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Electromagnetic-based Correction of
Bio-Integrated RFID Sensors for Reliable Skin
Temperature Monitoring
Francesca Camera, Gaetano Marrocco, Member, IEEE
Abstract— Bio-integrated wireless sensors in the form of conformable plaster, based on the Radiofrequency Identification (RFID)
communication, have been recently proposed for the battery-less
measurement of the human skin temperature. However, the response of the Integrated Circuit (IC) transponder is sensitive to
the strength of the interrogating power. Indeed, high power produces artifacts on the sampled temperature up to 2 °C when the
mutual position between reader and sensors, as well as the emitted
power, can not be carefully controlled. Hence, a reliable adoption of
this technology in real cases is challenging and still in question.
A combined macro-scale electromagnetic-thermal model is here
introduced to predict and correct the above artifact so that the
temperature measurement becomes insensitive to the RF power collected by the IC. The method is based on the new
generation RFID ICs with on-chip temperature sensor that are also capable to give back the strength of the collected RF
power. The model is validated in controlled conditions and then applied for different skin temperature measurements on
human body. An average accuracy of ±0.25 °C, compared with a reference calibrated thermocouple, was demonstrated in
the considered tests.
Index Terms— Radiofrequency Identification, Epidermal Electronics, Temperature sensor.

I. I NTRODUCTION
HE usage of wearable devices aimed at the remote realtime monitoring of human physiological parameters is a
growing attractive topic in both health-oriented research [1]–
[3] and in the consumer and wellness market, for the identification of early symptoms of disease and for the monitoring
of performance during physical activities [4], [5].
Wearable devices are currently evolving toward the Epidermal Electronics [6], where electronic components for sensing
and data transmission are deployed onto a thin, flexible and
even stretchable membrane directly attached on the skin like a
plaster or a tattoo. They are also referred as bio-integrated [7]
devices as the supporting membrane generally has an elastic
module that is similar to that of the the skin. Hence, they
conform the continuous deformation of the epidermis that is
induced by the activity of muscles and tendons.
Among all the biophysical parameters that can be collected
with RFID sensors, body temperature is one of the most
effective biometric indicators revealing the health condition
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Fig. 1. Example of temperature (black line) and backscattered (PBS )
signals (gray line) recorded by an hand held RFID reader randomly
moved in front of an epidermal tag, embedding the EM4325 IC, that
is attached on the skin. Plot reproduced with permission from [17].

of a person. Temperature is normally checked in both hospital
and domestic environments and also within screening tests to
identify infected people in epidemics. Beside fever detection,
the knowledge of the temperature is useful to monitor peripheral perfusion [8], to control cutaneous wound healing [9]
and, indirectly, to collect information about skin properties like
hydration [10].
While a thermometer accuracy of ±0.5 °C [11] is enough
for environmental measurements [12] (even ±1 °C in some
cases [13]), human body monitoring spans instead within a
small range (5-10 °C), so that a better accuracy is required, at
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least ±0.25 °C [14].
A battery-less system, based on the Radiofrequency Identification (RFID), is the preferred architecture to minimize the
number of required electronic components, to maximize the
comfort for the wearer and overall to achieve low-cost mass
productions.The interrogation from a remote transponder and
the data communication is achieved through the backscattering
modulation of an interrogating signal that also feeds the sensor
from remote. However, the resulting full-duplex communication is such that the remote reader always illuminates the
sensor even during temperature sampling. The adverse side
effect is that the temperature sensing, usually retrieved from
the voltage measurement of a p-n junction inside the integrated
Circuit (IC) transponder, is affected by the RF signal that
produces measurement artifacts [15], [16]. In particular, an
alteration in skin temperature measurements up to 1 °C was
found in [17] for a tag including the EM4325 IC [18] when the
reader was randomly hovered at short distance from the skin
(Fig.1). In that case, the authors resorted to the backscattered
power as a control parameter. When such power is higher
than a given threshold, the collected temperature is considered
meaningless and discarded. Then the user has to move the
reader far away from the body until the backscattered power
drops below that level. This procedure is inefficient as i) the
backscattering power is a round-trip indicator that is measured
by the reader and hence is affected twice by the propagation
channel and in particular by the gestures of the operator
holding the reader and hence it can not be considered as
a robust metrics; ii) it does not guarantee the stability of
the temperature samples for low values of the backscattered
power; iii) it requires a manual adjustment and iv) discarding
invalid samples means a prolongation of the measurement
time.
This paper is based on a new kind of power control indicator, namely the power collected by the IC, that is provided
by a recently introduced new family of RFID ICs, suitable to
the on-chip temperature measurement [19]. The manufacturer
suggests that the temperature measurement must be considered
valid only when the level of power on chip falls within a given
narrow range. Although this new feature greatly improves the
reliability of the measurement, power constraints are rather
severe. Indeed, the demand for an accurate control of the
measurement conditions (say distance and/or emitted power)
is not simply to be guaranteed. An operator holding an handheld reader, for example during hospital monitoring, would be
not able to keep it at a given and repeatable distance from the
skin, so that the impinging power will be different1 . Similarly,
when a tagged user crosses a gate equipped with a fixed reader
(check point) at a random speed and orientation, the power
delivered to the IC will be practically unpredictable.
To overcome above limitations we introduce here
an electromagnetic-thermal model for UHF-RFID (860960 MHz) temperature oriented ICs that is used to make the
temperature data nearly insensitive to the reading modality,
with high flexibility in random measurement conditions. The
1 The same problem arises when using infra-red temperature scanners, so
that the returned temperature is sensitive to the scanner-forehead distance.

IEEE SENSORS JOURNAL, VOL. XX, NO. XX, XXXX 2017

Fig. 2. Simplified scheme of semiconductor-based temperature sensor,
wherein the biasing voltage, and hence the excitation current, are
not independent on the power P released to the IC by the external
electromagnetic field generated by the reader.

leading idea is to correct the temperature samples affected by
artifacts through a first order model (Section II) that relates
the RF power collected by the chip to the induced disturb on
the temperature data. The proposed method is hence aimed
at taking advantage of most of measured data thus providing
a quicker and more reliable measurement procedure. The
correction parameters are evaluated experimentally on a set
of tags (Section III) in controlled conditions and hence the
correction is applied to the retrieval of skin temperature in
some parts of the body by using true epidermal RFID sensors
(Section IV).
II. E LECTROMAGNETIC -T HERMAL M ODEL AND
C ORRECTION
A. Problem formulation
Let’s denote with TIC (T ) the temperature returned by the
RFID IC in reaction to the external true temperature T .
Temperature sensors that are embedded inside the RFID IC
are generally based on the variation of the voltage/current
characteristic of an internal solid state junction induced by the
temperature changes [20], [21]. For instance, the p-n junction
within a diode or a bipolar transistor exhibits quite a strong
thermal dependence. Provided that the forward-biased junction
is connected to a constant-current excitation IF (Fig.2), the
resulting voltage drop on the junction becomes a measure of
the junction temperature itself. The key feature of this sensing
mechanism is its high degree of linearity thus requiring only
a two-points calibration. The local temperature TIC can be
therefore retrieved from a measurement of the forward diode
voltage by inverting the following equation:


2k IF
Eg
Vm =
+
ln
TIC
(1)
q
q
A
where Eg is the energy band gap for silicon at 0 Kelvin,
k is Boltzmann’s constant, q is the charge of an electron, A
is a temperature-independent constant [21]. Instability of the
forward current IF will impact on the estimation of the true
temperature.
The polarization voltage, and hence the forward current IF
of the junction are generated from the RF power (hereafter
referred as power on chip, P ) collected by the antenna,
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following the interrogation by the reader, and then converted
in DC by the analog front-end of the RFID IC. By assuming
for simplicity a free-space link2 , the power on chip can be
expressed as [22]:

2
λ0
Pin GR (θ, ϕ)ĜT (θ, ϕ)χ(θ, ϕ)
(2)
P =
4πd
Any RFID IC includes an internal voltage regulator, typically modeled as a shunt resistance [23], having the twofold
job to maintain the power and the current entering into the IC
at a certain level to prevent the circuit from breaking under
large collected RF power P. The shunt resistance automatically
adjusts in a given range to regulate such parameters and in
particular it reduces when the impinging field increases thus
producing an intrinsic dependence of the input impedance of
the IC on the interrogation power. This non-linear effect [24]
is known to produce an antenna to IC mismatch depending
on the reader-to-tag distance. Accordingly, as the regulation
effect is un-perfect, we can expect that the forward biasing
voltage of the p-n junction, as well as the IF current, will
be sensitive to power-on-chip. In particular, IF will slightly
rise up for increasing P, i.e. when the regulation action is not
enough to fully counteract large levels of the RF interrogating
field. Instead, IF will become less stable in case P attenuates
down to the power threshold of the IC (below which the chip
does not activate at all). Overall, the measurement voltage Vm
in (1), and accordingly the resulting estimated temperature
(hereafter denoted as TIC [P ]), will include artifacts due to
the variability of the collected power outside a given safe
range. In particular, the temperature estimation will upside
drift in case of increasing P while it will become unstable
for P approaching the IC power threshold, namely the standard
deviation σT [P ] intensifies thus making the measurements less
precise.
The variation of the power on chip may depend on several
factors such as the mutual orientation and distance between
the reader’s antenna and the sensor, the multi-path of the
propagation channel, the impedance mismatch between the
tag’s antenna and the IC and, not less, on the specific value of
the emitted power itself. In real applications, those parameters
are not controllable and can not be kept fixed during the
measurement process, especially when the reader is held by the
hand or when the user is in motion. We here assume that the
temperature measurement artifact, due to the un-perfect power
regulation discussed above, may be related to the variable
power on-chip in the range
P1 ≤ P ≤ P2

(3)

by means of a first-order relationship. Bounds {P1 , P2 } are
generally dependent on the IC family and, in particular, the
lower bound P1 is the minimum power on chip for which the
2 λ is the free-space wavelength of the carrier tone emitted by the reader;
0
θ, ϕ are the angles of a spherical coordinate system centered at the tag; Pin
is the power entering the reader’s antenna; GR (θ, ϕ) is the gain of the reader
antenna; χ is the polarization factor accounting for the mutual orientation
reader-tag; ĜT (θ, ϕ) = GT (θ, ϕ) · τ is the realized gain of the tag, e.g.
the radiation gain GT (θ, ϕ) of the antenna corrected by the power transfer
coefficient τ between tag’s antenna and microchip.
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returned temperature data exhibits a standard deviation smaller
than an acceptable value σT,max . To account for this effect, the
temperature returned by the wireless sensor is hence written
as:
TIC [P ](T ) = TIC [P0 ](T ) + α[P ]

(4)

where P0 ∈ (P1 , P2 ) is a reference value of the power on
chip for which the IC has been calibrated, so that TIC [P0 ](T )
is the artifact-free temperature measure corresponding to that
power. The function α, parametrizing the artifact, is further
expressed in a linear form as:
α[P ] = a · (P − P0 ) + b

(5)

The artifact can be else removed by inverting (4) so that the
corrected temperature will be:
Tcorr = TIC [P ](T ) − α[P ]

(6)

B. Correction parameters
The parameters of the artifact are estimated by means of a
linear regression of the response of a test population of N tags
that are evaluated at the fixed reference temperature Tref .
To generate data for the linear regression (5), the temperature is kept fixed while the power emitted by the reader is
monotonically increased according to (L+1) levels so that the
power on chip is forced to span in the useful range (P1 , P2 )
as:
Pl = P1 + l(P2 − P1 )/L

l = 0...L

(7)

The corresponding temperatures returned by the nth tag will
be therefore {TIC,n [Pl ]}. The procedure is repeated for all N
tags. Parameters {a, b} are then evaluated by enforcing the
linear regression vs. P of the errors:
TIC,n [Pl ] − TIC,n [P0 ] → a(P − P0 ) + b

n = 1...N (8)

III. E XPERIMENTAL CALCULATION OF CORRECTIONS
PARAMETERS

Above procedure is demonstrated in the next paragraph by
means of COTS3 temperature sensing tags.
A. The Sensor-oriented RFID IC
The RFID IC that was used in the experimental analysis
is the Axzon Magnus® S3 that provides temperature samples
in the range -40 °C to +85 °C with a nominal resolution of
0.13 °C. This IC is moreover capable to return a measure
of the instantaneous power-on-chip P through the Receiver
Signal Strength Indication that is a 5 bits word (0-31 levels),
here denoted as p. It is worth mentioning that the IC data-sheet
suggests that reliable temperature data are achieved only for
the very narrow subset 13 ≤ p ≤ 18.
3 Commercial
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Fig. 3. Measurement setup for calibration and estimation of correction
parameters comprising a climate chamber. Inside: the test RFM3200
dipole tags, a thermocouple probe to collect the reference temperature
and the Acura UHF Antenna MTI Mono Circular. The tags are powered
by the external ThingMagic M6E reader connected to the antenna.

B. Tags
The test population for the estimation of the correction
parameters comprised five RFM3200 inlay dipole tags for
general purpose applications. In the next Section, results will
be then extended to a true tag hosting the same IC.
C. Measurement Set-up
Test tags were placed inside a climate chamber (MKF 56
- Binder GmbH [25]) to perform measurements at stable
temperature with a standard deviation of 0.1 °C. A calibrated
thermocouple k-type probe was also placed close to each tag
to capture the reference temperature. The probe was sampled
by a 16 bit acquisition device (MONODAQ-U-X, by Devesoft,
[26]).
The RFID reader was the ThingMagic M6E connected to
Acura UHF Antenna MTI Mono Circular [27] placed inside
the climatic chamber in broadside direction at 30 cm distance
from tag under test (Fig.3). The five tags were independently
interrogated one by one with a sampling rate of 3 Hz.
Chamber temperature was kept fixed to Tref =36.0±0.1 °C
during the whole measurement campaign and the tag interrogation was done at two different frequencies: f1 = 867 MHz
(ETSI Band) and f2 = 915 MHz (FCC Band). The reference
power on chip for the extraction of the correction parameters
is p0 = 17 that falls right in the middle of the useful range
suggested by manufacturer.
D. Moving average window
Finally, measurements are smoothed by a moving average
window to reduce data oscillations. The minimum number
Mmin of temperature samples for averaging was preliminary
estimated from measurements in the calibrated chamber so
that the corresponding standard deviation σ[M ] remains invariant for M > Mmin . Fig.4 shows the convergence error
(σT [M ] − σT [180]) for the temperature measurements of all

IEEE SENSORS JOURNAL, VOL. XX, NO. XX, XXXX 2017

Fig. 4. Difference between the standard deviation of the temperature
returned by the five test tags, at frequencies f1 =867 MHz and f2 =915
MHz, evaluated for an increasing number, M, of samples (σT [M ]) and
the asymptotic value obtained for all the available M =180 samples
(σT [∞]). The reader’s power was adjusted so that p=17 for all the five
tags.

the five tags at the two frequencies at p0 = 17, vs. M =0..180,
where σT [180] can be considered as a asymptotic value.
Test revealed that Mmin =10 samples (corresponding to an
averaging window of 3-4 s at a sampling rate of 3 Hz) are
enough to guarantee a convergence error less than 0.05 °C
that is roughly half of the temperature resolution of the IC.
Under this condition, the standard deviation of all the reference
tags was found to be σT '0.2 °C that is hence the best
precision we can expect from the considered RFID sensor
in the most appropriate working condition suggested by the
manufacturer (namely the value of power on chip). This is
an intrinsic feature of the considered family of IC. For other
working conditions (i.e. for p0 6= 17), we will conservatively
fix a quality value of σT '0.25 °C that, however, still has a
medical utility in tracing a fever evolution [14].
E. Linear regression
By following the procedure in Section II.B, the reader was
then fed with increasing input power profiles such that the
resulting p(Pin ) was a stepwise function within 3 ≤ p ≤ 31
with time steps of 60 s that corresponds to 180 temperature
samples for each fixed power. Due to the finite number
of levels, it is expected that p will saturate to the upper
bound for high emitted powers, so that temperature samples
corresponding to p=31 will be always discarded.
Fig.5 shows an example of measured temperature profile
for one of the tags of the reference set at f2 = 915 MHz. As
discussed in Section II.A, in spite of the nearly stable chamber
temperatures (as detected by the reference thermocouple),
the variability of the power on chip induces artifacts on the
estimated temperature through the RFID sensor: an upside
rising drift for increasing strength of the power on chip and
a high data dispersion in the lower range of (p < 10 for the
specific case) with temperature artifacts up to ±1.5 °C.
By putting together all the ten temperature measurement
sets (five tags and two frequencies), the following errors (Fig.
6.a) are processed w.r.t. the normalized power on chip p − p0 :
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a)
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b)

Fig. 5.
Example of temperature measurement on one test tag at
frequency f = 915 MHz when the power emitted by the reader is
controlled so that RSSI on chip, p, is forced to follow a rising stepwise
profile.

∆Tn (p) = TIC,n [p]− < TIC,n [p0 ] >

(9)

As for the example of a single chip, also the superposition of
all the cases revealed the two distinct profiles. For p−p0 ≥ −4
(p ≥ 13) there is a clear upside linear drift with a rather
uniform dispersion and a standard deviation roughly less than
the considered threshold σ[p − p0 ] '0.25 °C (Fig. 6.a). As
the drift will be corrected by the proposed model, and the
standard deviation is acceptable, then those data are useful
and are kept. Instead, for p < 13, in spite of no overall drift,
data are much more dispersed (with σ[p − p0 ] 0.25 °C),
and hence they have to be discarded. Thus, to sum up, the
useful range to evaluate the correction coefficients will be
13 ≤ p ≤ 30 (−4 ≤ ∆p ≤ 14). Under this restriction, the
linear regression applied to the whole set of data returned the
parameters {a = 0.09, b = 0}. After correction, the error
in (9) mitigates (Fig.6.c) and the resulting averaged accuracy
is ±0.05 °C, thus less then the resolution of the IC sensor
itself. Accordingly, the proposed power correction method has
extended the usability of the sensor to most of the dynamic
range of p thus improving the usability of the platform.
F. Experimental validation at variable temperature
The above proposed correction procedure is now applied to
one of the tags of the previous set when the temperature of
the chamber was varied between 36 °C and 38 °C (heating up
and cooling) thus simulating the rise of fever and the recovery
of the normal temperature.
The reader’s power output was raised stepwise as before, so
that each step lasted one minute. Raw measurements were then
corrected in post processing following the proposed procedure
i.e.:
i) data corresponding to p < 13 and p = 31 were discarded;
ii) the remaining useful samples were then linearly corrected
according to (6) by means of the parameters a and b obtained
above;
iii) a 10-samples moving average was finally applied to get
the required precision.

c)
Fig. 6. a) Error ∆T of the temperatures TIC,n [p] returned back by
the five sensors during the induced stepwise power on-chip at the two
frequencies f1 and f2 as above, with respect to the average temperature < TIC,n [p0 = 17] >. Superimposed, the linear regression. b)
Standard deviations of the above errors for each of the five tags at the
two frequencies f1 and f2 . c) Measurement error ∆T w.r.t. the average
temperature < TIC,n [p0 = 17] >, for increasing values of power on
chip, after correction and averaging.

As expected, the induced variability of the power on chip
produces a relevant change of the raw temperature returned by
the IC with respect to the reference thermocouple, especially in
the cooling down profile where the power on chip p is higher
(Fig.7). The maximum error, that is evaluated with respect to
the thermocouple, is 1.2 °C, thus potentially generating a false
fever indication. Mean accuracy is estimated to be ±0.5 °C. By
applying the power based correction, the RFID data are instead
much better correlated with the reference, independently on
the power collected by the chip. The maximum deviation from
the thermocouple is now 0.2 °C, while the mean accuracy is
0.1 °C.
IV. O N - SKIN A PPLICATIONS
The above proposed power based correction procedure was
finally applied to the measurement of skin temperature, in both
static and dynamic conditions, by means of a stretchable tag
embedding the same IC as before that was recently introduced
by the authors in [28]. So far, the tag was only characterized
concerning the communication performance while no test
is currently available about its measurement capabilities to
collect skin temperature.
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a)

a)

b)

b)
Fig. 7. A tag exposed to a variable temperature profile (heating and
cooling) for 36◦ C < T < 38◦ C simulating a fever occurrence with
recovery. a) Stepwise increasing input power and p recorded by IC at
f1 =867 MHz. b) Temperature measurement and comparison between
raw data without (gray dots and line) and with (black) correction.

A. Bio-integrated tags
The considered epidermal tag (Fig.8.a) comprises a 30 mm
x 30 mm open loop, acting as main radiator, made by an
insulated copper wire with a 80 µm diameter. This main
radiator is coupled to a smaller rectangular loop exciter inlay
made by an aluminum trace over PET substrate, connected to
the IC. The antenna (Fig.8.b) is deployed onto the adhesive
side of an ultra-thin (22 µm thickness) polyurethane film
(Fixomull Transparent [29]) that is breathable, bio-compatible
and stretchable. The exciter loop is protected and separated
from the body by means of a 1 mm thick bio-compatible
silicone substrate. A second layer of polyurethane is used
to encapsulate the antenna leaving the external adhesive face
intact for sterile application over the skin. As the elastic
modulus of the polyurethane layer (' 107 Pa) is comparable
with that of the skin (0.5 · 106 Pa) [30], the resulting device
is hence bio-integrated i.e. it is suitable to be conformally
attached on the skin and to self reshape following the bending
and wrinkles of the epidermis as in the example of Fig.8.c.
B. Measurement set-up
The tag was attached on different parts of the body of a
volunteer. The reference thermocouple was also fixed close
to the IC. The ThingMagic M6E reader was connected to a
circular polarized patch antenna. The antenna was held by an
operator so that the patch axis was roughly oriented toward the
skin tag. The mutual reader-tag distance spanned between 5
and 30 cm, depending on the specific body part, and was only
partially controlled as in a real-life applications. The reader’s
output power was varied stepwise, so that each step lasted
one minute. Raw measurements were then corrected in post
processing according to the procedure described in Section III.

c)
Fig. 8. Bio-integrated sensor tag for skin temperature measurement as
in [28]. a) Layout and components; b) fabricated plaster; c) example of
bio-integration over wrist tendons.

C. Test 1: External temperature: sensor on the arm and
on the neck
In a first experiment, the tag was placed on the user’s arm
and neck, so that it collected the skin temperature in equilibrium with the air (ambient temperature: 20 °C). Fig.9.a and
Fig.9.b show the staircased input power and the corresponding
power on chip p that ranges from 5 to 30. Due to unavoidable
random motion of the volunteer, p was not always directly
correlated to the input power and a huge ripple is visible.
As expected, the variable power produces a relevant change
of the temperature returned by the IC from 31 °C to 33 °C
(arm) and from 32 °C to 35 °C for arm and neck, respectively.
These values have to be compared with the rather stable
true temperature of the skin, as returned by the thermocouple
(standard deviation ±0.1 °C). The maximum error evaluated
with respect to the thermocouple is up to 2 °C, while the mean
accuracy is ±0.5 °C. By applying the power-based correction,
the RFID measures stabilized with a maximum error of 0.2 °C
(arm) and 0.4 °C (neck), while the mean accuracy reduces
±0.2 °C.
D. Test 2: Core temperature: sensor placed underarm
In a second test, the sensor was placed underarm; the
volunteer held the arm on tight with the chest. In this case
the sensor did not interact with the air anymore so that
the conventional measurement of core temperature by means
of bulb thermometer was reproduced. Temperature sampling
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a)

b)

c)

d)
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Fig. 9. Measurements by skin sensors placed onto a) arm, b) neck, c) under-arm and d) abdomen plus an heating plaster. A variable input power
fed the reader. Raw and corrected temperatures are displayed in comparison
with a reference thermocouple (the wire in the pictures)
.
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started after 10 minutes since placement to let the temperature
approaching the core value. In this case the tag acts as
an implantable antenna and hence its radiation efficiency is
lower than in the above two configurations. Accordingly, the
power collected by the IC only spans in the smaller range
12 ≤ p ≤ 20, so that a reduced variability of the TIC is
produced (Fig.9.c). Nonetheless, up to 1 °C deviation from
the reference value is found in absence of correction, thus
potentially giving a false fever indication (37.5 °C). The
maximum error evaluated with respect to the thermocouple is
0.6 °C, while the mean accuracy is ±0.2 °C. By applying the
power-based correction, the RFID measures are more reliable
with a maximum error of 0.3 °C, while the mean accuracy
becomes ±0.1 °C.

The correction is formally implemented just following the
data readout by the interrogating device itself that can be
connected to a PC, a smartphone (via Bluetooth) or can even
integrate an embedded PC for standalone processing. The
correction parameters (say a, b, P0 ) can be written inside
the database of the reader unit or, even better, can be stored
inside the user memory of the IC itself for a more efficient
and reader-independent management.
Having made the on-skin temperature measurement more
robust, a meaningful monitoring of the human body from
remote is feasible, with no need to control neither the
interrogator-sensor distance nor the radiated power. The true
potentiality of such wireless sensors and related processing
will be shortly investigated in throughout a clinical trial.

E. Test 3: emulated fever
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