forodiodl, posta davanti all’estremita emettitrice della fibra. La pressione
applicata sulla capsula causa la deflessione defla {ibra ottica, il cui spostamento viene rilevato mediante la sehicra di
fotodiodi: [ posizione del massime del profilo di intensitad luminosa lungo fa schiera sensibile ¢ tunzione delln
pressione.

" Meradologie di mdsiirag per T valhinazione delle caranerisiiclie reolagiclie di flaidi bielogici™

La finea di ricerca riguarda la realizzazione e messa 2 punto di un banco di prova per la misura delle caratteristiche
reclogiche di fluidi biotogici di disponibilita limitata. Tale studio ha trovato inwmediata applicazione, nell’ambio delio

e
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svituppo di medelli fisict per descrivere il comportamento delle ossa, dove la viscosita del midoile osseo costituisce un
parametro critico per 1f corretio funzicnamento fisiologico e, quindi. un possibile indicatore di aventuall patologie
ossee. In particolare, la misura deila viscosna del midollo presenta difficolta pecubiar, tra cui la scarsa disponibiliia di
materiale reperibile ¢ valori limitati assunti dalla prandezza d’interesse nelie normali condizioni fisiologiche,
determinando la necessitd di svituppare sbrumenti dedicati, le cui caratieristiche spesso richiedono costi economici
clevati. In tale (ilone di ricerca, a seguito della costruzione e caratterizzazione di un microviscosimetro rotazionale di
basso costo e adatto alia misura della viscosita del midoilo osseo. € in corso di realizzazione lo sviluppo di un sistema di
controlio (anche da remoto) del dispositivo, alto a compiere la misura delle caratteristiche reologiche di tluidi biclogici
i moedalitd avtormatizzala e senza intervento diretlo di un operatore,

Metodi per la verifica delle prestazioni ed applicazioni i misura dei tomografi u Risof:cm*xif\agéw!im (AR}

I tomegraft a risonanza magnetica (MRI) sono dmpzamenlc utilizzati sia a scopo cirag,no co sia negli studi sulle
propricta del materiali, assumendo un ruclo sempre pit di rilievo nella medicina d
materiali. L attivita di ricerca riguarda sia lo studio ¢ svﬂuppo di nuovi sisterni & m¢
delle suddette apparccchiature sia i"applicazione di queste ultime ai fin della car
nel seffore ingegneristico.

£

i nog;:ca e nzlle indagini sui
¥ per la verifica prestazionale
done di materiall e strutture

&

Merodologie di misura da remoto di grondezze meccitiche per appiicazim@y)re biomedicule ¢ dell 'assistenzu
dopniciliare inregrata

A partire dal 1968 flegge n. 132 del 12/02/1968) gli enti ospedalieri sony
lore sede istituzionale strutture assistenziali quali ambulatori, consultoy
a possibilitd di erogare prestazioni specialistiche anche a doigi
specificato gid a partire dal Piano Sanitario Nazionale del 1990/ ic si occupa del servizio di ospedalizzazions
domiciliare e per il quale le categorie interessate riguardano anziand
decorso cronico. malati atfeuti da patologie evolutive. pazient
assistenza medica ricducativa, neurolesi. malats in fase teryi
AIDS. In particolare, ”Assistenza Domiciliare Integrata
sanitari programmati secondo e necessitd individuali iente, integrando prestazioni mediche, infermieristiche,
riabilitative. psicologiche ¢ socio-assistenziali. Cio to consente il miglioramento delia qualitd di vita del
naziente mentre dall’altro contiene i numero e rald dei ricoveri ospedalieri: pertanto, PADT offre vantaggi in
termini di qualita di vita del paziente e di effigis
presente flone di ricerca, mirato allo studi

orizzati ad istituire anche al di fuori delia
rivper il recupero funzionale, cui viene data

domiciliare, i quali si avvalgono dell’ausilio spositivi diagnostico-terapeutici gestiti a distanza. Tali metodologie si
avvalgonoe delle recenti recnologie di nepwerking
vontrolio di strumentazione biomedice ata al paziente a fini sia diagnostici sia terapeutict. In particclare, ¢ in
corso di quiuppo un s:stem'a dl co piattaforme riabilitative ad un grado di libertd, in grado di gestire da

! ispositivo. sin la misura di indicatori diagnostici e terapeutici acquisiti dal

Misure meccaniche per Ua
detle preswazioni def sistep Tsra

i a riccrca nsee ini?ia tente all'interno ¢i un progetto PRIN, ad oggl concluso ed in cui si proponeva o svituppo di
sore meceaniche in faboratori di analisi del movimento. In letteratura ¢ ancora oggi presente
t! 1ronlcrm della vafidazione dei risultati di uno stesso soggetto esaminato da pid laboratory: per assicurare dati validi
per una dmgnom re affromare la verifica delle prestazioni dei sistemi di misura con una precedura unificata
capace di quan " modo ripetibile e riproducibile i valori e I'incertezza delle grandezze meccaniche cinematiche e
dinamiche, In pdru lare ta linca di ricerca ha riguardato (a) il progetto, sviluppo ¢ validazione di un sistema
elertromeceanico di calibrazione dinamica delle pedane di forza per impotre valori noti delie grandezze in ingresso alie
menzionate pedane e (b) la conduzione delle prove per la determinazione delle caratieristiche metrologiche delle pedane
i forza. Quanto sopra al fine di propewre (1) un sistema di calibrazione di celle di carico mudticomponenti ¢ £2) una
procedura unificata per la taratura (i celle di carico e dei sistemi oftici.

Mistre meccaniche per by coratterizzuzione di piaftaforme vibramté & uso in wnbito clinico
Lo studio si svolge in collaborazione con unitd di riverca esterne e riguarda il progetio. sviluppe ¢ validazione di una

~macchimrper-ia-trasmissione-controtata-di-vibraziont-al-corpe-uimano: {(WBV. Whole Body. Vibration.machine) 0.8 sug....

parti. Le WBV attivano sempre pill interesse sia in ambito di studio fisiologico che riabilitativo e sportivo. nonostante
siano disponibili mwodelli commerciaii di piattaforme vibranti a tale scopo, sono davvere poche gueile che

<
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eifertivamente sono in grade di sviluppare sollecitazioni di amplezza, frequenza ed andamenti rigorosamente noli ¢
controtiatt, A rale riguardo, nell ambito dello studio suddetto, & stato proposte un nuovo modello in grade di fornire
ampiczze di solleciiuzione sinusoidale nel campo 20 - 60 di ampiezza nota e controilabile. 1l dispositive & stato
preliminarmente caraiterizzato tramite sistemi di miswra inerziali (accelerometri) e di spostamento {LYOT). Ulerior
studi ¢ vaiutazioni sono i corso per migliorare {1 prototipo anzidetwo e al contempo stabilire un protocelio di
caratterizzazione applicabile anche al modelli commerciali con ricadute in ambito normativo ed industriale (astualmente
non esiste uno standard in merito;.
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Lezioni, gsercitazioni ¢ sensinari tenuti:

2001 - 2002

2002 2003

20022003

2003 2004

2003 2004

2004 - 2003

2004 - 2003

200:4 — 2003

2005 — 2006

2005 - 2006

20035 - 2006

2006 — 2007

2006 - 2007

2006 - 2007

2007 ~ 20603

Esercitazioni per i1 corso di  Misure Meccuaniche delta Facoltd  d’Ingegneria
deli'Universita degli Studi Roma TRE (Ingegneria Meccaniea, nrof. S.AL Sciuta),

Esercitazioni per il corso di Misure Meccaniche dell
deil’tUniversitd degli Studi di Roma La Sapienza (inueanu@l :
Prete).

aeolta  Plngegneria
agica, prof. Z. Del

O
Lsercitazioni per i1 corso di  Misure Vieca.amche. ) Facolta d Ingegneria
deli’Universita degli Studi Roma TRE (Enucgnmd Me rof. S.A. Sc;ulo)
Esercitazioni per il corso di  Misure '\1 della Tacolia d'fngegneria

deil’ Universitd degli Studi Roma TRE (Ingegneri \/

anica, prot S.A. Sciuto).

Esercitazioni sulla teenelogia e la verifica ale di strumentazione  cotomografia
per i corso di Sfrumentazions Biam@éc plla Facoltd d’Ingegneria deil’Universita
n

degli Studi di Roma La Sapienza {Inge ica, prot, F.P. Branca}

Esercitazioni per il corso  di r Meccaniche della Facolta d Tngegneria
dell'Universita di Roma TRE (K Mceccanica, prm‘ S.A. Scuuo)

Esercitazioni per i corso <: 'omplcmuntl di Misure Meccaniche della Facolta
d'Ingegneria deil Univery] Studl Roma TRE (Ingegneria Meccanica, profl SA.

Seiuto} ;

Esercitazioni  sulia nologia e la  veritica prestazionale di  strumentazione
ecotomografica % 0 50 di Strumentazione Blomedica Il della Facoltd d’Ingegneria
dei™Universita d di di Roma Ba Sapienza {Ingegneria Clinica, prof. F.P. Branca).

Seminar % oni per il corso di Misure Meccaniche delia Facolla d'lngegneria
versi

egli Studi Roma TRE (Enﬂeguna Meccanica, prof. S.A. Sciutol.

SeminaridE serui.mom per il corso di Complementi di Misure Meccanriche della Facoltd
e(n@rta dell’Universita degli Studi Roma TRE (Ingegneria Meccanica, prof. S.A.

seveitaziond sulfa teenologia e la verifica prestazionale di strumentazione  colomogratia
r il corse di Strumentazione Biomedica 1l della Facoltd 4'ingegneria dell™Universia
degli Studi di Roma La Sapienza (Ingeyneria Clinica. prof. F.P. Branca),

Seminari/Esercitazioni per il corso di Complementi di Misure Meccaniche dela Facolta
& Ingegneria dell’Universitd degli Studi Roma TRE (Ingegneria Meceanica, prot. S.A,
Sciwto).

Seminari/Esercitazioni per ii corso di Misure Meccaniche deila Facoltd &'Ingegneria

delUniversitd degl Studi Roma TRE {Ingegneria Meccanicy, profl S.AL Sciuto),
Lezioni per il corso di Misure Meccaniche presso la S.51LS, Lazie - iInditizzo

Tecnologice, relativo ai corsi abilitont] speciali ex Lege 143/04 D.M. 83/05. Membro

Seminari/Esercitazioni per il corso di Complementi di Misure Meccaniche della Facolta

redudsica oy dedeei Svorsa

L3
LA

ER.

e
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d’Ingegneria del"Universita degli Studi Roma TRE (Ingegneria Meccanica, prof. S.A.

Sciutoy,
2G0T — 2008 Seminari/Esercitazioni per i corso di Misure Meccaniche defla Facoltd d'lngegneria

deli’Universita deghi Studi Roma TRE (Ingegneria Meccanica, prof. S.A, Sciuio).

2008 ~ 2009 Semimari/Esercitaziont per il corso di Misure Meccaniche defla Facolta d’Ingegneria
—emTe dell’Universith degli Studi Roma TRE {Ingegnena Mecceanica, prof. S.A. Sciuto).

Seminari/Esercitazioni per il corso di Complementi di Misure @[%Zyc della Facolta

2008 — 2009 d’ingegneria deli’Universitd degli Studi Roma TRE (ingsgneria Canica, prof. S.A.
Sciuto). o
Seminari/Esercituzioni per if corso di Fondamenti di Ing @Ciinica della Facolta

2009 - 2010 d’lngegneria dell’Universita degli Studi Roma TRE (hgegneria Meccanica, prof. S.A.
Sciuto). \\

300 — 2010 Seminari/Esercitaziont per il corso di Misure e 5: iche della Facoltd d'Ingegneria

LR
dellUniversita degli Studi Roma TRE ([ngcgn‘ eccanica, prof. S.A. Sciute),

&
SeminarifEsercitazioni per il corse di F 1 di Misure Meccaniche deila Facolta
2009 - 20140 d'Ingegneria dell’Universitd degli Studd Roma TRE (Ingegneria Meceanica, profl S.A
Scivtol

Seminari Esercitazioni per il co*ondamcmi di Ingegneria Clinica della Facola

201G ~201H dIngegneria deli’Universita de udi Roma TRE {Ingegneria Meccanica. prof. S.A.
Sciuto). ‘

Seminari/Esercitazio il cofso di Fondamenti di Misure Megcaniche detla Facolta
2014 =201 d ingegneria dell"Uniw afi Studi Roma TRE (Ingegneria Meccanica, profl $.A.

Schuto), :

iper il corso di Fondamenti di Ingegneria Clinica della Facolta
wersitd degli Studi Roma TRE (Ingegneria Meccanica. prof, S.A

2001 =2012

2011 -2012 G ﬁnc‘.% deli’Universita degli Studi Roma TRE (Ingegneria Meceanica, profl S.A.

ri/Esercitazioni per il corso di Fondamenti di Ingegneria Clinica della Fucoltd

20122013 gegneria dell’Universiia degli Studi Roma Tre {Ingegneria Meccanica, prof, S.A.

G

i3

3
2017 - 2012 presse {a Facolth di Ingegneria deil’Universitd degli Studi Roma Tre (Collegio didattico:
lngegneria Meccanica, prof. S AL Sciwto, 55D ING-IND/ 12}

sSeminari/Esercitazioni per il corso di Fondamenti di Ingegneria Clinica delia Facolia
20132014 dingegneria dell Universitd deghl Studi Roma Tre (Ingegneria Meccanica. prof. S A,
Sciuto)

SeminoricEsercitazioni per i vorso di Fondamenti i Misure Meceaniche ¢ Termiche
S0I3- 2004 presso il Diips

T

didattico: Ingegneria Meccanica, prof. S.A. Sciuto, S8 ING-IND/12)

2013 - 2014

Lezioni per i corso di Didattica delle Misure Meccaniche, classi A020 — ADGY — C320

11723

ento d'ingesneria dell’Universita deeli Studi Roma Tre (Collegie
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dei Percorsi Abilitanti Speciali, presso i Centro di servizio di Ateneo per Ia Formaziene e
fo sviluppo professionale degli Insegnanti della Scuola secondaria (CAFIS), Membro
delia commissione valutarrice degli Esami di State finah.

Seminari/Esercitazioni per it corso di Fondamenti di Ingegneria Clinica def Dipartimento
2014 - 2815 d’Ingegneria dell’Universitd degli Studi Roma Tre (Collegio didattico: Ingegneria
Elettronica, prof. 5.A. Sciuto, 535D: ING-IND/12}

Lezioni per il Laboratorio Integrato di Applicazioni Elettric Misure presso i
20i4 -2015 Dipartimento di Ingegneria delPUniversita degli Studi Roma (Sez. Ingegneria

Meceanica ¢ lodustrinte, prof. S.A. Sciuto, prof. L. Selero)

Seminari/Esercitazioni per il corso di Fondamenti di Misure 9 niche e Termiche del
2014 - 2015 Dipartimento d’Ingegneria dell’Universita degli Studi wa—Trle {Collegio didattico:
Ingegneria Meccanica, prof. S.A. Sciuto, SSD: ING-é\ 12}

%e. classi AD20 del Tirocinio

siacdivAleneo per fa Formazione ¢ lo
secondaria (CAFIS).

Lezioni per i corso di Didattica delle Misure M
014 -2015 Formativo Attivo (TFA), presso il Centro di se
sviluppo professionale deghi Insegnanti della Scu

o

SeminarifEsercirazioni per il corso di For fi Ingegneria Clinica dei Dipatimento
20132016 d'Ingegneria dell’Universita degli Studi-RomaJre (Collegio Didattice: Elettronica, prof.
SCAL Sciuto, SSB ING-INDAI D)

Lezioni per il Laboratorio lnt% ‘ Applicaziont Eletriche ¢ Misure presso i
015 - 2016 Dipartimento di Ingegneria Iniversitd degli Studi Roma Tre (Sez. lngegneria

Meccanica ¢ Industriale. prof [ S¢iuto, prot. L. Solero}

of.

&0 di Fondamenti di Misure Meccaniche e Termiche del
deli’Universitd degli Studi Roma Tre (Coilegio Didattico:
. 8501 ING-INDYIZ)

Seminari/ Esercitazio

2015 -2010 Dipartimento d’?nget

o

Meccanica, prof. 8. . | u
> porer il corso di Clinical Engineering del Dipartimento d’Ingegneria

Seminari/Esereitizio
20162017 deH’Unive Btudi Roma Tre (Cellegio Didattico: Eletrronica, prof. S.A. Bciulo,

|50 (NG

20162017

ari/Fsercitazioni per il corse di Fondamenti di Misure Meccaniche ¢ Termiche del

2016 - 2017 partimento d'lagegneria dell’Universita degli Studi Roma Tre {Collegio Didattico:

Seminari‘Esercitazioni per il corso di Clinicat Engineering del Dipartimento d"lngegneria /
deli'Universita degii Studi Roma Tre (Collegio Didattico: Elettronica. prof. 8.A. Sciuto,
S50 ING-IND/I2)

2017 -2018

Lezioni per il Laboratorio Integrato di Applicazioni Elettriche e Misure presso i
2017 -2018 Dipartimento di Ingegneria dell’Universita degli Studi Roma Tre (Sez. lngegnerin
Meceanica ¢ Industriate. prof. S.A. Sciuto, prot. L. Solero)

Seminari/Esercitazioni per il corso di Fondansenti di Misure Meccaniche ¢ Termiche del
2017-2018  Dipartimento d’lngegreria de!l’Universita degh Studi Roma Tre {Colegio Didaltico:

Meceanica. prof. 5.A Seluto, SSDUING-INDAZY 7
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¢j  Partecipuzivni a conferenze come refatore
Ha partecipato come autore/relatore alte seguenti conterenze nazionali ed internazionali:

IV European Congress ol the International Federation for Medical and Biological

Naovembre 2 . - .
Novembre 2008 Engineering eMBEC2008, Antwerp (Belgium)

Luglio 2010 VIU congresso Nazionale di Misure Meccaniche ¢ Termiche MMT2016, Roma
. Vi [nternational Symposium on Medical Measurements and Appii%. MeMeA20141,
Maggio 2011 -

Bari

i [ASTED international Conference on Biomedical Enginegring \-1ed20]'.’. innsbruck
Febbraio 2012 . =
{Austria) o

Febbraio 2013 Conferenza annoale Associazione Raliana Sensori e%‘ami AISEM2013. Brescia

Settembre 2013 X1H Convegno Nazionale di Misure Meccanicl iche MMT2013. Trento

Settermbre 2014

IX Congresso del Gruppo Nazicnale di % Meccaniche e Termiche MMT2014,
Ancona

20th IMEKO TC-4 Iatemationa *)@um Measurement of Electrical Quantities
Settembre 2014 "Research on Electrical and Electron asurement for the Economic Uptum” and {3th
TC-4 Workshop on ADC und D delling und Testing, Benevento

2015 IEEE Internation:
{(MEMEA 2013, Tori

Masaio 2015 2015 IEEE lnterna{'@ nstrumentation and Measurement Technology Conference
HREssT < (BMTC 2015). Pis

A 37% Annuat 1 atigrial Conference of the IEEE Engineering in Medicine and Biology
Agosto 2015 S . . - -
= Sociery ( Milano, {taly, 2015

. - N sium on Medical Measurements and Applications
Maggio 2013 © ¢ d App >

nazionale dell’Associazione del Gruppo ¢i Miswe Meccaniche <

S 2015 N . P
ettembre 201 Fermiche G¥IMT20135, Lecco

Marzo 2016 ?x“‘; ledditerranean Conference on Medical and Biological Engineering and Compuring

S 2BMUMEDICON 20163, Cyprus

Magwin 2016 20615 IEEE Iniernational Symposium on Medical Measurements and  Applications
el = MEMEA 2016) Benevente

Settembre 2016 XV Convegno nazionale deli*associazione del Gruppo di Misure Meccaniche e Termiche
e GMMT2016. Benevento

Maggio 2017 2017 (FEE imternational Instrumentation and Measurement Technology Conlerence
st {(I"MTC 201 7). Torino

I Forum Nazionale delle Misure - XXV Congresso del Gruppo Nazionale di Misure
. Setembre 2017 Meccaniche e Termiche GMMT2017, XXXIV Congresso Nuzionale di Misure Elettriche AV /-
ed Eletironiche, Modena
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22th IMEKO TC-4 luternational Symposium and 20th TC-4 Internationai Weoerkshop on
Settembre 2017 ADC Modelling and Testing supporting world development through electrical &
electronic measurements, lasi, Romania

dy  Auivita in progetti di ricerca nuzionali ed internazionali

Collabora al progetio di ricerca di Facoltd presso la Facoltd di ingegneria dell’Universita
2005 - 2006 di Roma l.a Sapienza, dal titolo “Progetlo e realizzazione di un fzigt {0 prototipo per la
veritica delle prestazioni della Tecnica Doppler Tessutale” \

Svolge atgvitd di collaborazione esterna presso il Dipa ? o“di Meccanica ed

2005 - 2006 Aeronautica della Facolta di Ingegneria dell’Universita 4 Studi di Roma “Lq
Sapienza” nelP’ambito del progetto MIUR 40% - cofinan 0 2004 con incarico di
“Analisi delle prestazioni di sensori di pressione per \@n:\-i polmonar?”.

Svolge attivita di collaborazione, in gualita di asseg divicerca. presso il Dipartimento
20072008 di Ingegneria Meccanica e Industriale della Fac gegneria dell’Universitd degli
=\ ) )

Studi di Roma Tre nell’ambito del progetto divicerca PRIN 2006 su “Sistemi per fa
misura remota di grandezze meccaniche pey il @ ro della salute dell woma™.

Svolge attivita di collaborazione prc.‘sw@animenm di Ingegneria Meccanica ¢
Industriale della Facolta di [ngegne ‘Universita degli Studi di Roma Tre

2014-2016 nell’ambite del progetto di ricerca 2R 012 su “Miswre meccaniche per Uapparars
muscolu-schelptrico: metodologic vagiive ¢ standardizzabili per la verifica delle

prestozioni def sistenti di misurd)

=
S
N
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» A, Scorza, Massaroni C., Orsini F. |, D*anna C., Conforto S., Silvestri 8. Sciuto S.A, 7 A review on
methods and devices for foree platforms calibration in medical applications”(2018) Journal of
Eoginecring Science and Technology Review (in press).

Nowadayvs force platforms are widely eirploved both for dingnestic purposes and for monitoring the exceution of motor tasks such
as stance, both static and perturbed, and gait. Moreover, oven if a clinical assessiment based on the kKnowledge of the forces e

paidents can exchunge with the enviromment san be useiul some guidelines are necded 10 determine the practical limitations o the

misastremeits for motion analvsis and postiral control. In perticulas. in site calibraton §s o fundamagt@l practice especiaily when
the furee platforms wre oither used as referenve or are connected with other devices in the measureheAt Chain, Several ca

thration
procedures for force platiorms have been proposed in the lerature, some of them dealing with only orgJorce companent, athers
with ulf the foree and moment components. ind seme rescarch groups huve alse developed and tested some inpovative devices or
introduced same corrective gyuations. performing either static or dynuamie calibration

+ A, Rossi. F. Orsini, F. Botia, A, Scorza, L. Schinaia, D. Bibbe, 8. A &
Body Vibration Platform Characterization for Clinieal A3
International Symposium & 20th International WorkshopJen
SUPPORTING WORLD DEVELOPMENT THROUG
MEASUREMENTS, IAS], ROMANIA, Sepitember 14-15, 2¢

In the last decades, muny stdics have been vonducted oo the biological eflie
phitorms. sven i benciis or side cifects resuiting ivom exposure 1o whoje-b »x ations in sport and cehabiliation applications
-'3 A
gg 0l the patient it would be suitable to verity the
sctust vibrations, Nevertheless o siandond and widespread sceepted me for measuring and veritving the actual vibrations
ed o characterization of a novel WBV platform by
Jdeveloping a mcthod reported 1w section 1L The tesis carried opd jo ny conditions show that the footboard dovsn’t provide
i
St

Movel Method for Whole
ions”, 22nd IMEKO TC4
C Modelling and Testing
ECTRICAL&KELECTRONIC

guite umform vibrations aleng the vertical direction over the p rihermore. transversal accelerations have been detected
wnd Inosome cases they reached the 23% of the vertical ong tv, very few studies have investigated whether o WBY
phatlorm preduces comporable sceclerations o oug least tw i3 of the footboard. This paper proposes o methed for the
churacterization of WBY platforms and the comparison of thel

o L. Schinaia, A. Secorza, F. Orsini, 8,
Sparse Matrices: Aigorithm {mplemeidation and First Results”. 22nd IMEKO TC4 International
Symposien & 20th Internaticnal hop on ADC Modelling and Testing SUPPORTING WORLD
DEVELOPMENT THROUGH CTRICALSELECTRONIC MEASUREMENTS, IASL
ROMANILA, September 14-18, % press),

The curreni study is focused on an imaggsg on afgeritm fur Uniformity Quality assessment in Diggnestic Ultrasounds. In
particular o naathematica! definition of thowamdermity in ulivascund imapes is invroduced with a split and merge algerithm

perlormed on sparse matrices (o ng z algorithm is based on the Gray-Level Co-uccurrence Matrices and the relunve
descriprors, e, the Haralick foeatures Xntpoov-tnergy. Maximal Correlation Ceelficient and [nformation Measures of Corrclation,
Resuhs on 2 different data sets of test idges with different pon-uniformities huave been carried on, Several sutcomes show i pood
sunsitivity and agreement with i muu Mdgroent by 7 hurman observers. 1.e. differences are below 40% i most of the cases. On

V7

International Workshop on ADC Modelling and Testing SUPPORTING WORLD
THROUGH ELECTRICAL&ELECTRONIC MEASUREMENTS, IASL

athiletes with mdications abeut the strategy vsed to oxecute the gesture, In this peper a set of commercial lnertial Meusuremaent
Units (1MUY was used w0 aysess body segment seecelerations while pedalling sundeor i ditterent conditions, obtained combininyg
tracks with Jifferent slopes und different posiions on the saddie. Results show an evident variztion on data recarded by the [MUs
placed in the upper body segments, as a function ol both slope und saddie posidon, thae can be interpreted as a difterent inertial
contribution of the trunk 10 the gesture, This information can be used w both evaiuate different strategies and moniter the evolution
ot g functional recovery while using cveling i rehabilitation contexts.

= L. Schinaia, A. Seorza, F. Oresini, 8. A, Sciute. “Feature Classification in Ultrasound Textures for
Tmage Qualily Assessment:a Preliminary Study on the Characterization and Selection of Haralick
- Parameters by Means of Correlation Matrices”. 22nd IMEKO TC4 International Symposium & 2iith

~ International Worlkshop on ADC Moedeliing and Testing SUPPORTING WORLD BEVELOPMENT
THROUGH ELECTRICALEELECTRONIC MEASUREMENTS, 1AS], ROMANIA, September 14-
12, 2017 (in press).

i
[
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Ulvis paper describes a preliminary study on the feature selection {rom the gray level co-occurrence manrix {GLOM ) smong dhe 14
features proposed by RM. Haralick (1979 with the aint 1o apply them o vltrasound tmage <lassificasion and Qualdity Assessment.
ta particedar 4 main-classes of snages with different pattems (Lines. Chess, siternates Row and Clrelus) have been implemented
and difierent levels of speckle noise have been added to shmulare ultrasound lmages with different jextures, Wish the aint to
characterize the relationshep between Haralick features and the pattern type. size. conrast and noise, some Correlation Matriges
have been implemented, Preliminary resuits ave explained and discussed.

s A. Scorea, D Pictrobon, F. Orsini, 8. A, Sciuto. *A preliminary study on a novel phantom bused
method for perfoermance evaluation of clinical Colour Doppler systems”. 22nd IMERKO TC4
International Symposium & 20th International Workshop on ADC Modelling and Testing
SUPPORTING WORLD DEVELOPMENT THROUGH ELECT% LEELECTRONIC
VIEASUREMENTS, IASI, ROMANIA, September 14-15, 2017 (in press), \‘

Ulrasound Colour Flow s an imaging (echnigue that combines veleeity with anstomical informationdabiained by means of
ubrasonie Dappler techniques and pulse-echo metheds respectively to generate wolour coded maps ufthe blood Row velocity
superimpoesed on grey-ievel images of the tissue anatemy. Ulrasound Colour Fiow Imaging (CF gﬂ een found (o be offevtive in
assessing blood tlow in many clinfead conditions and its use i widespread in many diognostic applig

3
i ns. Although this rechaique
ts for its assessment. a shared
ture there is no agreement on e
v anbretntroduction 10 the main principles
hientom based method s proposed and
v, Finallv firse results are shown and

chelce of parmmeters 10 be tested, measurements methods and the timing of the test, s
and main methieds in the scientific literature for quality assessment of CFI sysiems, a
applied for o guantialive analvsis of the performances of & commercial ulrasog
conmented.

worldwide standard on CFL equipient Lesting is not published yet and in the scienﬁ?ﬁ;.‘ Etes

a A, Rossi, F. Orsint, A. Scorza, F. Botta, F. Leccese, E. SH
“A preliminary performance validaiion of a MEMS
i

rokhtii, I. Bernabuceci, 5. A, Sciuto.
meter for blade vibration moenitoring”,
ernational Workshop on ADC Modelling and
XT3 OUGH ELECTRICAL&KELECTRONIC
QQ 2017 (in press),
diration control, especially in the acronautical pas wrbine
can lead o fatigue failure with catastrophic conzequences,
ve vibration control on rotors, Furthermore in this particular
by a wireless remote system. is necessary, Before designing
vikration monitoring sysiem of the blade in order 1o develop a

22nd TMEKO TC4 Internationat Symposium & 20th
Testing SUPPORTING WORLD DEVELOPME
MEASUREMENTS, IASI, ROMANIA, Septenib
Newidavs 4 large number of studies we heing curried out on acf
industry, tndeed. uncontrolied vibration in aeronautical engin
For this reason, many efTorts are made 10 hmplemant an emb
kind of application o compact. integrated and robust systen
the vibration active comtrol it is mundarory to chay
feedback system for active danping. To this regay

N

a performance of MEMSWMAA by means ol a direct and simultancous
ange of investigation (10 Mz up to 1080 Hz) includes the fivst three resonant
ture work to experimentally validate the vibration controt algorithm.

andd its size and weight atlow 1o obin a tower ins
N

(o]
compartyon with a reference sensor. The 1
trequencics of a cantilever beam that wil

s F.Orsint, 5.5cena, C.°A ‘W Storza. L.Schinaia, S.A. Scinto. “Uncertainty Evaluation of a Method
for the Functional Reach
International Symposium 20th International Workshop on ADC Modelling and Tesling
SUPPOGRTING Lﬁ DEVELOPMENT THROUGH ELECTRICAL&ELECTRONIC
MEASUREMENTS\NASL, ROMANIA, September 14-15. 2017 (in press),

The Functional Reach Test a simple, portable. clinically accepled tool that is used to measure semi-static balance. In o

recent shidy, video record td software ciaborations have been performed by a compulerized system Lo determine the FRT

uhicetively (vompuieriy JeFRTyhere an in-depth study on the measuring error of the above system is praposed. Makn

edare ta) geometrical errors duc to the alignment of the camera calibration plang with the reul motion

Auddepth helween the above planes. (©) the image aberration due to the kens that compress the pixels and { d)

RusiHon estimation using o template maiching algerithn. The uncertainty evaluation is performed by means

Monte Carln Simuldtionk and resuils svagesl that both the depth error and the barrel distortion are the more relevant source of

srror, aithough the sherration can be correeted by one of the many algovithrms available in literature. Results can e usetul to detine
& mICESUremZnE projeedl w improve the partbrmances of the system for a better clinical effectiveness,

ancertainty sources id
plane. () the differe
e software errord

o F. Orsini. A. Rossi, A, Scorza, F. Botta, 5. A, Sciute. “A comparisen between a commercial WBY
platform and an experimental prototype”. 22nd IMEKG TC4 international Symposium & 20th
international Workshop on ADC Modelling and Testing SUPPORTING WORLD DEVELOPMENT
THROUGH ELECTRICAL&FLECTRONIC MEASUREMENTS, 1ASE, ROMANIA, September 14~
FR, 2017 (in press), 3y

are mrany cemmercial WY platforms for clinieal apphications but in Dteratare very few of them have been tested (o veriy

fhotr wetual amphtnde, Fequency Epecira and wWave o Shiapd Bt vibRaion dlaiog

: y : . ; A i leme WYL Jeaions, .
paramerers can influence significantly the muscles performance. In this study the performances of a projolyse W BV designad by
the unthors are compared with a commercial platform WBV2 typically used in elinical and rehabilitation investigations. Tesis

“

serformed with tour acccierometers in 3 different directions show the presence of (ransversal gecelerations that in some cases

{625

sonte clinfeal studies showed tharthese vl
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gxepeded the verieal one in WEV2 whije they were always lower than the 23% in WRBVL Also the waveionn shape of the
vivration provided by WBVIL | evalvaied by mcans of the SINAD parameter, siiow a better value compared W tie commercial
device: indeed secondary harmenics reaches the 30% of the fndamental in WBV2 but they arc always belew the 25% in the
profolyne.

= Seorza A., Pietrobon D., Orsini F., Sciuto 5. A, “Studio preliminare su un nuevo metodo per ia
valutazione delle prestazioni dei sistemi color doppier per Ia diagnostica clinica” Attl del 1 Forum
Nazionale delle Mlisure, pp. 339-5367, Modena 14-16 Settembre 2017, ISBN 978-83-903149-9-3
Sehbene il Color Flow Imaging ad ultrasueni (CF1) st una teenologia molto utilizzata in ambito elinico, ad oggl se da
un lato non @ ancora possibile ideatificare uno standard condiviso a livelle imemazionaie i merito alla verifica

compieta e deuagliata deble presiazioni delle macchine che ne fanno use, dall’altro apps 1ungue esiremamenis
difficile individuare anche nelia letieratura scientifica del setfore una linea comune su Ka\\ﬁx” dei parametrt da
verificare cosl vome del metodi di misura ¢ della tempistica delle prove. Dopo una breve oduzione a sistemi

dingnosticl CPl e alla loro verifica, si propone un metodo basato sull*utilizzo di un fargecioCper uiasuoni a tubi &
flusso ¢ sultanalist delle corrispondenti immagint CFT prodotte  dall appareu i esame. | risuliati
deil’ <zpphmz:one del metodo ad un sistema ecogratico commerciale vengor e riportati e commentas,
dimostrando valori coerenti con quanto riscontrabile nelia letteratura tecnico-sgjerfiifica,

e Orsini F., Scorza A., Sciuto 5. A, "Sviluppo di una procedura di r%@r la caratterizzazione in sita
di piattaforme vibranti per applicazioni cliniche” Atti del I EorumpNazionale deile Misure, pp. 437-

orme vibranti e degli effentd bivlogicl indoi

suil’uomo i virdi deiie vibraziont da osse prodotie. Nunost‘.mn N unporsalﬁt ngi patics. nella letieratura scientifica del settore
&@u

sioriscorra perd una hmitaty atienzione aila caratierizzazivne metrologiy detti dispositivi e delle sollecitariont di essi
prodotie. con conseguenze seoative in merito st validazione dei risultatiSCNwict Ya tale contesto § presente favoro propon in via
prefiminure un prowcotle di prova per ka caratterizzazione  sito dell rme vibrant: per applicazioni cliniche, riportando
ai esennio applicative su en dispositive &t dpo commerciale e comm ne i risultati.

= Sassaroli, E.. Scorza, A.. Crake, C., Sciuto, K, M.-A. “Breast ultrasound technology and
performance evaluation of ultrasound eaui -mode” (2017) IEEE Transactions on Ultrasouics,
Ferroefeciries, and Frequeney Control, 6441}, arfno. 7731138, pp. 192-205.
byt d image-guided interventional procedures. In order to ensure thay
wevable and thus provides retlable clinical resulis, a number of guaiity
is incrensingly required by accrediting agencies and proicssion

the imaging sgaipment performs (o the highest e
comirel (QC) mathods have been developed. Suc
organizativns: however, ihese reguirements typicajl
this paper. o detaifed overview of QC methods
described, The appliemion of QC is then dmu':
as well as for research applications, \\h..u

==

ppral and breast US imaging using computer-based objective methods is
1 the context of 1 common chinical application {US-guided needle biopsy)
not be mundaied, and thus is rarely discussed. The implementation of these
wiethods will help in finding carly stage ¢ ults and in optimizing image quality, which could lead to better detection and

classification of suspicious fndings i

R)}i.ndl'[.llihl The developmept Wlpostural control acress the primary school time horizon s a compiex process. which entails
biomechanicos modificationsS puration of cugﬁilive ability and sensorimotor organization, and the emergence ol ansiciputory
Ewchmfﬁour. Fosural stabilpned

in this age span, with
xmums lht. \pamncu 3

v of ‘H:U‘li}m)ik“'itdl approsches. The analysis of the Time-to-Boundary function { 1By which
posimity of the Centre of Pressure (CoPy to the stabiiity boundaries in the regulation of posiure in
e fechinigues used w better characterize postural stability in adults, but, as of now. it has not yel been
i studies, Tha uim ol'this sludy was thus W apply this icchnique to evaluate the development of postural
spoiation of primary school children. Methods: In this cross-sectional study, upright stance trials md reyes
n and eves closed were administerad 1o 107 healihy children. divided into three age groups (31 {or Seven Years” Groatp, Y7;: 38
for Ninge Years® Group, Y9; 23 for Fleven Years® Group. Y11h CoP daa were recorded to calculate the Time-to-Boundary
funetion {11B3). from wiich four spatio-termporad parameters were extracted: the mean value and the standard deviation of 1B
minime {Mmin, Stamin), and the mean value and the standard deviation of the temporal distance belween two successive minima
evidist, Stdddist). Results: With eves closed, Mimin aad Stulmin significantly decreased and Mdist and Stddist increased for the Y7
"l‘uup‘ al Y9 Mmin sigaificantly decreused and Nuhhsz vreased. while no effeet of vision resulied for Y11, Regording age groups.
Ahmin was significantdy higher for ¥9 than Y7, and Stdmin for Y9 was higher than both Y7 and Y1 Mdist and Stddist resubied
Rdgher for Y11 than for Y9 Conclusion: i-‘mm 12 combined rosults from the spatiostemporal I8 parameters, it is suggested .
al 9 vears, children look more \.sﬁuum in terms of exploring their limis of stability than at 7, and ot F] the observed Tl behaviour
hints at the possibility that, at 2 i
Cierms of integration of the spati-leniporal inionnalon.

> almusl completed the mataration of postueal control in uprighy stance, also n
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» Pompeo, N., Torokhtii, K., Leceese, F., Scorza, A., Sciuto, 5., Silva, E.”Fitting strategy of resonance
curves from microwave resonators with nop-idealities™(2017) ZMTC 2017 - 2017 {EEE Tnternational
Instrumentation and Measurement Technology Conference, Proceedings, art. no. 7969943,

Microwave resonators are of widespread use in technelogical applications as well us in many research fields. e all cases, a8
microwave {lters or as material characterisation devices or as sensors. their use requires the accurate measarement of their quailsy
factor  and resanance frequency vir wiich are the main parameters shaping their response. The most accuraie measurements are
obtained through a full determination of «ll the complex scattering coefficients 3ij of a two-port coupied resonator. through a
Yoctor Netwark Analvzer, and subseguent fitting in the complex piane. These approzches aliow also 1o compensate ior resonator
nen-idealities which alter the resonstor response and thus impact on Q and v(i accuracies. (n the other hand, cost effective and fast
measurement seluns rely on power sensors which allow scalar measurements only. In these cases. the resonator idead response
wkes the shape of a lorentzian curve. 1t is therefore of interest to optimise the fitting strategy of scol casurgments in order 1o
ubtain the better it goodness and robustiiess against perturbations. In this work we study the most RS reas of perfurbation
and their models, in order to assess which fitting strategy vieids the best results when the perturbation Calse 1S not knovn a-priori.
We perform both numerical simulations and tests on actual experimental daia. We find thut the fit ngcl describing a oross-
coupling between two resonator perts is the most robust approach, @

¢ D'Anna, C., Scorza, A. Schmid, M., Orsini, F., Andrea Sciuto,g@@nmrm. 8., Scena. 8.7A
Y] etn

preliminary study on the validation of anantomatic measuref® hod for functional reach
assesstment by  stereophotogrammetry™(2017) 1ZMTC 2 2017 IEEE  International
Instrumentation and Measurement Technology Conference, Pr s, art. no. 7969819
inn this work a prefiminary study is proposed to assess the validity of sn automatic agd lowgest measurement method for Fanctional
ReachTest (FRTY implementation. To this abn FRT was performed on 10 trials of hy mien and results from the sysiem under
validation ave compared with the corresponding data from a calibruted sterec @ primmetric system: the percentage variation
between them is lower than 3% iz all subjects - 3 cutlier trials excluded - nd | gnificantly lpwer than the percentage variation
abiainud in daily clinical practice. Since nune of the subjects is afTected b %Jgics, alt ot them have normal visual aculty and

fave been trined o the experimenial procedure, uncertainty of the outcofnesnay’be mainly aitributed to the calibraiion orocederc
and to the measurement system. Anyway resuits seem {o confirm that i"ﬁ' sed system can be used to support the physician in
acquiring the clinical information wbout the motor control deteri mziﬁ'

the encouraging results, further swdies are necded to achieve or curate and quantitalive evaluation of the sources of

anceramty. oo by extending the population sample and incpe : wummber of trials swith the suppoit of a Monte Carle
simujation.

» Lecrese, F,, Cagnetti, M., Sciuta, 5., 8
and test of a sensor network [
International I[nstrumentation and
7969946

A sensor aehwork for werospace appiicalions is pres
aergspuce environments such as low power
padintreguency transmittersreceiver o seid
readized and tesied. Some sample measure

> Torvokhtii, K., Silva, E.”Analysis, design, realization
space applications™(2017) [ZMTC 2017 - 2017 1LEE
surement Technalogy Conference, Proceedings, art. no.

» Orsinl, F., Rossi, A., Scor: TSdiuto, 5. A. "Development and preliminary charaeterization of a novel
system for the force platfafms dynamic calibration™(2017) 12MTC 2017 - 2017 1EEE International
Tnstrumentation and(veasurement Technology Conference, Proceedings, art. no. 7969843,

Inn this work a tansportable calibralion System for dynamic performance testing of medical foree platforms {FPY is proposed.
Although in literature many dve been proposed or the calibration of force platforms. most of them are static and among
thase proposed Lo stmulute Kd - phenomenen it is difficult to satisfy ergonomic needs {i.e. wansportabilify) with perlormance
characteristics as the capabiliip\to contrel the frequency and the amplitude of the catibration force with continuity in the useful
range of the human gai and posturography, Tn particular the systern proposed i3 equipped with a calibrated load cell (£.C)
o provide foree meast [eedback md con apply a calibration force in every point of the FP under testing, with ampiitude
range 0-1306N, fre range 1-17 Hrz and a preload range 300-1000N with an inclination to the FP of 0-13 With the aim 1o do
u first validation fern some test and a tirst application o a novel Foree Platform are described. Tests at ditterent preloads
{30104 daNy. fregueneids (1-12Hz and amplitudes {7.5-23 daN) are carried out to study the dynamic behavior of the device: seme
difference on fhe penak to peak measurements are shown, nevertheiess the ratio of the mean force ratio platlorm/ealibrator is very
close 1o 1 in guite all cases. although a Hile disiortion (<426} is revealed at 2 Ha Morgover the evaluation of the tetal harmonic
distortion (THI) is carried oul and resuits show some difference in the readings belween the FP and the system LC. n fasture
works It seems inleresting 1o investigate how the frequency influences the dynamic behavior of FP* and propose a cadibration
procedure where the calibraiion paramerers are frequeney dependent and fhe control sofiware 1 optimized 10 improve the systen
performance and the foree sigral characteristics.

» Scorza. A.. Orsini, F., Andrea Sciuto, 5.'Use of phantoms and test objects [or local dynamic range
evaluation in medical ultrasounds: A preliminary study” (2017) 12MTC 2017 - 2017 IEEE

--—International ~Instrumentation- and -Measurement - Technology. Confercnce,  Proceedings, art. no. 3

7969844
the vitrasound image the relationship between echo vmplitades and gray levels is expressed by means of the Grayscale z’\'lu-ppmg_
etion 10GMFY. that is the 2revseaic transfer function associated with the echo displayed. The GMFE allows the determtnation ol

18723



rrpciad e deld Vv pre ¢ wdidadtica il e ooz

SO

image qualily parameters and quantities, among which the Local Dynamic Range (8.DR) is refevant, since it is defined as the
2rtogl0 of the ratio of the minimum ccho amplituds that yiclds the maximam grey level i the digitized image to it o the echo
that vields tise jowest grev level at the same location in the image und the same settings. This study reports the nnpl{:mc;smmn ofa
method for the avtematic determination of the LDR on medical ultrasound scanners and its application by means of u commercial
pray vocale ulirasound phantony. nevertheless it can be used also with goneral purpose phantoms: ihe LDR i obtained from e
estimagion ol the GMPE. based on processing of a gequence of uncompressed bidimensional ulirasound images provided by the
seammer, In the munuscripl, some theoretical considerations have been done o determine the GME und s fitting smodel, as well as
e LR values. aiter thar an experimental sctup is deseribed and serme results are shown for an uitrasomsd sysiem einipped with

twe different probes,

« B. D'Elia, I. Bernabucci, D. Bibbo, 5. Cpaforto. T, D*Alessio, S, A, Sciute, A, Seorza, M. Schinid.
“Measuring regularity of fine upper Hmb movements with a haptic platfornd {i ofor learning and
rehabilitation” (2016} Lekar a2 Techuika, 46 (1), pp. 5-12.

Ruboi ass‘isicd s ':me i'or arm 'rainir:s ure bcirw ir.c'c ‘im,iv uacd Y] iar\'ci 'nnd'cmc. -to-severe up e Lms inpadrments
PhisMuanuseript deseribes and

'"‘s[s’h : M @ effieney AT mmmg in the rehabilitation

rs.rfﬂrmui by 11 i‘Ca“ll\ <.uuib WLTe Emd .
presence or absence of visual and hz:pm. i mi), difterent shapes {oresses and

mm SE‘L\.JIL speed mumm,h i m; 1hk t m:mm tiiIi’Ln.anS inre gul.trlts belwy Terent shapes (MSIratio signiticantly
; when drawing crosses, p0 LU E-d), and i mpm feedbuck signiticaney Wiy this smoothness measure {MSTralio
zni reunthy higher whan napuc |LLL back is present p < 5.0 I=4), The propogedsys@m muy be used as a means to monilor the
PIOZress of movemens regukeity i rebot- mediated ihcmpv and the re ‘uits od experimentalty highlight the influence of
Baptic feedback on the smoothness of Bualized apper extromity ne n‘()‘«em

* F. Orsini, A. Scorza, A. Rossi, F, Botta, 8. A, Sciuto, R m:.lm (2016}, *A preliminary uncertainty
analysis of acceleration and displacement measurcme a nuvel WBY platform for biclogic response
studies™ In: 2016 IEEE International S)mpu (¥ Medieal Measurements und  Applications
{MLEM i' A 2016) Proceedings, Benevento, ltaly, 2{1 6. P37-142

Over the last decade. many studies have been conducied on * cts of mechanical vibration on the physical hormonat snd

aesromuscuiar responses of muscies: in some works the @ wmene response showed a dependence on the sceeleration

provided by Whole Body Vibralion (WBWY platogms -:spm. to subjeuts responsiveness. Theretore the accuracy of
acceleralion measurements rolted 1o the eseitation s s important and should be assessed. Lo this aim a preliminury study on
the identificnion and evaluaiion of the measureme fertdinty sourees in the measurement chain of & novel WRY platfbem
developed by the Authors s here pmpuscd. Afler Hedngin measurement eivor sourcss have been identiticd, o Mente Carle

; s Uncertainty i accelerations and displaceinents provided by the WBV
pluitorm. ‘nm\. nin vauses of um.a,mmn me identitied i the acceleromncter sensitivity, s mounting and the dat
acguisition ;lzo(.c~sirlg. Results of the w6 relative wneertainty of aboul =4% for acceleration and dispiacement

ERAHmenis or frequencies between 20

° Andrea R, F. Orsipi, A
Body V;bratmn platform prumtvpe for medic Ak nnd rehabilitation

application”, in: 2016 IEEE\Internarional Sympusium on Medical Measurements and Applications

{MEMEA 2016} Procee
Wihnle-body vibrtion (WBV i
;i ere e MAnY Comi “"e,;al Api cs;mnnl WB‘V picumrms o prm-zd: centroiled vibratons, very few have actusily been tested in
[ Capectra {Hz) and shupe of the vibratory motion wave, {n this regard a prototype of a povel
s mnphitude can be set 1o three values fn the trequency rangs 20 - 68 [z is here proposed. The
deviee has been pr e.h. Gt characterized by processing the seasurentent signal from o piezoeiectrie menocaxiyl aveclerometer
VI3V plne. In particuiar the aceelerometer sigital has been processed 1o evaluate lrequency spuuum.
cement, Moreovar o ovaluale the performance of the prototype. same lests were carricd out on
suuivalent professiongl VBV platlorm, so that daiz contmg fium the two platorms have been compared wd commer ;cu st
resalis have shown that the vibrtions pm\}m, f by the hwo WBY plates are very simifarn nevertheless it has been found that the
srototvpe works with a maximuem error of ubout 3 9% in freguency, that is less than in the other devices, furtiennere Lhe greater
Jistortion of the signal is zhways 2l the bvice of the vperating requencey seeond harmonic). Furher investigations are seeded tw
complete the chasacterization of the prototype and assess the vibraton anplitude is not load dependent.

W

s A.Scorza, S, Conforto, M. Schinid, . Bilbo, and 5. A. Sciute (2016). A Preliminary Comparison of Two
Differeni Methods for Objective Uniformity Evaloation in Diagnostic Ultrasound lLmaging, o NIV
Mediterranean Conference on Medieal and Biological Engineering and Computing 2016 (MEDICON
2016), IFMBE Proceedings 37, Paphos, Cyprus, 2016, pp. 470-473

Althoneh. sliresound image unifonuily s o very impogant parameter for suality, It
ssseased by o gualitative and subjective fudgement of technicians, Tn this work twe novel ¢ nelhod 10 obtain an ohy*mn
meastrement of the H-mode image oaifornsity over the whele field of view {or seme of its part) are brietly described and

cormpared: with the ale to quantfv pon-unitormities the first method is based on the image gray level histogram weigbted by o
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sigmoid function (Sigma Weighted Histogram Methed or SWHM while the second one applies a segmentation of the Region of
ferest. depending on some texture features from co-occumence matrices processing (Texture Distribution Analysis Method or
D AM), Resubts from the two methods we preliminary compared and discussed on a set of @ test images provided by means of twe
commercigl ultrasound phantoms appiied oo different ullrasound scanners: the sensitivity to non-uniformities in SWHM is fower
than in ITAM, on the other hand TDAM scores are more unstable and affected by higher uncertainties due to ce-occurrence
wialrives caleuiations. Both methods require improvements and an in depth validation testing, nevertheless results are encournging.

s I} Bibbo, ¥. Schmid, A. Seorza. 8. A. Sciuto and 8. Conforto (2016). “A Novel Approach to Improve the
Technieal Maintenance of Biomedical Equipment”. In: X1V Mediterranean Conference on Medical and
Biological Engineering and Computing 2016 (MERICON 2016), IFMBE Proceedings 57, Paphos,
Cyprus, 2016, pp. 1028-1033

The wide diffusion of Biomedical Equipment tBmE) is associated wilh the general probiem e}!‘lbcirQr wtehapce. Tn most cases of

Bm¥E lailures, it could be very useful to recover aetivity data recorded before the mallunction. ?\.-Ierco%hcsc deviees are ofien

provided with one or mare ssotions of the funetion menu associated to the technical settings o this case it is important 1o

guaraniee a4 secure access to this menu only for anthorized people, such as the Bk technicia

work, a new and automaled syseem to be integrated on into commercial medical devices to m

the regular functioning has been developed. Also clinical data, that can be useful to medien

compused by an acquisition data device instatled on the medical instrument and byCa ¥
throsgh @ microcontrolier architecture. The wireless device is used to access and ménage
ransfer duta to a PC hosting a Sofiware User Interface. The system has been tested by's

PCund a Serial Port Terminal software. Results are satisfactory in terms of reliability:

s device. Both ends are managed
Hpment maintenance memi and 0
ehding a medical device by meuns of a

» L Battista, A Scorza, F Botta and 5 A Sciuto (2016}, *A no r-optic measurement system for the
evaloation of performances of neonatal pulnonary venti s
27, 025704 (12pp

Published standards for the performance evafuation of pulmonary vent

casurcment Science and Technology,
) are mainly directed to manutacturers rather than to
T¥entribule 0 overcome the problems above. a novel
al ventilntion by means of experimental trials carried
He main quantities of mechanical ventilation in newboms
are moenitored. Le. air low rate, differential pressore and volumgdromniant ventitator are measured by means of two novel fiber-
aptic sensers [(OFSs) Jeveloped and characterized by the auzheic temperature and relative humidity of air mass are obtained
by wwoe commercial wansducers, The proposed liber-o cmsers {ilow sensor (-OFS. pressure sensor P-OFS) showed
measurement ranges of air flow and pressure (ypice wred in neonatal mechanical vemiiiation, ie. the alr fow rae Q
ranged from 3 1 min? e 18 1 min™! {inspiratory)
ranged froim —15 cmH2ZO 10 15 cmHZO, In each expe

the QFSs arc compared with data fron two retere S
are found consistent: flow rate F showed 2 maxi @ pr between 0-OFS and RF up to 13 pereent, with an output ratio Qre/Cors
1 percent confidence level, R? herween 0.9822 and 2.9931). On the other

of not more than 1.06:0.09 {least square esti
Gand the maximum error between #-OF¢

Its were encouraging and suggested the proposed measurement sysiem van be
considered suitable for performances Wa tes of neonatal ventifators and usefut for hoth end-users and manufacturers.

nd-isers ard cfien considered inadequate or not comprehensive. In
mcasurement system was proposed and tested with wavetorms gf
out with infant ventilators rypicaily uscd in neonatal intensive car
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APuwiAPors betwaen 3977200022 and N4
0.9876Y. Despite the possible improyementsJes

5 C. I Anna, M. Schmi orza, M. Goffredo, S.e A. Sciuto, and S, Couforto (2015). “Can a Visual
Biofeedback system basg on%redicrive information improve postural performance?” in: Proceedings of
fngineering in Meg d Biology Society (EMBC) 2015 Annual International Conference of the
TiEEL. Milano, Itak

[he aim of this study i. ssess i predictive informauion can be used to implement visual biofeedback (VBF: systems to

improve postural pc-rl" “The Centre of Pressure (CoP) coordinates, extracted directly from a force plate, are used R

Tiplement twvo differdQy feallime VBF, which respectively use eurrent CoP coordinates (VBFreal time) and predictive stabiiity

formation {VBFpadietive). Predictive coordingtes are caluulated in agreement with time-te collision theory. using the real-time

Lol cnnmoncnt‘x VBE, subiects know if they are or are not in the stability area by an emoticon image displayed oo the

computer monitor, The-¢xpression of emoticon was smiling if the Col coordinates swere inside the area of stability, it was sad if

the CoP enordinales exceed the stability area. Two groups of cighteen healthy young subjects performed the protocol in two
different sequences: noVBE-VBFreal _time and noVBF-VBFpredictive. Each vondition was repeated three times, and is effect
was shwdied by {our parameters extracted dircetly from CoP courdinates {sway path. sway area. mean amplitwde and_ mean
frequency). Both VBT determine a modification of postural parameters compuied 10 the baseline condition (ng¥YBF) with

Geersase of sway area and mean smplitude and incrense of mean frequency. The comparison between the two VBI'S shows

sianificant difference for ail parameters except for mean {requency. In particular, sway path. sway area and mean amplitude

values tor the V BFpredictive decreased more than the same values for the VBFreal _time. The preliminary results may prove
nseiis for the possibility of using this kind of VIF as a teo! to improve postural performance.

o GeorZa -Ae- Conforto -S... Lupi- G...and. Seiuto.S.A..(2015).5A texture. analysis_uspproach. for objecti
uniformity evaluation in diagnostic ultrasound imaging: a preliminary study” In: Proceedings of
Engineering in Medicine and Biology Society (EMBC) 2015 Annual {nternational Conference of the IEEE,
Milano, [taly, pp.6317-6320
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Uiragound hiutage uniformuly i an bnportant parameter for qualiyy assuranee in Jdiagnestic ulirasounds, but it is wually assessed

by a gualistive judgemem of techpicians so its estimagion is rousgh and subjective. In this work a novel method is developed to
give an ohbjective measurensent of the B-mede mage uwiformity aver the whele field of view or some of its part: the Texiure
Distripution Analysis Method (TDAMY is bused on a scgmentation of the Region of Inferest, depending on some texture fumusrcs
caleulated from co-occurrence matrices, Results on a ser of 10 sy images with diflerent nen-nuiformities (Uniformity fmage Test
set or VITSY show a good sensitivity aud agrecment of TDAM with the mean judgmem by 3 hnnan observers (TUV): TDAM
andd TUV entformity vihies are coherent for the whole ULTS. nevertheless a high uncerainty in uniformity values has been
abserved {up 10 Z8 percent). Prefingnary rosults loek encouraging and more effons are worth to refine the method.

s Scorza A., Conforto S., Sciuio S.A. (2015) *A comparative study on the influence of probe placement on
quality assurance measurements in B-mode Ultrasound by means of ulirasoundUphantoms”, The Open
Biomedical Enginecring Journal, 9:164-78 <

To cheek or 1w prevent failures in ultrisound medical systemy some sty should be scheduted !‘ur%;micai suitsbility and

technival functonality evalualion: amoeng them, bnage quality assurance tests performed by technigiais through ulinsound

rhignoms are widespread woday and thedr results depend on issues related o scanner setlings/; iZZs phaatem features and
sured when the ultrasound

m fwo artsy fransducers are

i and penetration dopth when

analysis seflware (hat msinimizes

ement reproducibility at 93 pereenl

in high contrast spatial resoluiion, from 0.1
i depth ol signal visuaiization. Although
iong based oo general working principies of

processed 1o evaiuate medstrament dispersion in distance aceuracy, high contrast spatial
probe is bundied by the operator. Al measusomaents dre done by means of an in-heus

assurance sl resuils are estinuled oy expanded uncertainties on parameters aboy
confidence fevel): depending on the probe model, they ranzed trom =01 to =19
w0 £3.5 pereent n distance measurements error and from 1 0 =10 mun i
nunterfenl resuits are Hmited to the tve examined probes. they contirm sgime (i
dingnostic uirasound svstems: {9) mensuremenis strongly depzad o LWingsZds well un phantems Jealures, probes and
parimelers investigated: (b refative unceniaimy due to probe manipulat S%&tial resolution can be very high, Lo from 10 to
more than 35 percent: {¢d Field of View settings must be taken into accoin®for measurement reproducibitity as well as Dynamic
Range comprassion and phantont ailenuation.

uniformity assessment in diagnostic wltrasound jngging.” ln: 2015 IEEE International Instrumentation

and Measurement Technrology Conference (I23¥ )} Proceedings, Pisa, finly, 2015, pp. 1628-1633
ditferent shapes and wxiures within the fiehd of viey 2 o instrumentation performances. Therefore Ullrasound Tmage
Umitormity evaluation con be used for tidlures detect well for quality assurance. In this paper « novel methoed s developed to
measure Bomode image wnifermity over the whoele fieldetview or its part {Region Of Interest): it is based on the image gray level
stogrm weighted by a sigmeid fanction (o detee 1idrities, Preliminary resulis are explained and discussed,

i, F. Marinozzi (20135) “A novel approach to a phantom based
on measurement i diagnostic ultrasosnd: a preliminary study”
m on Medical Measurements and Applications (MEMEA 2015)

method for maximum depih o
in: 2015 IEEL Inferaation

i depth of ultraseund signad visualtzation has been proposed by means of a tissuc
ased on a threshold on the angent appiied to the wean depth profile that is druwn by

sysiems eyuipped with linear arr
and with suiput from anothe i based an a threshold of the meun depth profile sbove the noise level, as sugpested in
gitile difference simeng some resulis is observed, due likely to the high electronic noise level
the tangent method scems 1o agree with observer fudgiment and be more sensitive to echo signal

displaved in the ultrasound
sHun the other ong, ove

hased phantom in MRI guality assurance tesi” In: 2015 IEEE Internaiional Symposivm on Medical
Measurements and Applications (MEMEA 2015) Proceedings, Torino, Italy, 2015, pp.308-313.
Mugnetic Resonance Imaging (MR scanners ure widely used botb for diagnostic purpose and in studies on material properties, As
a vonseguence they play an important role in dingnosis of diseases und in materials investigations. MRI Quality assurance wsis are
mahdatory o obiain and meisaln eptimal images duning dme, some institsionsd organizations have propused reguiiements on
MRT image guality even i there are ne worldwide standurdization procecures The parpose of ihis swdy s to desipn o nowel MRIL
phantom useful to evaluate hagic image quality reguiremnents: our phamom i designed, realized and tested in erder o detine
specific image assarance proteenls and wsts. Moreover the devstoped device is fow cost. reusable and can be [iled with differan
Rl-compatible materials. Jo cur appbcation the pluntom is iilled with water and paratfin o compare contrast resolution and
Zlgnai-o-noise rati asurements [or a same scany ests have been pertormed on u 31 scanner with 7 different seansiof
setiings, Pirst experimental resalls are enconraging and conlinn a previous theorctical investigation on the empluyed naterial
charseteristics. Therciore other tests and data are geing 1o be collected tor the Future development and pertonnance improvement of

w
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@ Massareni C., Schena E., Scorza A,, Saccomandi P., Lupi G., Sctuto 5. A., Silvestri 3. (2014)
“Development Of A Bio-Taspired Mechatronic Chest Wall Simulator For Evaluating The Performances
Of Opto-Llectronic Plethysmography”, The Open Biomnedical Engineering Journal, 8:120-30, 2014

Instrumented gait analysis based on opioelectronic systems is an expensive technique vsed o objectively measure e humaa
movement features and it is generally considered the gold standard. Opto-electrosic plethysmography (OEP} s a particuiar
mation analysis system able tor () determine chest wall kinematie via the evatuation of marker displacements placed on the
thorax and (if) compute respiratory volumes during breathing, The wim of this work is to deseribe the performances of a custont
mde, bio-inspired. mechatronic chest watl simulator (CWS) specifically designed w assess the metrological performances of the
QEP system. The design of the simutaror 3 based on the chest wall Kinematic analysis of three healthy subjects previously
determined, Two sets of experiments were carried out; {i) to investigate the CWS dynamic respons® using different target
displacements {1 - 12 mm) and (ii) to assess the W8S accuracy and precision in simualating q& B ing, covering e
phyvsiological runge of respiratory frequency and tidal volume. Results show thar the CWS allowssimuiating respiratory
frequency up to ~ 60 bpm. The difference between the actual displacement and the set one is always < 9 pou The precision ervor.
expressed as the ratio between wmeasurement uncertaintly and the actsal displacement. s fower @ 32 . The observed good
performances pennits 10 consider the CWS prototype feasible to be emploved for assessing the p l ances of OFEP system in
periodical validation soutines,

&

e Scorza A, Battista L, Silvestri 8., Sciute S8 A (2014). Design and deve % a rheometer for biclogical
fhiids of limited availability. Review of Scientific Instruments, ¥ 5, ISSN: 0034-6748, doi:
10.1063/1.4897490

From studies on the dynamic characterization of human bones, it is noticed that refergngs data on the viscous behavior of the bone
marrow are quite poor. Dependently from marrow limited availability and its o weé have not begn able to retrieve a tool of

appropriate characleristics able to measure bone marow viscosity. Thereldee @ techniques for the viscosity measurciment
'1&“'

nave been prelimivarily examined, and a device suitable for viscosity m ents of biclogical fluids has been realized. In
narticular. 4 rotational rheometer has been developed: it is a coaxial cyiin system, where the fluid ows dragged by the inner
cvlinder. The device is an absole rheometer. that is, particularly usai‘!. ays il is not known the classitication of the bone

as for as it concems s viscous behavior, {n this work 2 preliming aluation of the metroiogical characteristics of the
measurement system hag been carried out and i3 main metrological torma

ices have been evaluaied.

®  Scorza A, Battista L, Lupi G, Galo J, Sciuto §
assurance measurements in B-inode Ultrasour
Group of Mechanical and Thermal Measuy
mage quality assurance tests on medical ultrasound & are often performed by technicians using oltrasound phantoms and
resudis depend on phantom features as well as scannec’s€ltings and operator expericnee. The aim of the present study is the
wvaivation of variations on some features of the B- : ¢ when the ultrasound probe is handled by the technician during a

l4). Influence of transducer position on quality
a~case study. In proceedings of 1X Congress National
piscAgncona, faly, 11-13 September 2014

rostine qualiny test ubtrasound images of two dif ltrasourd phantom are acquired and processed {from two mnsducer
eyvalvate measurement dispersion in sputinl resphati netration depth and accureey in distanee measurements when probe is
i and discussed.

a novel fiber-optic pressure s
International Symposium and

v pulmonary ventilation. fu: Proceedings of the 20th IMEKO TC4
th IMEKOQ TC4 iaternational Workshop on ADC and DAC Modelling

i+ sensor has been proposed for neopatal pulmonary ventilation and an experimenta
ilogical performances is here reposted. The proposed measurement sysiem has been
peeliminarily tested by mondigrii the mouth pressure during simple respiratory tests in healthy paticats and during mechanical
venilation performed hy Gf4 infant ventiagor typically used in the neonatal intensive care units: results show that the output
uf the transducer is consisgsn thet measured by means of a reference sensor.

in mechanical neonatal ventilation”. In: Lecture notes in Electrical Engineering 268 - Sensors and
Microsvstems, BERLIN: Springer, 2014 - Proceedings of the 17th National Conference, Brescia, ftaly, 5-7
February 2013, ISBN: 978-3-315-06683-3, ISSN; 1876-1100
A novel l‘zbcr—uf}lic flow sensor has been developed for monitoring inspitatory efforts during neonatal mechanica: ventilaiton. The
considered sensor is based on Tiber-optic sensing techpiques, alivwing the reduction of the eftects due 1o clecrromagnetic
interfercnces and a possible improvement of the clectrical safety conditions. In the arrangement deseribed here, the fber-optic
semsor is able to measure, with an aceuracy of 3 %, flow variations in the range between 0.3 Umin and 5 #min thal are the typical
fow variations due to infents’ inspiratory sttermpts and typical How trigger tovels set during assist-control ventilation (a\CY‘i.
Morenver. 4 good agreement (F = 0.998) between experimentad data und the parabolic theorerical model can hc_dcdu_cc_d. lf\c
melrolegical characteristics confirm that the novel proposed configuration for the optical fiber air flow sensor is suiladie for
ARTOIE oW VARG (U6 (6 TR FSRTIGT AUERPLS, T
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s Battista L, Seiuto 5 A. Scorza A, (2013) “An air {low sensor for neonatal mechanical ventilation
applications based on a novel fiber-optic sensing technique™. Rev. Sci. Instrum., 84, ISSN: 0034-6748,
doi FO.1063/1L.4798298 (2013
i this wark, o simple and low-cost air Jow sensor, based on o povel fiber-optic sensing technique bas been deveioped for
menitoning air fiows rates supphicd By a neonabsl ventiiator 1w support infants i infunsive care units. The sensing principle is basad
on the measurement of ansverssl dispiacement of un emitting fiber-optic cantilever dug to action of wir tlow acting on ity the {Tbher
i disphicement s measurad by means of a photodiode Hnear array. pluced in ront of the entrance faee of the emitting oplical Tther
in order o deteet Hy Heht inensity p:oﬁE- Ag ihe measuremenl syatem is bused on u delection of the Hlumination pattern, wnd not
ot an intensity medularion technigue. i results Tess sensitive to light tensity fluctuation independent by meusurand than ntensiyy-
pased gensors. The considered technique is here sdopted in order lo develop tve differemt configurations Tor gn air Dow sensor
suituble for the rmeusurement of air fow rates tvpieally oceurring during mechanical ventilation of newd@ms: a meno-directional
amad a bi-dircctional transduvcer have been proposed. A mathematical model for the uir flow sensor $ A8 sused and a static
caiibration of twg different srrangemients hus been perlormmed. K

o ¥ P. Branca, 5.4, Sciuto, A Scorza (2012) *Comparative evaluation of ultr
distance measurement™, Rev, Sci. Instrum, 83, 105193 (2012)

Ve aim of the study is to develop and compare two different antomatic methods for aceur

measurements on B-mode images: both of them give ag u resuit the relative error ¢ betyee

brand new vitrusound medical scanvers. and norinal distanees. wnong nvlon wires ¢

methed 13 based vn u least squares estimation {L3M) while the secend one applies the m

diiterent locations in ultrasound image (SDM). Results for both of them are proposed ;

1d@eanner aecuracy in

ton in ujtrasound phantom
d distances, performed oy 14
v reference test object. Uhe first
: ol the same distanee evaluaied al
inuid.

chnical Pulsed Doppler Systems™. Measurement, Volume 43, Isy
This paper describes the analysis of an experimenial sewp Tor the perfornfang
eltrasound scanners, fhe -‘quipn‘um Busically consist on a conmercial flow
constant ¢ross sectionwd ares i which a blood mimicking Huid is Toreed o
by the manufactorer (/- 0.7 onvsh unsatisiactory for low Tow rates,
From the digitized images of the Pulsed Doppler spectra over thne, ¢
package developed by the authors, Moreover, o test the calibratior
est on Five differom ulrasound piatforms, equipped witly phased -
the bBlood minncking Nuid ranging from L1 emds w0 12.7 envis. (T
from over 200% Jown 1o about 36%. depending on nomdnal fov
calibrition curve. showed a sensible recovery of the esiiy

ufie 2812, Pages 1334-1342
ation of Pulsed Doppler featsre 1a clinieal

v at Mminar conditions. Given the accuracy declared
ated the phamom using the gravimetric method.
1 veloeities have been compuied with the software
S in eitective conditions, we carried out performance
convex array probes with a nominal mean velocity of
oled data showed i overestimation of the mean velociy.

“Experimental characterization of a novel §iber-optic

% L. Bartsta, 5.A. Scivio, A. Scorza (2
: T rest tremor in purliinsoniun patients” Pruceedings of

accelerometer for the guantitative ass
LIABTED Internzational Conference on [

A noved ilncr-ortic aceelerometsr has been o
wransducers §s based on & Nber-optic sensing &
satient eleelricnd saftty and electromagnetit e, nd ;‘.“(!W&i it mm«iuvdsm. sulution lor monnorl.;;, o[ Imnmn muvement.
-."! + 1 their Himited mass. The sensing princi dased on the measuremont of the transversal displacement of un emitting opticsl
Hber canthiover due 1o the aceelenztion. © by means ol'a photodiode arcay: the detection of the tight intensity profile makes
he developed measurement svsiem ess souyitive o the light intensity variations independent from acceleration than intensity -hused
fiber geceleromater has been perforived and & linear relationship b-cnv en the fateral

HE ‘mmc‘.,‘ 3 Hzand 7 iz
senaitvity in this frequency
that the proposed measurement

i gical Frequency runge in which remor at rest occurs in parkinsomian parjcmsl iiIl\i Qi mt_:ﬂ

ety s particulorly suitable for the guantiative assessment of pamnso Wi fremor sbrest.

110, A. Scorza (2812} “Preliminary evaluation of a simple optical fiber measurement
ng respiratory pressure in mechanically ventiluted infanis”, Proceedings of 1ASTED
internationa erence on Biomedieat Engineering BioMed 2012, Iansbruck (Austria) 2012
A novel ther-optiv pressafe sensor 18 proposed for monsering respiratory presswre in meenanicaily ventilated infants. The semsor
prmciple i3 bused om the messurement of the Jdisplucement of an enditling optival {iber cantilever due 1o the differential pressure
applied on 4 capsule. performed by mesns ol a photediode wray. The proposed fiber-optic sensing technique can reduce {ypical
draw backs alfecting all biomedicul fields, such as patient clectrical safoly and electromagnetic interference; morcover the device i3
net sepsitive o upmdl power varfetions independent by pressure, because it s based on a detection of the Hiumination patern of
the ensinting epricad fher, Two diffvrent arrangements of the fiber-optic pressure sensor huve been examined: optimal configuration
wits fownd when dhe displucenment of & she s arnplitied by mcuns of an optical fiber cantilever. with a measurement rangy up o
13 ek (e the usual mnge of alvway pressures encountered doring tidal breathing of infanisy and a high sensitivity {2.6
pinelemMH200 are obtained. The achicved metrolonical charueterisiics conlirm that the proposed optical fiber proessure ssnsor i3
articuiacy suitable for moaitorin _,' respiratery pressure in mechanicaliy ventiluied infomis and for detecting pressure drops due o
fdunts nspiratory attempis., L proposed messurement system has been preliminartty yeritied throual simple respivatony

» L. Battista, 3.AQ
system for mdnd

i
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8 k.. Battista, S5.A. Sciuto, A, Scorza (2011) “Preliminary evalvation of a fiber-optic sensor for flow
measurements in pulmonary ventilators”, Proceedings of 6th International Symposium on Medicai
Measurement and Appilications MeMeA2011, Bari (Ttaly) 2011

A novel optical Gber air flow transducer was developed for monitoring flow rates suppiied by inlunt ventilators. The device is based
o a fiher oplic sensing technigue and overcomes some mportant problems in hiomedical applications. such as elecromagnetic
inlerference and possible eiectrical hazard. The sensing principle is based on measuring the displacement of an emitting optical Gber
cantilever by means of a photodiode linear armayv: the detection of the iillumination pattern muakes the develoned system fess sensitive
than intensity-based sensors to iight intensity source variations. The prefiminary evaluation of the relationship between displacement
and flow rate is experimentally conducted, as well as a measurement range up 10 3 16 mdfs (18 Inin) has been verified, in
aceordanee to the flow range usual for tidal breathing of infants.

« F.P. Branca, 8.A, Scinto, A. Scorza, L. Battista (2010) “Sviluppo e analisi con) %a‘i metodi per ln
valutazione delluniformita di cawpo per ly verifica delle prestazioni di sistemi di{:gr%d aftrasnoni, Atti
del Vitf Congresso Nazionale di Misure Meccaniche ¢ Termiche, Roma 2010
Mzl favore si propone Putifizzo di una definizione specifica dei parametro uniformitd, inteso con
dingnostice di visualizzare lo speckle di un medesimo tessuio in modo omogeneo ali’interno
particolare [o stedio svollo riguarda ia definizione. sviluppo ed implementuzione di dueipeto
dell"uniformisd di campo in imaging Ecografico ed applicabili in laboratorio. o in ambj 0Q
per la valutazione delle prestazioni degli apparecchi ecotomografici, I primo metodt
ordine. condotta suli’istogramma dei livelli di grigio presenti neil’area di definizione
regione < interesse un algoritmo di partern recognition speciticamente sviluppato ¢
fa segmentazione della regione di interesse dipendentemente delle caratteristich

O
siiga della capacita del sistema
woA4li vista o di ung su2 parte. In
finalizzati alla quaniificazione
ogpedaticro, durante le procedure di routine
%c di un’anadisi statistica def primo
wetra. 11 secondo metado applica alla
: tale procedura fornisce come risuliato
essiltra riscontrale durante una seric di
omogeneila ed utilizzata ai fini delia misura
jeme i appareechi ecotomografict al Gne di

vahuarne | risulati ed individuarne presiazioni e limiri,

¢ B.AL Sciute, Al Scorza, 8. Silvestri “Sviluppo oi un renmetroy) uidi biologici di disponibilitt Imitara™, Atti
della Giornata di Studio INGEGNERIA BIOMEDICA
clinico-applicativi, Messina 2009.

It tavore si inserisce neii"ambizo df uno stadio voito alla caratteriz .o ingmica del componamento delle ossa. Dipendentements
dughi stringenti requisiti derivanti dai tino di materiale da es; {midollo ossea). tra i quali, in particolare, Passai Hmitata
auuntitd di Huido disponibile ¢ la sua opacity non & stalo poss
costi aceessibili: ¢id ha condotto ad wne studin prelimingee

tate da identiticare, sulla base delle iimitazioni npcr@:divi( wte. il metodo pitt adeguato su cui basare la progettazionu ¢ ja
realizzazione di un dispositive a basso costo per Kura delta viscosith ¢i fluidi biologici. [ stato pertanto sviluppato un
viscosimetro rotazionale del tipo a vilindri coassialitra i quali il fluido scorre per trascinamento {viscosimetro assolute). [ stata
quindi condotla ung valutazione preliminare dcli*’l eristiche metrologiche dello strumento di misura reulizzate mediaste
I'timpiege di Dukil con compertamento reologicp ndf-exono state valutate la precisione del dispositivo con un livello confidenza
mart al 93% e lo scarto pereentuale del valore @ itd misurato rispetto a quelio nominale det (uido di riferimento,

+  Collaborazione ulla stesura del te

Feotomografia™, Springer, 2 %
1 2 pubblicazione si articola in 12 capitoli\¢¥e descrivono ghi argomenti di tisica di base. la tecnolngia. ¢ le modalith operative per una
beona conoscenza del funzionamente degilkcolomografi ¢ conticne pil di 400 illustrazioni a colori originali, immagini teeniche ¢
trafivi, muolte delle quali costruite a partire da sperimentazioni condotte in laboratorio o di
ze sulla formazione del tascio ultrasonoro.

al ultrasound systern can be deseribed by means of parameters such as spatial resojution. aceuracy in
disiance measnrement ¢pth of penetration: despite of their importance, it must be pointed out that the information which can be
shtuined Fom an ulrasosnd image is determined aiso by ke dynamic range of signak levels displayed (gray scale characteristic) and
by the minimum detectable changes in echo signal amplitude. Moreover. the knowledge the relationskip between echo amplitude and
gray fevel on the image (Gray Scale Mapping Function or GSMF) allows to evaluate the other parameters, like low contrast spatial
resohution and depth of penetration. Teferring w the echo strength and so to the sensitivity ol the diagnostic system. [f system conirol
settings are carefuily selected. the echo range between lower and upper saturation of 1the GSMF determines the effective dynamic
Rapge (EDR), that is the echo range (in JB) that corresponds Lo the "usetul” gray fevels spanned on the image: also EDR can be used
5 4 performance indicator of ultrasound systems, Tissue equivalent test objects (ultrasound phantoms) are today available for direct
Jetermination of the gray scale characteristic and minimum detectable echo signal changes: shey are usually embedded with large
vareets of different size snd image conirast (contrasl target in a background matrix). Contrast target provide a gray scale reference
with ancertainty on echo level ditference with respeet 1 the hackground usually over +/- 1B and a few points of contrast, moreover
they are.very_expensive. The wim of the present study s the implementation of a novel and less expensive method for ke automatic
dotermination of the GSMF and FDR on medical uitrasound scanners: by means of a general p
moethod aliows the evaluation of tie GSMF by a least squares estimation on the resulis of the amalys

uality of imaging I8

and processing of 4 series of
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socompressed hisdimensional ulirasound images directly produced by the scanner, Fially EDR has been investigaed on 3 madicat
ultrasound scanners of different techmologies and results are proposed and explained,

e R.A. Sciuto, A, Scovza (ZU09) “Prefiminary sindy on g remote systein for diagnostic-therapeniic postural
seasurements”, IFMBE Proceedings, Volume 22, Issue 1-3, pages 110-113, Springer. 2009, ISBN: 578-3-340-
89207-6

The suidy relors fo an experimental set up 1o achieve the remote control of a therepentic-diagnostic system composed of (u} 4 locil
fost. connected with (b a rotuting platfors, (¢) & helmet strmenied with transducers, 1) an audio-video acquisition sysicm id
e a webeam with microphone, The whole systen is able 1o eolleel auquired signais relued 1w some diaghostic parameters of a
patient submitied o a hody rotation appited by In an imegrated service of home care assistance. On the basis of wvailable seientilic
Hwrature, the reguirements of messuring and contret remote system are davestigaied ond some mefods Tor the optimad data
ansmission belween client (dingnostic sunion @ hospilal) and server {mastrcment stalion i/ BOmegre assistaneet were

implomented by means of a set of virnal wols on Labview und the perlormances are evaluated, sinusoidalsignals were vsed 1o test
ihe proposed device during opertive conditions, Frequency sweep test signals were upplied (o the fle server and the compurison
between transmilted and received signals was adopred to estimate the effective bandwidih of th

? g System. Measurements are
Q ove fested, such as anaicgus

carricd out in dilferent experimental conditions within citv areas, In particulur virlows connection
: amhwidth Lmit can bue reached in

ielephone Hae and an asvemetric dighal subseriber fine: sesults confirm that by an approp
crder w tuliiil the dingnostic sysiem regquiremenss, &

a & Conforto, 8. A. Sciuto, 13 Bibbo, A. Scorza (2009) “Culibration of « §

erientt systere for the evaluation
of efficiency fmdexes in bicycle iraining”, IFMBE Proceedings, Votu@

sue 1-3. pages 106-109, Springer,
2009, ISBN: 978-3-548-89207-0

Fuvery athlete aims (o establish the besi performances in s spot activiges. This

on speific peramcters 1© cheek during his training and so optimizing the &%

developed within o rescareh projoct on the evaluation, validation and applica

creling, by mems of the measurements ol the etfective foree W the pedal Sded o6 by an Instrumented Pedal (iPed) and displaving

measorement results In real time: the final aim s 1o provide o teedbay thiete, on the basiz of some efficieney indyxes. in

order o byprove the efficiency of the sport performance. The sped al of this conmibution deals with the setup of the
medsuremeni clwin and with the implemontation ofbe sysiom o i particutar, cuiibration was performed with known dewd

weights, Doring calibration the crosstalk effects bevween measpremont-@hanneds have boen evalusted and modeled with @ crass

caiibration procedure with a refative gncettainty botween
anil the messurement chain aud open wide scenarios fur
brake has been used tor some resrs on the eiticiency
wvaluatinns of officiency indicey voder controlled corld

2008) *Performance Tests of Sonograpitic Instrumnents for tire
38 (EEE Infernational Workshop on Imaging Systems and

vessed wilh @ constant mean velociy h, Tof a centrituge pump, From the digitized images of the Pulsed Doppler specine vver
tme the mean and masimom velocites 8 heen computed wih a sofiware package developed by the Authors, For laninar flows
with o mean velockty ranging from 1,1+~ 8 omys aod 12,7 +/- 0,7 amfs. messurements on the blood mimicking fluid were obtained
asing 7 ifterant ulirasound scanned\platfegms. equipped with phased array and convex array probes. The pooled data have shown an
averestimution of the mean velQUaA\rom over 208 percent down o ocbout 40 percent. depending on nominal ow rale and
aitrasound cyuipment composif
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