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SYSTEM AND METHOD FOR
PHYSIOLOGICAL DATA READINGS,
TRANSMISSION AND PRESENTATION

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of, and is related
to, the following of Applicants’ co-pending applications:
[0002] U.S. Provisional Application No. 60/897,243 titled
“Method and System for Physiological Data Readings,
Transmission, and Presentation,” filed on Jan. 25, 2007,
[0003] U.S. Provisional Application No. 60/899,410 titled
“Communications and Biosensor Device,” filed on Feb. 5,
2007,

[0004] U.S. Provisional Application No. 60/900,118 titled
“Device for Non-Invasive Physiological Data Readings,”
filed on Feb. 8, 2007,

[0005] U.S. Provisional Application No. 60/900,987 titled
“Physiological Data Processing Architecture for Situation
Awareness,” filed on Feb. 13, 2007,

[0006] U.S. Provisional Application No. 60/924,083, titled
“Heterogeneous Data Collection and Data Mining Platform,”
filed on Apr. 30, 2007,

[0007] U.S. Provisional Application No. 60/924,125 titled
“Heterogeneous Data Collection and Data Mining Platform”
filed on May 1, 2007,

[0008] U.S. Provisional Application No. 61/006,094, titled
“Improved Communications and Biosensor Device,” filed on
Dec. 19, 2007,

[0009] U.S. Provisional Application No. 61/006,095, titled
“Gateway for Discrete and Continuous Monitoring of Ambi-
ent Data with Emergency Functions,” filed on Dec. 19, 2007,
[0010] U.S. Provisional Application No. 61/006,097, titled
“Gateway for Discrete and Continuous Monitoring of Physi-
ological Data,” filed on Dec. 19, 2007,

[0011] U.S. Provisional Application No. 61/006,099, titled
“Method and System for Discrete and Continuous Monitor-
ing or Physiological and Ambient Data,” filed on Dec. 19,
2007,

[0012] U.S. Provisional Application No. 61/006,100, titled
“User Interface for System for Discrete and Continuous
Monitoring of Physiological and Ambient Data,” filed on
Dec. 19, 2007,

[0013] U.S. Provisional Application No. 61/006,098, titled
“Method and System for Data Transmission for Use with
Biosensor Device or Gateway,” filed on Dec. 19, 2007; and
[0014] U.S. Non-provisional application Ser. No. s
titled “System and Method for Physiological Data Readings,
Transmission, and Presentation, filed on Jan. 25, 2008; each
of which is incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

[0015] 1. Field of the Invention

[0016] Thepresentinvention generally relates to automated
systems and methods for the receipt, collection, storage,
transmission and presentation of physiological data. More
particularly, the present invention is directed to wireless body
area network systems, methods and computer program prod-
ucts for facilitating the receipt, collection, storage, transmis-
sion and presentation of such physiological data.

[0017] 2. Related Art

[0018] Intoday’s technological environment, systems con-
taining individual sensors with (or without) wireless trans-
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ceivers are known and used for collecting and transmitting
physiological data (e.g., vital signs such as blood pressure,
pulse rate, respiration), which reflect the health status or
well-being of a person, as well as ambient or motion data.
Such systems are commonly referred to as Body Area Net-
works (BANSs). If the wireless communication is employed
the system is called Wireless Body Area Networks (WBANS).
The goal of WBANSs, and their supporting information infra-
structures, is to offer unprecedented opportunities to (re-
motely) monitor the state of health of the wearer of such
systems, without constraining the activities of the wearer. The
convergence of technologies such as low-power wireless sen-
sor platforms, power efficient wireless communication stan-
dards, innovative sensors, plug-and-play device operation,
and off-the-shelf components for low-power sensors, hand-
held and wearable computers, electronic medical records, and
the Internet have allowed WBAN technologies to come about.
[0019] WBANS have been used, for example, for monitor-
ing of elderly people and/or other individuals that need fre-
quent monitoring. These individuals may live in a nursing
home or other managed care facility environment. Such envi-
ronments, obviously, limit the monitored individuals’ ability
to continue living independently (e.g., in their own homes).
This is primarily because care givers may not be available to
constantly monitor their physiological indicators and/or
ambient factors, especially in the case of care givers who do
not live in close proximity to the monitored individual. With
the use of WBANS, however, one or more sensors of differing
types are employed to remotely and ambulatory monitor a
user’s physiological indicators and/or other ambient signals
(e.g., motion sensors, electrocardiograms (ECGs), elec-
tromyograms (EMGs), electro-encephalograms (EEGs)).
The sensors can be located on the body as wearable appara-
tuses or tiny intelligent patches, integrated into clothing, or
even implanted below the skin or muscles.

[0020] WBAN systems also typically utilize a storage
device for aggregating the sensed and collected data for future
access and processing, or are dependent on smart phones and
similar mobile devices for collecting and then transmitting
the data to a healthcare provider or a health monitoring entity.
[0021] While the above-described systems work for their
respective intended purposes, the state of the art is such that
these systems or devices are often cumbersome and difficult
to operate. This is true both from the perspective of weight
and size of the WBAN-related equipment, as well as because
many such systems require numerous wires for interconnect-
ing the various components.

[0022] Given the foregoing, what are needed are improved
wireless, near-real time WBAN systems, methods and com-
puter program products for facilitating the receipt, collection,
storage, transmission and presentation of physiological data.
There is also a need for an improved lightweight, wireless
system that allows for unobtrusive operation, ease of use and
desirability.

BRIEF DESCRIPTION OF THE INVENTION

[0023] Aspects of the present invention meet the above-
identified needs by providing systems, methods and com-
puter program products for facilitating the receipt, collection,
storage, processing, secure transmission, and presentation of
physiological data through non-invasive means. Additional
aspects of the present invention are capability of two-way
voice communication with pre-defined remote location(s).
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[0024] Anadvantage of certain aspects of the present inven-
tion is that they provide a simple to wear, lightweight system
or device, thus making it ideal for everyday use, without
impeding the user’s normal activities. Aspects of the present
invention may, for example, double as a wristwatch or a
pendant, having such simplicity of everyday use without
impeding normal activities. Most notably, an aspect of the
present invention may contain two wireless transceivers, one
used for receiving data from a WBAN and the other for
transmitting the data to an external device, external system or
remote location. This means the present invention described
herein is suitable as a wireless WBAN gateway. The WBAN
gateway may be configured to be worn as a wristwatch, as a
pendant, attached to a belt, placed in clothing such as a
pocket, etc.

[0025] Another advantage of aspects of the present inven-
tionis that a user interface is provided, such that a user may set
and change information related to the monitored individual,
such as pre-programmed emergency telephone numbers, con-
tact information in case of an emergency and the like.
[0026] Another advantage of certain aspects of the present
invention is that it is completely wireless and the sensed and
collected physiological data and/or ambient data are made
available in near real-time, both through a secure browser
connection and on mobile devices, to service subscribers.
[0027] Further features and advantages of certain aspects of
the present invention, as well as the structure and operation of
these various aspects of the present invention, are described in
detail below with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The features and advantages of certain aspects of the
present invention will become more apparent from the
detailed description set forth below when taken in conjunc-
tion with the claims and drawings, in which like reference
numbers indicate identical or functionally similar elements.
Additionally, the left-most digit of a reference number iden-
tifies the drawing in which the reference number first appears.
[0029] FIG. 1is an electronic block diagram illustrating an
exemplary device according to an aspect of the present inven-
tion.

[0030] FIG.2is ablock diagram of an exemplary computer
system useful for implementing aspects of the present inven-
tion.

[0031] FIG. 3 is a flowchart depicting the operation and
data flow of a system device according to an exemplary aspect
of the present invention.

[0032] FIG. 4 is a flow chart depicting the system device
voice data flow according to an exemplary aspect of the
present invention.

[0033] FIG. 5 is a diagram of an exemplary system for
implementing aspects of the present invention.

DETAILED DESCRIPTION

[0034] Aspects of the present invention are directed to sys-
tems, methods and computer program products for facilitat-
ing the receipt, collection, storage, transmission and presen-
tation of physiological data.

[0035] In an aspect of the present invention, an integrated
system for obtaining a person’s physiological and/or ambient
data (e.g., vital signs), through non-invasive methods,
securely transmitting the information, and transforming the
information into an easily-understood display is disclosed.
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That is, a physiological and activity data aggregation, trans-
mission and presentation system, method and computer pro-
gram product for the purpose of monitoring a person’s vital
signs by the person’s family members, care takers, healthcare
providers and the like, through non-invasive features are dis-
closed. Such a system, in one aspect, includes one or more
physiological sensors, with each sensor being adapted or
capable of being attached to a human body, a computer sys-
tem, which communicates with the sensors, one or more
short- and long-range transceivers, software for data receipt,
collection, storage, aggregation and transmission from the
one or more sensors.

[0036] The system, in an additional aspect, may include
software for the retrieval, manipulation, analysis, display and
transmission of the physiological data to an end user or a
remote location which may be pre-defined. This disclosed
system may be completely wireless and could present the data
to end users at remote locations on a near-real-time basis.
Furthermore, the system components placed on a person’s
body may be small and lightweight, so that these components
do not interfere with the user’s normal daily activities.
Finally, the system and device offers an alert button for emer-
gency two-way voice communication.

[0037] In another aspect of the present invention, the sys-
tem includes a mechanical device for sensing human orien-
tation and activity. This mechanical device, such as an accel-
erometer or an inclinometer or the like, may be used to
determine the state of the user—whether the user is moving
fast or slow, whether the user has fallen, current body posi-
tion, etc.

[0038] In another aspect of the present invention, the sys-
tem includes a clock, position locator and a microphone. The
position locator is used to determine the physical location of
the user. This could be done through the use of the global
positioning system (GPS) or through proximity and triangu-
lation with known devices that may be configured, within the
person’s environment, just for this purpose.

[0039] In another aspect of the present invention, the com-
puter system includes a processor and a display interface for
displaying the information or data gathered on a display unit.
The computer system also includes one or more memory
component, which may be random access rewritable memory
(RAM), where the memory component is in operative com-
munication with the processor. In an additional aspect, the
computer system includes a secondary removable storage
unit. The computer system also includes a communications
interface which is also in operative communication with the
processor.

[0040] In another aspect of the present invention, the
method and computer program product perform the steps of
receiving physiological data indicative of the health status of
aperson from one or more sensors, the sensors being capable
of being attached to the body of a person, storing the physi-
ological data received from the one or more sensors, process-
ing the physiological data received and transmitting the raw
or processed physiological data. The receipt and transmission
ofthe physiological data is primarily done by the transceivers.
[0041] In an additional aspect, the method and computer
program product perform the steps of compressing the physi-
ological data and preparing the data for later transmission.
[0042] In an additional aspect, the method and computer
program product perform the step of encrypting the physi-
ological data. The encryption is performed in order to secure
the physiological data during transmission.
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[0043] In an additional aspect, the method and computer
program product perform the step of sensing physical and
orientation activity using a mechanical device, which may be
anaccelerometer, an inclinometer or the like. Additional steps
performed by the method and computer program product
include the steps of generating data regarding the physical
and orientation activity and analyzing the generated data.
[0044] In an additional aspect, the method and computer
program product perform the step of locating a wireless sys-
tem. This could be done through the use of the global posi-
tioning system (GPS) or through proximity and triangulation
with known devices that may be configured, within the per-
son’s environment, just for this purpose.

[0045] In an additional aspect, the method and computer
program product perform the steps of synchronizing the inter-
nal components of the wireless system and displaying
reminders and warnings. Such reminders may include those
that remind the user to change the batteries used to power the
system and device, or to wam personnel monitoring a certain
user about the state of that user.

[0046] In yet another aspect, the method and computer
program product perform the step of monitoring the power
level of the wireless system. This may be done by first deter-
mining whether the system has reached a certain power
threshold and then generating an audible notification when
the wireless system has reached a certain power threshold.
The audible notification warns the user or personnel that the
remaining power of the system is low.

[0047] In yet another aspect, the method and computer
program product perform the steps of managing communica-
tions to and from the system and interpreting incoming com-
munications to the system. This may be done using the com-
puter system’s processor.

[0048] Aspects of the present invention will now be
described in more detail herein in terms of the above exem-
plary context and the accompanying figures. This description
is for convenience only and is not intended to limit the appli-
cation of aspects of the present invention. In fact, after reading
the following description, it will be apparent to those skilled
in the relevant art(s) how to implement aspects of the follow-
ing invention in alternative ways.

[0049] The terms “person,” “patient,” “subject,” “user,”
“subscriber,” “client,” “wearer,” “being,” and/or the plural
form of these terms are sometimes used interchangeably
herein to refer to those person(s) or other living being(s) from
whom physiological data are being collected (or, in some
cases, the safety and medical personnel and professionals
entrusted with their well being), and thus would benefit from
the system, method and computer program products that
aspects of the present invention provide for facilitating the
receipt, collection, storage, transmission and presentation of
physiological data of persons or other living beings.

[0050] Referring to FIG. 1, an electronic block diagram of
device 100 is shown according to an aspect of the present
invention. In such an aspect, device 100 comprises of one or
more sensors 102a and 1025, an accelerometer or inclinom-
eter or activity/body positioning device 104, a liquid crystal
display (LCD) 106, an on board computer 108 with memory,
a position locator 110, a microphone 112, a clock 114, a
switch 116, a speaker 118, a power supply 120, short- and
long-range transceivers 122a and 12254 and antenna 124.
[0051] Sensors 1024 and 1026 are used for collecting
physiological and activity data. Physiological data collected
by sensors 102a and 1025 may include body surface tempera-

2 2
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ture, ambient temperature, heart rate, ECG, orientation, gal-
vanic skin resistance, photoplethysmograph, location, activ-
ity, etc. Sensors 102a and 10254 are electronic devices which
receive signal impulses from electrodes or sensing surfaces.
The electrodes or sensing surfaces may or may not touch on
the surface of the skin. These electrodes transmit their elec-
trical signals to the sensors, which in turn interpret the signals
and forward the data to on-board computer 108.

[0052] Accelerometer, inclinometer or similar mechanical
device 104 is used to sense the orientation and physical activ-
ity of the person wearing device 100. Accelerometer 104 can
provide data to determine the state of the person—for
example whether the person is moving fast or slow, being
immobile or resting—but can also be used to provide infor-
mation on the person’s orientation, for example sitting, lying
down, a sudden change of body position that has occurred
(e.g. sudden fall), etc. Accelerometer data is first sent to
on-board computer 108 and is then analyzed using computer
programs (algorithms) resident on on-board computer 108.
The computer programs are configured to determine the
user’s condition (e.g., whether the user has fallen).

[0053] Position locator 110 is used to determine the physi-
cal location of the person wearing device 100. As will be
appreciated by those skilled in the relevant art(s), this may be
done through the use of the global positioning system (GPS)
or through proximity and triangulation, for example cellular
triangulation, etc., with known devices that may have been
configured, within the person’s environment, just for this
purpose. Once the user’s location has been determined, the
location data is sent to on-board computer 108 for analysis
and storage. The location feature may be optional and may be
provided only at predetermined times such as after an emer-
gency has been identified.

[0054] Clock 114 is primarily utilized to synchronize the
various components found on device 100. Because there is
communication between device 100 and other external
devices, through transceivers 122, clock 114 is also used for
the synchronization of such external devices. Device 100 and
communications synchronization is managed through
on-board computer 108. Another function of clock 114 is for
displaying the current time on LCD 106 of device 100. This
gives device 100 the feel of a convention digital wristwatch
used for telling time and displaying reminders and warnings.
[0055] Transceivers 122a and 1226 and antenna 124
present the communication interface for device 100 to com-
municate with external devices within a WBAN. One or more
antennas (124) are used for transmitting and receiving signals
while transceivers 122a and 1225 define the communication
protocols and frequencies supported for communication. Any
number of protocols may be used, the majority of which
specify an operating frequency range. Other protocols may
operate on a single frequency. Transmission protocols may
include ZigBee (802.15.4), Cellular (CDMA, GSM and oth-
ers), Wireless (802.11a/b/g/n), Wi-Fi (802.11x), ANT, Blue-
tooth (802.15.1), and Ultra Wide Band (UWB). In one aspect,
device 100 may have two transceivers, one for short-range
communications and another for long-range communica-
tions. In another aspect of the present invention, an interface
for connection to wired intelligent sensors is also possible.
Short-range transceiver 122a is used for communication with
other devices which are located in close proximity with the
device, usually within three to six feet. Such other devices, in
one aspect of the present invention, may be a body patch
comprised of sensors collecting other physiological data dif-
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ferent than, and in addition to, device 100 as described in
more detail in co-pending U.S. Provisional Application No.
60/900,118 titled “Body Patch for Non-Invasive Physiologi-
cal Data Readings,” filed on Feb. 8, 2007, which is incorpo-
rated by reference herein in its entirety. Long-range trans-
ceiver 1225 is used for communication with remote devices
and individuals, through pre-established wireless and wired
communications networks.

[0056] Microphone 112 is used for audio communication
between the user and an individual at a remote location. Thus,
microphone 112 captures sounds, which in turn are sent to
on-board computer 108 for initial processing and then trans-
mitted through long-range transceiver 1225 to a pre-defined
remote location. Similarly, speaker 118 plays back sounds
transmitted by the remote individual or from the remote loca-
tion. This enables the person wearing device 100 to establish
two-way voice communication with an individual at the pre-
defined (remote) location.

[0057] Duplex voice communication between a user and a
remote individual or location is made possible by switch 116.
Switch 116 is accessible from the surface of device 100 and is
triggered by the person wearing it. Once triggered, switch 116
opens and closes an electronic circuit, which then activates
long-range transceiver 1225 and establishes on-demand
duplex voice communication.

[0058] Power supply 120 may consist of one or multiple
batteries, which, depending on the configuration, may or may
not be rechargeable. Power supply 120 provides the necessary
electrical power to the electronic components, so they can
operate properly and perform their respective intended func-
tions. Because the availability of sufficient power is necessary
for the proper operation of the electronic components within
device 100, on-board computer 108, in one aspect of the
present invention, monitors the power levels and generates an
audible and/or visual notification when it detects power levels
below a certain threshold. This power threshold is defined by
the suite of electronic components on device 100 and their
collective power requirements for proper operation. The
audible signal informs the wearer that the power level on
device 100 is becoming insufficient for sustaining ongoing
operations.

[0059] On-board computer 108 is the controlling unit for all
electronic components within device 100 and the processing
unit for all the signals and data. On-board computer 108 also
manages all of device 100 communications with external
devices, through transceivers 122a and 122b. In effect, on-
board computer 108 is a computer system similar to the block
diagram shown in FIG. 2.

[0060] Referring now to FIG. 2, a computer system 108
depicting various computer system components for use with
an exemplary implementation of a data collection, commu-
nications and analysis device 100, in accordance with an
aspect of the present invention, is shown.

[0061] Various software aspects are described in terms of
this exemplary computer system. After reading this descrip-
tion, it will become apparent to a person skilled in the relevant
art(s) how to implement the invention using other computer
systems and/or architectures.

[0062] The computer system 108 includes one or more
processors, such as processor 204. Processor 204 is con-
nected to a communications infrastructure 202 (e.g., a com-
munications bus, cross-over bar or network). Computer sys-
tem 108 can include a display interface 208 that forwards
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graphics, text and other data from the communication infra-
structure 202 (or from a frame buffer not shown) for display
on the display unit 210.

[0063] Computer system 108 also includes a main memory
206, preferably random access memory (RAM), and may also
include a secondary memory 212. The secondary memory
212 may include, for example, a hard disk drive 214 and/or a
removable storage drive 216, representing a flash memory
card, a magnetic tape drive, an optical disk drive, etc. The
removable storage drive 216 reads from and/or writes to a
removable storage unit 218 in a well known manner. Remov-
able storage unit 218 represents a flash memory card, mag-
netic tape, optical disk, etc. which is read by and written to by
removable storage drive 216. As will be appreciated, the
removable storage unit 218 includes a computer usable stor-
age medium having stored therein computer software and/or
data.

[0064] In alternative aspects, secondary memory 212 may
include other similar devices for allowing computer programs
or other instructions to be loaded into computer system 108.
Such devices may include, for example, a secondary remov-
able storage unit 222 and an interface 220. Examples of such
may include a program cartridge and cartridge interface (such
as that found in video game devices), a removable memory
chip (such as an flash memory, erasable programmable read
only memory (EPROM), or programmable read only memory
(PROM)) and associated socket, and other secondary remov-
able storage units 222 and interfaces 220, which allow soft-
ware and data to be transferred from the secondary removable
storage unit 222 to computer system 108.

[0065] Aspects of the present invention may be imple-
mented using, for example, a microcontroller. A microcon-
troller may include a microprocessor on a single integrated
circuit configured to operate as a single-chip embedded sys-
tem. The microcontroller may include a CPU, RAM as work-
ing memory, program memory (e.g. flash memory, ROM, or
PROM), direct memory access (DMA), timers, /O ports,
other serial communications interfaces, EEPROM or flash
memory for permanent data storages, peripheral devices
(such as timers, event counters, etc.), a clock generator, ana-
log-to-digital converters, digital-to-analog converters, com-
parators, and in-circuit programming and debugging support.
[0066] Computer system 108 may also include a commu-
nications interface 224. Communications interface 224
allows software and data to be transferred between computer
system 108 and external devices. Examples of communica-
tions interface 224 may include a modem, a serial interface,
such as Universal Serial Bus (USB) or RS232, a network
interface (such as an Ethernet card), a communications port,
etc. Software and data transferred via communications inter-
face 224 are in the form of signals 226 which may be elec-
tronic, electromagnetic, optical or other signals capable of
being received by communications interface 224. These sig-
nals 226 are provided to communications interface 224 via a
communications path (e.g., channel) 228. This channel 228
carries signals 226 and may be implemented using wire or
cable, fiber optics, a telephone line, a cellular link, an radio
frequency (RF) link and other communications channels.

[0067] In this document, the terms “computer program
medium” and “computer usable medium” are used to gener-
ally refer to media such as removable storage drive 216, a hard
disk installed in hard disk drive 214, and signals 226. These
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computer program products provide software to computer
system 108. The invention is directed to such computer pro-
gram products.

[0068] Computer programs (also referred to as computer
control logic) are stored in main memory 206 and/or second-
ary memory 212. Computer programs may also be received
via communications interface 224. Such computer programs,
when executed, enable the computer system 108 to perform
the features of the present invention, as discussed herein. In
particular, the computer programs, when executed, enable the
processor 204 to perform the features of the present invention.
Accordingly, such computer programs represent controllers
of the computer system 108.

[0069] In an aspect where the invention is implemented
using software, the software may be stored in a computer
program product and loaded into computer system 108 using
removable storage drive 216, hard drive 214 or communica-
tions interface 224. The control logic (software), when
executed by the processor 204, causes the processor 204 to
perform the functions of the invention as described herein.
[0070] In another aspect, the invention is implemented pri-
marily in hardware using, for example, hardware components
such as application specific integrated circuits (ASICs).
Implementation of the hardware state machine so as to per-
form the functions described herein will be apparent to per-
sons skilled in the relevant art(s). In yet another aspect, the
invention is implemented using a combination of both hard-
ware and software.

[0071] Electronic components of device 100 are packaged
in a water tight container to prevent short circuits from mois-
ture. The electronic components are molded on a printed
circuit board (PCB), which may be constructed of flexible
material. Antenna 124 is internal to device 100 and is located
either on the PCB or within the bracelet of device 100.
[0072] Referring to FIG. 3, a flowchart depicting exem-
plary operation and data flow 300 of the device 100 of accord-
ing to an aspect of the present invention is shown. In this
aspect, data collected and generated by accelerometer 302
and position locator 304, along with physiological and/or
ambient data received in step 306 by one of or a combination
of sensors 102a, 1026 and 102¢, contained within device 100,
are collected and stored in the internal storage of on board
computer 108 in step 308 to determine patterns and compress
the data. In step 310, the data is processed for on-device
analysis. Next, in step 312, on-board computer 108 deter-
mines whether it is time to initiate a scheduled transmission to
a pre-defined remote location. If it is not yet time for the
transmission, device 100 waits in step 314 until it is time to
transmit. If in step 312 on-board computer 108 determines
that it is time to transmit, the transmission preparation process
begins. In preparing the data for transmission, all the data
from the internal storage of on board computer 108 (including
the data from any external devices and readings from the
sensors 202qa-c) are aggregated and compressed in step 316.
[0073] Instep 320, processor 108 will determine whether to
encrypt the aggregated data or not. If processor 108 deter-
mines that the data should be encrypted, the data is then
encrypted in step 318. Otherwise, the data is packaged for
transmission in step 322 in an unencrypted manner. After
encryption of the data in step 320, the data is then constructed,
including identifying information, destination, transmission
type and other pertinent information in step 322 in prepara-
tion for transmission. The data is then packaged into a mes-
sage, according to the (long-range) transmission protocol
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being employed. Any number of protocols may be used, the
majority of which specify an operating frequency range.
Other protocols may operate on a single frequency. In alter-
nate aspects, transmission protocols may include ZigBee
(802.15.4), Cellular (CDMA, TDMA, GSM and others),
Wireless (802.11a/b/g/n), Wi-Fi (802.11p), ANT, Bluetooth
(802.15.1), or custom wireless protocols working in any
available frequency or frequencies. In step 324, transceiver
1225 is activated. Finally, after transceiver 1225 is activated
and a network connection is established in step 326, a burst
transmission of data from device 100 to a pre-defined remote
location occurs, and transceiver 1225 is then deactivated until
the next transmission event (e.g., until data flow 300 is
repeated). At the remote location, the transmitted data may
undergo further analysis, processing and preparation for
reporting as described in more detail in U.S. Provisional
Application No. 60/897,243 titled “Method and System for
Physiological Data Readings, Transmission, and Presenta-
tion,” filed on Jan. 25, 2007, which is incorporated by refer-
ence herein in its entirety.

[0074] Referring to FIG. 4, a flowchart depicting exem-
plary voice operation and flow 400 of device 100 according to
an aspect of the present invention is shown.

[0075] Data flow 400 is initiated by a person wearing
device 100 by pressing button or switch 116 in step 402. This
activates log-range transceiver 1224 in step 404 which estab-
lishes connection with a pre-defined remote location, nor-
mally a call center which receives such calls. Two-way voice
communication between the call center or remote location
and the user with device 100 is then established in step 406.
The communication could be indicative of an alert condition,
requiring immediate attention by another human being such
as health-care providers, emergency first responders, call cen-
ter personnel, etc.

[0076] If there are multiple pre-defined locations, one
could automatically be selected, prior to establishing the con-
nection. The presence of these communication capabilities
makes it possible for an individual at a remote location to page
the wearer of device 100, thus establishing reverse two-way
voice communication.

[0077] FIG. S provides ahigh-level depiction of an embodi-
ment of the overall system and points of communication
between the various components.

[0078] Anembodiment of the present invention depicted in
FIG. 5 includes physiological sensors, a gateway device,
short and long range transceivers, proprietary software for
data aggregation and transmission from multiple sensors, a
data centre environment with multiple computers and custom
software for data storage, retrieval, manipulation, analysis,
display and transmission to an end-user viewing device via
the Internet. This system is completely wireless and presents
the data to the end users on both a periodic and optionally, on
a real-time basis based on a triggering event. The system
components placed on a person’s body are small and light-
weight so that they do not interfere with normal daily activi-
ties. The gateway device offers alert features including simple
two-way voice communication.

[0079] As discussed above, a sensor may include an adhe-
sive patch attached to the body of a person, integrating several
miniaturized physiological sensors. This patch may include a
microprocessor, a short-range wireless transceiver and a
power supply miniaturized onto a single board. The sensors
obtain vital sign physiological data, which are processed,
encrypted and aggregated by the microprocessor for trans-
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mission by the transceiver to the gateway, at set intervals.
Transmissions may be also initiated by the gateway or from
the data center.

[0080] In accordance with one embodiment, the gateway
device is a key feature in the system. The gateway device is a
unit that can be comfortably worn by a monitored person. For
example, in one embodiment, the gateway may be attached
around the wrist and have an appearance similar to a wrist-
watch. In another embodiment, the gateway may be a pendant
worn around the neck of the monitored person. Other embodi-
ments of the gateway are possible such as a unit worn on a belt
or placed in a pocket of the monitored person. The gateway is
light enough to be comfortably worn by the user and has an
ergonomically pleasing structure.

[0081] The gateway includes a microprocessor, a short
range wireless transceiver, a long-range wireless transceiver,
and a power supply. In another embodiment, the gateway may
further include additional sensors. The gateway may further
include an emergency call button configured to initiate a
two-way voice call to an emergency call center. The gateway
may also include a plurality of call buttons, wherein each
button is configured to initiate a two-way voice call to a
pre-programmed telephone number. For example, the gate-
way may include two such call buttons. The gateway may also
include a hidden reset switch that might be used to reset and
reinitialize the gateway. The same function might be per-
formed by a combination of existing switches described
above.

[0082] The pre-programmed telephone numbers and the
emergency call number to which the two-way voice calls will
be directed may be entered and changed at will by a sub-
scriber at a web interface and long distance communication
between the data center and a gateway.

[0083] Theemergency call button and the pre-programmed
call buttons provide the monitored person with the ability to
simply initiate voice call without being required to remember
and enter a telephone number. In addition, the ability to enter
and update the telephone numbers for the pre-programmed
call buttons at a web interface allows a monitored person to
enter and update information at their convenience which they
can draw upon quickly in an emergency or in a time of
forgetfulness. In addition, this ability allows a monitored
person’s family members, care givers, and physicians to
update contact information even at a distance from the moni-
tored person. As these numbers can be updated at will, a
distant family member can make sure that the monitored
person always has current contact information for them. Also,
the emergency call number can be updated, if desired,
depending upon the location of the monitored person.
[0084] The gateway device may include sensors that collect
physiological or other data. For example, sensors on the gate-
way device may include at least one of a sensor for measuring
ambient temperature and a sensor for measuring ambient
humidity.

[0085] In one embodiment, the gateway device processes
and encrypts sensor data. The microprocessor in the gateway
packages the data for periodic burst transmission through the
long-range transceiver, at set intervals.

[0086] In another embodiment, the gateway may process
the data to determine whether an “event” has occurred. An
event may include at least one of the monitored physiological
or other characteristics falling outside a predetermined range,
or a trend of parameter change specified by the user (e.g.
evident trend of heart rate decrease, predefined changes in
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heart rhythm, etc.). The predetermined range may be set at
will through a web interface. The predetermined range infor-
mation will be sent to the gateway and the sensor, stored, and
used in analyzing sensor data for events.

[0087] When the gateway determines that an event has
occurred, the gateway transmits data in an event mode for a
predetermined period of time. Event mode transmission
involves a transmission of physiological or other data in a
different form that the previously processed, packaged, and
periodically transmitted data. For example, in one embodi-
ment, once an event has been identified, the sensor may trans-
mit unprocessed data from at least one sensor on a real time
basis in addition to the results of processing. This at least one
sensor may be the sensor that recorded the event data that falls
outside the predetermined range.

[0088] For example, one of the sensors may measure the
pulse rate of the monitored person. A family member, care
giver, or physician may have set a predetermined acceptable
range for the heart rate of the monitored person. If the gate-
way determines that the heart rate has fallen below the accept-
able range, the gateway will begin to transmit data on a
different basis. For example, the gateway may transmit the
ECG signal or the sequence of RR intervals on a real time
basis for a predetermined period of time. Although in this
example the gateway transmits real time heart rate data, the
gateway may transmit any type of additional data in this event
mode, such as body position and activity signals.

[0089] Inone embodiment, based on the event mode trans-
mission, a number of actions may occur. An emergency call
may be placed to the gateway to attempt to contact the moni-
tored person. This call may provide more information on the
status of that person or provide assistance to the person. A call
may bedirected to emergency services to direct an emergency
response to the location of the monitored person. A call may
be directed to a selected contact such as a family member, a
care giver, or a physician. An alarm may be sounded at the
gateway device. An emergency message may be sent via
e-mail, text message, pre-recorded voice mail, or any other
desired method, to a family member, care giver, or physician.
[0090] By determining an event, and by sending data in a
special event mode transmission, the gateway may provide
for automatic alerts or emergency responses in potentially life
threatening situations.

[0091] After the event mode transmission, the gateway
device may return to normal acquisition and transmission of
data until another event mode is determined.

[0092] Although the gateway may function together with a
plurality of additional sensors, the gateway does not require
an additional sensor in order to function accurately. For
example, the gateway may receive short range transmissions
of data from a plurality of sensors placed on the body of the
monitored person. The gateway may be capable of accumu-
lating, processing, and packaging this information, together
with any information gathered at the gateway device, and
transmitting the packaged data

[0093] However, in accordance with one embodiment, the
gateway device is also capable of functioning properly with-
out data transmissions from additional sensors. In an exem-
plary embodiment, a subscriber to the system, whether the
monitored person, the person’s family member, care giver, or
physician, may select a “gateway only” option, where the
monitored person does not wear any additional sensors. In
another exemplary embodiment, although the subscriber to
the service may have selected an option with at least one
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additional sensor, the sensor may function improperly or
cease to function for any number of reasons. When this
occurs, the gateway is configured to continue to properly
collect and transmit data without the sensor.

[0094] The remote monitoring system is capable of collect-
ing and analyzing data from a plurality of gateways, whether
or not used in connection with at least one additional sensor,
at the same time.

[0095] The system is also capable of collecting and analyz-
ing data from various types of gateways. For example, the
system is capable of functioning with gateways from a plu-
rality of manufacturers. The gateways may include acommon
interface to the data collection center. This interface may
ensure that data transmitted to the data collection center is
transmitted in a particular format. Each of the manufacturers
may offer more than one model of gateway, with each model
offering a different combination of features. The system is
capable of identifying the manufacturer and model of gate-
way from the data transmitted to the remote collection center.
This feature provides the ability to make an analysis of the
performance of different models and manufacturers of gate-
way devices.

[0096] The gateway may also include an emergency con-
tact tag in a format accessible by first responders. In an
embodiment, the emergency contact tag may include at least
one of information on the monitored person’s medical insur-
ance, primary physician, medications, conditions, and an
emergency contact. The format for the emergency contact tag
and the unique ID and physician information may be printed
orelectronic, such as on a smart chip. In another embodiment,
in order to protect the privacy of the monitored individual, the
emergency contact tag may include only physician contact
information and a unique identifier. In this embodiment, the
physician will be able to identify the person being monitored
based on the unique identifier. In another embodiment, the
said information might be accessed through a secure short
range communication, or a secure RFID communication or
accessing a unique RFID identification pin that may facilitate
access to a data center.

[0097] Inaddition, first responders are more readily able to
collect information essential to emergency treatment of an
unconscious monitored person based on the emergency call
button and the pre-programmed call buttons located on the
gateway.

[0098] While various aspects of the present invention have
been described above, it should be understood that they have
been presented by way of example, and not limitation. It will
be apparent to persons skilled in the relevant art(s) that vari-
ous changes in form and detail can be made therein without
departing from the spirit and scope of aspects of the present
invention. Thus, aspects of the present invention should not be
limited by any of the above described exemplary aspects, but
should be defined only in accordance with the following
claims and their equivalents.

[0099] In addition, it should be understood that the figures
in the attachments, which highlight the structure, methodol-
ogy, functionality and advantages of aspects of the present
invention, are presented for example purposes only. Aspects
of the present invention are sufficiently flexible and config-
urable, such that it may be implemented in ways other than
that shown in the accompanying figures.

[0100] Further, the purpose of the foregoing Abstract is to
enable the U.S. Patent and Trademark Office and the public
generally, and especially the scientists, engineers and practi-
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tioners in the relevant art(s) who are not familiar with patent
or legal terms or phraseology, to determine quickly from a
cursory inspection the nature and essence of this technical
disclosure. The Abstractis not intended to be limiting as to the
scope of aspects of the present invention in any way.

What is claimed is:

1. A system for facilitating the receipt, collection, analysis
and transmission of physiological data comprising:

a. at least one physiological sensor capable of being

attached to a user utilizing the system;

b. at least one computer system, in operative communica-
tion with said at least one physiological sensor and
wherein said at least one computer system contains data
aggregation and transmission software;

c. a short range transceiver, in operative communication
with said at least one computer system;

d. a long range transceiver, in operative communication
with said at least one computer system;

e. a mechanical device, in operative communication with
said at least one computer system, capable of determin-
ing the orientation and physical activity of the user; and

f. a position locator for locating said user.

2. The system of claim 1, wherein the mechanical device is
one of the following devices: an accelerometer and an incli-
nometer.

3. The system of claim 1, further comprising a clock for
synchronizing all the devices within the system.

4. The system of claim 1, further comprising an antenna in
operative communication with said short-range transceiver
and said long-range transceiver.

5. The system of claim 1, further comprising a microphone,
wherein said microphone enables duplex voice communica-
tion with a remote location.

6. The system of claim 1, wherein the system is in wireless
communication with a pre-defined remote location.

7. The system of claim 6, wherein said communication
with said pre-defined remote location is via a wireless com-
munications protocol selected from a group consisting of
Cellular, ZigBee, Wireless (802.11a/b/g/n), Wi-Fi, ANT,
Bluetooth, Ultra wide Band, and custom application protocol.

8. A method for receiving, collecting, storing and transmit-
ting human physiological data using a system comprising:

a. receiving physiological data indicative of the health sta-
tus of a user utilizing a system comprising at least one
physiological sensor, wherein said at least one sensor is
capable of being attached to the body of said user;

b. analyzing the physiological data received from said at
least one physiological sensor by utilizing at least one
computer system, wherein said at least one computer
system is in operative communication with said at least
one physiological sensor;

c. storing the received physiological data on said at least
one computer system;

d. processing the physiological data, by said at least one
computer system, in preparation for further action on
said physiological data; and

e. transmitting, utilizing a long range transceiver, the
physiological data to a pre-defined remote location.

9. The method of claim 8, wherein step (d) comprises

compressing the physiological data.

10. The method of claim 8, wherein step (d) comprises
encrypting the physiological data.
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11. The method of claim 8 further comprising:

sensing orientation and physical activity of said user;

generating data regarding the orientation and physical
activity of said user; and

analyzing said generated data.

12. The method of claim 8 further comprising identifying
the location of said system.

13. The method of claim 8 further comprising synchroniz-
ing the internal components of said system.

14. The method of claim 8 further comprising the step of:

monitoring the power level of the electronic components
within said system;

determining whether said system has reached a certain
power threshold; and

generating an audible notification when said system has
reached a certain power threshold.

15. A computer program product comprising a computer
usable medium having control logic stored therein for caus-
ing a computer to receive, collect, store and transmit physi-
ological data, said control logic comprising:

a. first computer readable program code means for causing
the computer to receive physiological data indicative of
the health status of a user utilizing a system comprising
at least one physiological sensor;

b. second computer readable program code means for caus-
ing the computer to analyze the physiological data
received from said at least one physiological sensor;

c. third computer readable program code means for causing
the computer to store the received physiological data on
the computer;

d. fourth computer readable program code means for caus-
ing the computer to process the physiological data,
thereby producing presentable data; and

e. fifth computer readable program code means for causing
the computer to transmit, by way of a long range trans-
ceiver, the physiological data to a pre-defined remote
location.

16. The computer program product of claim 15, wherein
the fourth computer readable program means comprises con-
trol logic for compressing the physiological data.

17. The computer program product of claim 15, wherein
the fourth computer readable program means comprises con-
trol logic for encrypting the physiological data.

18. The computer program product of claim 15, further
comprising:

sixth computer readable program code means for causing
the computer to sense the orientation and physical activ-
ity of said user;

seventh computer readable program code means for caus-
ing the computer to generate data regarding the orienta-
tion and physical activity of said user; and

eighth computer readable program code means for causing
the computer to analyze said generated data.

19. The computer program product of claim 15, further

comprising:

sixth computer readable program code means for causing
the computer to synchronize the internal components of
said system.
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20. A device for receiving, collecting, analyzing, and trans-
mitting physiological data of a monitored person, the device
configured to be worn by a monitored person, the device
comprising:

a short range transceiver, in operative communication with

a sensor patch, the sensor patch including at least one
physiological sensor and being configured to attach to
the body of the monitored person;

a long range transceiver, in operative communication with

a remote computer system configured to aggregate and
analyze transmissions;

a power supply; and

a computer usable medium having control logic stored

therein.

21. The device according to claim 20, wherein the device is
configured as a pendant to be worn by the monitored person.

22. The device according to claim 20, further comprising at
least one sensor.

23. The device according to claim 22, wherein the at least
one sensor includes at least one sensor selected from a group
consisting of an accelerometer, an ambient temperature sen-
sor, an ambient humidity sensor, and a physiological sensor.

24. The device according to claim 22, wherein the short
range transceiver is configured to receive data from the sensor
patch and wherein the long range transceiver is configured to
transmit data based on at least one selected from a group
consisting of data from the sensor patch and data collected at
the device at predetermined time intervals to the remote com-
puter system.

25. The device according to claim 24, wherein the control
logic stored in the computer useable medium is configured
such that the device determines when an event has occurred
by analyzing data from the sensor patch, and if an event has
occurred the long range transceiver transmits data on a near
real-time basis.

26. The device according to claim 20 further comprising at
least one two-way call button.

27. The device according to claim 26, wherein the device
comprises at least two two-way call buttons,

wherein a first button initiates a telephone call to an emer-

gency call center, and

wherein a second button initiates a telephone call to a

preprogrammed telephone number.

28. The device according to claim 27, wherein the prepro-
grammed telephone number is programmed by a user ata web
interface with the computer system, and wherein the prepro-
grammed telephone number may be altered by the user.

29. The device according to claim 20, wherein the long
range transceiver uses a wireless protocol selected from a
group consisting of Cellular, ZigBee, Wireless (802.11a/b/g/
n), Wi-Fi, ANT, Bluetooth, Ultra wide Band, and custom
wireless protocol.

30. The device according to claim 20, wherein the device is
capable of functioning if the sensor ceases to function.

31. The device according to claim 20, further comprising
an emergency contact tag.

* * #* ok %
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