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Description

FIELD

[0001] This invention generally relates to systems and
methods for transmitting, receiving and displaying data
and/or information over wireless communication and da-
ta processing devices, and more specifically to a system
and method for collecting, uploading, transmitting, re-
ceiving, downloading, manipulating, and displaying med-
ical patient data and/or information to a remote device
operable by a health care provider.

BACKGROUND

[0002] While physicians and other health care provid-
ers currently utilize a large number of products and sys-
tems that benefit from advances in wireless communica-
tion technology, there are still significant limitations to the
information that can be transmitted, received, and dis-
played over these devices in a practical and efficient man-
ner. There are many limitations that are intrinsic to mobile
devices, especially those constraints related to speed,
performance, memory, and display size. In addition, be-
cause of the critical nature of medical data, it is important
that the technology work reliably and efficiently over po-
tentially low speed, low bandwidth, and sometimes inter-
mittent wireless connections.
[0003] Efforts have been made in the past to transmit
medical information through various telecommunication
means to health care professionals for review and anal-
ysis. Some such efforts are outlined in commonly as-
signed U.S. Pat. App. No. 11/301,348, filed on December
12, 2005. Such examples utilize wireless data commu-
nication technologies to transmit medical information to
health care providers, or to condition data such that it
may be useful for remote monitoring purposes.
[0004] US 2008/0188765 describes a computer-imple-
mented method for locating an arrhythmogenic focus or
pathway in a heart of a living subject, which is carried out
by recording a reference set of electrocardiographic sig-
nals from the subject, stimulating the heart at multiple
locations endocardially or epicardially, and while stimu-
lating at the multiple locations, recording respective sets
of pace-mapped electrocardiographic signals.
[0005] US 2009/0054743 describes a method of gen-
erating and representing the status of various physiolog-
ical parameters that are monitored for patients during
hospitalization.
[0006] US 2002/0151812 describes an apparatus for
outputting heart sounds includes an implantable system
and an external system. The implantable system includes
a sensor for generating sensed signals representing de-
tected heart sounds, an interface circuit and a control
circuit for receiving the sensed signals, generating data
representing the heart sounds therefrom, and transmit-
ting the data to the external system via the interface cir-
cuit. The external system includes an interface circuit for

communicating with the implantable system, and a con-
trol circuit for receiving the data representing the heart
sounds and for generating control signals that cause an
output device to generate outputs representing the
sounds.
[0007] WO2009034507 describes an ECG monitoring
system continuously monitors a patient’s ECG waveform
and periodically identifies the patient’s QT interval.
[0008] US 2006/0217623 describes a distributed sys-
tem wherein remote mobile devices communicate with a
computer processing unit accessing patient data from a
database entity, wherein patient data comprises ECG
data. Users may review, annotate and measure features
of interest in the retrieved ECG data, wherein said meas-
urements are also stored in the database entity.

SUMMARY

[0009] The invention is defined in the appended claims.
[0010] One example method of measuring features of
a digitally generated waveform includes communicating
patient data to a device that is remote from a source of
the patient data, generating the waveform on a touch-
screen display of the device, and measuring along an
axis of the waveform. In some aspects, the measuring
includes generating a first point corresponding to the
waveform based on contact with the touch-screen dis-
play, generating a second point corresponding to the
waveform based on contact with the touch-screen dis-
play, automatically measuring a distance between the
first point and the second point along the axis upon gen-
eration of the second point, and displaying a value cor-
responding to the distance on the touch-screen display.
[0011] In some aspects, the value includes a time val-
ue.
[0012] In some aspects, the value includes a voltage
value.
[0013] In some aspects, the method further includes
generating a digital caliper in the touch-screen display,
the caliper including a first and a second jaw that are
movable along the axis, the first point being generated
based on an intersection between the first jaw and the
waveform, and the second point being generated based
on an intersection between the second jaw and the wave-
form. The caliper is generated based on a user demand.
[0014] In some aspects, the axis includes one of a time
axis and a voltage axis.
[0015] In some aspects, the waveform corresponds to
one of an electrocardiogram (ECG), a blood pressure,
an oxygen saturation, and an end-tidal CO2.
[0016] In some aspects, the method further includes
moving at least one of the first point and the second point
along the axis, and updating the value in real-time based
on movement of the at least one of the first point and the
second point along the axis.
[0017] In some aspects, the method further includes
storing the value in a memory of the device.
[0018] In some aspects, the method further includes
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transmitting the value to a patient information system lo-
cated at a facility.
[0019] In other aspects, the present invention provides
a method of monitoring patient data using a device. In
some aspects, the method includes communicating pa-
tient data to the device, the device being remote from a
source of the patient data, generating a waveform on a
display of the device based on the patient data, identifying
an occurrence of a waveform feature, and generating a
sound based on the occurrence of the waveform feature.
[0020] In some aspects, the generating a sound com-
prises repetitively generating the sound in response to
periodic occurrences of the waveform feature.
[0021] In some aspects, the generating a sound com-
prises generating a persistent sound.
[0022] In some aspects, the method further includes
storing an audio file in memory of the device, and retriev-
ing the audio file from memory based on generating the
waveform, the sound being generated based on the au-
dio file.
[0023] In some aspects, the method further includes
storing a plurality of audio files in memory of the device,
and selecting an audio file from the plurality of audio files
based on a type of the waveform, the sound being gen-
erated based on the audio file.
[0024] In some aspects, the waveform feature includes
one of a spike, a peak, a trough and a flat line.
[0025] In some aspects, the waveform corresponds to
one of a heart rate, a blood pressure, an oxygen satura-
tion, and an end-tidal CO2.
[0026] In still other aspects, the present invention pro-
vides a method of notifying a user of an alert. In some
aspects, the method includes generating an alert based
on patient data, providing the alert to a third-party notifi-
cation service, forwarding the alert to a device, the device
being remote from a source of the patient data, receiving
the alert at the device, and presenting an indication of
the alert on a display of the device.
[0027] In some aspects, the alert is generated at an
information system that is resident at a facility, at which
the patient data is collected.
[0028] In some aspects, the alert is generated at a data
management system that is remote from the source of
the patient data.
[0029] In some aspects, the alert corresponds to an
application that is resident on the device, and that is ex-
ecutable using the device. In some aspects, the applica-
tion is dormant when the alert is received at the device.
[0030] In some aspects, the indication includes at least
one of a badge associated with an application icon, and
an alert summary. The alert summary provides patient
information. In some aspects, the method includes se-
lecting the alert summary, and displaying detailed alert
information on the display of the device in response to
the selecting.
[0031] Other aspects provide a computer-readable
storage medium encoded with a computer program com-
prising instructions that, when executed, operate to

cause one or more processors to perform one or more
of the methods provided herein.
[0032] Still other aspects provide a system including
one or more processors, and a computer-readable me-
dium coupled to the one or more processors having in-
structions stored thereon which, when executed by the
one or more processors, cause the one or more proces-
sors to perform one or more of the methods provided
herein.
[0033] It is appreciated that methods in accordance
with the present disclosure can include any combination
of the aspects and features described herein. That is to
say that methods in accordance with the present disclo-
sure are not limited to the combinations of aspects and
features specifically described herein, but also include
any combination of the aspects and features provided.
[0034] The details of one or more embodiments are
set forth in the accompanying drawings and the descrip-
tion below. Other features, objects, and advantages will
be apparent from the description and drawings, and from
the claims.

DESCRIPTION OF DRAWINGS

[0035]

FIG. 1 is a schematic illustration of an exemplar sys-
tem architecture in accordance with the present dis-
closure.
FIG. 2 is a schematic illustration of another exemplar
system architecture in accordance with the present
disclosure.
FIG. 3 is a functional block diagram of components
that can be used to implement the present disclo-
sure.
FIG. 4 is a more detailed view of the functional block
diagram of FIG. 3.
FIGs. 5A-5H provide exemplar screenshots on an
exemplar mobile device in accordance with the
present disclosure.
FIGs. 6A-6C provide exemplar screenshots illustrat-
ing features in accordance with the present disclo-
sure.
FIG. 7 is a flowchart illustrating exemplar steps that
can be executed to provide waveform measuring in
accordance with the present disclosure.
FIG. 8 is a flowchart illustrating exemplar steps that
can be executed to provide audible monitoring of pa-
tient information in accordance with the present dis-
closure.
FIG. 9 provides an exemplar screenshot illustrating
a push-notification feature in accordance with the
present disclosure.
FIG. 10 is a flowchart illustrating exemplar steps that
can be executed to provide push-notification of pa-
tient data alerts in accordance with the present dis-
closure.
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[0036] Like reference symbols in the various drawings
indicate like elements.

DETAILED DESCRIPTION

[0037] The present disclosure provides a healthcare
provider with secure, remote access to patient data. The
present disclosure builds on that of commonly assigned
U.S. Pat. App. No. 11/301,348, filed on December 12,
2005. U.S. Pat. App. No. 11/301,348 claims the benefit
of U.S. Prov. App. No. 60/641,057, filed on January 3,
2005. The present disclosure also builds on that of com-
monly assigned U.S. Pat. App. No. 11/301,348, filed on
December 12, 2005. For purposes of the instant descrip-
tion, and by way of non-limiting example, implementa-
tions of the present disclosure will be described in the
context of patient data corresponding to maternity pa-
tients (e.g., obstetric (OB) patient). Implementations of
the present disclosure are applicable to any variety of
patients and corresponding patient data.
[0038] Referring now to FIG. 1, an exemplar system
architecture 10 is illustrated, and includes a remote de-
vice 12, connectivity interface(s) 14, a network 16, a first
facility system 18, and a second facility system 20. As
discussed in further detail herein, data is transferred from
each of the first and second facility systems 18, 20
through the network 16 and connectivity interface(s) 14
for presentation, or display on the remote device 12. Fur-
ther, data can be transferred from the remote device 12
through the connectivity interface(s) 14 and network 16
to each of the first and second facility systems 18, 20.
Although a single remote device 12 is illustrated, it is
contemplated that one or more remote devices 12 can
communicate with each of the first and second facility
systems 18, 20 through the network 16 and connectivity
interface(s) 14. Similarly, although two facility systems
are illustrated, the present disclosure can be implement-
ed with one or more facility systems.
[0039] The remote device 12 can include any number
of exemplar devices. Such exemplar devices include, but
are not limited to, a mobile phone, a smartphone, a per-
sonal digital assistant (PDA), a laptop, a tablet personal
computer (PC), a desktop PC, and/or combinations
thereof. The remote device 12 includes a display 22, a
processor 24, memory 26, an input interface 28, and a
communication interface 30. The processor 24 can proc-
ess instructions for execution of implementations of the
present disclosure. The instructions can include, but are
not limited to, instructions stored in the memory 26 to
display graphical information on the display 22. Exemplar
displays include, but are not limited to, a thin-film-tran-
sistor (TFT) liquid crystal display (LCD), or an organic
light emitting diode (OLED) display.
[0040] The memory 26 stores information within the
remote device 12. In some implementations, the memory
26 can include a volatile memory unit or units, and/or a
non-volatile memory unit or units. In other implementa-
tions, removable memory can be provided, and can in-

clude, but is not limited to, a memory card. Exemplar
memory cards can include, but are not limited to, a secure
digital (SD) memory card, a mini-SD memory card, a USB
stick, and the like.
[0041] The input interface 28 can include, but is not
limited to, a keyboard, a touchscreen, a mouse, a track-
ball, a microphone, a touchpad, and/or combinations
thereof. In some implementations, an audio codec (not
shown) can be provided, which receives audible input
from a user or other source through a microphone, and
converts the audible input to usable digital information.
The audio codec can generate audible sound, such as
through a speaker that is provided with the remote device
12. Such sound may include, but is not limited to, sound
from voice telephone calls, recorded sound (e.g., voice
messages, music files, etc.), and sound generated by
applications operating on the remote device 12.
[0042] The remote device 12 may communicate wire-
lessly through the communication interface(s) 14, which
can include digital signal processing circuitry. The com-
munication interface(s) 14 may provide communications
under various modes or protocols including, but not lim-
ited to, GSM voice calls, SMS, EMS or MMS messaging,
CDMA, TDMA, PDC, WCDMA, CDMA2000, and/or
GPRS. Such communication may occur, for example,
through a radio-frequency transceiver (not shown). Fur-
ther, the remote device can be capable of short-range
communication using features including, but not limited
to, Bluetooth and/or WiFi transceivers (not shown).
[0043] The remote device 12 communicates with the
network 16 through the connectivity interface(s) 14. The
connectivity interface(s) 14 can include, but is not limited
to, a satellite receiver, cellular network, a Bluetooth sys-
tem, a Wi-Fi system (e.g., 802.x), a cable modem, a
DSL/dial-up interface, and/or a private branch exchange
(PBX) system. Each of these connectivity interfaces 14
enables data to be transmitted to/from the network 16.
The network 16 can be provided as a local area network
(LAN), a wide area network (WAN), a wireless LAN
(WLAN), a metropolitan area network (MAN), a personal
area network (PAN), the Internet, and/or combinations
thereof.
[0044] In the exemplar systems of FIGs. 1 and 2, the
first facility system 18 includes a plurality of facilities 40,
and the second facility system 20 includes a facility 40.
It is contemplated that each facility system 18, 20 can
include one or more facilities, and is not limited to the
exemplar arrangement described herein. In the case of
multiple facilities, the facilities can be remotely located
from one another, and/or can be located at a common
location, or site (e.g., separate departments in a common
building). Each facility system 18, 20 can be provided as
a medical care system, for example, which medical care
system can include one or more hospitals, hospital sys-
tems, clinics, physician offices, and the like.
[0045] Each facility 40 includes an associated informa-
tion system 42, computer interface(s) 44, and patient
monitoring device(s) 46. Exemplar information systems
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can include, but are not limited to, a clinical information
system (CIS), and/or a hospital information system (HIS).
Each information system 42 can be provided as a server,
and supports the acquisition, storage, modification, and
distribution of clinical information, such as patient data,
throughout the facility 40 and/or facility system 18, 20.
Exemplar information systems include, but are not limited
to, the Integriti Enterprise Wide CIS, the QS Perinatal
CIS, and/or the QS Critical Care CIS, each provided by
General Electric (GE), the OBiX Perinatal Data System
provided by Clinical Computer Systems, Inc., the Intelli-
Vue Clinical Information Portfolio (ICIP), Critical Care
and/or OB TraceVue Perinatal Data System provided by
Royal Philips Electronics, the Essentris Perinatal, Acute
Care and/or Critical Care systems provided by CliniComp
International, Inc., the CALM Perinatal Data System pro-
vided by LMS Medical Systems, the Horizon Lab, Medical
Imaging, Cardiology, Emergency Care and/or Perinatal
Care provided by McKesson Corporation, and/or the
NaviCare WatchChild System provided by Hill-Rom.
Each information system 42 can communicate with one
or more ancillary information systems (not shown) that
can include, but are not limited to, a pharmacy manage-
ment system, a laboratory management system, and/or
a radiology management system. Although the exemplar
system architecture 10 includes an information system
42 located at each facility 40, it is contemplated that the
facilities 40 can communicate with a common information
system 42 that is remotely located from either facility 40,
or that is located at one of the facilities 40 within the facility
system 18, 20.
[0046] The computer interface 44 can communicate
with the information system 42 to enable access to infor-
mation that is stored within, and managed by the infor-
mation system 42. The computer interface 44 can in-
clude, but is not limited to, a personal computer (PC)
(e.g., desktop, laptop, or tablet). Although a single com-
puter interface 44 is illustrated in the exemplar architec-
tures described herein, it is contemplated that one or
more computer interfaces 44 can communicate with the
information system 42. Communication between each
computer interface 44 and the information system 42 can
be achieved via a direct connection, or remotely through
a network (not shown) that can include, but is not limited
to, a LAN, a WAN, a WLAN, and/or the Internet.
[0047] Each patient monitoring device 46 monitors
physiological characteristics of a particular patient 50,
and generates data signals based thereon. Exemplar pa-
tient monitoring devices include, but are not limited to,
maternal/fetal heart rate monitors, blood pressure mon-
itors, respiratory monitors, vital signs monitors, electro-
cardiogram monitors, oximetry and/or anesthesia moni-
tors. Exemplar patient monitoring devices can include,
but are not limited to the Corometric Series Monitors,
DINAMAP Series Monitors, DASH Series Monitors,
and/or Solar Series monitors provided by GE Healthcare,
IntelliVue and/or SureSigns Series patient monitors,
and/or Avalon Series Fetal Monitors provided by Royal

Philips Electronics, and/or Infinity Series patient monitors
provided by Draeger Medical. The data signals are com-
municated to the information system 42, which collects
patient data based thereon, and stores the data to a pa-
tient profile that is associated with the particular patient.
Although a single patient monitoring device 46 is illus-
trated per each patient 50, it is contemplated that multiple
patient monitoring devices 46 can monitor a particular
patient 50. The patient monitoring device(s) 46 can com-
municate with the information system 42 via a direct con-
nection, or remotely through a network (not shown) that
can include, but is not limited to, a LAN, a WAN, a WLAN,
and/or the Internet.
[0048] The patient data is made available for display
on the computer device 44. A healthcare provider (e.g.,
a nurse and/or physician) can augment the patient data
by inputting patient information that is also stored to the
information system 44. More specifically, the healthcare
provider can input patient information corresponding to
a particular patient 50, which patient information can be
stored to the patient profile. By way of one non-limiting
example, a nurse can input nursing notes, which nursing
notes can be stored to the patient profile in the information
system. As used herein, the term patient information in-
cludes any information corresponding to a patient that is
input and stored to the information system 42 through
the computer interface 44. Patient information is dis-
cussed in further detail below.
[0049] As discussed above, each information system
42 stores patient data that can be collected from the pa-
tient monitoring devices 46, as well as additional patient
information, that can include information that is input by
a healthcare provider. The information system 46 com-
municates the patient data and/or the additional patient
data to a data management system (DMS) 60. The DMS
60 can be provided as a server, or a virtual server, that
runs server software components, and can include data
storage including, but not limited to, a database and/or
flat files. In the exemplar system architecture of FIG. 1,
each facility system 18, 20 includes a corresponding
DMS 60. In such an arrangement, each information sys-
tem 42 communicates patient data, and/or additional pa-
tient data to the DMS 60. Furthermore, and as discussed
in further detail below, the DMS 60 can communicate
ancillary information to the information system 42. Com-
munication between the DMS 60 and the information sys-
tem(s) 42 can be achieved via a direct connection, or
remotely through a network (not shown) that can include,
but is not limited to, a LAN, a WAN, a WLAN, and/or the
Internet.
[0050] A DMS 60 corresponding to a particular facility
system can be remotely located from any of the facilities
40 of the facility system 18, 20, or can be located at a
particular facility 40 of the facility system 18, 20. In the
exemplar system architecture of FIG. 1, the DMS 60 is
remotely located from either facility 40 within each of the
facility systems 18, 20. It is contemplated, however, that
the DMS 60 can be located at one of the facilities 40, and
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remote from the other facility 40.
[0051] In the exemplar system architecture of FIG. 2,
a common DMS 60’ is provided. The common DMS 60’
is common to various facility systems 18, 20, and is not
associated with a particular facility system 18, 20. Each
information system 42 communicates with the DMS 60’
via a direct connection, or remotely through a network
(not shown) that can include, but is not limited to, a LAN,
a WAN, a WLAN, and/or the Internet. In the exemplar
arrangement of FIG. 2, the DMS 60’ communicates with
each of the information systems 42 through the network
16. The information systems 42 communicate patient da-
ta and/or patient information to the DMS 60’, and the
DMS 60’ can communicate ancillary information to the
information system 42, as discussed in further detail be-
low.
[0052] In the exemplar system architecture of FIG. 1,
the facility 40, or facility system 18, 20 installs the DMS
60 as a local DMS, and the DMS 60 sits at the local site
with other servers that can include, but are not limited to,
the information system 42. In some implementations, the
DMS 60 can be sectioned off, or separated from a logical
network perspective, but still physically exists with the
other servers that belong to the respective facility 40.
Server components are installed on the DMS 60, which
components can include, but are not limited to, a data-
base component, a database synchronization compo-
nent, a web services component, and/or a structured
query language (SQL) component. An information sys-
tem interface can also be installed on the DMS 60, and
functions as the interface to the information system 42.
By way of non-limiting example, the information system
interface can include OBLink, provided by GE Health-
care. In some implementations, the DMS 60 can be ar-
ranged in a multiple server configuration, in which one
server only hosts web service related components and
is logically segregated, and another server has the re-
maining necessary server components installed.
[0053] The exemplar system architecture of FIG. 2,
provides for the remote location of data collection at the
DMS 60’. In such implementations, the DMS 60’ can be
provided at a third-party site, remote from any of the fa-
cilities 40, or facility systems 18, 20. The third-party func-
tions as a DMS host, and the necessary server compo-
nents are installed on the remotely hosted DMS 60’. In
some implementations, a business-to-business (B2B)
virtual private network (VPN) can be created between
the remotely hosted DMS 60’ and the network of the fa-
cility 40 or facility system 18, 20. In this manner, the facility
40 and/or facility system 18, 20 forgoes the purchase
and/or maintenance of another physical server, or DMS
60. Further, the up-time and the status of availability of
the DMS 60’ are easier to manage on the part of a ded-
icated third-party. The DMS’ access to the network can
be attended to by the third-party, as opposed to burden-
ing the facility 40, or the facility systems 18, 20. Further,
the third-party can implement virtual server technologies
to leverage multiple DMS installations on a single phys-

ical server. In such implementations, a plurality of virtual
servers are logically partitioned in a single physical serv-
er, and each virtual server has the capability of running
its own operating system and server components, and
can be independently booted.
[0054] The DMS 60, 60’ synchronizes and transfers
data between the remote device 12, or multiple remote
devices 12, and multiple information systems 42. More
specifically, the DMS 60, 60’ processes and prepares the
patient data and/or patient information for transfer to and
presentation on multiple remote devices 12, from the in-
formation systems 42. The DMS 60, 60’ also processes
and prepares ancillary information for transfer to and stor-
age in the information system 42 from the remote device
12, or multiple remote devices 12 for potential presenta-
tion at a corresponding computer device 44. Exemplar
DMSs can include, but are not limited to, the AirStrip
Server provided by AirStrip Technologies, LLC, which
AirStrip Server includes AirStrip Server Components in-
stalled therein.
[0055] Referring now to FIGs. 3 and 4, an exemplar
software component, or module structure 70 to imple-
ment the features of the present disclosure will be de-
scribed in detail. The exemplar structure enables patient
data and patient information to be communicated to/from,
and to be synchronized between the information system
42 and the remote device 12, regardless of the operating
system, or platform, operating on the remote device 12.
Exemplar platforms include, but are not limited to, RIM
Blackberry, Apple iPhone, MS Pocket PC 2003, Win Mo-
bile 5.x (Pocket PC, Smartphone), Win Mobile 6.x (stand-
ard, professional) and/or any platforms to be developed
(e.g., Google Android, and Palm PRE).
[0056] FIG. 3 illustrates an overview of the exemplar
module structure 70, which includes a platform 72, or
operating system, of the remote device 12, intermediary
components 74, a connectivity mechanism 76, and an
operating system 78 of the information system 42. In this
arrangement, the remote device 12 is a client that exe-
cutes a client application thereon. The intermediary com-
ponents 74 are resident on the DMS 60, 60’, and include
a client services module 80, an integration services mod-
ule 82, and an adapter services module 84. The DMS
60, 60’ functions as an intermediary between the platform
72 resident on the remote device 12 and the operating
system 78 of the information system 42. A plurality of
platforms 72 is illustrated to exemplify the ability of the
DMS 60, 60’ to transfer data to and from any platform 72
operating on the remote device 12. The connectivity
mechanism 76 enables communication between the
DMS 60, 60’ and a particular information system 42. A
plurality of connectivity mechanisms 76 and correspond-
ing operating systems 78 is illustrated to exemplify the
ability of the DMS 60, 60’ to transfer data to and from any
operating system 78 on the information system 42.
[0057] In the exemplar structure illustrated in FIG. 4,
the client services module 80 includes an alert and noti-
fication services module 90, an observer client services
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module 92, and a global services module 94. The inte-
gration services module 82 includes a synchronization
services module 96, and an alert engines rule 98. The
synchronization services module 96 can communicate
with a synchronization database 100 to provide so-called
intelligent synchronization. The adapter services module
84 includes a configuration module 102, an authentica-
tion module 104, an admission, discharge and transfer
(ADT) module 106, and a patient data module 108.
[0058] The alert and notification services module 90
sends alerts and/or notifications to the remote device 12,
as discussed in further detail below. The observer client
services module 92 facilitates communication between
client applications, running on the remote device 12, and
backend server components that provide access to ap-
plication data. The observer client services module 92
transmits data through a formatted request, and receives
data in a proprietary data format. An exemplar data for-
mat includes, but is not limited to, JavaScript Object No-
tation (JSON), which is a lightweight computer data in-
terchange format that provides a text-based, human-
readable format for representing simple data structures
and associative arrays, called objects). The global serv-
ices module 94 communicates with the client running on
the remote device 12 and performs registration and client
application configuration settings. Client application set-
tings can be customized by the user of the remote device
12, and the facility 40 and/or facility systems 18, 20, for
which the remote device 12 is configured to receive data.
[0059] The integration services module 82 is respon-
sible for routing requests that are received from the ob-
server client services module 92 to retrieve and package
requested data, and to send a corresponding response.
More specifically, the integration services module 82 re-
quests data from the adapter services module 84, or from
the synchronization database 100 depending on how the
particular DMS 60, 60’ is configured. If the DMS 60, 60’
is configured to use a vendor adapter, the request goes
directly to the adapter services module 84 to retrieve the
data. If the DMS 60, 60’ is configured for synchronization,
then the data is retrieved from the synchronization data-
base 100. The synchronization services module 96 com-
municates with the adapter services module 84 to main-
tain the synchronization database 100 current using in-
telligent synchronization.
[0060] Intelligent synchronization is synchronization
executed based on variable configuration parameters,
which enable the possibility of only some of the patient
data and/or patient information to be synchronized as
opposed to all of the available data being continuously
synchronized. By using custom business rule logic to in-
telligently determine which patient data and/or informa-
tion should be synchronized, and which patient data
and/or information should be synchronized, the DMS 60,
60’ functions more efficiently and can service an in-
creased number of clients and configurations. By way of
non-limiting example, prior to a user logging on to the
DMS 60, 60’ via the remote device 12, no specific patient

data and/or information is synchronized. Instead, only a
patient census list and specific data elements corre-
sponding to particular patients 50 are synchronized be-
tween the DMS 60, 60’ and the information system(s) 42.
Once the user logs on, and selects a particular patient
50 to review, the synchronization services begin synch-
ing all of the available patient data and/or information for
that particular patient 50. Consequently, subsequent re-
views of the particular patient 50 are much faster, be-
cause the patient data and/or information has been syn-
chronized.
[0061] The adapter services module 84 is the mecha-
nism that retrieves data from the information system 42,
through the connectivity mechanism module 76, and that
structures the data for the DMS 60, 60’. The data is for-
matted and rules are applied for the specific DMS 60,
60’, for which the adapter has been written, regardless
of whether the data is directly requested for a client
through the integration services module 82, or is retrieved
through the synchronization services module 96. The
configuration module 102 captures configuration settings
used by the information system(s) 42. The configuration
module 102 can use already existing configuration infor-
mation so that it does not have to be replicated in the
DMS 60, 60’. By way of non-limiting example, all of the
patient beds of a particular facility 40, and to which unit(s)
they belong are typically stored in the information sys-
tem(s) 42. The configuration module 102 reduces, or ob-
viates manual effort in entering the configuration infor-
mation. The configuration module 102 can also prevent
problems from occurring when a configuration change is
made in the information system(s) 42, but a system ad-
ministrator forgets to make the change in the DMS 60,
60’.
[0062] The authentication module 104 handles the au-
thentication needs of the DMS 60, 60’, which can include,
but are not limited to active directory authentication, ven-
dor authentication, device ID restrictions, device phone
number restrictions, and any combination thereof. Each
facility system 18, 20 and/or facility 40 is configured to
authenticate using any combination of such authentica-
tion mechanisms. Device ID restriction is the ability for
an authentication service to look at a pre-configured list
of device ID’s, associated with respective remote devices
12, that are authorized to connect to the facility system
18, 20 and/or facility 40, and only authorizes call from
software client that originate with that device ID (i.e., from
the particular remote device 12). The device phone
number restriction restricts access to remote devices 12
that have a phone number that has been pre-configured
in the authentication system.
[0063] The ADT module 106 enables the use of exist-
ing ADT interfaces within the facility system 18, 20 and/or
facility 40 to obtain patient admission, discharge and
transfer information in order to always know which patient
is associated to which bed and/or unit. The patient data
module 108 provides all waveform and non-waveform
patient data and/or information from the information sys-
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tem(s) 42 to the DMS 60, 60’. The patient data module
108 can also provide all waveform and non-waveform
acquired from a data acquisition system such as the Air-
Strip data collector or an independent data collecting sys-
tem including but not limited to Capsule Technologies’
Data Captor system. This includes, but is not limited to,
all nursing charting information as well as any automated
means of data collection used by the information sys-
tem(s) 42.
[0064] In the exemplar structure illustrated in FIG. 4,
each connectivity mechanism module 76 includes a da-
tabase module 110, a web services module 112, a re-
quest module 114, and an application layer protocol mod-
ule 116. By way of non-limiting example, the request
module 114 can manage HTTP requests, and/or the ap-
plication layer protocol can include the health level seven
(HL7) application layer protocol. The connectivity mech-
anism module 76 enables the DMS 60, 60’ to connect to
and communicate with each particular information sys-
tem 42. In some implementations, the connectivity mech-
anism module 76 can include application protocol inter-
faces (APIs), through which it communicates with the in-
formation system 42. In other implementations, the con-
nectivity mechanism module 76 can directly access the
information system 42.
[0065] As discussed at the outset, the present disclo-
sure provides a healthcare provider, or user of the remote
device 12, with secure, remote access to patient data
and/or patient information. As used herein, the term pa-
tient data refers to physiological data that can be obtained
from the patient monitoring device(s), and/or physiolog-
ical patient data that is input into the information system
42 by a local healthcare provider (e.g., a nurse, or phy-
sician). The term patient information refers to information
corresponding to a particular patient that is input into the
information system 42 by the local healthcare provider.
Exemplar patient information can include, but is not lim-
ited to, the patient’s name, the name of the doctor(s) as-
signed to the patient, the nurse(s) assigned to the patient,
a facility identification, a patient bed identification, a sum-
mary of key patient data, and/or chart annotations. In the
exemplar case of a maternity patient, the key patient data
can include, but is not limited to, delivery progress infor-
mation such as cervical exam status, membrane status,
gravida, para, epidural status, and/or whether the patient
is attempting a vaginal birth after cesarean (VBAC).
[0066] The patient data and/or patient information pro-
vided to the remotely located user can be provided in
real-time data, and/or as historical data and information.
The patient data and/or patient information is communi-
cated between the remote device 12 and the DMS 60,
60’ using a secure connection that is established over
the network 16. A secure log-in, or sign-on process is
provided, which is preferably compliant with the provi-
sions of the Health Insurance Portability and Accounta-
bility Act (HIPAA). The secure sign-on authenticates the
identity of the user of the remote device 12 based on a
unique user ID and password combination. Both the user

ID and the password must be correct in order to establish
the secure communication between the remote device
12 and the DMS 60, 60’. Implementations of sign-on and
authentication processes are described in further detail
below.
[0067] A census, or patient list is provided to the remote
device 12, which captures a variety of the information
and/or data described herein that is associated with each
of one or more monitored patients 50. Strip charting is
also provided, in which patient data and/or information
can be presented to the user in graphical form. In the
exemplar case of a maternity patient, a fetal strip and
maternal contraction information can be provided for a
particular patient 50. More specifically, the particular pa-
tient 50 is selected from the patient list, and the patient
information and/or data is subsequently presented. The
presented information and/or data can include a fetal strip
and maternal contraction waveform, the patient name,
the hospital name, the patient room and/or bed number,
and the date and time. The strip charting can provide a
real-time view of the patient data, as well as a historical
view of the patient data. More specifically, the waveform
display can be updated in real-time, such that the user
of the remote device 12 observes the patient data as it
occurs and/or is recorded. The user can scroll through
the waveform display, to view historical patient data, as
described in further detail below.
[0068] Several navigation features can be provided
that enable the user to manipulate a view of the waveform
display. In some implementations, the user can zoom
in/out of the displayed image. In this manner, the user
can view very specific waveform information, and/or oth-
er waveform micro-characteristics by zooming in, for ex-
ample, and/or can view patterns or other waveform mac-
ro-characteristics by zooming out, for example. In some
implementations, the user can scroll forward or backward
through the waveform display. In this manner, the user
can view historical patient data.
[0069] A patient data display can also be provided. In
some implementations, the patient data display can over-
lay the strip charting described herein. In other imple-
mentation, the patient data display can be provided as
an overlay, and/or as a separate display. The patient data
display can include, but is not limited to, the patient’s
name, age, fetal gestation, gravida, parity, cervical exam
information, and physician name.
[0070] Implementations of the present disclosure can
be realized on any one of a number of operating systems,
or platforms 72 associated with the particular remote de-
vice 12. As discussed above with reference to FIGs. 3
and 4, exemplar platforms include, but are not limited to,
RIM Blackberry, Apple iPhone, MS Pocket PC 2003, Win
Mobile 5.x (Pocket PC, Smartphone), Win Mobile 6.x
(standard, professional) and/or any platforms to be de-
veloped (e.g., Google Android, and Palm PRE). Referring
now to FIGs. 5A-5K exemplar implementations of the
present disclosure will be described with reference to
screen-shots of an exemplar remote device 12. The re-
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mote device 12 of the instant example includes a mobile
device, such as a cellular telephone, or smartphone, that
includes an exemplar platform (e.g., Apple iPhone). It is
appreciated, however, that implementations of the
present disclosure can be executed on any type of remote
device 12, and/or using any type of platform 72 that is
supported by the remote device 12. It is appreciated that
the screen-shots illustrated and described herein are
merely exemplar in nature, and are not exhaustive of the
functionality and features provided in implementations of
the present disclosure.
[0071] FIG. 5A illustrates an exemplar screen-shot of
a loading screen 120 that is initiated after the user inputs
a user ID and password combination. If the user ID and
password combination is authenticated, secure commu-
nication between the remote device 12 and the DMS 60,
60’ is established, and the remote device 12 retrieves
patient data and/or information from the DMS 60, 60’. In
some implementations, the user may be associated with
more than one facility system 18, 20, with each facility
system 18, 20 including its own DMS 60 (see, for exam-
ple, FIG. 1). In such cases, secure communication be-
tween each of the DMS 60 and the remote device 12 is
established upon the confirmation of the user ID and
password combination, as explained in further detail
herein.
[0072] FIG. 5B illustrates an exemplar screen-shot of
a facility summary display 122 that provides a summary
of the facility system(s), and/or particular facility, or facil-
ities, with which the user is associated. The facility sum-
mary display 122 includes a plurality of selectable icons.
The exemplar illustration of FIG. 5B provides a facility
icon 124 (e.g., "Community Hospital"), and a facility sys-
tem (e.g., "Anyplace Health (WAN)") that includes two
facility icons 126, 128 associated therewith (e.g., "North-
side Hospital," and "Southside Hospital"). The facility
(e.g., "Community Hospital") can be a stand-alone facility
that is not associated with a facility system (e.g., "Any-
place Health (WAN)"). In this case, the facility can be
described as "non-WAN", because it is not networked
with other facilities, and/or a facility system. The facility
system can be described as "WAN," because it is a facility
system that includes a plurality of inter-communicating
facilities associated therewith.
[0073] With particular reference to the facility system
icons 126, 128, attributes can be provided. Exemplar at-
tributes can include, but are not limited to, patient counts.
A first patient count 130 provides the total number of pa-
tients at the facility, for which the particular user is re-
sponsible. For example, if the user is a physician, the
first patient count 130 illustrates the total number of pa-
tients that are under the care of that particular physician.
In the exemplar illustration of FIG. 5B, the total number
of patients associated with the user at "Community Hos-
pital" is twelve, the total number of patients associated
with the user at "Northside Hospital" is twenty seven, and
the total number of patients associated with the user at
"Southside Hospital" is fifteen. A second patient count

132 can be provided, which displays a specific patient
count. The specific patient count can include the number
of patients deemed to be new patients. In the exemplar
illustration of FIG. 5B, a specific patient count of two is
associated with the "Community Hospital." This can in-
dicate, for example, that of the twelve patients at "Com-
munity Hospital," two are deemed to be new patients.
[0074] The exemplar facility summary display of FIG.
5B further includes a shortcut menu 134 that provides
links to exemplar functions, and/or other displays. Al-
though the illustrated exemplar links include "Search,"
"Recently Viewed," and "All Patients," it is contemplated
that the shortcut menu 134 can be customized by the
user to provide any available links that the user desires.
By selecting "Search," a search screen is provided, in
which the user can input search terms to search for pa-
tients, facilities, facility systems, and the like. By selecting
"Recently Viewed," a display screen is provided, in which
a number of patients, whose patient data has been re-
cently viewed by the user using the remote device are
listed. By way of non-limiting example, the list of patients
can be determined by a fixed count (e.g., the last X
number of patients that the user has viewed), and/or can
be determined by a time (e.g., the patients viewed by the
user over the last X day(s)). By selecting "All Patients,"
a display screen is provided, which lists all of the patients
that are assigned to the specific user, regardless of facility
or facility system. The "All Patients" link can also include
a total patient count 130, and a specific patient count
132. In this case, the total patient count 130 within the
shortcut menu 134 indicates the number of patients that
are under the care of that particular user, regardless of
the facility, and the specific patient count 132 can indicate
the number of new patients of the total.
[0075] The user can navigate from the facility summary
display 122 by selecting any one of the icons. An icon
can be selected in any one of a number of manners that
is supported by the particular platform. By way of non-
limiting examples, an icon can be selected by touching
the screen with a digit (i.e., finger), a stylus, and/or other
pointing device, as well as with a digital cursor, and/or a
keypad.
[0076] FIG. 5C illustrates an exemplar screen-shot of
a patient summary display 136 that provides a summary
of the patients associated with a particular facility (e.g.,
"Memorial Hospital" in the exemplar illustration of FIG.
5C). The summary can include patient data and/or infor-
mation. In the exemplar illustration of FIG. 5C, the sum-
mary information includes the patient’s name, the attend-
ing nurse’s name, the responsible physician’s name, the
patient’s bed number, the date and time of the most re-
cent, or last, medical event, a condition (e.g., "Unstable
Angina," "Urosepsis," and/or "Congestive Heart Failure
(CHF)"), as well as a particular medication prescribed to
the patient. A particular summary type can be selected
from a menu 138. In the exemplar illustration of FIG. 5C,
the menu 138 is provided as a touch screen menu, and
includes a plurality of selectable options. It is contemplat-
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ed, however, that the menu 138 can be provided in any
one of a number of manners including, but not limited to,
a drop-down menu. The illustrated, exemplar options of
the menu 138 include "Patients," "My Patients," "New
Patients," "Alerts," as well as the option "More" to display
additional options. In the exemplar illustration of FIG. 5C,
the patient summary display 136 lists the patients asso-
ciated with the particular user (e.g., "Dr. Craig") at the
particular facility (e.g., "Memorial Hospital"). By selecting
"Patients," all of the patients at the particular facility can
be displayed. By selecting "New Patients," only those
patients that are deemed to be new patients are dis-
played. By selecting "Alerts," patients having a corre-
sponding alert status, discussed in further detail herein,
are displayed. A selectable chart 140 icon can also be
provided for each patient listed. By selecting the chart
icon, one or more graphical strip charts of patient data
and/or patient information can be displayed, as dis-
cussed in further detail below.
[0077] By selecting a particular patient from the patient
summary display 136, a specific patient summary display
142 is provided. FIG. 5D illustrates an exemplar specific
patient summary display 142 for the patient "Abraham,
Natalie" selected from the patient summary display 136.
The specific patient summary display 142 can provide a
variety of summarized patient data and/or information
144. The specific patient summary 142 further includes
selectable icons for drilling down to more specific patient
information. For example, a monitor icon 146 can be pro-
vided, which enables the user to view graphical strip
charts of patient data and/or patient information, as dis-
cussed in further detail below. In the exemplar context
of a maternity patient, the selectable icon is provided as
a "Fetal Monitor" icon. Other patient data and/or informa-
tion can be viewed on the specific patient summary dis-
play. In the exemplar illustration of FIG. 5D, a selectable
menu is provided, through which the user can select par-
ticular summary data and/or information to view. The ex-
emplar options illustrated in FIG. 5D include, but are not
limited to, a medication dosage history, a progress his-
tory, vitals, and laboratory results. FIGs. 5E and 5F illus-
trate other, exemplar specific patient summary displays
142 that include other monitor icons 146 (e.g., "Patient
Monitor," and "Ventilator Monitor"), as well as other avail-
able summary data and/or information (e.g., electrocar-
diograms (ECGs or EKGs), charts, and PACS).
[0078] Referring now to FIG. 5G, an exemplar screen-
shot of a patient vital display 150. The patient vital display
150 can provide patient data values and/or can display
the patient data graphical form (e.g., as a strip). In the
exemplar illustration of FIG. 5G, values of patient vitals
are provided, and the patient vitals are shown in graphical
form. The exemplar patient vitals include, but are not lim-
ited to, heart rate, blood pressure, oxygen saturation,
end-tidal CO2, Swan tracing, Arterial Line Tracing, Cen-
tral Venous Pressure, EKG/ECG, Ventilator waveforms
and body temperature. The patient vitals can be provided
as a static display, can be displayed in real-time (i.e.,

updated as measurements are taken by the patient mon-
itoring device(s)), and/or can be played back (i.e., play-
back stored patient data to provide a historical display).
[0079] FIG. 5H illustrates an exemplar screen-shot of
a patient display 152, which display summary strips 154
associated with particular patient data. In the exemplar
context of a maternity patient, the display summary strips
154 include, but are not limited to a fetal strip, labor curve,
and blood pressure. A note summary 156 can also be
provided. By selecting one of the display summary strips
154, the corresponding strip can be displayed in more
detail, as described below with respect to FIGs. 5I and
5J. By selecting the note summary 156, nursing notes
and information pertinent to the particular patient can be
displayed to provide specific detail.
[0080] The exemplar implementations of FIGs. 5I and
5J provide a fetal strip 158. It is appreciated, however,
that implementations of the present disclosure can dis-
play any type of pertinent data strip including, but not
limited to, a fetal strip, a labor curve, blood pressure,
heart rate, oxygen saturation, end-tidal CO2, Swan trac-
ing, Arterial Line Tracing, Central Venous Pressure,
EKG/ECG, Ventilator waveforms and/or body tempera-
ture. The exemplar illustration of FIG. 5I provides the fetal
strip in a portrait layout, and the exemplar illustration of
FIG. 5J provides the fetal strip in a landscape layout. The
landscape layout enables the user to either view a greater
amount of patient data over a longer time period, or view
the patient data in expanded detail across the same time
period.
[0081] Upon selecting the particular strip for display, a
request is made from the remote device 12 to the corre-
sponding information system 42 to transmit the patient
data and/or information for the particular patient. The pa-
tient data and/or information is provided to the remote
device 12, with the remote device 12 buffering the patient
data and/or information to provide real-time viewing
thereof. Basic real-time viewing of the patient data is pro-
vided on a background grid with a timing mark shown
and patient information being provided. In implementa-
tions of the present disclosure, the patient data trace
moves from right to left across the display.
[0082] In implementations of the present disclosure,
provide zoom in and out functionality. In each case, the
user can take advantage of viewing a trend (e.g., zoom
out), or a specific data segment (e.g., zoom in) to facilitate
a judgment with regard to the condition of the patient.
Implementations of the present disclosure also provide
variable speed scroll functionality of the data strip. More
specifically, the user of the remote device 12 can be pre-
sented with a bi-directional, multilevel selection bar,
and/or virtual controls that regulate the direction and the
scrolling speed of the data strip. In this manner, the user
can customize viewing of the patient data to personal
preferences, or to the specific situations that dictate re-
view of the patient data. For example, the user may quick-
ly scroll through the data strip to a point, at which a par-
ticular anomaly occurred, and can more slowly scroll the
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data strip around that point to study the patient data in
further detail.
[0083] Referring now to FIGs. 6A-7, touch-measure-
ment of waveforms displayed on the remote device 12
will be described. With particular reference to FIG. 6A,
an exemplar screen-shot of a patient vital display 250 is
illustrated, and is similar to that shown in FIG. 5G. The
patient vital display 250 can provide patient data values
and/or can display the patient data graphical form (e.g.,
as a strip, or waveform). In the exemplar illustration of
FIG. 6A, values of patient vitals are provided, and the
patient vitals are shown in graphical form. The exemplar
patient vitals include, but are not limited to, heart rate,
blood pressure, oxygen saturation, end-tidal CO2, Swan
tracing, Arterial Line Tracing, Central Venous Pressure,
EKG/ECG, Ventilator waveforms and body temperature.
The patient vitals can be provided as a static display, can
be displayed in real-time (i.e., updated as measurements
are taken by the patient monitoring device(s)), and/or can
be played back (i.e., playback stored patient data to pro-
vide a historical display).
[0084] The user of the remote device 12 can select a
particular waveform to be presented in detail on the dis-
play of the device 12. For example, the display can be
provided as a touch-screen display, in which contact with
the display can be registered as input to the device 12
to regulate operation thereof. Such contact can be
achieved by direct contact by the user (e.g., using finger-
tips), and/or contact using a stylus. If the user selects the
heart rate waveform in FIG. 6A, the exemplar screen-
shots of FIGs. 6B and 6C can be displayed. With partic-
ular reference to FIG. 6A, the heart rate waveform 252
can be shown in real-time as the underlying patient data
is received by the remote device. For example, the user
can select a "Real Time" display button to view the wave-
form 252 in real-time. Playback buttons 256 are also in-
cluded to provide a historical review of the waveform 252,
and to pause the real-time updating of the waveform 252.
[0085] A measurement button 258 is provided to ena-
ble the user to measure select waveform features. By
selecting the measurement button, a digital caliper is
generated on the display and includes a first caliper line,
or jaw 260, and a second caliper line, or jaw 262. If the
user would like to make a waveform measurement along
a horizontal direction 264 (e.g., along a time axis) the
caliper lines 260, 262 are aligned perpendicular to the
horizontal direction 264, and are movable therealong
(see FIG. 6B). Points 266, 268 can be generated on the
caliper lines 260, 262, respectively, corresponding to
where the first and second caliper lines 260, 262 intersect
the waveform 252. A measurement value 270 is auto-
matically generated based on the positions of the caliper
lines 260, 262 along the horizontal direction 264. The
respective positions of the caliper lines 260, 262 can be
manipulated by touching the display and dragging a se-
lected caliper line 260, 262 along the horizontal direction
264. As the selected caliper line 260, 262 moves, the
measurement value 270 can be automatically updated

in real-time as the movement occurs. In the exemplar
screen-shot of FIG. 6B, the measurement value 270 cor-
responds to a time measurement between peaks of the
waveform 252.
[0086] If the user would like to make a waveform meas-
urement in the vertical direction 272 (i.e., along a voltage
axis) the caliper lines 260, 262 are aligned perpendicular
to the vertical direction 272, and are movable therealong
(see FIG. 6C). Points 266, 268 are generated on the cal-
iper lines 260, 262, respectively, corresponding to where
the first and second caliper lines 260, 262 intersect the
waveform 252. A measurement value 274 is automati-
cally generated based on the positions of the caliper lines
260, 262 along the vertical direction 272. The respective
positions of the caliper lines 260, 262 can be manipulated
by touching the display and dragging a selected caliper
line 260, 262 along the vertical direction 272. As the se-
lected caliper line 260, 262 moves, the measurement val-
ue 274 can be automatically updated in real-time as the
movement occurs. In the exemplar screen-shot of FIG.
6C, the measurement value 274 corresponds to a voltage
measurement between a peak and a trough of the wave-
form 252.
[0087] Referring now to FIG. 7, a flowchart illustrates
exemplar steps that can be executed to provide wave-
form measurement on the display of the device 12. In
step 700, patient data is communicated to a device, which
is remote from a source of the patient data. In step 702,
a waveform is generated on a touch-screen display of
the device. A first point is generated corresponding to
the waveform based on contact with the touch-screen
display in step 704, and a second point is generated cor-
responding to the waveform based on contact with the
touch-screen display in step 706. In step 708, a distance
between the first point and the second point is automat-
ically measured along the axis upon generation of the
second point. In step 710, a value corresponding to the
distance is displayed on the touch-screen display. The
value can include one of a time value and a voltage value.
As discussed above at least one of the first point and the
second point can be moved along the axis, and the value
updated in real-time based on movement of the at least
one of the first point and the second point along the axis.
The value can be stored in a memory of the device, and/or
the value can be communicated to a patient information
system located at a facility.
[0088] As seen in each of FIGs. 6A-6C, an audio button
280 can be provided in the display. The audio button 280
can be selected to turn auditory features of the device
12 ON or OFF. The auditory features can correspond to
auditory features that are available from the patient mon-
itoring devices 46 that directly monitor the patient 50 at
a facility 40. More specifically, the audio features of the
device 12 simulate those of the patient monitoring devic-
es 46. In this manner, the user of the device 12 can au-
dibly monitor the patient from a remote location, as if the
user were audibly monitoring the patient directly at the
facility 40. The auditory features can be emitted from the
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device 12 using a speaker.
[0089] The auditory features can be provided for each
of the exemplar waveforms described herein. By way of
non-limiting example, auditory features can be provided
for pulse oximetry and/or heart rate. With particular ref-
erence to 6A, the user of the device 12 is presented with
waveforms for particular patient vital signs, which wave-
forms may be updated in real-time based on received
patient data. As certain features (e.g., spike, peak,
trough, flat line) occur for a particular waveform, a sound
is generated corresponding to the occurrence of the fea-
tures. In the case of a heart rate waveform, a sound can
be generated based on the waveform spikes, or peaks
that correspond to a patient’s heartbeat. In this manner,
the sound is periodically repeated and an audible ca-
dence is presented to the user, enabling the user to au-
dibly monitor the patient’s heart rate. In some cases, such
as when the waveform is flat, or featureless, a persistent
sound can be generated. Such a case can occur, for ex-
ample, when the patient’s heart stops beating and is in
a so-called "flat line" condition. The sound can be stored
as an audio file, or multiple audio files in memory 26 of
the device 12, and can correspond to a particular audio
file format (e.g., wav, mp3, m4p).
[0090] Referring now to FIG. 8, a flowchart illustrates
exemplar steps that can be executed to provide the
above-described auditory features. In step 800, patient
data is communicated to the device, the device being
remote from a source of the patient data. In step 802, a
waveform is generated on a display of the device based
on the patient data. In some cases, the waveform can
correspond to one of a heart rate, a blood pressure, an
oxygen saturation, and an end-tidal CO2. In some cases,
the waveform feature can include one or more of a spike,
a peak, a trough and a flat line. An occurrence of a wave-
form feature is identified in step 804, and a sound is gen-
erated based on the occurrence of the waveform feature
in step 806. The sound can be repetitively generated in
response to periodic occurrences of the waveform fea-
ture. The sound can be a persistent sound. In some cas-
es, an audio file can be stored in memory of the device,
and can be retrieved based on generating the waveform,
the sound being generated based on the audio file. In
some cases, a plurality of audio files can be stored in
memory of the device, and an audio file can be selected
from the plurality of audio files based on a type of the
waveform, the sound being generated based on the au-
dio file.
[0091] Referring now to FIGs. 9 and 10, a push-notifi-
cation feature is provided. More specifically, routines can
be executed at the DMS 60, 60’ to analyze and review
patient data as it is received from the information sys-
tem(s) 42, and alerts can be generated based on this
analysis and review. In some cases, the information sys-
tem 42 can analyze and review patient data, and gener-
ate alerts based on this analysis and review. These alerts
can be pushed to the device 12 using a push-notification
infrastructure. More specifically, the alerts resident at the

DMS 60, 60’ (regardless of whether the alerts were gen-
erated at the DMS 60, 60’, or the information system 42)
can be forwarded to a third-party push notification serv-
ice, which pushes the alerts to the device 12. In this man-
ner, the underlying application does not have to be run-
ning on the device in order to receive such alerts.
[0092] With particular reference to FIG. 9, a display of
the device 12 includes an application icon 300. In the
exemplar illustration of FIG. 9, the application includes
AirStrip Critical Care (CC) provided by AirStrip Technol-
ogies, LLC. It is appreciated, however, that the applica-
tion can include any application that is executed on the
device 12 to display patient data on the device 12. Such
applications can also include, but are not limited to, Air-
Strip OB, AirStrip Cardiology, AirStrip Laboratory, and/or
AirStrip Imaging. The application icon 300 includes a
badge 302 that, in the exemplar illustration, indicates that
two alerts have been pushed to the device. Upon receiv-
ing an alert, the device 12 can display an alert summary
304 that provides relevant patient and alert information.
In this manner, the user can decide whether they should
immediately view the alert. The badge notification and/or
alert summary is automatically generated and/or updated
while the underlying application is dormant (i.e., not being
executed). In other words, the application does not need
to be active and executing on the device 12 in order for
the device 12 to receive the alerts. Furthermore, an au-
dible (i.e., sound), or physical (e.g., vibration) indicator
can be generated when an alert is received, notifying the
user that an alert has been received. This provides sig-
nificant benefits in that the user can receive the alerts
while working in another application on the device 12,
and can receive the alerts when not using the device 12
at all.
[0093] Referring now to FIG. 10, exemplar steps that
can be executed to provide push-notification will be de-
scribed. In step 1000, an alert is generated based on
patient data. In some cases, the alert can be generated
at an information system that is resident at a facility, at
which the patient data is collected. In some cases, the
alert can be generated at a data management system
that is remote from the source of the patient data. In step
1002, the alert is provided to a third-party notification
service. The alert is communicated to a device, the device
being remote from a source of the patient data, in step
1004, and the alert is received at the device in step 1006.
The alert can correspond to an application that is resident
on the device, and that is executable using the device.
The application can be dormant when the alert is received
at the device. In step 1008, an indication of the alert is
presented on a display of the device. The indication can
include at least one of a badge associated with an appli-
cation icon, and an alert summary. The alert summary
can provide patient information. The alert summary can
be selected, and detailed alert information can be dis-
played on the display of the device in response to the
selecting.
[0094] The present disclosure can be implemented in
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digital electronic circuitry, or in computer hardware,
firmware, software, or in combinations thereof. The in-
vention can be implemented as a computer program
product, i.e., a computer program tangibly embodied in
an information carrier, e.g., in a machine-readable stor-
age device, for execution by, or to control the operation
of, data processing apparatus, e.g., a programmable
processor, a computer, or multiple computers. A compu-
ter program can be written in any form of programming
language, including compiled or interpreted languages,
and it can be deployed in any form, including as a stand-
alone program or as a module, component, subroutine,
or other unit suitable for use in a computing environment.
A computer program can be deployed to be executed on
one computer or on multiple computers at one site or
distributed across multiple sites and interconnected by a
communication network. Such a computer program can
include modules and/or code segments for executing one
or more of the features, aspects and/or implementations
provided herein.
[0095] Method steps of the present disclosure can be
performed by one or more programmable processors ex-
ecuting a computer program product to perform functions
of the present disclosure by operating on input data and
generating output. By way of one non-limiting example,
a computer program product can include modules and/or
code segments corresponding to each of the method
steps, aspects and/or features provided herein. Method
steps can also be performed by, and apparatus of the
present disclosure can be implemented as, special pur-
pose logic circuitry, e.g., an FPGA (field programmable
gate array) or an ASIC (application-specific integrated
circuit).
[0096] Processors suitable for the execution of a com-
puter program include, by way of example, both general
and special purpose microprocessors, and any one or
more processors of any kind of digital computer. Gener-
ally, a processor will receive instructions and data from
a read-only memory or a random access memory or both.
The essential elements of a computer are a processor
for executing instructions and one or more memory de-
vices for storing instructions and data. Generally, a com-
puter will also include, or be operatively coupled to re-
ceive data from or transfer data to, or both, one or more
mass storage devices for storing data, e.g., magnetic,
magneto-optical disks, or optical disks. Information car-
riers suitable for embodying computer program instruc-
tions and data include all forms of non-volatile memory,
including by way of example semiconductor memory de-
vices, e.g., EPROM, EEPROM, and flash memory de-
vices; magnetic disks such as internal hard disks and
removable disks; magneto-optical disks; and CD-ROM
and DVD-ROM disks. The processor and the memory
can be supplemented by, or incorporated in special pur-
pose logic circuitry.
[0097] The present disclosure can be implemented in
a system including, but not limited to the exemplar sys-
tems described herein, which include a back-end com-

ponent, e.g., as a data server, or that includes a middle-
ware component, e.g., an application server, or that in-
cludes a front-end component, e.g., a client device, such
as the remote device 12, having a graphical user interface
or a Web browser through which a user can interact with
an implementation of the invention, or any combination
of such back-end, middleware, or front-end components.
The components of the system can be interconnected
by any form or medium of digital data communication,
e.g., a communication network.

Claims

1. A method of measuring features of a digitally gener-
ated waveform, comprising:

synchronizing and transferring, by a data man-
agement system (60, 60’), patient data between
multiple information systems (42) in communi-
cation with a source (46) of the patient data and
a remote mobile device (12)), the data manage-
ment system (60, 60’) configured to function as
an intermediary between the remote mobile de-
vice (12) and the multiple information systems
(42) and including a synchronization services
module (96) communicating with a synchroniza-
tion database (100) that stores patient data, said
patient data being synchronized between the
data management system and the multiple in-
formation systems, the data management sys-
tem communicating (700) patient data retrieved
from the synchronization database (100) to the
mobile device that is remote from the source (46)
of the patient data;
generating (702) the waveform (252) on a touch-
screen display of the remote mobile device
based on the patient data;
measuring along an axis of the waveform, the
measuring comprising:

generating (704) a first point (266, 268) cor-
responding to the waveform based on con-
tact with the touch-screen display,
generating (706) a second point (266, 268)
corresponding to the waveform based on
contact with the touch-screen display,
automatically measuring (708) a distance
between the first point and the second point
along the axis upon generation of the sec-
ond point,
displaying (710) a value (270) correspond-
ing to the distance on the touch-screen dis-
play; and

transmitting the value to a patient information
system (42) located at a facility (40).
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2. The method of claim 1, wherein the value includes
one of a time value and a voltage value.

3. The method of claim 1, further comprising generating
a digital caliper in the touch-screen display based on
a user demand, the caliper including a first and a
second jaw that are movable along the axis, the first
point being generated based on an intersection be-
tween the first jaw and the waveform, and the second
point being generated based on an intersection be-
tween the second jaw and the waveform.

4. The method of claim 1, wherein the axis includes
one of a time axis and a voltage axis.

5. The method of claim 1, wherein the waveform cor-
responds to one of an electrocardiogram, a blood
pressure, an oxygen saturation, and an end-tidal
CO2.

6. The method of claim 1, further comprising:

moving at least one of the first point and the sec-
ond point along the axis; and
updating the value in real-time based on move-
ment of the at least one of the first point and the
second point along the axis.

7. The method of claim 1, further comprising storing
the value in a memory of the device.

8. A computer-readable storage medium encoded with
a computer program comprising instructions that,
when executed, operate to cause one or more proc-
essors to perform the method of one of claims 1-7.

Patentansprüche

1. Verfahren zum Messen von Merkmalen einer digital
erzeugten Wellenform, umfassend:

Synchronisieren und Übertragen, durch ein Da-
tenmanagementsystem (60, 60’), von Patien-
tendaten zwischen mehreren Informationssys-
temen (42) in Kommunikation mit einer Quelle
(46) der Patientendaten und einem abgesetzten
Mobilgerät (12), wobei das Datenmanagement-
system (60, 60’) ausgelegt ist zum Fungieren
als ein Vermittler zwischen dem abgesetzten
Mobilgerät (12) und den mehreren Informations-
systemen (42) und ein Synchronisationsdiens-
temodul (96) aufweist, das mit einer Synchroni-
sationsdatenbank (100) kommuniziert, die Pati-
entendaten speichert, wobei die Patientendaten
zwischen dem Datenmanagementsystem und
den mehreren Informationssystemen synchro-
nisiert werden, wobei das Datenmanagement-

system aus der Synchronisationsdatenbank
(100) abgerufene Patientendaten an das Mobil-
gerät, das von der Quelle (46) der Patientenda-
ten abgesetzt ist, kommuniziert (700);
Erzeugen (702) der Wellenform (252) auf einem
Berührbildschirm des abgesetzten Mobilgeräts
basierend auf den Patientendaten;
Messen entlang einer Achse der Wellenform,
wobei das Messen Folgendes umfasst:

Erzeugen (704) eines ersten Punkts (266,
268), entsprechend der Wellenform, basie-
rend auf Kontakt mit dem Berührbildschirm,
Erzeugen (706) eines zweiten Punkts (266,
268), entsprechend der Wellenform, basie-
rend auf Kontakt mit dem Berührbildschirm,
automatisches Messen (708) einer Distanz
zwischen dem ersten Punkt und dem zwei-
ten Punkt entlang der Achse bei Erzeugung
des zweiten Punkts,
Anzeigen (710) eines Werts (270), der der
Distanz auf dem Berührbildschirm ent-
spricht; und
Übermitteln des Werts an ein in einer Ein-
richtung (40) befindliches Patienteninfor-
mationssystem (42).

2. Verfahren nach Anspruch 1, wobei der Wert einen
Zeitwert oder einen Spannungswert aufweist.

3. Verfahren nach Anspruch 1, ferner umfassend Er-
zeugen eines digitalen Messschiebers auf dem Be-
rührbildschirm, basierend auf einem Benutzer-
wunsch, wobei der Messschieber einen ersten und
einen zweiten Schenkel aufweist, die entlang der
Achse bewegbar sind, wobei der erste Punkt basie-
rend auf einem Schnittpunkt zwischen dem ersten
Schenkel und der Wellenform erzeugt wird und der
zweite Punkt basierend auf einem Schnittpunkt zwi-
schen dem zweiten Schenkel und der Wellenform
erzeugt wird.

4. Verfahren nach Anspruch 1, wobei die Achse eine
Zeitachse oder eine Spannungsachse umfasst.

5. Verfahren nach Anspruch 1, wobei die Wellenform
einem Elektrokardiogramm oder einem Blutdruck
oder einer Sauerstoffsättigung oder einem endex-
spiratorischen CO2 entspricht.

6. Verfahren nach Anspruch 1, ferner umfassend:

Bewegen des ersten Punkts und/oder des zwei-
ten Punkts entlang der Achse; und
Aktualisieren des Werts in Echtzeit, basierend
auf Bewegung des ersten Punkts und/oder des
zweiten Punkts entlang der Achse.
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7. Verfahren nach Anspruch 1, ferner umfassend Spei-
chern des Werts in einem Arbeitsspeicher des Ge-
räts.

8. Computerlesbares Speichermedium, codiert mit ei-
nem Computerprogramm, umfassend Anweisun-
gen, die, wenn sie ausgeführt werden, bewirken,
dass ein oder mehrere Prozessoren das Verfahren
nach einem der Ansprüche 1-7 durchführen.

Revendications

1. Procédé de mesure de caractéristiques d’une forme
d’onde générée numériquement consistant :

à synchroniser et à transférer, au moyen d’un
système de gestion de données (60, 60’), des
données de patient entre de multiples systèmes
d’informations (42) en communication avec une
source (46) des données de patient et un dis-
positif mobile distant (12), le système de gestion
de données (60, 60’) étant configuré pour faire
office d’intermédiaire entre le dispositif mobile
distant (12) et les multiples systèmes d’informa-
tions (42) et comprenant un module de services
de synchronisation (96) communiquant avec
une base de données de synchronisation (100)
qui stocke des données de patient, lesdites don-
nées de patient étant synchronisées entre le
système de gestion de données et les multiples
systèmes d’informations, le système de gestion
de données communiquant (700) des données
de patient récupérées de la base de données
de synchronisation (100) au dispositif mobile qui
est distant de la source (46) des données de
patient ;
à générer (702) la forme d’onde (252) sur un
dispositif d’affichage à écran tactile du dispositif
mobile distant en se basant sur les données de
patient ;
à mesurer le long d’un axe de la forme d’onde,
la mesure consistant :

à générer (704) un premier point (266, 268)
correspondant à la forme d’onde sur la base
d’un contact avec le dispositif d’affichage à
écran tactile,
à générer (706) un second point (266, 268)
correspondant à la forme d’onde sur la base
d’un contact avec le dispositif d’affichage à
écran tactile,
à mesurer automatiquement (708) une dis-
tance entre le premier point et le second
point le long de l’axe lors de la génération
du second point,
à afficher (710) une valeur (270) correspon-
dant à la distance sur le dispositif d’afficha-

ge à écran tactile ; et

à transmettre la valeur à un système d’informa-
tion de patient (42) situé dans une installation
(40).

2. Procédé selon la revendication 1, dans lequel la va-
leur comprend soit une valeur de temps, soit une
valeur de tension.

3. Procédé selon la revendication 1, consistant en outre
à générer un pied à coulisse numérique dans le dis-
positif d’affichage à écran tactile en se basant sur
une demande de l’utilisateur, le pied à coulisse com-
prenant des premières et seconde mâchoires qui
sont mobiles le long de l’axe, le premier point étant
généré en se basant sur une intersection entre la
première mâchoire et la forme d’onde et le second
point étant généré en se basant sur une intersection
entre la seconde mâchoire et la forme d’onde.

4. Procédé selon la revendication 1, dans lequel l’axe
comprend soit un axe de temps, soit un axe de ten-
sion.

5. Procédé selon la revendication 1, dans lequel la for-
me d’onde correspond soit à un électrocardiogram-
me, soit à une pression sanguine, soit à une satura-
tion en oxygène, soit au CO2 en fin d’expiration.

6. Procédé selon la revendication 1, consistant en
outre :

à déplacer le premier point et/ou le second point
le long de l’axe ; et
à mettre à jour la valeur en temps réel en se
basant sur un mouvement du premier point et/ou
du second point le long de l’axe.

7. Procédé selon la revendication 1, consistant en outre
à stocker la valeur dans une mémoire du dispositif.

8. Support de stockage lisible par ordinateur codé avec
un programme d’ordinateur comprenant des instruc-
tions qui, lorsqu’elles sont exécutées, opèrent pour
contraindre un ou plusieurs processeurs à réaliser
le procédé selon l’une des revendications 1 à 7.
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