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(7) ABSTRACT

A physiological parameter measuring system includes a
parameter sensing device attachable to a body of the subject.
The sensing device detects at least one physiological param-
eter when activated, and a reading device monitors a tem-
perature variation over time and determines whether the
parameter has been so stabilized as to be reliably detected.
A stability indication flag can be stored in the system so that
subsequent monitoring of the parameter is instantly per-
formed.
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FIG. 6
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FIG. 8
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FIG. 10
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PHYSIOLOGICAL PARAMETER
MEASURING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a Continuation of U.S. Ser. No.
15/009,496, filed on Jan. 28, 2016, titled PHYSIOLOGI-
CAL PARAMETER MEASURING SYSTEM, the disclo-
sure of which is incorporated herein by reference in its
entirety.

BACKGROUND

[0002] The measurement of a body temperature using a
thermometer device is not typically able to be performed
instantly and requires an extended period of time up to at
least a few minutes. Such measurement time delay can be
caused by the heat capacity of a sensing element of the
thermometer device and the fact that applying the thermom-
eter device to the patient tissues or skin draws down the
temperature of the tissues or skin in the immediate region of
the thermometer device.

SUMMARY

[0003] In general terms, this disclosure is directed to a
physiological parameter measuring system. In one possible
configuration and by non-limiting example, the system is
configured to determine the stability of a parameter before
the parameter is detected, and a stability indication is used
for instant measurement of the parameter. Various aspects
are described in this disclosure, which include, but are not
limited to, the following aspects.

[0004] One aspect is a system for monitoring a physiologi-
cal parameter of a subject. The system includes a parameter
sensing device attachable to a body of the subject, the
parameter sensing device configured to detect at least one
physiological parameter when attached to the body of the
subject and activated, and a reading device configured to:
transmit a trigger signal to the parameter sensing device to
activate the parameter sensing device; obtain a first physi-
ological parameter at a first time using the parameter sensing
device; obtain a second physiological parameter at a second
time using the parameter sensing device, the second time
being later than the first time; calculate a parameter differ-
ence between the first physiological parameter and the
second physiological parameter; compare the parameter
difference with a threshold; and if the parameter difference
is less than the threshold, store a stability indication flag in
the parameter sensing device, the stability indication flag
adapted for indicating that the physiological parameter has
stabilized over time.

[0005] Another aspect is a method of obtaining a physi-
ological parameter of a subject. The method includes obtain-
ing a first physiological parameter at a first time using a
parameter sensing device, the parameter sensing device
attached to a body of the subject; obtaining a second
physiological parameter at a second time using the param-
eter sensing device, the second time being later than the first
time; calculating a parameter difference between the first
physiological parameter and the second physiological
parameter; comparing the parameter difference with a
threshold; and if the parameter difference is less than the
threshold, storing a stability indication flag in the parameter
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sensing device, the stability indication flag adapted for
indicating that physiological parameter has stabilized over
time.

[0006] Yet another aspect is an apparatus for communi-
cating with a temperature sensing device and obtaining a
temperature of a subject from the temperature sensing
device. The apparatus includes: a processing device config-
ured to control operation of the apparatus; a display screen;
and a computer readable data storage device storing soft-
ware instructions that, when executed by the processing
device, cause the apparatus to: transmit a trigger signal to the
temperature sensing device to activate the temperature sens-
ing device, the temperature sensing device attached to a
body of the subject; obtain a first temperature at a first time
using the temperature sensing device; obtain a second tem-
perature at a second time using the temperature sensing
device, the second time being later than the first time;
calculate a temperature difference between the first tempera-
ture and the second temperature; compare the temperature
difference with a threshold: if the temperature difference is
less than the threshold, store a stability indication flag in the
temperature sensing device, the stability indication flag
adapted for indicating that the temperature has stabilized
over time; predict a stabilized temperature before the tem-
perature is stabilized over time; display the stabilized tem-
perature as a detected temperature on the display screen; and
deactivate the temperature sensing device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 schematically illustrates a system for wire-
lessly sensing one or more physiological parameters of a
subject in accordance with an exemplary embodiment of the
present disclosure.

[0008] FIG. 2 is a flowchart illustrating an example
method of operating the system of FIG. 1

[0009] FIG. 3 schematically illustrates an example sensing
device for sensing and transmitting physiological param-
eters in accordance with an exemplary embodiment of the
present disclosure.

[0010] FIG. 4 schematically illustrates an example control
unit of the sensing device of FIG. 3.

[0011] FIG. 5 is a schematic bottom view of the sensing
device of FIG. 3.

[0012] FIG. 6 is a schematic perspective view of the
sensing device of FIG. 5.

[0013] FIG. 7 is a flowchart illustrating an example
method of obtaining a physiological measurement in accor-
dance with an exemplary embodiment of the present disclo-
sure.

[0014] FIG. 8 is a flowchart illustrating an example
method of performing an initial monitoring operation of the
method of FIG. 7.

[0015] FIG. 9 illustrates a variation in detected body
temperature over time.

[0016] FIG. 10 is a flowchart illustrating an example
method of performing a normal monitoring operation of the
method of FIG. 7.

[0017] FIG. 11 illustrates an exemplary architecture of a
reading device of the system of FIG. 1.
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DETAILED DESCRIPTION

[0018] Various embodiments will be described in detail
with reference to the drawings, wherein like reference
numerals represent like parts and assemblies throughout the
several views.

[0019] In general, a system in accordance with an exem-
plary embodiment of the present disclosure provides a quick
response in monitoring a physiological parameter of a
subject, thereby allowing instant measurements of the
parameter associated with the subject. In some examples, the
system of the present disclosure includes a body-worn
sensing patch (e.g., a temperature monitoring patch) that is
activated to detect a physiological parameter (e.g., a body
temperature) of the subject and communicate with a reading
device via a wireless communication link. In some
examples, the sensing patch is designed for a single use.
When the sensing device is first attached to the subject’s
body or reattached to the body after detached, there exists a
thermal unbalance between the subject’s body and the
sensing device that has just been engaged with the body.
Until the sensing device reaches thermal equilibrium with
the subject’s body to which the sensing device is attached,
the reading device monitors the parameter variation over
time and determines whether the parameter has been so
stabilized as to be reliably detected. Once it is determined
that the parameter is stable, a stability indication flag is
stored in the system so that any subsequent monitoring of the
parameter is instantly performed without monitoring a
change of the parameter over time. Until the stability indi-
cation flag is created and stored, the reading device can
predict the parameter (e.g., the body temperature) based on
the parameter variation over time, thereby saving time in
obtaining the parameter.

[0020] FIG. 1 schematically illustrates an example system
100 for wirelessly sensing one or more physiological param-
eters of a subject S. The system 100 can include a physi-
ological parameter sensing device 102, a reading device 104,
and a data management system 106. The physiological
parameter sensing device 102 can communicate with the
reading device 104 via a wireless communication link 110.
The reading device 104 can communicate with the data
management system 106 via a data communication network
112.

[0021] The physiological parameter sensing device 102 is
worn or carried by the subject S. In some examples, the
sensing device 102 includes a physiological parameter sens-
ing patch as described below. In this document, therefore,
the sensing device 102 is also referred to as a physiological
parameter sensing patch 102.

[0022] In some examples, the sensing device 102 is
removably attached to a portion of the subject’s body or the
subject’s skin. The sensing device 102 can be worn on
different locations of the subject body, such as the forehead,
torso, neck, arm, leg, or other on-body locations, for differ-
ent measurements. In other examples, the sensing device
102 is implanted to the subject’s body. The sensing device
102 can be attached or implanted to the subject S by a
healthcare practitioner when the healthcare practitioner sees
the subject S. In other examples, the subject S can wear or
attach the sensing device 102 on his or her own.

[0023] The sensing device 102 operates to detect one or
more physiological parameters of the subject S. The subject
S can also be referred to herein as a patient or person. The
sensing device 102 is configured to detect one or more
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physiological parameters. In some examples, the sensing
device 102 includes one sensor unit 132 (FIG. 3) to measure
the same type of physiological parameters. In other
examples, the sensing device 102 includes a plurality of
sensor units 132 of different types capable of detecting
different kinds of physiological parameters. The sensing
patch 102 transmits signals to the reading device 104 via the
wireless communication link 110.

[0024] Physiological parameters can include vital signs,
physiological measurements, and biological measurements,
which can be detected from various portions of the subject’s
body. For example, physiological parameters include mea-
surements of the body’s basic functions, which are useful in
detecting or monitoring medical problems. Examples of
physiological parameters include body temperature, pulse
rate (i.e., heart rate), respiration rate (i.e., breathing rate),
blood pressure, blood gas, and SpO2. Body temperature can
be taken in various manners, such as orally, rectally, by ear,
or by skin. The pulse rate is a measurement of the heart rate,
or the number of times the heart beats per minute. The pulse
rate can also indicate a heart rhythm and the strength of the
pulse. The pulse can be taken on different body portions
where the arteries are located, such as on the side of the
neck, on the side of the elbow, or at the wrist. The respiration
rate is the number of breaths a person takes per minute and
is used to note whether the person has any difficulty breath-
ing. Blood pressure is the force of the pushing against the
artery walls. There may be other vital signs, such as pain,
Glasgow coma scale, pulse oximetry, blood glucose level,
end-tidal CO,, functional status, shortness of breath, and
gait speed.

[0025] In the present disclosure, the sensing device 102 is
primarily described to be capable of measuring body tem-
perature of the subject S. In other embodiments, however,
the sensing device 102 can be configured to measure dif-
ferent physiological parameters, such as blood gas, SpO2,
blood pressure, heart rate, and any other parameters, in
addition to or in lieu of body temperature.

[0026] In some examples, the sensing patch 102 is con-
figured as a passive device, which does not include an
independent power source, such as a battery, to supply
power to the components of the sensing patch 102. In this
configuration, the sensing patch 102 can be activated by the
reading device 104 when the reading device 104 comes
close to the sensing patch 102 within a predetermined
activation or read range. In other examples, the sensing
patch 102 is configured as an active device, which includes
its own power supply. An example of the sensing devicel02
is described and illustrated in more detail with reference to
FIGS. 3 and 4.

[0027] With continued reference to FIG. 1, the reading
device 104 operates to communicate with the sensing device
102 attached to the subject S. The reading device 104 can
receive signals from the sensing patch 102 via the wireless
communication link 110. In some examples, the reading
device 104 is operable to present the data transmitted from
the sensing patch 102 thereon. For example, the reading
device 104 includes a display screen and operates to present
the transmitted data on the screen in a visible format. The
reading device 104 can output the data in an audible format,
and/or provide an alert in visible and/or audible manners.
The reading device 104 can also be in communication with
the data management system 106 via the network 112.
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[0028] The reading device 104 can be used by a guardian
and/or a healthcare practitioner to monitor the measurement
of the sensing device 102. The guardian is a person or a
group of people who is interested in the health conditions of
the subject S. Examples of the guardian include a parent of
the subject S, a family member of the subject S, a caregiver
of the subject S, a primary physician of the subject S, and
any other interested parties. The healthcare practitioner is a
person who provides healthcare service to the subject S.
Examples of healthcare practitioners P include primary care
providers (e.g., doctors, nurse practitioners, and physician
assistants), nursing care providers (e.g., nurses), specialty
care providers (e.g., professionals in various specialties),
and health professionals that provide preventive, curative,
promotional and rehabilitative health care services. The
healthcare practitioner can be an institution, company, busi-
ness, and/or entity. In other examples, the reading device
104 can be operated by the subject S him or herself.

[0029] The reading device 104 can be of various types. In
some examples, the reading device 104 is a computing
device dedicated for particular sensing devices 102. In other
examples, other consumer level computing devices can be
used for the reading device 104. Such computing devices
can include a mobile computing device, such as a smart-
phone, (e.g., an iPhone, an Android operating phone, a
Blackberry, a Window operating phone, etc.); a tablet com-
puter (e.g., an iPad), and a personal digital assistant (PDA).
The reading device 104 can include a desktop computer, a
laptop computer, and/or any other suitable devices operable
to send and receive signals, store and retrieve data, and/or
execute modules.

[0030] In some examples, the reading device 104 is con-
figured a portable reader. Such a portable reading device 104
can be configured as an independent handheld device, or as
a device that is connected to a movable clinical data station
or equipment. As described herein, for home care, the
reading device 104 can be various consumer mobile devices
as described above. In other examples, the reading device
104 is mounted to a structure or device that the subject S
periodically or continuously uses. For example, the reading
device 104 is mounted to the sides or side rails of a hospital
or homecare bed for a patient, such that the reading device
104 remains within, or easily comes into, a read range of the
sensing patch 102 attached to the patient’s body. In yet other
examples, the reading device 104 is incorporated into, or
used with, other monitoring systems, such as Connex® Vital
Signs Monitor (CVSM) available from Welch Allyn Inc.,
Skaneateles Falls, N.Y. An example of the reading device
104 is described in more detail with reference to FIG. 11.

[0031] Referring still to FIG. 1, the data management
system 106 operates to manage the subject’s health condi-
tions and other information. The data management system
106 can be operated by the healthcare practitioner and/or a
healthcare service provider, such as a hospital or clinic.
Some embodiments of the data management system 106 are
configured to receive measurement data (and other data
associated with the subject S) from the reading device 104,
and analyze the data for various purposes. In some embodi-
ments, the data management system 106 operates to provide
information that can be used to assist the guardian and/or the
healthcare practitioner to provide suitable healthcare to the
subject S. In some examples, the data management system
106 includes such a computing device as described in FIG.
11. Examples of the data management system 106 include
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Connex® data management systems available from Welch
Allyn Inc., Skaneateles Falls, N.Y.

[0032] As illustrated in FIG. 1, the wireless communica-
tion link 110 is established between the sensing patch 102
and the reading device 104. The data collected by the
sensing patch 102 are wirelessly transmitted to the reading
device 104 via the wireless communication link 110. The
wireless communication link 110 can be established as short
range wireless communication, such as radio frequency
identification (RFID) communication, near field communi-
cation (NFC), Bluetooth communication, or Wi-Fi commu-
nication.

[0033] In some examples, the reading device 104 is con-
figured as an active RFID reader and capable of communi-
cating with the sensing patch 102, which correspondingly
includes a RFID device (e.g., a RFID tag). When the reading
device 104 is brought close enough to the sensing patch 102
attached to the subject S, a short-range RF communication
is established between the sensing patch 102 and the reading
device 104 via electromagnetic fields so that query, autho-
rization/authentication, and/or data interchange processes
are performed between the sensing patch 102 and the
reading device 104.

[0034] In other examples, the reading device 104 includes
a NFC interface for establishing radio communication with
the sensing patch 102 by bringing the reading device 104
into proximity to the sensing patch 102 or touching the
reading device 104 with the sensing patch 102. The NFC
interface can be configured in a way known in the art. The
sensing device 102 is correspondingly configured to com-
municate with the NFC interface of the reading device 104.
As such, the reading device 104 operates as an NFC reader
and the sensing device 102 functions as an NFC tag.
[0035] In yet other examples, the reading device 104
includes a Bluetooth communication interface to establish
Bluetooth wireless connection with the sensing device 102.
The Bluetooth communication interface can be configured in
a way known in the art. The sensing device 102 is also
configured to be capable of establish Bluetooth communi-
cation with the reading device 104. As such, the sensing
device 102 and the reading device 104 can be correspond-
ingly configured to transmit data via low-power radio
waves.

[0036] In yet other examples, the reading device 104
includes a Wi-Fi comniunication interface to establish Wi-Fi
connection with the sensing device 102. The Wi-Fi commu-
nication interface can be designed in a way known in the art.
The sensing device 102 is also configured to communicate
with the Wi-Fi communication interface of the reading
device 104. As such, the sensing device 102 and the reading
device 104 can be correspondingly configured to transmit
data via radio waves. By way of non-limiting example, and
as will be appreciated by those skilled in the relevant arts,
Wi-Fi can be deployed in accordance with [EEE 802.11
(Wireless LAN), IEEE 802.15.4 (Low-Rate wireless PAN,
such as ZigBee, WirelessHART, and MiWi), IEEE 802.22
(Wireless Regional Area Network), or other standard. In
some embodiments, Wi-Fi connection can be alternatively
established if other connections (e.g., RFID, NFC, and
Bluetooth) are not established.

[0037] Inother embodiments, the wireless communication
link 110 can implement other types of short-range commu-
nications, such as infrared data communication, 7-Wave,
ANTH+, and other suitable protocols.
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[0038] Although the wireless communication link 110 is
primarily described in the present disclosure, other embodi-
ments are also possible where a wired communication link
replaces the wireless communication link 110 or used
together with the wireless communication link 110.

[0039] With continued reference to FIG. 1, the data com-
munication network 112 communicates digital data between
one or more computing devices, such as among the reading
device 104 and the data management system 106. Examples
of the network 112 include a local area network and a wide
area network, such as the Internet. In some embodiments,
the network 112 includes a wireless communication system,
awired communication system, or a combination of wireless
and wired communication systems. A wired communication
system can transmit data using electrical or optical signals in
various possible embodiments. Wireless communication
systems typically transmit signals via electromagnetic
waves, such as in the form of optical signals or radio
frequency (RF) signals. A wireless communication system
typically includes an optical or RF transmitter for transmit-
ting optical or RF signals, and an optical or RF receiver for
receiving optical or RF signals. Examples of wireless com-
munication systems include Wi-Fi communication devices
(such as utilizing wireless routers or wireless access points),
cellular communication devices (such as utilizing one or
more cellular base stations), and other wireless communi-
cation devices.

[0040] As such, since the sensing device 102 and the
reading device 104 communicate with each other via the
wireless communication link 110, the system 100 allows
conveniently measuring physiological parameters without
requiring the patient’s involvement. For example, when a
patent with the sensing device 102 is in sleep, a user can
simply bring the reading device 104 close to the sensing
device 102 to activate the sensing device 102 and/or receive
the measurements from the sensing device 102 without
waking the patient.

[0041] FIG. 2 is a flowchart illustrating an example
method 120 of operating the system 100 using the sensing
device 102 and the reading device 104.

[0042] In the present disclosure, the sensing device 102
includes a patch that is removably attached on the body
surface of the subject S and configured to monitor body
temperature of the subject S. Therefore, the sensing device
102 is also referred to herein as a temperature sensing device
or patch. Further, the sensing device 102 can communicate
with the reading device 104 via the wireless communication
link 110, such as short range wireless communication. Other
embodiments are also possible in various manners.

[0043] At operation 122, the temperature sensing device
102 is engaged with the subject S. In some embodiments, the
temperature sensing device 102 is configured as a patch and
attached to the subject’s skin so as to be ready for measuring
the subject’s body temperature.

[0044] At operation 124, the reading device 104 is brought
close to the sensing device 102 within a predetermined
activation range so that the sensing device 102 is activated.
When activated, the sensing device 102 can operate to detect
the temperature at a body area of the subject S on which the
sensing device 102 is attached. Where the reading device
104 is configured as a passive device, the reading device 104
transmits a trigger signal to the sensing device 102 such that
the sensing device 102 is supplied with electric power for
activation.
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[0045] At operation 126, the reading device 104 obtains
the temperature measurement from the sensing device 102.
For example, upon activation, the sensing device 102 mea-
sures the temperature and transmits the measurements to the
reading device 104 via the wireless communication link 110.
The operation 126 is further described below with reference
to FIG. 7.

[0046] FIG. 3 schematically illustrates an example of the
sensing device 102, which is used for sensing and transmit-
ting physiological parameters of the subject S. The sensing
device 102 includes a sensing circuit 130 and an antenna
140. The sensing circuit 130 can include a sensor unit 132,
a control unit 134, and a communication unit 136.

[0047] In some embodiments, the sensing device 102
operates as a transponder configured to emit an identifying
signal in response to an interrogating received signal. In the
depicted example, the sensing device 102 is primarily illus-
trated as a near field communication (NFC) unit. In other
embodiments, the sensing device 102 can be designed to be
in other types of communication, such as radio frequency
identification (RFID) unit, Bluetooth, Wi-Fi, and other
short-range wireless communications.

[0048] As further illustrated in FIGS. 5 and 6, the sensing
device 102 can be configured as a patch. The sensing circuit
130 can be designed as a tag or label suitable to be contained
within the patch. The tag or label can be formed to be
substantially flat and thin so as to be easily mounted onto, or
embedded into, the patch.

[0049] The sensor unit 132 includes one or more sensors
operable to detect one or more physiological parameters. In
some examples, the sensor unit 132 includes one sensor for
detecting one type of physiological parameters. In other
examples, the sensor unit 132 includes a plurality of sensors
for detecting different types of physiological parameters.
Example sensors of the sensor unit 132 include temperature
sensors, heartrate sensors, electrocardiogram (ECG) sen-
sors, respiratory rate sensors, accelerometers, SpO2 sensors,
heartrate variability sensors, galvanic skin response sensors,
blood pressure sensors, blood glucose sensors, blood oxygen
sensors, and any other sensors suitable for measuring physi-
ological parameters. The sensor unit 132 can further include
one or more sensors (e.g., accelerometer) for detecting the
subject’s activity and posture, such as whether the subject is
standing, sitting, laying down, or engaged in physical activ-
ity, such as running.

[0050] Where the sensor unit 132 is configured to detect
temperature, the sensor unit 132 can include at least one
temperature responsive element, such as a thermistor, ther-
mocouple, or other miniature temperature responsive sensor.
In other examples, the sensor unit 132 includes an infrared
thermometer capable of sensing the infrared radiation emit-
ted near the skin or other external surface of a patient. Other
types of thermometers are also possible.

[0051] The control unit 134 operates to process signals
obtained by the sensor unit 132. Data processed by the
control unit 134 can be stored in a storage unit. In some
examples, the storage unit can also store information for
identifying the sensing device 102, such as serial informa-
tion or tag information. When the parameter data (e.g.,
measurement data) can be transmitted from the sensing
device 102 to the reading device 104, the device identifica-
tion information can also be transmitted to the reading
device 104 for identifying the sensing device 102 in com-
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munication. An example of the control unit 134 is further
described with reference to FIG. 4.

[0052] The communication unit 136 operates to send
signals obtained by the sensor unit 132 to the reading device
104 via the wireless communication link 110. In some
examples, the communication unit 136 can also receive
signals from the reading device 104 via the wireless com-
munication link 110. In other examples, the communication
unit 136 is further configured to communicate with the data
management system 106 and/or other computing devices via
the network 112. Although the communication unit 136 is
illustrated to be included in the control unit 134, the com-
munication unit 136 can be configured separately from the
control unit 134,

[0053] The antenna 140 is configured to receive and
transmit a radio frequency (RF) signal. The antenna 140 can
be made flat so as to be incorporated into the sensing patch
102. In some example, the antenna 140 is separate from the
sensing circuit 130. In other embodiments, the antenna 140
can be formed on the sensing circuit 130.

[0054] FIG. 4 schematically illustrates an example of the
control unit 134 of FIG. 3. In the illustrated example, the
control unit 134 is configured for NFC or RFID communi-
cation.

[0055] The control unit 134 is arranged within the sensing
patch 102 and electrically coupled to the antenna 140. In
some embodiments, the control unit 134 is implemented in
an integrated circuit (IC). In operation, a signal is received
by the antenna 140 and communicated to the control unit
134. The control unit 134 operates to harvest power and
respond as necessary in response to the incoming signal. In
particular, the control unit 134 is configured to store and
process information, modulate and demodulate a RF signal,
collect power from an associated reader signal, and perform
other functions.

[0056] In some embodiments, the control unit 134
includes a power management unit (PMU) 152, a processing
unit 154, and a storage unit 156. In other embodiments, the
control unit 134 can include one or more components in
addition to the components described above, and/or replace
one or more of the components described above by different
components.

[0057] The PMU 152 operates to harvest raw RF power
received via the antenna 140. In particular, an RF wave
received via the antenna 140 is transmitted to the PMU 152
as a signal. The signal is used for harvesting the power and
also decoded for further processes. Where the sensing patch
102 is implemented as a passive NFC device, the sensing
patch 102 does not have its own power source. The sensing
patch 102 can be powered by electromagnetic induction
from magnetic fields produced near a reader of the sensing
patch 102 (e.g., the reading device 104). However, it is
recognized that the control unit 134 can be powered in
different manners. For example, where the sensing patch 102
is implemented as an active or semi-passive RFID tag, the
sensing patch 102 uses internal power source to power the
circuit.

[0058] The processing unit 154 operates to receive signals
from the antenna 140. In some examples, a demodulator is
provided to demodulate an RF signal received via the
antenna 140. The demodulator can be implemented in a way
known in the art, including, for example, attenuator stage
and amplifier stage. The processing unit 154 can perform
various operations and generate an output signal for trans-

Oct. 26, 2017

mission. In some examples, a modulator is provided to
modulate an output signal generated by the processing unit
154. The modulated signal is transmitted through the
antenna 140 to one or more readers, such as the reading
device 104. The modulator can be implemented in a way
known in the art, including, for example, driver stage and
amplifier stage. The processing unit 228 can be implemented
in a way known in the art, including, for example, a
processor, a decoder, and an encoder.

[0059] The storage unit 156 includes one or more memo-
ries configured to store data readable by a reader, such as the
reading device 104. The storage unit 156 can be of various
types, including volatile and nonvolatile, removable and
non-removable, and/or persistent media. In some embodi-
ments, the storage unit 156 is an erasable programmable
read only memory (EPROM).

[0060] Referring to FIGS. 5 and 6, an example of the
sensing device 102 is described in more detail. FIG. 5 is a
schematic bottom view of the sensing device 102 in accor-
dance with an exemplary embodiment of the present disclo-
sure, and FIG. 6 is a schematic perspective view of the
sensing device 102 of FIG. 5.

[0061] Insome examples, the sensing device 102 is manu-
factured as a single piece. The sensing device 102 can be
configured to be disposable or for a single subject use. In the
illustrated example, the sensor device 102 includes a flexible
substrate 170 that includes the sensing circuit 130 and the
antenna 140 therewithin. The substrate 170 can expose at
least a portion of the sensor unit 132, such as a thermistor
acting as a temperature responsive element, therethrough so
that the sensor unit 132 is located closer to the subject’s
body surface when the sensing device 102 is attached to the
subject’s body. In other embodiments, other types of sensor
unit 132 can be employed.

[0062] In some examples, an adhesive layer 172 is pro-
vided on the substrate 170 to allow the substrate 170 to be
attached to a body surface of the subject S. In other
examples, the substrate 170 is adapted to be removably
attached to a body surface of the subject S with or without
the adhesive layer 172. In some examples, the substrate 170
is made of flexible materials, such as polymeric materials,
which are stretchable to remain attached to a body skin when
the body skin deforms.

[0063] The adhesive layer 172 can be made of various
materials. In some examples, the adhesive layer 172 is made
of flexible polymeric materials, which are stretchable to
conform to the deformation of a body skin on which the
sensing patch 102 is attached. The adhesive layer 172 can
include a hydrogel, which can provide skin-adhesion prop-
erties. The adhesive layer 172 can further function as a
thermal conduit between the sensor unit 132 and the sub-
ject’s skin. In addition or alternatively, the adhesive layer
172 includes a pressure-sensitive adhesive.

[0064] The materials used for the layers of the sensing
patch 102 are capable of providing resistance to water,
sweat, humidity, and other human or environmental factors
that may reduce or deteriorate the bond between the patch
102 and the subject’s skin over the length of a predetermined
time period.

[0065] In some examples, the layers of the sensing patch
102 are made to be flexible and stretchable to accommodate
the movement of a body skin of the subject S to which the
sensing patch 102 is attached. As such, when the body skin
moves or changes its shape (e.g., the body skin stretches or
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shrinks), the layers of the sensing patch 102 can remain
properly attached to the body skin by conforming to the
various shapes of the body skin. Since the sensing circuit
130 is small in size relative to the sensing patch 102, the
sensing circuit 130 does not generally interfere with the
flexibility of the layers of the sensing patch 102. In other
examples, the sensing circuit 130 can also be made with a
flexible circuit board so that the layers and the sensing
circuit 130 of the sensing patch 102 conform to different
shapes of the subject’s body skin on which the sensing patch
102 is attached.

[0066] FIG. 7 is a flowchart illustrating an example
method 200 of obtaining a physiological measurement using
the physiological parameter sensing device 102 and the
reading device 104 in accordance with an exemplary
embodiment of the present disclosure. In some examples,
the method 200 includes operations that are performed by
the reading device 104 that is in communication with the
sensing device 102. For example, the operations in the
method 200 are executed by one or more processors, such as
the processing device 302 as illustrated in FIG. 11. In other
examples, the method 200 includes operations that are at
least partially performed by the sensing device 102.

[0067] The method 200 begins when the sensing device
102 is arranged in place on a predetermined location of the
subject’s body and activated by the reading device 104. As
described above, the sensing device 102 can be activated
when the reading device 104 comes in proximity of the
sensing device 102 and falls within a predefined reading
range.

[0068] At operation 202, the reading device 104 deter-
mines if a flag for indicating the stability of the sensing
device 102 is stored in the sensing device 102. The stability
indication flag is used to represent that the temperature to be
detected by the sensing device 102 has been stabilized over
time, and that the sensing device 102 is thus adapted to
instantly provide an accurate temperature measurement
without any time delay in measuring a temperature through
the sensing device 102. As described herein, the sensing
device 102 is not ready to immediately detect the body
temperature of the subject S shortly after the sensing device
102 is first attached to a body portion (e.g., skin or tissues)
of the subject S. Such measurement time delay can occur for
various reasons. For example, such reasons can include the
construction of the sensing device 102 including the location
of the sensing unit 132 within the sensing device 102, the
heat capacity of the sensing unit 132, a difference in tem-
perature between the sensing device 102 and the subject’s
body portion to which the sensing device 102 is attached,
and an improper attachment of the sensing device 102 on the
subject’s body portion. Because of such various reasons,
when the sensing device 102 is first engaged with the
subject’s body, the temperature detected by the sensing
device 102 can be unstable or fluctuate for certain period of
time (e.g., t3 or t4 as illustrated in FIG. 9) until the sensing
device 102 becomes in thermal equilibrium with the body
portion on which the sensing device 102 is attached. As the
sensing device 102 and the body portion engaging the
sensing device 102 become in thermal equilibrium, the
temperature detected by the sensing device 102 is stabilized,
and thus can be used as an accurate measurement of the
subject’s body temperature.

[0069] As such, the sensing device 102 typically requires
some time until it can reliably measure the body tempera-
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ture. However, it is preferable to take body temperature
measurements as quickly as possible in many situations. An
indication of temperature stability is important to shorten the
time required to measure a reliable body temperature. As
such, the stability indication flag can be adapted to provide
such an indication of temperature stability. As described
herein, if it is indicated that the temperature detected by the
sensing device 102 has been stabilized, the reading device
104 can obtain the body temperature measurement imme-
diately (i.e., without an extended period of time for stabili-
zation) when the sensing device 102 is activated to detect the
body temperature. If it is found that the temperature detected
by the sensing device 102 is not stabilized yet, the reading
device 104 can be configured to predict the body tempera-
ture for quick body temperature reading. In this case, the
reading device 104 can be further configured to set a stability
indication flag for quick response in subsequent measure-
ments. The details are further described below with refer-
ence to FIGS. 8-10.

[0070] In some examples, the stability indication flag is
implemented as a predefined bit or bit sequence that holds a
binary value, and stored in the storage unit 156 of the
sensing device 102. When the reading device 104 activates
the sensing device 102, the sensing device 102 can transmit
data including the flag so that the reading device 104
determines the existence of the flag. In other examples, the
stability indication flag can be stored in other devices, such
as the reading device 104.

[0071] If it is determined that the stability indication flag
is not present, the method 200 moves on to an initial
monitoring operation 202. As described below, the stability
indication flag is set during the initial monitoring operation
204. If the stability indication flag is determined to be
present, a normal monitoring operation 204 is performed. An
example of the initial monitoring operation 202 is described
with reference to FIG. 8. An example of the normal moni-
toring operation 206 is described with reference to FIG. 10.
[0072] Although the operations 202, 204, and 206 are
described to be performed primarily by the reading device
104 above, the sensing device 102 can be configured to
perform at least one of the operations in other embodiments.
[0073] FIG. 8 is a flowchart illustrating an example
method 210 of performing the initial monitoring operation
204. The method 210 is described with further reference to
FIG. 9, which illustrates a variation in detected body tem-
perature (T) over time ().

[0074] In some examples, the method 210 includes opera-
tions that are performed by the reading device 104 that is in
communication with the sensing device 102. For example,
the operations in the method 210 are executed by one or
more processors, such as the processing device 302 as
illustrated in FIG. 11. In other examples, the method 210
includes operations that are at least partially performed by
the sensing device 102.

[0075] In general, during the initial monitoring operation
202, the reading device 104 obtains at least two temperatures
at different times, determines a rate of temperature increase,
and compare the rate with a predetermined threshold to
indicate that the temperature to be monitored has been
sufficiently stabilized to provide a reliable reading.

[0076] The method 210 is performed when the reading
device 104 activates the sensing device 102 (i.e., the opera-
tion 124 in FIG. 2) and while the reading device 104 keeps
the sensing device 102 activated, as illustrated at operation
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212. The sensing device 102 stays activated for a predeter-
mined period of time for the initial monitoring operation
202. The predetermined period of time is longer than a time
required for performing the normal monitoring operation
204. In some embodiments, the predetermined period of
time is between about 1 second and about 10 seconds. In
other embodiments, the predetermined period of time is
between about 2 seconds and about 6 seconds. In yet other
embodiments, the predetermined period of time is between
about 3 seconds and about 5 seconds. In yet other embodi-
ments, the predetermined period of time is set about 4
seconds.

[0077] At operation 214, the reading device 104 operates
to obtain a first temperature at a first time. In some examples,
the reading device 104 sends a request for detecting a
temperature at the first time, and, in response, the sensing
device 102 transmits the temperature (i.e., the first tempera-
ture) detected at the first time. In other examples, the sensing
device 102 is programmed to automatically detect tempera-
ture at a plurality of times at predetermined intervals during
the initial monitoring operation 204 (i.e., when the stability
indication flag is not present), and, therefore, the sensing
device 102 can transmit the first temperature at the first time
to the reading device 104 as programmed. Other methods for
obtaining the temperature at predetermined times are also
possible in yet other examples.

[0078] At operation 216, the reading device 104 operates
to obtain a second temperature at a second time. The second
temperature at the second time can be detected and trans-
mitted to the reading device 104 similarly to the operation
214.

[0079] By way of example, the first time in the operation
214 is set as a time (i.e., t0 in FIG. 9) at which, or shortly
after, the sensing device 102 is activated. The second time in
the operation 216 is set as a predetermined time (i.e., t1 in
FIG. 9) after the sensing device 102 is activated. In other
examples, the first and second times can be different points
in time at different intervals after the sensing device 102 is
activated. For example, in FIG. 9, the first and second times
can be any combination selected from 0, t1, t2, and t3, and
4 to the extent that the first time is ahead of the second time.
[0080] At operation 218, the reading device 104 operates
to calculate a difference between the first temperature and
the second temperature over time. The difference represents
a variation slope of the monitored temperature. In the above
example, the difference can be calculated as

T1-T0
110"

[0081] At operation 220, the reading device 104 compares
the difference calculated at the operation 218 with a prede-
termined threshold. In some examples, the reading device
104 determines whether the difference is less than the
threshold. The threshold is determined to represent that the
temperature is so stabilized over time as to provide a reliable
reading on the body temperature. As the threshold is set to
close to zero, the stability of the temperature over time
increases.

[0082] Ifitis determined that the difference is less than the
threshold (“YES” at the operation 220), the method 210
continues on to operation 222. Otherwise (“NO” at the
operation 220), the method 210 moves on to operation 226.
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[0083] At operation 222, the reading device 104 set a
stability indication flag in the storage unit of the sensing
device 102. As described herein, the stability indication flag
is used to represent that the temperature to be detected by the
sensing device 102 has been stabilized and thus the reading
device 104 can take the body temperature measurement
from the sensing device 102 immediately when the reading
device 104 activates the sensing device 102. The stability
indication flag is used at the operation 202 (FIG. 7) to
determine which process is performed between the initial
monitoring operation 204 and the normal monitoring opera-
tion 206. When the stability indication flag is found in
subsequent measurements (i.e., the normal monitoring
operation 206), the measurements can be quickly performed
without any delay. In some examples, such a measurement
can be taken in less than one second.

[0084] At operation 224, the reading device 104 outputs
the second temperature as a body temperature reading for
the subject S. In some examples, the predicted temperature
is displayed on the reading device 104. In other examples,
the predicted temperature is transmitted from the reading
device 104 to the data management system 106 for further
use.

[0085] At operation 226, the reading device 104 operates
to predict a body temperature based on the temperatures
detected in the preceding operations. The body temperature
is predicted to save the measurement time during the initial
monitoring operation 204. Therefore, a quick body tempera-
ture reading is possible even in the initial monitoring opera-
tion 204. In some examples, the body temperature is pre-
dicted based on the change in the temperature difference
calculated in the operation 218. One example of the predic-
tion process is described in U.S. Pat. No. 5,632,555, titled
Medical Thermometer, assigned to Welch Allyn, Inc.

[0086] At operation 228, the reading device 104 outputs
the predicted temperature as a body temperature reading for
the subject S. In some examples, the predicted temperature
is displayed on the reading device 104. In other examples,
the predicted temperature is transmitted from the reading
device 104 to the data management system 106 for further
use.

[0087] At operation 230, the reading device 104 deacti-
vates the sensing device 102 to finish the initial monitoring
operation 204. In some examples, where the reading device
104 is a hand-held passive device, the reading device 104 is
moved away from the sensing device 102 so as to be located
outside the reading range, and the sensing device 102 loses
power supply and is deactivated. Other methods for deac-
tivating the sensing device 102 are possible in other embodi-
ments.

[0088] Referring again to FIG. 9, the points in time (e.g.,
10, t1, t2, 13, and t4) at which the temperature is measured by
the sensing device 102 during the initial monitoring opera-
tion are configured to be apart at constant intervals (I1, 12,
13, and 14). During each interval, the temperature difference
(T1-TO, T2-T1, T3-T2, and T4-T3) is evaluated to deter-
mine the variation in the temperature difference is stabilized.
Depending on the threshold, it is interpreted that the tem-
perature is stabilized over time. In the illustrated example,
the temperature monitored after a time (t4) is considered to
be stable. Thus, the stability indication flag is stored in the
sensing device 102 after the time (t4), and the normal
monitoring operation 206 can be performed after the time
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(t4). In other examples, the threshold can be set such that the
temperature after a different time (e.g., tl, t2 or t3) is
considered to be stabilized.

[0089] FIG. 10 is a flowchart illustrating an example
method 250 of performing the normal monitoring operation
206. In some examples, the method 250 includes operations
that are performed by the reading device 104 that is in
communication with the sensing device 102. For example,
the operations in the method 250 are executed by one or
more processors, such as the processing device 302 as
illustrated in FIG. 11. In other examples, the method 250
includes operations that are at least partially performed by
the sensing device 102.

[0090] The method 250 is performed when the reading
device 104 is activated (i.e., the operation 124 in FIG. 2) and
the stability indication flag is found to be stored in the
sensing device 102.

[0091] At operation 252, the reading device 104 obtains
the temperature as soon as the sensing device 102 is acti-
vated. In some examples, the trigger signal that is transmit-
ted from the reading device 104 to the sensing device 102 for
activation can include a request for the sensing device 102
to detect the temperature using the sensing unit 132 thereof.
Then, the sensing device 102 detects the temperature
through the sensing unit 132 and transmits the measurement
to the reading device 104 as the sensing device 102 is
activated. In other examples, the sensing device 102 can be
programmed to immediately detect and transmit the tem-
perature to the reading device 104 when activated.

[0092] As such, obtaining the body temperature during the
normal monitoring operation can be completed in a shorter
period of time than the temperature measuring process
during the initial monitoring operation. In some examples,
during the normal monitoring operation, the temperature can
be obtained in less than four seconds after the sensing device
102 is activated. In other examples, during the normal
monitoring operation, the temperature can be obtained in
less than 2 seconds after the sensing device 102 is activated.
In yet other examples, the temperature can be obtained in
less than a second after the sensing device 102 is activated
for the normal monitoring operations.

[0093] At operation 254, the reading device 104 receives
the detected measurement of the body temperature and
outputs the measurement. In some examples, the detected
temperature is displayed on the reading device 104. In other
examples, the temperature is transmitted from the reading
device 104 to the data management system 106 for further
use.

[0094] At operation 256, the reading device 104 deacti-
vates the sensing device 102 to finish the normal monitoring
operation 204. In some examples, where the reading device
104 is a hand-held passive device, the reading device 104 is
moved away from the sensing device 102 so as to be located
outside the reading range, and the sensing device 102 loses
power supply and is deactivated. Other methods for deac-
tivating the sensing device 102 are possible in other embodi-
ments.

[0095] As such, once the stability indication flag is set in
the sensing device 102, the normal monitoring operation 206
is executed by the reading device 104 and the body tem-
perature of the subject S can be instantly obtained as the
reading device 104 activates the sensing device 102. When
the measurement is obtained, the sensing device 102 is
deactivated until the next measurement is requested by the
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reading device 104. Since the stability indication flag has
been set up, the subsequent measurements can also be
immediately obtained each time the sensing device 102 are
activated.

[0096] In some examples, the reading device 104 can be
configured to periodically activate the sensing device 102 to
obtain a plurality of body temperatures over time. For
example, where the reading device 104 is configured with a
fixed structure, such as a hospital bed or homecare bed, so
as to be located close to the sensing device 102 within a read
coverage, the reading device 104 is designed to transmit a
trigger signal to the sensing device 102 for activation at
predetermined intervals.

[0097] Although it is primarily described herein that the
sensing device 102 is configured as a passive device, which
is activated by the reading device 104, it is also possible to
configure the sensing device 102 as an active device, which
includes its own power source, such as a battery. In this
structure, the sensing device 102 can be configured to
periodically detect the body temperature of the subject S
without requiring a trigger signal from the reading device
104. In some examples, the active sensing device 102 can be
configured to determine the temperature rise or stability
(such as the initial monitoring operation 204) without inter-
action with the reading device 104. Further, the active
sensing device 102 can automatically set reading intervals
based on the temperature rise or stability. In other examples,
the active sensing device 102 can extend the reading inter-
vals longer when the temperature is determined to have been
stabilized (i.e., the sensing device has reached thermal
equilibrium). Such extended reading intervals can reduce
computing process and save the power source (e.g., a battery
of the sensing device 102).

[0098] FIG. 11 illustrates an exemplary architecture of the
reading device 104. The reading device 104 illustrated in
FIG. 11 is used to execute the operating system, application
programs, and software modules (including the software
engines) described herein.

[0099] The reading device 104 is a computing device of
various types. In some embodiments, the reading device 104
is a mobile computing device. Examples of the reading
device 104 as a mobile computing device include a mobile
device (e.g., a smart phone and a tablet computer), a
wearable computer (e.g., a smartwatch and a head-mounted
display), a personal digital assistant (PDA), a handheld
game console, a portable media player, a ultra-mobile PC, a
digital still camera, a digital video camera, and other mobile
devices. In other embodiments, the reading device 104 is
other computing devices, such as a desktop computer, a
laptop computer, or other devices configured to process
digital instructions.

[0100] It is recognized that the architecture illustrated in
FIG. 11 can also be implemented in other computing devices
used to achieve aspects of the present disclosure. For
example, the data management system 106 can be config-
ured similarly to the architecture of FIG. 11. To avoid undue
repetition, this description of the reading device 104 will not
be separately repeated herein for each of the other comput-
ing devices including the data management system 106.
[0101] The reading device 104 includes, in some embodi-
ments, at least one processing device 302, such as a central
processing unit (CPU). A variety of processing devices are
available from a variety of manufacturers, for example, Intel
or Advanced Micro Devices. In this example, the reading
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device 104 also includes a system memory 304, and a
system bus 306 that couples various system components
including the system memory 304 to the processing device
302. The system bus 306 is one of any number of types of
bus structures including a memory bus, or memory control-
ler; a peripheral bus; and a local bus using any of a variety
of bus architectures.

[0102] The system memory 304 includes read only
memory 308 and random access memory 310. A basic
input/output system 312 containing the basic routines that
act to transfer information within the reading device 104,
such as during start up, is typically stored in the read only
memory 308.

[0103] The reading device 104 also includes a secondary
storage device 314 in some embodiments, such as a hard
disk drive, for storing digital data. The secondary storage
device 314 is connected to the system bus 306 by a second-
ary storage interface 316. The secondary storage devices and
their associated computer readable media provide nonvola-
tile storage of computer readable instructions (including
application programs and program modules), data struc-
tures, and other data for the reading device 104.

[0104] Although the exemplary environment described
herein employs a hard disk drive as a secondary storage
device, other types of computer readable storage media are
used in other embodiments. Examples of these other types of
computer readable storage media include magnetic cas-
settes, flash memory cards, digital video disks, Bernoulli
cartridges, compact disc read only memories, digital versa-
tile disk read only memories, random access memories, or
read only memories. Some embodiments include non-tran-
sitory media.

[0105] A number of program modules can be stored in
secondary storage device 314 or memory 304, including an
operating system 318, one or more application programs
320, other program modules 322, and program data 324.
[0106] In some embodiments, the reading device 104
includes input devices to enable a user to provide inputs to
the reading device 104. Examples of input devices 326
include a keyboard 328, a pointer input device 330, a
microphone 332, and a touch sensitive display 340. Other
embodiments include other input devices. The input devices
are often connected to the processing device 302 through an
input/output interface 338 that is coupled to the system bus
306. These input devices 326 can be connected by any
number of input/output interfaces, such as a parallel port,
serial port, game port, or a universal serial bus. Wireless
communication between input devices and interface 338 is
possible as well, and includes infrared, BLUETOOTH®
wireless technology, 802.11a/b/g/n, cellular, or other radio
frequency communication systems in some possible
embodiments.

[0107] In this example embodiment, a touch sensitive
display device 340 is also connected to the system bus 306
via an interface, such as a video adapter 342. The touch
sensitive display device 340 includes touch sensors for
receiving input from a user when the user touches the
display. Such sensors can be capacitive sensors, pressure
sensors, or other touch sensors. The sensors not only detect
contact with the display, but also the location of the contact
and movement of the contact over time. For example, a user
can move a finger or stylus across the screen to provide
written inputs. The written inputs are evaluated and, in some
embodiments, converted into text inputs.
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[0108] In addition to the display device 340, the reading
device 104 can include various other peripheral devices (not
shown), such as speakers or a printer.

[0109] When used in a local area networking environment
or a wide area networking environment (such as the Inter-
net), the reading device 104 is typically connected to the
network through a network interface, such as a wireless
network interface 346. Other possible embodiments use
other communication devices. For example, some embodi-
ments of the reading device 104 include an Ethernet network
interface, or a modem for communicating across the net-
work.

[0110] The reading device 104 typically includes at least
some form of computer-readable media. Computer readable
media includes any available media that can be accessed by
the reading device 104. By way of example, computer-
readable media include computer readable storage media
and computer readable communication media.

[0111] Computer readable storage media includes volatile
and nonvolatile, removable and non-removable media
implemented in any device configured to store information
such as computer readable instructions, data structures,
program modules or other data. Computer readable storage
media includes, but is not limited to, random access
memory, read only memory, electrically erasable program-
mable read only memory, flash memory or other memory
technology, compact disc read only memory, digital versatile
disks or other optical storage, magnetic cassettes, magnetic
tape, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to store the
desired information and that can be accessed by the reading
device 104. Computer readable storage media does not
include computer readable communication media.

[0112] Computer readable communication media typically
embodies computer readable instructions, data structures,
program modules or other data in a modulated data signal
such as a carrier wave or other transport mechanism and
includes any information delivery media. The term “modu-
lated data signal” refers to a signal that has one or more of
its characteristics set or changed in such a manner as to
encode information in the signal. By way of example,
computer readable communication media includes wired
media such as a wired network or direct-wired connection,
and wireless media such as acoustic, radio frequency, infra-
red, and other wireless media. Combinations of any of the
above are also included within the scope of computer
readable media.

[0113] The computing device illustrated in FIG. 11 is also
an example of programmable electronics, which may
include one or more such computing devices, and when
multiple computing devices are included, such computing
devices can be coupled together with a suitable data com-
munication network so as to collectively perform the various
functions, methods, or operations disclosed herein.

[0114] Referring again to FIG. 11, the reading device 104
can include a location identification device 348. The location
identification device 348 is configured to identify the loca-
tion or geolocation of the reading device 104. The location
identification device 348 can use various types of geolocat-
ing or positioning systems, such as network-based systems,
handset-based systems, SIM-based systems, Wi-Fi position-
ing systems, and hybrid positioning systems. Network-based
systems utilize service provider’s network infrastructure,
such as cell tower triangulation. Handset-based systems
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typically use the Global Positioning System (GPS). Wi-Fi
positioning systems can be used when GPS is inadequate
due to various causes including multipath and signal block-
age indoors. Hybrid positioning systems use a combination
of network-based and handset-based technologies for loca-
tion determination, such as Assisted GPS.
[0115] Referring again to FIG. 11, the reading device 104
further includes a short-range wireless communication
device 350. The short-range wireless communication device
350 is configured to establish short-range wireless commu-
nication with the sensing patch 102. Short-range wireless
communication is one-way or two-way short-range to
medium-range wireless communication. Short-range wire-
less communication can be established according to various
technologies and protocols. Examples of short-range wire-
less communication include a radio frequency identification
(RFID), a near field communication (NFC), a Bluetooth
technology, and a Wi-Fi technology.
[0116] The various examples and teachings described
above are provided by way of illustration only and should
not be construed to limit the scope of the present disclosure.
Those skilled in the art will readily recognize various
modifications and changes that may be made without fol-
lowing the example examples and applications illustrated
and described herein, and without departing from the true
spirit and scope of the present disclosure.
What is claimed is:
1. A system for monitoring a physiological parameter of
a subject, the system comprising:
a parameter sensing device attachable to a body of the
subject, the parameter sensing device configured to
detect at least one physiological parameter when
attached to the body of the subject and activated, and
a reading device configured to:
transmit a trigger signal to the parameter sensing device
to activate the parameter sensing device;

obtain a first physiological parameter at a first time
using the parameter sensing device;

obtain a second physiological parameter at a second
time using the parameter sensing device, the second
time being later than the first time;

calculate a parameter difference between the first physi-
ological parameter and the second physiological
parameter;

compare the parameter difference with a threshold,;

if the parameter difference is less than the threshold,
store a stability indication flag in the parameter
sensing device, the stability indication flag adapted
for indicating that the physiological parameter has
stabilized over time;

transmit a second trigger signal to the parameter sens-
ing device to activate the parameter sensing device;

determine that the stability indication flag is stored in
the parameter sensing device; and

obtain a third parameter after the parameter sensing
device is activated.

2. The system of claim 1, wherein the trigger signal from
the reading device is configured to maintain the parameter
sensing device to be activated for a first period of time,
wherein the stability indication flag is stored during the first
period of time.

3. The system of claim 2, wherein the reading device is
configured to obtain the third parameter within a second
period of time after the parameter sensing device is activated
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by the second trigger signal, the second period of time being
shorter than the first period of time.

4. The system of claim 1, wherein the reading device is
further configured to:

if the parameter difference is less than the threshold,

outputting the second physiological parameter as a
detected parameter.

5. The system of claim 1, wherein the reading device is
further configured to:

if the parameter difference is not less than the threshold,

predict a stabilized parameter before the physiological
parameter is stabilized over time; and

output the stabilized parameter as a detected parameter.

6. The system of claim 1, wherein the reading device is
further configured to deactivate the parameter sensing
device.

7. The system of claim 1, wherein the parameter sensing
device is configured to communicate with the reading device
via short range wireless communication.

8. The system of claim 1, wherein the parameter sensing
device includes a sensing patch, the sensing patch includes:

a sensing circuit including a sensor unit operable to detect

one or more physiological parameters, the sensing
circuit configured to process signals obtained by the
sensor unit and communicate with the reading device
via wireless communication link;

an antenna configured to receive from, and transmit to, the

reading device a radio frequency signal; and

a substrate supporting the sensing circuit and the antenna

and configured to be removably attached to a body
surface of the subject.
9. A method of obtaining a physiological parameter of a
subject, the method comprising:
obtaining a first physiological parameter at a first time
using a parameter sensing device, the parameter sens-
ing device attached to a body of the subject;

obtaining a second physiological parameter at a second
time using the parameter sensing device, the second
time being later than the first time;

calculating a parameter difference between the first physi-

ological parameter and the second physiological
parameter;

comparing the parameter difference with a threshold; d

if the parameter difference is less than the threshold,

storing a stability indication flag in the parameter
sensing device, the stability indication flag adapted for
indicating that physiological parameter has stabilized
over time;

transmitting a second trigger signal to the parameter

sensing device to activate the parameter sensing device;
determining that the stability indication flag is stored in
the parameter sensing device; and

obtaining a third parameter shortly after the parameter

sensing device is activated.

10. The method of claim 9, wherein the parameter sensing
device is maintained to be activated for a first period of time,
wherein the stability indication flag is stored during the first
period of time.

11. The method of claim 10, wherein the third parameter
is obtained within a second period of time after the param-
eter sensing device is activated by the second trigger signal,
the second period of time being shorter than the first period
of time.
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12. The method of claim 9, further comprising:

if the parameter difference is less than the threshold,
outputting the second physiological parameter as a
detected parameter.

13. The method of claim 9, further comprising:

if the parameter difference is not less than the threshold,
predicting a stabilized parameter before the physiologi-
cal parameter is stabilized over time; and

outputting the stabilized parameter as a detected param-
eter.

14. The method of claim 9, wherein:

the physiological parameter is a temperature; and

the parameter sensing device is configured to detect the
temperature at a body surface of the subject on which
the parameter sensing device is attached.

15. The method of claim 9, further comprising:

prior to obtaining a first physiological parameter, trans-
mitting a trigger signal to a parameter sensing device to
activate the parameter sensing device.

16. The method of claim 9, further comprising:

after storing a stability indication flag in the parameter
sensing device, extending reading intervals at which a
physiological parameter is obtained.

17. A system for monitoring a physiological parameter of

a subject, the system comprising:
a parameter sensing device configured as a passive device
and attachable to a body of the subject, the parameter
sensing device configured to detect at least one physi-
ological parameter when attached to the body of the
subject and activated, and
a reading device configured to:
transmit a trigger signal to the parameter sensing device
via short range wireless communication to activate
the parameter sensing device;

obtain a first physiological parameter at a first time
using the parameter sensing device;
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obtain a second physiological parameter at a second
time using the parameter sensing device, the second
time being later than the first time;

calculate a parameter difference between the first physi-
ological parameter and the second physiological
parameter;

compare the parameter difference with a threshold;

if the parameter difference is less than the threshold,
store a stability indication flag in the parameter
sensing device, the stability indication flag adapted
for indicating that the physiological parameter has
stabilized over time;

18. The system of claim 17, wherein the parameter
sensing device is powered by electromagnetic induction
from magnetic fields produced by the trigger signal from the
reading device.

19. The system of claim 17, wherein the parameter
sensing device includes a sensing patch, the sensing patch
includes:

a sensing circuit including a sensor unit operable to detect
one or more physiological parameters, the sensing
circuit configured to process signals obtained by the
sensor unit and communicate with the reading device
via wireless communication link;

an antenna configured to receive from, and transmit to, the
reading device a radio frequency signal; and

a substrate supporting the sensing circuit and the antenna
and configured to be removably attached to a body
surface of the subject.

20. The system of claim 17, wherein the parameter
sensing device is configured as a radio frequency identifi-
cation (RFID) device or a passive near field communication
(NFC) device.
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