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(57) ABSTRACT
A sensing apparatus for measuring at least one parameter
includes at least one sensor for detecting at least one
parameter and outputting a signal representative of the
parameter. The sensing apparatus includes a memory for
storing data and computer instructions and a communication
component configured to transmit data representative of a
value associated with the at least one parameter. A processor
of the sensing apparatus communicates with the at least one
sensor, the memory and the communication component. The
processor receives output signals from said at least one
sensor, and calculates at least one parameter based on
computer instructions stored in the memory. The parameter
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PHYSICAL PARAMETER SENSING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of co-pending
U.S. patent application Ser. No. 15/094,609, filed Apr. 8,
2016, the entire contents of which are incorporated herein by
reference for all purposes, which claims the benefit of
priority under 35 U.S.C. § 119(e) to U.S. Provisional Appli-
cation Ser. No. 62/145,911 filed Apr. 10, 2015, which is
incorporated by reference herein in its entirety for all pur-
poses.

FIELD OF THE INVENTION

[0002] This application relates to measurement devices
and transmission devices. In embodiments, the application
relates to weight measurement devices.

BACKGROUND OF THE INVENTION

[0003] Smart sensors and other devices collect real time
data and may provide input data streams to receiving pro-
cessing devices such as: personal computers or mobile
telephones or tablets, computer applications, web applica-
tions, or cloud based programs and systems. These input
data streams may be transmitted through wired or wireless
communication links, such as wireless communications
implemented using standard protocols such as one of the
BLUETOOTH® protocols.

[0004] Typically, a receiving processing device is enabled
to process data transmitted from these sensors and devices
by a bridge application program (“app”) or a dedicated app
to process the data on the receiving processing device. In
either case, the app is in the form of software that must be
downloaded and installed on the receiving processing
device. In many cases, the app is specific to one device or
sensor.

[0005] Measuring devices are available for sensing vari-
ous physical parameters. The measuring device includes one
or more sensors which measure the physical parameters. The
sensors produce signals that are processed to produce a
value representative of the physical parameter in a desired
format. The processed physical parameter may then be
provided to a display and shown to the user. Additionally,
with the advance in computing technology and mobile
computing, applications are available which receive data
relating to physical parameters and provide a user with a
means of tracking physical parameters over time. These
applications, or apps, may analyze the received physical
parameter data and provide a user with additional informa-
tion about the physical parameter, or may provide other
information or coaching to a user who seeks to monitor or
control the levels of the tracked physical parameters. The
user may manually enter the physical parameter displayed
on the measuring device into the app. The app may be
running on, for example, a mobile device such as a smart-
phone. For example, a user wishing to track his or her body
weight, could install a fitness tracking app on their mobile
device. A data input screen provided by the app software
provides input fields for the user to select and manually enter
information via a hardware or virtual keyboard. The user
views their body weight as measured by the sensing or
measurement device (scale), for example, from a display on
the scale, and manually types or enters the displayed infor-
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mation into the app. The app saves the information for later
retrieval or additional processing such as tracking or other
fitness functions. However, this type of manual data entry is
inconvenient and demands the attention of the user. In
addition, manual data entry is subject to input errors, which
may affect the accuracy and usability of the entered data.
[0006] Measuring devices may be linked to a remote
processing device having specialized software installed
which perform functions such as weight tracking, fitness
tracking and management along with other fitness-related
functions. In order to implement a link between such a
measuring device and a processing device, the measuring
device must identify itself to the processing device. Once
identified, the measuring device transmits data to the pro-
cessing device in a format determined by a set of rules
established by the processing device. For example, an appli-
cation (app) running on a mobile device may provide an
Application Programming Interface (API), which provides
descriptions of the data that the app may receive, and
provides abstractions of data processing functions that may
be performed on the received data. For example, an abstrac-
tion of a data processing function in the API, may include a
method called “updateParameter( )”. The updateParameter
method may be called at the processing device and includes
a new value of the physical parameter measured by the
measuring device. The user need not know the specifics for
updating the value in the processing device or app running
on the processing device. Instead, the API provides the
format for the method call that allows the user of the
measuring device to call the method with the appropriate
input value, and the APT will complete the processing of the
specifics needed to properly update the value in the fitness
app. The measuring device is configured to perform mea-
surements using one or more sensors, process data from the
sensors representing the measurements performed, and pro-
vide the processed data to an application on the processing
device in a format dictated by the API for the app. Generally,
a user searches for a specialized app in an online market-
place such as GOOGLE PLAY™, or the APPLE®R APP
STORE®. The user selects an appropriate app and down-
loads the app to the user’s processing device. The app is
designed for interaction with a particular sensing device
(e.g. a weight scale), and provides a customized data inter-
face between the app and the sensing device. The down-
loadable apps may be proprietary, requiring that a particular
sensing device receive approval and authorization for com-
patibility and access to the application program interfaces
(APIs) that were used to implement the software in the app.
[0007] Sensing devices that operate with a broad range of
apps and overcome the disadvantages of manual data entry
are desired.

SUMMARY

[0008] A sensing apparatus according to an embodiment
of the disclosure for measuring at least one health and fitness
parameter includes at least one sensor for detecting at least
one health and fitness parameter and outputting a signal
representative of the parameter. The sensing apparatus
includes a memory for storing data and computer instruc-
tions, and a communication component configured to trans-
mit data representative of the at least one health and fitness
parameter. A processor in the sensing apparatus communi-
cates with the at least one sensor, the memory and the
communication component. The processor receives output
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signals from said at least one sensor and calculates at least
one health and fitness parameter based on computer instruc-
tions stored in the memory. The parameter is provided to the
communication component, which transmits the parameter
formatted in a human interface device (HID) or other input
device compliant protocol to a remote processing device.
[0009] A method according to an embodiment of the
disclosure for providing a health and fitness parameter value
from a sensing device to a remote processing device
includes the steps of: detecting at a sensor of the sensing
device, an aspect of a health and fitness parameter value;
outputting from the sensor, a signal representative of the
health and fitness parameter value; receiving at a processor
of the sensing device, the signal output by the sensor;
processing the output signal to calculate a health and fitness
parameter value; converting the calculated health and fitness
parameter in a human interface device (HID) compliant
protocol; providing the HID compliant health and fitness
parameter value to a communication component of the
sensing device; and transmitting, at the communication
component, the HID compliant health and fitness parameter
value to the remote processing device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is an illustration of a health and fitness
sensing device according to an embodiment of the disclo-
sure.

[0011] FIG. 2 is a block diagram illustrating selected
portions of the health and fitness sensing device of FIG. 1.
[0012] FIG. 2A is a block diagram of a communications
component of the health and fitness sensing device of FIG.
1 according to an embodiment of the disclosure.

[0013] FIG. 3A, FIG. 3B and FIG. 3C are exemplary
screen displays of a processing device showing the estab-
lishment of a communication link between the health and
fitness device of FIG. 1 and the processing device.

[0014] FIG. 4A and FIG. 4B are exemplary screen dis-
plays of a processing device showing the entry of health and
fitness data to an application on the processing device
according to an embodiment of the disclosure.

[0015] FIG. 5is a flow diagram of a process performed by
a HID compliant health or fitness information from a sensing
device, such as the scale shown in FIG. 1, according to an
embodiment of the disclosure.

[0016] FIG. 6 is a process flow diagram of a process for
receiving multiple health and fitness parameters in an HID
compliant format and entering the data contained in the data
stream at a processing device, according to an embodiment
of the disclosure.

[0017] FIG. 7 is a process flow diagram of a process of
measuring a health and fitness parameter at a sensing device
and inputting the measured parameter in a remote processing
device according to an embodiment of the disclosure.
[0018] FIG. 8 is a block diagram of a health monitoring
system according to an embodiment of the disclosure.

DETAILED DESCRIPTION

[0019] It is to be understood that the figures and descrip-
tions of this disclosure have been simplified to illustrate
elements that are relevant for a clear understanding of the
disclosed subject matter, while eliminating, for purposes of
clarity, many other elements found in typical electronic data
storage, data transfer systems and health-related sensors and
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equipment. However, because such element may be well-
known in the art, or because they do not facilitate a better
understanding of the subject matter, a discussion of such
elements is not provided herein. The disclosure herein is
directed to all such variations and modifications known to
those skilled in the art.

[0020] In the following detailed description, reference is
made to the accompanying drawings that show, by way of
illustration, embodiments in which the invention may be
practiced. It is to be understood that the various embodi-
ments of the invention, although different, are not necessar-
ily mutually exclusive. Furthermore, a particular feature,
structure, or characteristic described herein in connection
with one embodiment may be implemented within other
embodiments without departing from the scope of the inven-
tion. In addition, it is to be understood that the location or
arrangement of individual elements within each disclosed
embodiment may be modified without departing from the
scope of the invention. The following detailed description is,
therefore, not be taken in a limiting sense, and the scope of
invention is defined only in the appended claims, appropri-
ately interpreted, along with the full range of equivalents to
which the claims are entitled. In the drawings, like numerals
refer to the same or similar functionality through several
views.

[0021] Embodiments of the disclosure provide an appara-
tus for measuring and tracking physical parameters, includ-
ing but not limited to fitness and health information, such as
weight, body impedance, body fat or body water composi-
tion. In addition, additional sensors measuring non-health
related parameters may be included. By way of example,
certain embodiments of the disclosure may include an
apparatus that measures and tracks distances walked or run,
global positioning system (GPS) related data, among other
non-physical parameter data. Some embodiments may
incorporate sensors that include: temperature sensors, pres-
sure sensors, acclerometers, optical sensors, position sen-
sors, displacement sensors and force sensors. These embodi-
ments would include a processor compatible with the type of
sensor or sensors being used and be configured to process
and validate data received in signals from the sensors and
commuunicate the validated data to a communications com-
ponent. The communications component may include a
transmitter and receiver for sending and receiving data via a
wireless communications protocol. The wireless communi-
cations protocol may be a short-range wireless communica-
tions protocol. For example the wireless communications
protocol may comply with the BLUETOOTH® communi-
cation standard. The apparatus may be configured to sense
the fitness or health information, process and store the
information, and display a value associated with the sense
fitness or health information. The apparatus formats the
measurement values in a HID or other input device com-
pliant format and transmits the compliant data values to a
remote processing device. In an embodiment, the other
processing device may be a mobile device, such as a mobile
phone. However the processing device is not thus limited.
The other processing device may be any computing device
having a compatible processor. As the HID protocol is
defined as part of the Universal Serial Bus (USB) specifi-
cation, any computing device, such as a smartphone, tablet,
laptop computer, netbook, or desktop computer configured
to interface with a USB interface could be used. Further-
more, any operating system which supports the USB speci-
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fication could receive the HID compliant information. For
example, processing devices running a WINDOWS® oper-
ating system, MAC® OS X° operating systems, LINUX®,
UNIX®, or ANDROID™ and 10S® mobile operating sys-
tems among others may be configured to be compatible with
the HID compliant health and fitness data. The other pro-
cessing device receives the processed information as input in
HID format, in a manner similar to receiving input from a
keyboard or other human interface device. Therefore, the
other processing device does not need a bridge application
or other software particularly configured to receive data
from a particular class of sensing device to receive the
fitness information from the apparatus. In this way, the user
may easily track his or her fitness level without having to
install additional software, or to input the fitness or health
information into the other processing device manually; the
data is input to the processing device automatically by the
apparatus. The user may simply operate the apparatus to
obtain a fitness information measurement. The apparatus
processes the measurement values provided by the sensors,
and formats the processed information into an HID format
representative of the health and fitness information. The HID
compliant data is then transmitted to the processing device
which is configured to receive the HID compliant data based
on the HID protocol provided by the operating system of the
processing device. The other processing device may further
process the received fitness or health information to create
and/or alter a fitness program to achieve desired goals based
on the received fitness and health information. In prior
applications, the establishment of communication between
the processing device, or application software running on
the processing device, and the apparatus for measuring and
tracking physical parameters required specialized software
customized to provided communication between the appa-
ratus and the processing device. For example, when the
apparatus measured a health or fitness parameter and needs
to transmit the information to the processing device, the
information would need to be packaged or formatted to the
class definitions in an API. Thus, the designer of the appa-
ratus would need to know a priori the class definitions in the
API specific to a particular application on the processing
device. If the apparatus was intended for use with more than
one application, it may become necessary to process the
information differently for each application with which the
apparatus intends to communicate. This provides additional
front end design and processing at the sensing apparatus to
remain compatible with a wide array of devices and appli-
cations. Furthermore, the communication must occur
between the application interfaces of two different provid-
ers. Mistakes occurring on either end of the communication
path, with regard to the interface definition, or errors in
processing the data increase the opportumty for bugs to
appear in the code for communicating the fitness data. If the
data 1s not readily compatible with the API specification for
a given application, a bridge application may need to be
designed and coded to process the data for compatibility.
The bridge application receives the fitness data and stores
the fitness data on the remote processing device. The remote
processing device may then perform additional processing
on the received and stored fitness data. Should the process-
ing in the application on the processing device, or the
processing of the health and fitness information on the
sensing apparatus need to changed, the bridge app would
need to be updated and additional programming time would
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be needed to maintain compatibility. The requirement that a
bridge app be used also creates the need for the designers of
the sensing apparatus and the designers of processing device
or application to remain aware of when the other party
updates or changes their product. These updates or changes
could affect the transfer of data between the sensing device
and the remote processing device. In embodiments, the use
of HID or other input device compliant data provides
communication of the fitness data using an interrupt request
priority at the remote processing device equivalent to the
interrupt request prirority used by an input device such as a
keyboard or mouse. The interrupt request is provided to the
processor of the remote processing device. The processor
will store the incoming fitness data, wait for current pro-
cessing to complete, and place all other queued processing
tasks having a lower priority than the interrupt request on the
system stack. While the other processing tasks are on the
system stack. the data processing request provided with the
interrupt is processed. Once the interrupt request is com-
pleted, the queued processes are taken one by one from the
system stack and processing of these tasks resumes. Pro-
cessing tasks typically used in applications such as a bridge
app would have a lower priority than the interrupt priority
associated with the HID or input device compliant fitness
data. The fitness data is provided to the processing device in
a format that is readily received and in a format defined at
the input device level, allowing the data to be quickly and
accurately input to the application through an interface
compatible with a basic input device.

[0022] Referring now to FIG. 1, an exemplary apparatus
100 for sensing, processing, displaying and transmitting
fitness and health information is shown. The apparatus 100
may include a scale 101 for measuring the body weight of
a person using the apparatus 100. Apparatus 100 further
includes processors, circuitry, communications components
and displays, by way of example. Scale 101 has one or more
load cells 105 for determining the weight of the user. Load
cells 105 are on deflectable members. Load cells 105 include
strain gauges, which may be one or more variably respon-
sive resistors on a portion of the members that deflects and
provide an output dependent on deflection of the member
when a force is applied to the deflectable member.

[0023] A circuit may be connected to the variably respon-
sive resistors of load cells 105. A controlled voltage may be
applied to the circuit. The current through the circuit gen-
erated by the voltage will vary dependent on the resistance
exhibited by the variably responsive resistors of the load
cells 105, which is in turn dependent on the load being
applied to the load cells 105. The scale 101 includes a
platform 103, which supports an individual whose weight is
being measured. The platform 103 rests on load cells 105,
which in turn, are supported by the body of scale 101. In
addition to load cells 105, scale 101 may include additional
sensors for measuring other body parameters. For example,
scale 101 may include one or more electrodes 111, which are
configured to contact the body of the individual being
weighed. An electrical voltage is applied to the electrodes
111 which generate an electrical current between the elec-
trodes by passing through the individual’s body. As electri-
cal current passes more easily through lean muscle than
through body fat, and the percentage of water in body cells
affects the resistance and reactance of the impedance mea-
sured at electrodes 111, the measured impedance may be
used to calculate health parameters, for example, body mass
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index (BMI), body fat percentage, body water percentage,
etc., according to algorithms and processing known in the
art.

[0024] In the context of weight measurement, a person
stands on the platform 103 of scale 101. The weight of the
person causes the platform 103 to deflect and exert a force
on load cells 105. A signal indicative of the force being
applied to the load cell 105 is provided to a processor of
scale 101. The signals from all load cells 105 of scale 101
are processed to determine the weight of an individual
standing on the platform 103. When the processor of scale
101 determines the weight applied to platform 103, the
weight value is output by the processor to display 107 and
displayed by display 107. Display 107 may be a liquid
crystal display (LCD), light emitting diode (LED), organic
LED (OLED) or other display type, which is configured to
receive an electrical signal representative of a sensed weight
value and to display a numerical value based on the received
signal. The numerical value provided in the signal may be
converted to display one or more numerical values associ-
ated with a selectable weight unit. By way of non-limiting
example, the weight value represented in the received signal
may be converted and displayed in units of pounds (1bs.),
stone (st) or kilograms (kg.).

[0025] Scale 101 also includes a pairing button 109. When
a user presses and holds pairing button 109, a wireless
pairing process is performed between scale 101 and another
processing device (not shown). Scale 101 shows the use of
a push button to initiate pairing of the scale to a remote
processing device, however this is provided by way of
example only. Initiation of pairing or pairing may be pet-
formed by other processes as well. For example, scale 101
may include a user accessible menu system where menu
options are provided to the user through display 107. One
menu option may include pairing the scale 101 to the remote
processing device. When this menu option is selected by a
user, the scale may perform a broadcast operation to indicate
that scale 101 is available for pairing to a remote device. An
available remote device will be able to detect the broadcast
indicating the scale 101 is available for pairing. Navigation
buttons associated with the display 107 may be provided on
the upper surface of the scale 101 to allow the user to
navigate and select various menu options. It is also under-
stood that any other suitable interface may be provided
which allows the user to indicate the availability of the scale
101 for pairing with a compatible remote processing device.
The pairing process may be performed according to the
BLUETOOTH® standard for pairing devices. The commu-
nication link between the other processing device and scale
101 may be achieved through a wireless communication
protocol. For example, wireless communications through a
BLUETOOTH® protocol compliant or Bluetooth Low
Energy (BLE) protocol compliant communication link may
be used. Other wireless communication protocols may be
used, such as wireless communications under IEEE 802,11,
which includes wireless communications using WiFi or
other short-range wireless communications protocols.

[0026] FIG. 2 is a block diagram of scale 101 of FIG. 1.
Scale 101 includes a processor 201 in communication with
a memory 207. Processor 201 is coupled to sensors, includ-
ing load cells 105. Load cells 105 may be positioned to
support platform 103 shown in FIG. 1. Processor 201 may
also be coupled to circuit 217. Circuit 217 may be in
communication with other sensors or measuring devices,
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such as electrodes 111 shown in FIG. 1, which apply an
electrical current to the body of a person being weighed to
measure the impedance through the person’s body. Circuit
217 may include a memory containing software instructions
that when processed by a processor (e.g. processor 201, or
another processor associated with circuit 217) cause the
processor to calculate a health or body parameter and to
communicate the calculated parameter to processor 201. In
an embodiment, processor 201 may have an associated
memory for storing software instructions that may be pro-
cessed by the processor 201. For example, circuit 217 may
be configured to calculate and communicate a BMI value, or
a body water percentage, by way of non-limiting example.

[0027] A circuit may be connected to the variably respon-
sive resistors of load cells 105. A controlled voltage may be
applied to the circuit. The current through the circuit will
vary dependent on the resistance being exhibited by the
variably responsive resistors of the load cells 105, which is
in turn dependent on the load being applied to the load cells
105. The current may be used to produce a sensor signal
indicative of the load being applied to the load cell. The
signal is converted to a digital signal in an analog to digital
converter (ADC) and provided to processor 201. Instruc-
tions may be stored in memory 207 which when executed by
the processor cause the processor to process the received
signal. For example, the signal provided by the load cells
may be converted by processor 201 executing software
instructions to produce a numeric value. Based on user
settings set in the scale 101, the numeric value may represent
the weight of a user. The numeric value may represent the
user’s weigh in kilograms, pounds or stones. The stored
software instructions process the input signal to produce the
appropriate numeric value based on the user-defined set-
tings. Memory 207 may include further instructions, which
further process the numeric value derived from the load cell
105 signals. For example, software instructions may be
configured for execution by processor 201 to perform data
validations on the numeric value. For example, a weight
scale would not be expected to measure weight as a negative
value. Therefore, instructions within memory 207 may
check the numeric value to ensure that the numeric value is
non-negative. Furthermore, load cells 105 may have specific
operating ranges. The numeric value may be validated to
make sure that the numeric value produced from the load
cell 105 signals falls within the appropriate range. Other
validations, such as proper decimal values (e.g., the value
contains no more than one decimal point, or an expected
number of decimal places) may be performed. Once the
numeric value is validated, it may be processed to be
converted into proper HID or other input device compliant
form and provided to BLUETOOTH® communications
component 211 for transmission to processing device 219.

[0028] Processor 201 is in communication with BLU-
ETOOTH® component 211 and may produce a signal,
which instructs the BLUETOOTH® component 211 to
power on, including the radio portion of BLUETOOTH®
component 211. Processor 201 may be configured to turn off
the BLUETOOTH® component, including the radio portion
at times when the load cells 105 are sensing data and
providing that data to processor 201. Some sensors, such as
load cells 105 may operate on the level of microvolts. The
power generated by the BLUETOOTH® component 211
radio may create significant interference, which may corrupt
or completely block the signals from sensors such as load
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cells 105. For this reason, the processor 201 may be con-
figured to turn off the BLUETOOTH® component 211, in
particular the radio portion, while processing of the sensor
signals is being performed. When the sensor signals are
processed and validated by processor 201, the processor will
convert the processed value to an HID compliant value and
provide the validated and converted value to the BLU-
ETOOTH® component 211. Prior to providing the vali-
dated, converted value, processor 201 may send a wake
signal to BLUETOOTH® component 211 to turn the com-
ponent on and to power on the radio portion of BLU-
ETOOTH® component 211, including transmitter 213 and
receiver 215.

[0029] Scale 101 may receive power to operate via an
internal power source such as battery 203. Power may also
be supplied by an external power source, such as an external
battery, or by AC power, such as household voltage, via an
AC adapter (not shown). A switch 205 between power
source, (e.g. battery 203) and processor 201 may be used to
conserve power when scale 101 is not in use. Switch 205
may be a mechanical switch, which is operated by the user.
Alternatively, switch 205 may be operable by motion or
vibration, allowing the user to turn on switch 205 by
stepping on scale 101 or by tapping on platform 103 shown
in FIG. 1. Processor 201 may be configured to enter a low
power sleep mode within a certain time period after detect-
ing a zero weight.

[0030] Pairing button 109 is coupled to processor 201.
When pairing button 109 is pressed by a user, a signal is sent
to processor 201. Processor 201 accesses memory 207 and
retrieves software instructions stored in memory 207. The
received software instructions cause processor 201 to per-
form a wireless communication pairing process. The pairing
process creates a communication link 221 between scale 101
and another processing device 219. For example, processor
201 may, in response to the execution of software instruc-
tions stored in memory 209, send operation instructions to
communication component 211. Communication compo-
nent 211 may be implemented in hardware, software or a
combination of hardware, firmware and/or software. For
example, communication component 211 may be a BLU-
ETOOTH® component including a processor, transmit/re-
ceive antenna and radio for transmitting and receiving
BLUETOOTH® communications. Communication compo-
nent 211 may be a wireless communication component,
which is configured to initiate, establish and maintain a
wireless communication link 221 between scale 101 and
processing device 219. Communication component 211
includes a transmitter module 213 and a receiver module
215 for establishing two-way communications between
scale 101 and processing device 219. According to one
embodiment, communication component 211 may conduct
wireless communications via a BLUETOOTH® communi-
cation protocol according to the BLUETOOTH® standard
established by the Bluetooth Special Interest Group (SIG)
Inc. headquartered in Kirkland, Wash. Communication com-
ponent 211 includes a processor 223, which may be imple-
mented as a reduced instruction set computing (RISC)
processor. The RISC processor 223 has a core 225, which
includes memory space for embedding within the firmware
of the communication component 211, product specific
information relating to the sensing apparatus 101. For
example, product specific information embedded in the core
225 of RISC processor 223 may include an identifier (e.g.
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MAC address), an identifying label providing a descriptive
name of the specific product or device, and information
identifying the data format of the data being transmitted by
the communication component 211 as explained in greater
detail with reference to FIG. 2A.

[0031] Referring now to FIG. 2A, the health or fitness
information may be processed and stored in memory 207 of
apparatus 100 shown in FIG. 1. The health and fitness
information may be processed as input from sensors, which
measure health and fitness information, such as a physical
parameter and perform processing on the received input. For
example, validation processes may be performed on the
input received from the sensors. Further, the information
may be formatted into a particular format for display or
communication to a remote processing device. Apparatus
100 also includes a communications component 211, which
is in communication with memory 207. Communications
component 211 includes processor 223, which may be
implemented as a RISC processor. Processor 223 includes a
core 223 which further includes memory 225 embedded
within processor 223. Memory 225 may be programmed to
store information used by processor 223. By way of
example, memory 225 may contain descriptive information
for the device or apparatus 100, which contains the com-
munications component 211. For example, descriptive infor-
mation may include a descriptive label indicative of the
device name 229. The device name 229 may be provided to
a remote processing device to indicate to a user, the name of
apparatus 100 which is attempting to pair for communica-
tions with the remote processing device. Further, memory
227 may include additional information relating to the
interface descriptor 231 associated with the data to be
processed by processor 223 and transmitted via transmitter
213. Interface descriptor 231 may indicate one or more
classes available for transmission via the communications
component 211. In an embodiment, the interface descriptor
231 indicates the defined class 233 of Human Interface
Devices (HID). The interface descriptor 231 identifies a
class. The class divides functions of a USB device that have
similar data transport requirements and share a single class
driver. For example, the HID interface class will generally
provide data that could be generated from an input device
such as a keyboard, mouse or joystick. The data will be
handled at the remote device by a HID driver. The HID class
descriptor may identify further class descriptors and their
corresponding sizes. For example, the HID class description
233 may include additional descriptors such as a physical
descriptor 235 or a report descriptor 237. A report descriptor
237 describes each piece of data that the device generates
and what the data is actually measuring. The HID report
descriptor 237 may be sent to an HID driver installed on the
remote device. The HID driver software may read the HID
report descriptor 237 and determine the size and composi-
tion of data in the report descriptor 237. An HID class device
communicates with the HID class driver by the Control pipe
by default. The Control pipe is used for receiving and
responding to requests for USB control and class data;
transmitting data when polled by the HID class driver (e.g.
using the Get_Report request); and receiving data from the
host. The Control pipe is always present in USB devices
(e.g. HID devices) and provides low-level access to the
operating system of the remote processing device. Access to
the operating system is controlled through interrupt requests
(TRQs). IRQs have priorities associated with them, which
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allow the operating system to prioritize processing tasks
associated with each interrupt request. Based on the intet-
rupt request’s priority, other processing tasks may be quened
and placed on the system stack for processing after the
current interrupt request has been handled by the system
processor. When the current interrupt request has been
processed, the queued tasks are taken from the system stack
one by one and processing continues. Access to the remote
processing device via the Control Pipe allows the health and
fitness apparatus 100 to transmit data to the remote process-
ing device, using the HID interrupt associated with a rela-
tively high system priority. This higher priority associated
with the HID interrupt level also allows functionality such as
waking the remote processing device from an idle or sleep
mode when new data is received from the health and fitness
device.

[0032] By way of example, the data format may indicate
the data is represented as text, such as would be entered by
a keyboard. The data format may further indicate the data is
to be provided to the remote processing device 219 via an
input port reserved by the operating system (OS) of the
remote processing device for keyboards. An input port
reserved for keyboard input data may have interrupt levels
or priority settings, which prioritize the data received at the
keyboard port in relation to other device inputs or applica-
tion requests.

[0033] According to one embodiment, scale 101 may use
processor 223 of the communication component 211 for
processing the health and fitness parameter based on an
output of load cells 105. In this embodiment processor 201
may be omitted. One or more analog to digital converters
(ADCs) may be placed between the load cells 105 and the
communication component 211 to provide digital signals to
the processor 223 in the communication component 211. At
least one health and fitness parameter value is calculated
based on the digital signals. The calculated health and fitness
parameter value is formatted in a HID compliant format and
transmitted via communication link 221 to the remote pro-
cessing device 219.

[0034] Memory 207 is configured to store software pro-
grams or instructions that are executable by processor 201
and that when executed by processor 201 cause the health
and fitness metrics (e.g. a sensed weight, calculated based on
the output of load cells 105), to be formatted in a particular
protocol or structure, which is useable by processing device
219. For example, the output of the load cells 105 may be
processed to validate the sensor output. In the case of a
weight scale, the output signal is representative of a mea-
sured weight value. The output signal should not indicate a
negative value for weight as such a value is meaningless
with respect to weight. Furthermore, the load cells and
associated sensors may have designed ranges in which they
operate. The health and fitness device may include a com-
puter memory storing parameter values to which the output
signal values may be compared. In some embodiments,
validation processing may also include a check to ensure the
output signal of the sensors falls within the expected design
range. Additionally, the heath and fitness device may allow
the user to select a unit of measurement. In the case of a
weight scale, the weight may be indicated in pounds, kilo-
grams, or stone. The data stored in memory 207 may be
processed to represent a value in the user-specified units of
measurement. To provide the data to the remote processing
device, the data may be further processed to match the
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interface descriptor specified in the communications com-
ponent 211. For example, an HID class descriptor may
receive the processed HID compliant data in a form or
format consistent with a keyboard or other forms. The
measured physical parameter values (e.g. weight) are con-
verted by the device processor 201 to a series of character
data (or keyboard keystrokes). This data may be packaged in
a report descriptor and provided to the HID driver in the
remote processing device. According to an embodiment, the
protocol or structure is not specific to a software program or
application running on processing device 219, but rather is
provided in a general format that is compatible with a basic
input/output (I/0) format used by processing device 219. By
way of example, FIG. 2 illustrates that data relating to the
health metric information may be stored in memory 207 as
Human Interface Device (HID) compliant data. The HID
standard is a Class Definition established by the Universal
Serial Bus (USB) Implementers Forum, Inc of Portland,
Oreg.. which defines a communications architecture allow-
ing interconnection of computers with a variety of other
devices classified as HID devices. Typical examples of HID
devices include keyboards and pointing devices such as
keyboards, mice, trackballs or joysticks, front-panel controls
such as knobs, switches, buttons or sliders, and device
specific controls such as game controllers including data
gloves, throttles, steering wheels, and rudder pedals. Other
devices, which do not require human interaction, but provide
similar data in a similar format to HID class devices may
also be implemented using the HID Class definition.
Examples of non-interactive devices may include bar-code
readers, thermometers or voltmeters.

[0035] Processor 201 executes instructions stored in
memory 207 to format health and fitness parameters data
calculated by processor 201 within scale 101 and adapts the
health and fitness parameter data to comply with the HID
device class definition. The HID compliant information may
be communicated to the processing device 219 over com-
munication link 221 from communication component 211.

[0036] The process of establishing wireless communica-
tion link 221 will now be described for an embodiment using
the BLUETOOTH® wireless communication standard with
reference to FIG. 2 along with FIGS. 3A, 3B and 3C.

[0037] FIG. 3A shows an exemplary screen display of
processing device 219. For example, processing device 219
may be a mobile phone, such as an iIPHONE® manufactured
by Apple Inc. of Cupertino, Calif. To begin the pairing
process, the user of scale 101 depresses pairing button 109
and holds down pairing button 109 for a period of about 3
seconds or more. Requiring the user to hold pairing button
for at least about 3 seconds prevents scale 101 from initi-
ating a pairing process in cases where the user momentarily
presses pairing button 109 through incidental contact with-
out the desire to start the pairing process. Pairing button 109
sends a signal to processor 201 to begin the pairing process.
Processor 201 sends a command to comnunication compo-
nent 211 to begin transmitting the identity and the availabil-
ity of scale 101 to establish a communication link 221. The
user of processing device 219 navigates to the settings
application on the processing device 219. The settings
application manages connections to the processing device
219 via the chosen communication protocol (i.e. setting).
For example, in the illustration shown in FIG. 3A, the
communication protocol is BLUETOOTH®. The BLU-
ETOOTH® settings screen 301 displays a list of devices
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305, which are recognized by the processing device 219 by
virtue of the processing device 219 having previously con-
nected to the displayed devices. In addition, the settings
screen 301 also displays other devices, which are not known
to the processing device 219, but are broadcasting their
identity and availability for establishing a communication
link 221 via BLUETOOTH®. As seen in FIG. 3A “weight
scale” is displayed, indicating scale’s 101 identity “Weight
Scale” and availability for communication.

[0038] The user may touch or click on the “weight scale”
label and begin initiating a communication link with scale
101. A dialog box 307 containing a confirmation message
and response buttons is presented to the user as illustrated in
FIG. 3B. The dialog message indicates that “Weight Scale”
would like to pair with the processing device 219 and
provides response buttons that allow the user to select
between establishing the connection (e.g. via the “Pair”
button), or to ignore the request via the “Cancel” button.
[0039] If the user opts to establish a communication link
221 with the weight scale 101 by touching or clicking the
“Pair” button, the weight scale is added to processing
device’s 219 list of known devices 305 as shown in FIG. 3C.
The weight scale 101 and the device are now paired. When
a communication link between the two paired devices is
active, a status indicator of “Connected” 1s displayed indi-
cating the communication link 221 between the scale 101
and the processing device 219 has been established and is
currently active.

[0040] Once a communication link 221 has been estab-
lished, data measured and processed by scale 101 may be
transmitted via communication link 221 to the processing
device 219. The data may be formatted according to a
specification such as the HID Class Definition, by way of
example. Formatting the data according to a data architec-
ture such as the HID Class Definition allows for scale 101
to communicate with processing device 219 at a basic /O
level. In other words, processing device 219 does not need
to rely on additional processing by software or apps installed
on processing device 219 in order to receive and use the
health metric data from scale 101. As a result, scale 101 does
not need to be associated with a custom software app
installed on the remote processing device. The information
provided by scale 101 is readily accessible and available to
processing device 219 without additional software or pro-
cessing. Scale 101 transmits the health metric data in HID
compliant format allowing virtually any application running
on processing device 219 to receive and accept the health
metric data as a basic input. The process of receiving health
metric data in a HID compliant format is illustrated as shown
in FIGS. 4A and 4B with reference to scale 101 of FIG. 2.
[0041] FIG. 4Ais an exemplary display screen of process-
ing device 219 displaying a data entry screen 401. The data
entry screen 401 may be associated with any software
application, as indicated by the generic identifier “Add
Data” shown at the top of the screen in FIG. 4A. The data
entry screen 401 contains three data fields associated with a
date 403, a time 405 and a weight (kg) 407. In FIG. 4A, the
values for date 403 and time 405 have been previously
entered. Typically, the user touches or clicks the empty text
box, which is to contain the entered value. For mobile
devices, a virtual keyboard may appear superimposed on the
data entry screen 401, allowing the user to select characters
for entry into the text box. Depending on the data to be
entered, other input objects, such as date/time pickers or
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other data entry objects may be displayed to the user in place
of a standard QWERTY keyboard.

[0042] As shown in FIG. 4A, the user may touch or click
in the empty text box configured to receive data correspond-
ing to the weight data field, identified by the label “kg”. The
cursor is positioned within text box 407 indicating the
device is prepared to receive data in the selected field. When
the device is connected to scale 101 via communication link
221, scale 101 provides data in HID compliant form to
device 219 via communication link 221. The HID compliant
data is representative of a health and fitness parameter value
that is sensed by scale 101 and processed by processor 201
to obtain a value representative of the sensed health and
fitness parameter. The HID compliant data is entered into
text box 409 as indicated by the value “49.0” shown in FIG.
4B. The user does not need to enter the value “49.0” into text
box 409 as this value is provided automatically by scale 101.
Using HID compliant data allows the scale 101 to act
similarly to a keyboard or other input device, providing the
data value to the processing device 219 as if the data was
being entered by the user via a keyboard or other input
object.

[0043] FIG. 5 is a process flow diagram showing the
transmission of HID compliant health or fitness information
from a sensing device, such as scale 101 shown in FIG. 2.
A communication link is established between the sensing
device and a remote processing device. The remote process-
ing device may be any type of device for processing health
and fitness data. For example, the remote processing device
may be personal computer, a mobile processing device such
as a mobile telephone, tablet computer, or wearable pro-
cessing device, such as a watch or fitness band that may be
worn by a person. It should be noted that in addition to the
remote processing device, the sensing device may also be
embodied in such processing devices, provided the device is
equipped with sensors and processing capabilities for cal-
culating, formatting and transmitting health and fitness
parameters in HID compliant format as discussed herein.
The sensing device establishes a pairing with the remote
processing device 510 through a process such as the BLU-
ETOOTH® pairing process. During periods of non-use, the
sensing device may be configured to enter a standby mode
to conserve power. When in standby mode, the device wakes
responsive to a user interaction which activates a switch or
wake circuit to power on the sensing device 520. The
interaction may be tapping on a surface of the sensing device
to activate a sensor, such as a pressure sensor, vibration
sensor or accelerometer. Once powered on, a processor in
the sensing device is configured to receive output data from
one or more sensors, which detect one or more health or
fitness parameter values and output a signal indicative of the
detected values. The sensor outputs may be combined with
other sensor outputs to provide data that is representative of
a health or fitness parameter value. The sensing device
processor receives the sensor outputs and calculates one or
more health parameters based on the sensor outputs 530. The
calculated health parameters may be displayed to a user at
the sensing device 540. For example, in an embodiment
where the sensing device is a scale, the processor may
receive output signals from one or more load cells. The
outputs from the load cells are received by the processor and
combined to determine a weight of a load applied to the load
cells. The calculated weight is then provided to an appro-
priate display on the scale (e.g. an LCD display) to display
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the calculate weight to the user. The sensing device sensors
may provide analog signals. The analog signals may be
converted by an analog to digital converter (ADC) to a
digital signal that is provided as digital data to the processor.

[0044] The calculated health or fitness parameter value is
formatted by the sensing device processor into a data format
that is compliant with the HID protocol 550. The HID
compliant parameter value is provided to the communication
component and transmitted to the remote processing device
560. In embodiments, the value is generated by the com-
munication component into a format compliant with the HID
protocol. The communication component than transmits the
HID compliant health or fitness parameter value to the
remote processing device.

[0045] A sensing device according to embodiments of this
disclosure may include one or more types of sensors, which
are configured to detect and process information relating to
one or more health and fitness parameters. For example, a
sensing device may include sensors such as load cells for
detecting weight. The sensing device may also include
electrodes, which contact the body of a person using the
sensing device and supply an electrical current through the
body to detect impedance of the body. The impedance
provides information about other health and fitness param-
eters including but not limited to, Body Mass Index (BMI),
body water percentage, body fat percentage, body muscle
percentage, and bone mass. In embodiments where more
than one health and fitness parameter value is sensed and
calculated, the set of health and fitness parameters may be
formatted in an HID compliant format and provided to the
remote processing device as a data stream including each
parameter in the set of health and fitness parameters. At the
remote processing device, an adapter may be used to assist
the user in entering each health and fitness parameter into a
corresponding data entry field on the remote processing
device. The adapter may be implemented in software
installed on the remote processing device and configured to
receive a parameter data stream from the sensing device.

[0046] FIG. 6 is a process flow diagram of a process for
receiving multiple health and fitness parameters in an HID
compliant format and entering the data contained in the data
stream at a remote processing device. An adapter associated
with the remote processing device receives a data stream
containing HID compliant health and fitness parameter data
610. The data stream may be received from a sensing device,
which is configured to detect and calculate more than one
health and fitness parameter, convert the calculated param-
eters to a HID compliant format and transmit the HID
compliant parameter values in a data stream to the remote
processing device. The adapter parses the received data
stream to identify each health and fitness parameter value
contained in the data stream 620. When a set of health and
fitness parameters have been identified, the adapter selects a
next parameter for entry into a selected application on the
remote processing device 630. For example, a user may have
a fitness app installed on the remote processing device. The
user desires to enter information relating to the user’s health
and fitness parameters as detected and calculated by the
sensing device. The adapter prompts the user to navigate to
the data entry screen in the fitness app corresponding to the
selected health and fitness parameter extracted from the data
stream, and to set focus on the data entry field associated
with the selected parameter 640. The user may set focus on
the corresponding data field by tapping or clicking on the
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corresponding data entry field. When the data entry field
receives focus, the adapter provides the selected parameter
value to the app in an HID compliant format. For example,
the adapter may provide the HID compliant data to the app
via a keyboard input port in a data format consistent with
input from a keyboard. The adapter enters the HID compli-
ant parameter value into the data entry field, which is
received by the fitness app 650. Once the selected parameter
value has been entered, the adapter determines if the selected
parameter is the last parameter in the received data stream
660. If the selected parameter is not the last parameter
contained in the data stream, the adapter selects the next
health and fitness parameter 640. Otherwise, the process
ends when all health and fitness parameters contained in the
data stream are entered 670.

[0047] The process of using a sensing device to enter data
at a remote processing device will be described with refer-
ence to FIG. 7. FIG. 7 is a process flow diagram of
measuring a health and fitness parameter at a sensing device
and inputting the measured parameter in a remote processing
device. Initially, the sensing device is paired with the remote
processing device 705. For example, the pairing process
may be performed using a BLUETOOTH wireless commu-
nication protocol. The pairing process only needs to be
performed once to establish a recognized pairing connection
between the sensing device and the remote processing
device. Subsequent measurements and communications may
be performed using the initially established recognized
pairing connection without needing to repeat the paring
process 705. To enter HID compliant health and fitness data
at the remote processing device, a user opens an application
on the remote processing device 710. With the application
running on the remote processing device, the user then
navigates to the data entry screen that is configured to
receive the health and fitness parameter value being mea-
sured by the sensing device. The user then sets the focus of
the app on the remote processing device to the data entry
field, such as by tapping or clicking on an editable text field,
to receive the sensor device data 720. With the remote
processing device now awaiting data entry to the selected
data entry field, the user activates the sensor device 730.
Once the sensing device has calculated the corresponding
health and fitness parameter value, the value appears in the
selected data field automatically. The user observes the value
in the selected data field 740. The process of entering health
and fitness parameter values may be repeated by opening the
same or another app on the processing device 710 and
repeating steps 720, 730 and 740. The process may be
repeated without having to pair the devices again, as the
pairing step 705 is only performed one time.

[0048] FIG. 8 is a block diagram of a health monitoring
system according to an embodiment of the disclosure. FIG.
8 illustrates one practical embodiment in which a sensor
device is configured as a weight scale 101 that includes
BLUETOOTH® connectivity to a networked device 8§10.
The system of FIG. 8 may be used in a medical monitoring
solution for persons who may require assistance with regular
monitoring of a health parameter. For example, congestive
heart failure (CHF) is being diagnosed with increasing
frequency. An important factor in monitoring a patient with
CHF is the amount of water that is being retained by the
body. Increased water retention increases pressure to the
heart and lungs and exacerbates the patient’s condition.
Water retention is typically monitored through measuring
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the patient’s body weight. Accordingly, regular monitoring
of body weight may provide indications as to when the body
is retaining water and placing the patient at increased risk.
Frequently, CHF patients include the elderly, who for a
number of reasons may be non-compliant with a regimen of
regularly scheduled weight measurements and logging and/
or reporting of weight measurements.

[0049] 1In a system according to the invention, the patient
may be provided with a weight scale having BLU-
ETOOTH® capabilities 101. The weight scale 101 may be
kept at the patient’s home providing routine access to the
device. A networked device 810 is provided and installed in
the patient’s home in the vicinity of the weight scale 101.
The networked device 810 includes a BLUETOOTH® com-
ponent 811, which is paired with the BLUETOOTH® com-
ponent 211 of weight scale 101. The networked device 810
is further in communication with a local computer network
(not shown). The networked device 810 may be connected
to the local computer network through a wired connection
such as USB or Ethernet or may be wirelessly connected
through a communication protocol such as WiFi. The net-
worked device 810 is further connected via the local net-
work connection to a gateway, which provides network
connectivity to an internetwork 820 to remote computing
devices. For example, the networked device 810 may be
connected to the Internet 820 through a router connected to
service provided by an Internet Service Provider (ISP).

[0050] Each time the patient steps on the weight scale, the
scale 101 is activated and wakes the BT communication
component 211, which connects with the networked device
810 via BLUETOOTH®. The pressure sensors in the scale
101 sense the body weight of the patient and produce a
numeric value of the sensed weight. The numeric value is
validated by a processor of the weight scale and once
validated, is provided to the BLUETOOTH® communica-
tion component 211 in the weight scale 101. The numeric
value is transmitted via BLUETOOTH® in a HID format to
the networked device 810. The networked device 810
receives the transmitted numeric value representative of the
patient’s weight and transmits it via the internetwork 820 to
a remote computing device 830, 840.

[0051] The receiving remote computing device may be a
computer connected to the internetwork 820. The remote
computing device may be operated by a medical service
provider, such as a healthcare provider 840 or a health
monitoring company 830. Healthcare provider’s remote
computing device 840 may be connected to internetwork
820 by communications link 845. Communications link 845
may include networking connections as known in the art of
computer networks. For example, remote computing device
840 may be connected to a local area network via a network
adapter. The network adapter may be configured as a wired
connection such as Ethernet, or may connect to the local area
network via a wireless network connection such as WikFi.
The local area network may be connected to a gateway
provided by an Internet Service Provider (ISP), which
provides data comniunications between the local area net-
work (and remote computing device 840) and internetwork
820. The internetwork 820 further provides data communi-
cation between the local area network of remote computing
device 840 and the patient’s networked device 810. Remote
Monitoring Service computing device 830 is connected to
internetwork 820 via communications link 835, which oper-
ates similarly to communications link 845 described above.
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[0052] The patient’s weight measurement is received at
the remote computing device 830, 840 and communicated to
a software application configured to receive and save the
patient’s weight measurement. The receiving application
does not need any special interface with the remote com-
puting device 830, 840, the networked device 810 at the
patient location, or the sensing device 101 (e.g. the weight
scale). The weight measurement is provided via a BLU-
ETOOTH® HID class definition and is provided to the
networked device 810 via the HID port 812 in the networked
device 810. The application at the networked device receives
the weight measurement as an HID input and inserts the
value into the selected field in the application running at the
networked device 810. The input field may be selected
manually, or the appropriate input field may have focus set
to it automatically. For example, when a new weight mea-
surement is received, the networked device 810 may be
configured to be awakened, a software application started
and an input field in the application selected, wherein the
selected input field is the next unused field in the application.
In one example, the application may be a database applica-
tion, which creates a new input record including a data field
for a patient’s weight when the networked device 810 is
awakened and inserts the received weight measurement into
the associated data field of the new record. In this way, the
patient is not burdened with logging weight measurements,
or remembering weight measurements displayed at the
weight scale 101. Thus, the patient’s body weight may be
measured and monitored over time remotely. Abnormal
conditions, or conditions which increase the patient’s risk of
complications, may be identified by a trained observer, or
automatically detected by software configured for analyzing
the input data and identifying risks. Warnings or alerts may
be provided to medical personnel so intervening action may
be taken.

[0053] Those skilled in the art of computer programming
will appreciate that the invention may be implemented in a
system of computer units or processors communicatively
coupled to one another over a network, such as a wide area
network. “Processor”, as used herein, refers generally to a
processing device such as a microprocessor having a CPU.
A CPU generally includes an arithmetic logic unit (ALU),
which performs arithmetic and logical operations, and a
control unit, which extracts instructions (e.g. code) from
memory and decodes and executes them, calling on the ALU
when necessary. “Memory”, as used herein refers to one or
more devices capable of storing data, such as in the form of
chips, tapes, disks or drives. Memory may take the form of
one or more random-access memory (RAM), read-only
memory (ROM), programmable read-only memory
(PROM), erasable programmable read-only memory
(EPROM), or electrically erasable programmable read-only
memory (EEPROM) chips by way of non-limiting example
only. Memory may be internal or external to an integrated
unit including a processor. Memory may be internal or
external to an integrated unit including a personal computer
or mobile device. Memory unit preferably stores a computer
program, e.g. a sequence of instructions being executable by
the processor.

[0054] While the foregoing invention has been described
with reference to the above-described embodiment, various
modifications and changes can be made without departing
from the spirit of the invention. Accordingly, all such
modifications and changes are considered to be within the
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scope of the appended claims. Accordingly, the specification
and the drawings are to be regarded in an illustrative rather
than a restrictive sense. The accompanying drawings that
form a part hereof, show by way of illustration, and not of
limitation, specific embodiments in which the subject matter
may be practiced. The embodiments illustrated are described
in sufficient detail to enable those skilled in the art to
practice the teachings disclosed herein. Other embodiments
may be utilized and derived therefrom, such that structural
and logical substitutions and changes may be made without
departing from the scope of this disclosure. This Detailed
Description, therefore, is not to be taken in a limiting sense,
and the scope of various embodiments is defined only by the
appended claims, along with the full range of equivalents to
which such claims are entitled.
[0055] Such embodiments of the inventive subject matter
may be referred to herein, individually and/or collectively,
by the term “invention” merely for convenience and without
intending to voluntarily limit the scope of this application to
any single invention or inventive concept if more than one
is in fact disclosed. Thus, although specific embodiments
have been illustrated and described herein, it should be
appreciated that any arrangement calculated to achieve the
same purpose may be substituted for the specific embodi-
ments shown. This disclosure is intended to cover any and
all adaptations of variations of various embodiments. Com-
binations of the above embodiments, and other embodi-
ments not specifically described herein, will be apparent to
those of skill in the art upon reviewing the above descrip-
tion.

1. A system for remote monitoring of a parameter com-
prising:

a sensing device comprising:

at least one sensor configured to measure a property of
at least one parameter;

a sensing device processor to process the measured
property and convert the measured property to a
numeric value in Human Interface Device (HID)
protocol with a system interrupt request having a
high system priority; and

a first wireless communications component configured
to transmit the numeric value in HID protocol with
the system interrupt request having the high system
priority;

a remote processing device comprising:
a second wireless communication component in com-
munication with the first wireless communications
component of the sensing device; and
a software adapter stored in a memory in the remote
processing device, the software adapter configured
to:
receive, by the second wireless communication com-
ponent from the first wireless communication
component, a data stream including one or more
parameters in HID compliant protocol with the
system interrupt request having the high system
priority;

parse the received data stream to identify each
parameter value contained in the data stream;

responsive to identification of each parameter value
contained in the data stream, select one parameter
value in the received data stream for entry into a
selected application on the remote processing
device;
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generate a message prompt directing a user to set
focus on a data entry field of the selected appli-
cation into which the selected parameter value is
to be inserted; and
input the selected parameter value to the data entry
field in HID compliant protocol with the system
interrupt request having the high system priority.
2. A system of claim 1, wherein the software adapter is
further configured to:
determine whether the selected parameter value is a last
parameter value in the received data stream;

responsive to a determination that the selected parameter
value is the last parameter value, end processing by the
software adapter;

responsive to a determination that the selected parameter

value is not the last parameter value in the received data
stream, select another parameter value for entry into the
selected application on the remote processing device
and repeat the message prompt generation and input of
the selected another parameter value steps until the
selected parameter value is the last parameter value.

3. The system of claim 1, wherein the sensing device
comprises a weight scale and the at least one parameter
comprises one of a body weight, a body mass index value,
a body fat percentage, and a body water percentage.

4. The system of claim 1, wherein said at least one sensor
includes at least one of:

a load cell;

an electrode;

a temperature sensor;

a pressure sensor;

an accelerometer;

an optical sensor;

a position sensor;

a displacement sensor; and

a force sensor.

5. The system of claim 1, wherein said first wireless
communications component and said second wireless com-
munications component comprise a short range wireless
communications component configured to communicate
according to a BLUETOOTH protocol.

6. The system of claim 5, wherein said remote processing
device comprises one of a smart phone, a fitness tracking
device, a computer, and a tablet computing device.

7. The system of claim 1, wherein the sensing device
processor is configured to send a signal to the first wireless
communications component, wherein the sent signal is
configured to power off the first wireless communications
component at a time when the at least one sensor is mea-
suring the property of the at least one parameter and the sent
signal is configured to power on the first wireless commu-
nications component at a time when the sensing device
processor is sending the processed information to the first
wireless communications component.

8. A method for remote monitoring of a parameter com-
prising:

receiving, by a second wireless communication compo-

nent of a remote processing device from a first wireless
communication component of a sensing device, a data
stream including one or more parameter values in HID
compliant protocol with the system interrupt request
having the high system priority;
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parsing, by a software adapter stored in a memory of the
remote processing device, the received data stream to
identify each parameter value contained in the data
stream;
responsive to identification of each parameter value con-
tained in the data stream, selecting one parameter value
in the received data stream for entry into a selected
application on the remote processing device;

generating a message prompt directing a user to set focus
on a data entry field of the selected application into
which the selected parameter value is to be inserted,
and

inputting the selected parameter value to the data entry

field in HID compliant protocol with the system inter-
rupt request having the high system priority.
9. The method of claim 8, further comprising:
determining, by the software adapter, whether the selected
parameter value is a last parameter value in the
received data stream in the received data stream;

responsive to a determination that the selected parameter
value is the last parameter value, ending processing by
the software adapter;

responsive to a determination that the selected parameter

value is not the last parameter value in the received data
stream, selecting, by the software adapter, another
selected parameter value for entry into the selected
application on the remote processing device and repeat-
ing the message prompt generation and inputting of the
another selected parameter value steps until the
selected parameter value is the last parameter.

10. The method of claim 8, wherein the sensing device
comprises a weight scale and the at least one parameter
comprises one of a body weight, a body mass index value,
a body fat percentage, and a body water percentage.

11. The method of claim 8, wherein the sensing device
comprises at least one sensor, wherein the at least one sensor
includes at least one of:

a load cell;

an electrode;

a temperature sensor;

a pressure sensor;

an accelerometer;

an optical sensor;

a position sensor;

a displacement sensor; and

a force sensor.

12. The method of claim 8, wherein the data stream is
received by the second wireless communications component
from the first wireless communications component accord-
ing to a BLUETOOTH protocol.

13. The method of claim 8, further performing, by the
software adapter, at least one validation procedure on the
parameter value.

14. The method of claim 8, further comprising sending, by
the sensing device processor, a signal to the first wireless
communications component, wherein the sent signal is
configured for powering off the first wireless communica-
tions component at a time when the at least one sensor is
measuring the property of the at least one parameter and the
sent signal is configured for powering on the first wireless
communications component at a time when the sensing
device processor is sending the processed information to the
first wireless communications component.
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15. A sensing device configured for measuring at least one
parameter comprising:

at least one sensor configured to measure a property of the

at least one parameter;

a memoty:

a sensing device processor in communication with the at

least one sensor and the memory;

a first communications component in communication

with the sensing device processor;

wherein the memory has stored therein, computer instruc-

tions that when executed by the sensing device proces-

sor:

pair the sensing device with a remote processing
device;

responsive to setting focus on a data entry field of an
application of the remote processing device into
which a selected parameter is to be inserted, activate
the at least one sensor to measure a property of a
parameter;

convert the measured property to a numeric value in
Human Interface Device (HID) protocol with a sys-
tem interrupt request having a high system priority;

transmit, by the first communications component, the
numeric value in HID protocol with the system
interrupt request having the high system priority to a
second communications component of the remote
processing device; and

wherein the remote processing device is configured to

receive, by the second communications component, the
numeric value in HID compliant protocol with the
system interrupt request having the high system priority
and input the numeric value into the data entry field of
the selected application on the remote processing
device.

16. The sensing device of claim 15, wherein the memory
stores further computer instructions that when executed by
the sensing device processor, repeat, for one or more addi-
tional properties, the steps of activating a corresponding
sensor to measure the one or more additional properties,
converting the measured property, and transmitting the cor-
responding numetical value to the second communications
component of the remote processing device;

wherein the remote processing device is configured to

receive, by the second communications component, the
corresponding numerical value in HID compliant pro-
tocol with the system interrupt request having the high
system priority and input the numeric value into the
data entry field of the selected application on the
remote processing device.

17. The sensing device of claim 15, further comprising a
pairing button, wherein the computer instructions when
executed by the sensing device processor pair the sensing
device with the remote processing device responsive to
actuation of the pairing button.

18. The sensing device of claim 15, wherein the computer
instructions when executed by the sensing device processor
are configured to automatically pair the sensing device with
the remote processing device when the sensing device and
the remote processing device have been previously paired
and the remote processing device is within a pairing range
of the sensing device.

19. The sensing device of claim 15, wherein the computer
instructions when executed by the sensing device processor
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are configured to pair the sensing device with the remote
processing device according to a BLUETOOTH protocol.
20. The sensing device of claim 15, wherein the sensing
device comprises a weight scale and the at least one param-
eter comprises one of a body weight, a body mass index
value, a body fat percentage, and a body water percentage.

# % % k&
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