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A system for displaying physiological information. The system includes a graph module configured to
provide a two-dimensional virtual graph having a time dimension and a signal dimension. The virtual
graph includes time indicators that are spaced along the time dimension and signal indicators that are
spaced along the signal dimension. The system also includes a waveform module configured to obtain
physiological signals as a function of time. The waveform module is configured to plot a waveform based
upon the physiological signals onto the virtual graph. A user interface is configured to display the
waveform and the virtual graph in a viewable area. The time and signal indicators of the virtual graph shift
along the time dimension at a recording speed as the waveform is plotted. The plotted waveform has a
fixed relationship with respect to the time and signal indicators and shifts at the recording speed.
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SYSTEMS, METHODS, AND USER INTERFACES FOR DISPLAYING WAVEFORM
INFORMATION

BACKGROUND OF THE INVENTION

The subject matter herein relates generally to systems and methods for displaying data, and
more particularly, to systems and methods for displaying waveform information.
Conventional systems for displaying physiological information may be used to monitor
physiological characteristics of an individual in real-time. For example, such systems may be
used in cardiotocography, electrocardiography, electroencephalography, electromyography,
electronystagmography, and polygraphy (i.e., lie detection). Similar systems may also be
used to display seismic activity. The systems typically include a roll of strip paper having a
pattern of visual indicators (e.g., gridlines), a writing system that makes traces along the strip
of paper, and sensors that are connected to the writing system. The sensors may be, for
example, attached to an individual at predetermined locations of the body. As the paper is
rolled out at a predetermined speed, the writing system makes traces onto the paper that are
indicative of the detected signals obtained through the sensors. The visual indicators, the
predetermined speed, and the traces may be in accordance with established standards so that a
user may quickly review and analyze the information.

However, in some cases, it may be necessary for the system to produce and for the user to
review a significant amount of paper. For example, it may be necessary for a clinician to
review approximately one meter of paper of a cardiotocograph to analyze conditions during
pregnancy. This large amount of paper may be costly and difficult to manage. Thus, it may
be desirable to provide the information through a digital viewer or display without the
production of paper. However, it may be difficult to analyze information displayed in such
digital viewers.

BRIEF DESCRIPTION OF THE INVENTION

In one embodiment, a system for displaying physiological information is provided. The
system includes a user interface that has a viewable area that is configured to display
physiological information of an individual. The system also includes a graph module that is
configured to provide a two-dimensional virtual graph having a time dimension and a signal
dimension. The virtual graph includes time indicators that are spaced along the time
dimension indicating time intervals and signal indicators that are spaced along the signal
dimension indicating a predetermined signal scaling. The system also includes a waveform
module that is configured to obtain physiological signals as a function of time. The waveform
module is configured to plot a waveform that is based upon the physiological signals onto the

virtual graph. The user interface is configured to display the waveform and the virtual graph
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in the viewable area. The time and signal indicators of the virtual graph shift along the time
dimension in the viewable area at a recording speed as the waveform is plotted. The plotted
waveform has a fixed relationship with respect to the time and signal indicators and shifts at
the recording speed.

In another embodiment, a method for displaying waveform information is provided. The
method includes obtaining waveform signals as a function of time and plotting a waveform
based on the waveform signals onto a two-dimensional virtual graph having a time dimension
and a signal dimension. The virtual graph includes time indicators that are spaced along the
time dimension indicating time intervals and signal indicators that are spaced along the signal
dimension indicating a predetermined signal scaling. The method also includes displaying the
virtual graph and the plotted waveform in a viewable area of a user interface. The visual
indicators of the virtual graph shift along the viewable area at a recording speed as the
waveform is plotted. The plotted waveform has a fixed relationship with respect to the time
and signal indicators and shifts at the recording speed.

In yet another embodiment, a method for displaying physiological information is provided.
The method includes obtaining physiological signals as a function of time and plotting a
waveform onto a two-dimensional virtual graph that has a time dimension and a signal
dimension. The virtual graph includes visual indicators that have a predetermined pattern.
The method also includes displaying the virtual graph and the plotted waveform in a viewable
area of a user interface. The visual indicators of the virtual graph shift along the chart portion
at a recording speed as the waveform is plotted. The plotted waveform has a fixed
relationship with respect to the visual indicators and shifts at the recording speed.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of an exemplary system for displaying waveform information in
accordance with one embodiment.

Figure 2 illustrates a virtual strip chart (VSC) in accordance with one embodiment at two
different points in time.

Figure 3 shows a viewable area of a user interface according to one embodiment.

Figure 4 shows the viewable area of Figure 3 and illustrates user-selected annotations and a
system-generated notice.

Figure 5 shows another system-generated notice in accordance with one embodiment.

Figure 6 is a block diagram illustrating a method for displaying waveform information.
Figure 7 is a block diagram of exemplary manners in which various embodiments described
herein may be stored, distributed, and installed on computer readable medium.

Figure 8 illustrates a VSC formed in accordance with another embodiment having an

additional waveform superimposed thereon.
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Figure 9 illustrates a VSC formed in accordance with another embodiment having additional
waveforms superimposed thereon.

DETAILED DESCRIPTION OF THE INVENTION

Exemplary embodiments that are described in detail below provide systems, methods, and
user interfaces that display waveform data or information. The waveform information may
relate to physiological measurements obtained from individuals, seismic measurements, or
other measurements of an environment. Although the various embodiments may be described
in connection with cardiotocography, the methods, systems, and user interfaces described
herein are not limited to cardiotocography. By way of example only, embodiments described
herein may also be used in connection with electrocardiography, electroencephalography,
electromyography, electronystagmography, polygraphy (i.e., lie detection), or seismology,
among others. Physiological information displayed by embodiments described herein may
relate to, for example, a heart rate, body temperature, blood pressure, respiratory rate,
electrical activity, or intrauterine pressure. Waveforms are typically plotted as a function of
time.

Embodiments described herein may generate a virtual strip chart (VSC) that is similar to a
paper strip chart used in various industries. For example, embodiments described herein may
generate a virtual cardiotocograph, a virtual electrocardiograph, a virtual
electroencephalograph, a virtual polygraph, a virtual electromyograph, a virtual
electronystagmograph, or a virtual seismograph. The VSCs may be saved or stored in a
database. Asused herein, users of the systems, methods, and user interfaces described herein
include doctors or clinicians, nurses, patients, researchers, or other systems. The user may
review the waveform information as it is generated or the user may review a history of the
waveform information.

As used herein, an element or step recited in the singular and proceeded with the word “a” or
“an” should be understood as not excluding plural of said elements or steps, unless such
exclusion is explicitly stated. Furthermore, references to “one embodiment” are not intended
to be interpreted as excluding the existence of additional embodiments that also incorporate
the recited features. Moreover, unless explicitly stated to the contrary, embodiments that
“comprise,” “have,” or “include” an element or a plurality of elements that have a particular
property may also include additional such elements that do not have that particular property.
Furthermore, when an element is described as being based on a factor or parameter, the term
“based on” should not be interpreted as the factor or parameter being the sole factor or
parameter, but may include the possibility that the element is also based on other factors or
parameters.

As used herein, each of the terms “waveform signals” and “physiological signals” may

include only one type of signals or multiple types of signals. For examples, physiological
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signals may include physiological signals relating to a first type (e.g., fetal heart rate signals)
and physiological signals relating to a second type (e.g., intrauterine pressure signals). When
multiple types of waveform signals are illustrated as different waveforms, the different
waveforms may be synchronized in a predetermined manner. For example, the different
physiological signals may be plotted along the same time axis so that the user can correlate an
event or condition associated with the first type of physiological signals to an event or
condition associated with the second type of physiological signals.

The following detailed description of certain embodiments will be better understood when
read in conjunction with the appended drawings. To the extent that the figures illustrate
diagrams of the functional blocks of various embodiments, the functional blocks are not
necessarily indicative of the division between hardware circuitry. For example, one or more
of the functional blocks (e.g., modules, processors, or memories) may be implemented in a
single piece of hardware (e.g., a general purpose signal processor or random access memory,
hard disk, or the like). Similarly, programs may be stand alone programs, may be
incorporated as subroutines in an operating system, may be functions in an installed software
package, may be a software surface package that is run from a computer server remotely, and
the like. It should be understood that the various embodiments are not limited to the
arrangements and instrumentality shown in the drawings.

Figure 1 is a block diagram of an exemplary system 100 for displaying waveform information
or, more specifically, physiological information. The system 100 includes a computing
device or system 102 that is communicatively coupled to a user interface 104. The user
interface 104 may include instruments (e.g., user display), hardware, and software (or a
combination thereof) that permit the system 100 to display information to the user and, in
some embodiments, permit the user to provide user inputs or selections. For example, the
user interface 104 may include a display 106 (e.g., monitor, screen, touchscreen, and the like)
and an input device 108 (e.g., keyboard, computer mouse, touchscreen, and the like). In some
embodiments, a device constituting the input device 108 may also be the device constituting
the display 106 (e.g., touchscreen). The display 106 may be configured to show a viewable
area that includes a viewable chart portion 105, which is described in greater detail below.
The user interface 104 may also be configured to query the user and accept or receive user
inputs from a user of the system 100.

The system 100 may be integrated into one component (e.g., a laptop computer) or may be
several components that may or may not be located near each other. In alternative
embodiments, the computing system 102 may be communicatively coupled to sensors 110
that are configured to detect measurements, such as from an individual (e.g., a patient), and
communicate the measurements to the system 100 as waveform signals. In particular

embodiments, the measurements are physiological measurements. The sensors 110 may be
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configured to detect different physiological measurements, such as a heart rate, body
temperature, blood pressure, respiratory rate, electrical activity, or intrauterine pressure.

The computing system 102 may include or be part of a server system, a workstation, a
desktop computer, a laptop computer, or a personal device, such as a tablet computer or a
smartphone. However, the above are only examples and the computing system 102 may be
other types of systems or devices. In the illustrated embodiment, the computing system 102
includes a system controller 114, which may comprise a controller, processor, or other logic-
based device. The system controller 114 may have or be communicatively coupled to
modules for performing methods as described herein. The modules may include a waveform
module 121, a graph module 122, an analysis module 123, a display module 124, and a
graphical representation module 125. Each of the modules 121-125 may be a part of another
module or include another module. For example, the graphical representation module 125
may be a part of the display module 124. In addition to the above, there may be several other
modules or sub-modules of the system controller 114 that are not shown. Each of the
modules 121-125 may be communicatively coupled to a memory or database 130 and/or
communicatively coupled to a remote memory or database 132 via, for example, the internet
or other communication network. Although the database 130 is shown as being shared by the
modules 121-125, each module 121-125 may have a separate memory or database.

The waveform module 121 may be configured to obtain the waveform signals. For example,
the measurements detected by the sensors 110 may be transmitted to the waveform module
121. Optionally, the waveform module 121 may convert or modify the waveform signals so
that the signals are recognized by other modules in the system 100 for further manipulation or
analysis. For example, the waveform module 121 may identify the waveform signals as
intrauterine pressure signals or fetal heart rate signals and convert or modify the physiological
signals so that the signals are recognized by the other modules as corresponding to
intrauterine pressure or a fetal heart rate. In other embodiments, the system 100 may be
configured such that the measurements obtained through the sensors 110 are assumed to relate
to certain measurements. Furthermore, in other embodiments, the user may instruct the
system 100 that the signals obtained through certain sensors 110 relate to certain
measurements. Also, in some cases, the waveform module 121 may receive the waveform
signals from a database or another system or device. For example, the measurements may not
be directly detected from a patient in real-time. Instead, the measurements may be stored and
transmitted to the waveform module 121 for follow-up analysis or research.

The graph module 122 is configured to provide a two-dimensional virtual graph that
facilitates visual review and analysis of the waveform signals. The virtual graph may include
a clear white or beige background having visual cues or indicators patterned thereon that

facilitate review and analysis. In particular embodiments, the virtual graph may include a
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time axis or dimension and a signal axis or dimension. The visual indicators may include
time indicators that extend along the time dimension and indicate an amount of elapsed time.
For example, the time indicators may be located along the time dimension at regular,
predetermined intervals. Two adjacent time indicators may indicate, for example, an elapsed
time of 20 seconds, 30 seconds, or one minute. By way of example only, the time indicators
may be tics or vertical lines. Furthermore, the signal dimension may have signal indicators
that extend along the signal dimension and indicate a value of the obtained physiological
signals. The signal indicators may be located along the signal dimension at regular,
predetermined intervals. The signal indicators may be tics or horizontal lines or other visual
cues. In some embodiments, the graph module 122 may store different graph images.

The display module 124 may operate in conjunction with the waveform module 121, the
graph module 122, and the graphical representation module 125. In some embodiments, the
display module 124 may include the waveform and graph modules 121 and 122. The display
module 124 may store various parameters that may be used for displaying the waveform
signals. In some embodiments, the display module 124 may store various parameters that are
used by established standards for displaying the physiological information. For example, the
United States standard for cardiotocography has a signal range along the vertical axis of
between 30 and 240 beats/minute (bpm). The U.S. scaling is 30 bpm/cm, and the recording
speeds may be 1, 2, and 3 cm/min. On the other hand, the international standard for
cardiotocography has a signal range along the vertical axis of between 50 and 210 bpm. The
international scaling is 20 bpm/cm, and the recording speeds may also be 1, 2, and 3 cm/min.
The display module 124 may communicate the parameters with the waveform module 121
and the graph module 122 so that the waveform has the proper form (e.g., slope, peaks) and
the virtual graph has the proper aspect ratio. In other embodiments, the display module 124
may modify the instructions coming from the waveform and graph modules 121 and 122
according to the parameters so that the display 106 displays the proper waveforms and virtual
graphs. In some embodiments, the display module 124 may also query the user as to identify
the standard to use for displaying the waveform signals and/or query the user to provide user
inputs for selecting values of certain parameters (e.g., signal scaling, signal range, or
recording speed).

The analysis module 123 is configured to analyze the waveform signals and identify any
events-of-interest. In some embodiments, the analysis module 123 may automatically analyze
the waveform signals before the waveform signals are used to generate the plotted waveform.
In other embodiments, the analysis module 123 may analyze the plotted waveform generated
by the waveform module 121. For example, as the system 100 receives physiological
measurements from the sensors 110 that relate to intrauterine pressure and a fetal heart rate,

the analysis module 123 may analyze the waveform signals directly or the plotted waveform
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to determine if predetermined patterns have occurred. The analysis module 123 may use one
or more algorithms to identify the events-of-interest. If an event-of-interest is identified, the
analysis module 123 may generate an alert or notify the user in some manner.

The graphical representation module 125 may be configured to store the various visual cues,
virtual graphs, and/or waveforms during operation of the system 100. The graphical
representation module 125 may also store a variety of graphical objects, such as virtual
buttons or tabs. The graphical representation module 125 may also be configured to store a
summary report template.

The databases 130 and 132 may store data that can be retrieved by the components or
modules of the system 100 and other remotely located systems through the internet or other
communication network. The databases 130 and 132 can store data that the modules 121-125
require in order to accomplish the functions of the modules 121-125. For example, the
databases 130 and 132 can store the waveform signals obtained from the sensors 110.

The modules 121-125 (and the system controller 114) include one or more processors,
microprocessors, controllers, microcontrollers, or other logic based devices that operate based
on instructions stored on a tangible and non-transitory computer readable storage medium.
For example, the modules 121-125 may be embodied in one or more processors that operate
based on hardwired instructions or software applications. The databases 130 and 132 can be
or include electrically erasable programmable read only memory (EEPROM), simple read
only memory (ROM), programmable read only memory (PROM), erasable programmable
read only memory (EPROM), FLASH memory, a hard drive, or other type of computer
memory.

Figure 2 illustrates a virtual strip chart (VSC) 150 at a time tO (indicated by reference numeral
150A) and at a later time t1 (indicated by reference numeral 150B). The VSC 150 may be
displayed by the user interface 104 (Figure 1). The VSC 150 includes a virtual graph 154 and
a waveform 152. (For illustrative purposes, the virtual graph 154 at times t0 and t1 is
referenced as 154A and 154B, respectively, and the waveform 152 at times t0 and t1 is
referenced as 152A and 152B, respectively.) At time t0, the graph module 122 (Figure 1)
may provide the virtual graph 154A to the display 106 (Figure 1) and the waveform module
121 (Figure 1) may provide the waveform 152A to the display 106 (Figure 1). For example,
the virtual graph 154A and the waveform 152A may be provided directly to the display 106 or
may be provided to the display module 124 that, in turn, provides the virtual graph 154A and
the waveform 152A to the display 106. Similarly, at time t1, the graph module 122 may
provide the virtual graph 154B to the display 106 and the waveform module 121 may provide
the waveform 152B to the display 106.

However, it should be noted that the virtual graphs 154A and 154B and the waveforms 152A

and 152B are not shown immediately after each other. For example, the waveform module
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121 and the graph module 122 may provide a plurality of waveforms and virtual graphs
between time t0 and time t1 so that the VSC 150 moves smoothly and continuously through
the display 106. More specifically, the VSC 150 may appear similar to actual strip paper
having traces written thereon by a writing system.

As shown, the virtual graph 154 has a time dimension or axis 190 and a signal dimension or
axis 192 that extend in directions that are perpendicular to each other. The virtual graph 154
may have a pattern of visual cues or indicators that facilitate a user’s analysis of the waveform
152. For example, the virtual graph 154 may include time indicators 158 along the time
dimension 190. In the illustrated embodiment, time increases as the waveform 152 moves
from right to left. A spacing between adjacent time indicators 158 may represent a
predetermined amount of elapsed time as indicated by Atl. In particular embodiments, the
time indicators 158 are spaced apart in regular, predetermined intervals. For example, the
time that elapses between adjacent time indicators 158 may be 10 seconds (or another
predetermined time period). The time indicators 158 may be grid lines that extend in a
direction along the signal dimension 192 in Figure 2, or the time indicators 158 may be other
visual cues in alternative embodiments, such as dots patterned across the virtual graph 154 or
tics located along the time dimension 190. Also, in particular embodiments, at least one of
the time indicators 158 may be visually differentiated from the other time indicators 158. For
example, as shown in Figure 2, the time indicator 157 has a heavier or darker shading than the
time indicators 159 that are adjacent to the time indicator 157. The spacing between adjacent
heavier time indicators 157 indicates that a minute has elapsed.

Also shown in Figure 2, the virtual graph 154 may include signal indicators 162 along the
signal dimension 192. The signal indicators 162 may indicate a predetermined scaling. In
particular embodiments, the signal indicators 162 are spaced apart in regular, predetermined
intervals. For example, each subsequent signal indicator 162 may indicate an increase in 10
bpm (beats/minute) or other predetermined scaling depending upon the application of the
VSC. In the illustrated embodiment, the signal indicators 162 are grid lines that extend in a
horizontal direction along the time dimension 190. The vertical spacing between adjacent
horizontal lines represents a predetermined amount of signal change, or As1. However, the
signal indicators 162 may be other visual cues in alternative embodiments, such as dots
patterned across the virtual graph 154 or tics located along the signal dimension 192. In some
embodiments, the signal indicators 162 may also be visually differentiated from each other as
desired. Also shown in Figure 2, the virtual graphs 154A and 154B may include reference
values (e.g., 120, 150, 180, 210, 240) along the signal dimension 192.

In the illustrated embodiment, the waveform 152 includes a plurality of data points plotted on
the virtual graph 154 to form a tracing. The waveform 152 may be plotted with respect to the
time and signal indicators 158 and 162 of the virtual graph 154. A shape or path of the
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waveform 152 may be based upon the physiological signals obtained through the sensors 110,
the time interval Atl between adjacent time indicators 158, and the signal scaling or interval
Asl between the signal indicators 162. The ratio of Asl to Atl (or Atl to Asl) may equal an
aspect ratio of the virtual graph 154. As such, a shape or path of the waveform 152 may be
based upon the obtained physiological signals and the aspect ratio of the virtual graph 154.

In some embodiments, the virtual graph 154 may comprise a plurality of graph images that
are positioned relative to each other. Each of the graph images may cover at least a partial
area of the chart portion 105. For example, the virtual graph 154 A includes graph images
171-173 positioned side-by-side in a series. The entirety of the graph image 172 and only
portions of the graph images 171 and 173 are shown in the virtual graph 154A. The virtual
graph 154B includes the graph images 172 and 173 positioned side-by-side. Only portions of
the graph images 172 and 173 are shown in the virtual graph 154B. In particular
embodiments, the graph images 171-173 are substantially identical such that the graph
module 122 stores only one graph image and repeats the graph image throughout the VSC
150. The graph images 171, 172, and 173 may be positioned so that the time indicators 158
maintain a regular, predetermined pattern to represent the regular, predetermined time
intervals. As such, when the waveform 152 is plotted along the graph image 172 and
subsequently along the graph image 173, the information conveyed to the user appears
continuous (i.e., without interruptions or change in aspect ratio).

As time elapses and more physiological signals are obtained, the VSC 150 moves in the
direction X1. New data points may be plotted to extend the waveform 152. More
specifically, the time and signal indicators 158 and 162 of the virtual graph 154 are
configured to shift along the time dimension 190 at the recording speed. New data points may
be added to the waveform 152 at a chart edge E1. For example, the most recently plotted data
points are added to a right side of the virtual graph 154. When a new data point is plotted at
the edge E1, the system 100 registers a fixed position of the new data point on the virtual
graph 154 so that the new data point moves with the virtual graph 154. Each of the previously
plotted data points maintains a fixed position. Thus, the plotted waveform 152 may have a
fixed relationship with respect to the time and signal indicators 158 and 162 and shift at the
recording speed with the time and signal indicators 158 and 162. The plotted waveform 152
may also be characterized as having a fixed relationship with respect to the virtual graph 154
and/or the graph images 171-173.

In some embodiments, the VSC 150 is configured to resemble a paper strip chart that moves
through the viewable area of, e.g., computer monitor or other type of display. As such, the
VSC 150 may appear to move continuously in a direction X1 at a recording speed. To this
end, the system 100 may be configured to generate a series of frames at a predetermined

frame rate or frame frequency (60Hz) and display each frame in the chart portion 105 of the
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display 106. For example, each frame in the chart portion 105 may comprise a plurality of
pixels in which each pixel has an address in the chart portion 105. The addresses may be
defined by coordinates (e.g., x-y coordinates) or vectors.

Similar to paper strip charts, the VSC 150 may have an operative length that corresponds to a
length in time in which the physiological signals were recorded. For instance, if the patient's
physiological signals were recorded for one hour and the recording speed was 3 cm/minute,
then the operative length of the paper strip chart (and the VSC 150) would be 180 cm.
However, when the physiological signals are recorded for an extended period of time, only a
portion of the VSC 150 may be shown in the chart portion 105. For example, a length of the
VSC 150 shown in the chart portion 105 may be approximately 12.0 cm. Thus, embodiments
described herein may be configured to show a visual portion of the VSC 150 and store a
remainder portion of the VSC 150. The remainder portion of the VSC 150 may then be
retrieved by a user at a later time for review.

The following illustrates one example of generating a VSC 150. In some embodiments, the
VSC 150 comprises a plurality of frames that are displayed at a frame frequency. For
example, one frame may be similar to the VSC 150A shown in Figure 2 at time tO and another
frame may be similar to the VSC 150B at time t1. For illustrative purposes only, the VSC
150 may have an operative length of 18 cm that is based upon 360 seconds of recorded
physiological signals. The VSC 150 may include 360 frames or one frame for each second.
However, it is understood that the VSC 150 may include more than one frame per second or
less than one frame per second. In this example, the time t0 may be about 235 seconds into
the recordings and time t1 may be about 275 seconds into the recordings. Thus, the difference
between t0 and t1 is about 40 seconds.

As shown in Figure 2, the frame that is represented by the VSC 150A includes the graph
images 171-173 and the waveform 152A. The data points of the plotted waveform 152A may
have known fixed positions with respect to the time and signal indicators 158 and 162, the
graph images 171-173, and/or the virtual graph 154A. After the system 100 receives another
second of physiological signals, the graph images 171-173 may be shifted a distance that
represents one second (or 1/10 of Atl in Figure 2) in the direction X1 and a new data point
may be added to the waveform 152 proximate to the edge E1. More specifically, to generate
the next frame, the graph images 171-173 may be provided to the display. However, the
graph images 171-173 may provided to different addresses to represent one second of
movement. Thus, when the graph images 171-173 are provided for generating another frame,
the system 100 is not required to recalculate each pixel that defines the corresponding graph
images in the chart portion. Instead, each of the graph images 171-173 is moved as a unit. In
such embodiments, the system 100 may require fewer calculations than other known imaging

methods. Furthermore, as discussed above, the graph images 171-173 may be substantially
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identical. In such embodiments, the system 100 is only required to store and display one
graph images multiple times. Again, the system 100 may require fewer calculations than
other known imaging methods.

As described above, the VSC 150B is indicative of a frame at time t1, which is approximately
40 seconds after the time t0. In between times tO and t1, a plurality of frames of the VSC 150
may be displayed at a rate of one per second. Each new frame may include a new data point
at the edge E1 and have an old data point removed at the edge E2. However, the system 100
may store the location of the removed data points with respect to, for example, the time and
signal indicators 158, 162 and/or the graph images 171-173 to facilitate retrieval of the
physiological information. For example, a user may enter user inputs through the user
interface 104 to request a history of the VSC 150. The user may enter the requested time
period (e.g., from the beginning of recordings, the last ten minutes) to recall the history of the
VSC 150 or, in embodiments where the user interface 104 includes a touchscreen, the user
may slide a finger in a direction that is along the time dimension 190 to scroll through the
VSC 150. When a history of the VSC 150 is recalled, the graph module 122 may display the
stored graph images and the waveform module 121 may provide the plotted waveform. In
some embodiments, when a user is reviewing the history of the VSC 150, the system 100 may
continue to obtain the physiological signals.

Figures 3-5 show a viewable area 300 of a user interface in accordance with one embodiment.
The user interface may be similar to, for example, the user interface 104 (Figure 1). As
shown in Figure 3, the viewable area 300 includes a chart section or chart portion 302 having
a VSC 304 located therein. The chart portion 302 may be similar to the chart portion 105
described above. The chart portion 302 extends between chart edges E3 and E4. The VSC
304 may display physiological information. The viewable area 300 also includes a statistical
data section 306 that extends vertically along a side of the viewable area 300 and a function or
tool section 308 that extends horizontally along a bottom of the viewable area 300. The
statistical data section 306 may display numbers that correspond to current measurements.
For example, the statistical data section 306 may show a fetal electrocardiogram (FECG)
signal that represents electrical activity of the fetal heart; an ultrasound (US) signal; and a
TOCO signal that reflects uterine activity. Also shown, the viewable area 300 may display
the recording speed of the VSC 304. In the illustrated embodiment, the recording speed is 3
cm/min.

Embodiments described herein may be configured to display waveform information from
more than one type of measurement. As shown, the VSC 304 includes a virtual graph 314
that has a time dimension that extends in a direction TD and a signal dimension that extends
in a direction SD. The virtual graph 314 has sub-graphs 316A and 316B. Each sub-graph
316A and 316B may include respective time indicators 318A and 318B and signal indicators
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320A and 320B. The VSC 304 may also include a blank area 322 between the sub-graphs
316A and 316B. The blank area 322 may be configured to have notes or other messages
displayed therein.

As shown in Figure 3, the VSC 304 includes a first waveform 310 that is based on a first type
of physiological signals and a second waveform 312 that is based on a second type of
physiological signals. The first and second waveforms 310 and 312 are located in the first
and second sub-graphs 316A and 316B, respectively. For example, the first waveform 310
may correspond to a fetal heart rate and the second waveform 312 may correspond to
intrauterine pressure. In alternative embodiments, the VSC 304 may show more than two
waveforms. Optionally, the VSC 304 could display a third waveform that corresponds to
other physiological signals (e.g., fetal heart rate from another baby). Such embodiments may
be used when a mother is pregnant with twins. In this optional case, the first and third
waveforms may be offset from each other to visually distinguish the two waveforms. For
example, the bottom of the two waveforms may be offset from the other by -60 bpm.

Also shown in Figure 3, the VSC 304 may include a plurality of graph images 381-383. In
the exemplary embodiment, the graph images 381-383 are identical and arranged side-by-side
in the chart portion 302. Furthermore, the graph images 381-383 may include portions of the
sub-graph 316A and 316B. Accordingly, each of the graph images 381-383 includes the time
and signal indicators 318 and 320 from both sub-graphs 316A and 316B. In the illustrated
embodiment, the sub-graph 316A has an aspect ratio defined by a time interval At2 and a
signal interval As2, and the sub-graph 316B has an aspect ratio defined by a time interval At3
and a signal interval As3. In the illustrated embodiment, the time intervals At2 and At3 are
equal, but the signal intervals As2 and As3 are not equal.

Thus, in some embodiments, the first and second waveforms 310 and 312 may be temporally
synchronized such that the first and second waveforms 310 and 312 have the same time
intervals and have a fixed relationship with respect to each other. Each time point in the
virtual graph 314 may have a corresponding data point for the waveform 310 and a
corresponding data point for the waveform 312. In this manner, a user may monitor the
physiological signals for a mother and baby (or babies).

Embodiments described herein may include VSC’s that are configured to include user-
generated annotations or system-generated notices that are overlaid onto the virtual graph.
The annotations and notices may facilitate analyzing and/or displaying the physiological
information. Furthermore, the annotations and notices may be stored and recalled with the
virtual graphs and waveforms. For example, as shown in Figure 3, the VSC 304 may include
a user-generated annotation 330. The user-generated annotation 330 may include limit
indicators 332 and 334. In the illustrated embodiment, the limit indicators 332 and 334 are
parallel dashed lines that are spaced apart and extend horizontally across the sub-graph 316A.
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Based on the scaling shown in Figure 3, the dashed lines are separated by approximately 10
bpm. The annotation 330 may be generated based on user inputs. For example, a user may
add the annotation 330 to the VSC 304 to facilitate determining an average movement or
trend of the waveform over an extended period of time. More specifically, the user may set
the limit indicator 332 at an identified peak of the waveform 310 and set the limit indicator
334 at an identified baseline of the waveform 310. The user may then review a history of the
waveform 310 to determine how the physiological signals have changed over an extended
period of time relative to the limit indicators 332 and 334.

Figure 4 shows the viewable area 300 and illustrates user-generated annotations 340 and 350
and a system-generated notice 360. The annotation 340 may comprise a shaded (or colored)
band or zone. The annotation 340 may be provided by, for example, a clinician to indicate
where the waveform 310 should be located. For instance, upon reviewing the VSC 304, the
clinician may determine that a “safe” range for the fetal heart rate extends approximately
between 90-120 bpm. If the waveform 310 (i.e., fetal heart rate) moves outside of this range,
the system may generate an alarm to notify the clinician or other user. Accordingly, the
annotation 340 may be defined by alarm limits. If the waveform exceeds the upper alarm
limit (120 bpm) or is less than the lower alarm limit (90 bpm), the user of the system may be
notified. For example, the system may generate an audible noise that is heard in the room of
the patient or in another remote room (e.g., nurse’s station) or the system may page or
somehow electronically notify the user.

The annotation 350 may be located in the blank area 322. The annotation 350 may include
text provided by a user of the system. The text may be used to inform the user, such as one
who subsequently reviews the VSC 304, that an event occurred at the noted time. For
example, the annotation 350 may be text that states “changed patient position” or “provided
medication.” The text may provide information that explains why the waveform 310 and/or
312 changed or if the patient responded at all to an event.

The notice 360 may be a vertical bar or line that extends across the entire sub-graph 316A.
The system can automatically generate the notice 360 after a predetermined period of time
(e.g., every five minutes, ten minutes) or after the system identifies a pattern-of-interest in the
waveform(s) 310 and/or 312. For example, the system may determine (e.g., through an
analysis module, such as the analysis module 123) that the waveform 310 exceeded the upper
alarm limit of the user selected annotation 340. The system analyzes the waveforms 310 and
312 using the analysis module to determine whether the event is concerning. If the event is
determined to be benign, the notice 360 is colored green or some other color. If the event is
determined to be concerning or requiring analysis by the user, the notice 360 may be colored
red (or another color). The notice 360 and the annotations 330, 340, and 350 may be stored
with the waveforms 310 and 312 and the virtual graph 314. As such, when reviewing the
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history of the VSC 304, a user could review the waveforms 310 and 312 and the virtual graph
314 in addition to any notes made by a user or any notices provided by the system.

Figure 5 is a summary report 370 that may also be automatically generated by the system.
The summary report 370 may be generated periodically or when requested by the user. The
summary report 370 may be displayed (e.g., in the viewable area 300) or the summary report
370 may be automatically printed or sent electronically to a user of the system (e.g., via text
or email). The summary report 370 may include rows and columns with cells having
information that summarize a health of a patient at the time that the summary report 370 was
generated. For example, the summary report 370 may include rows that provide information
regarding (A) a health risk of the patient; (B) the patient’s contractions; (C) a baseline rate;
(D) variability in the rate; (E) whether accelerations are present; (F) whether decelerations are
present; and (G) an overall assessment and action plan. The summary report may include
spaces for user to enter comments regarding the information.

Figures 8-9 illustrate VSCs 372 and 384, respectively, that may be shown in chart portions
and viewable areas as described above. In some embodiments, the VSCs described herein
may include superimposed waveforms that are not related to the time and/or the signal
dimensions of other waveforms in the VSCs. For example, the VSC 372 includes a virtual
graph 373 that may be similar to the virtual graphs described above. The virtual graph 373
includes time and signal dimensions 374 and 375. Similar to the VSCs described above, the
VSC 372 includes waveforms 376 and 377 that correspond to the fetal heart rates of twin
babies and a waveform 378 that corresponds to the intrauterine pressure of the mother. The
VSC 372 also includes a waveform 379 that corresponds to the electrocardiogram of one of
the babies (also referred to as a FECG). The waveform 379 may occur generally around the
time that the waveforms 376-378 occur.

The shape or path of the waveform 379 may be based upon physiological signals obtained
through the sensors 110 (Figure 1) that are attached to the patient. The waveform 379 is
superimposed onto the virtual graph 373. More specifically, the shape or path of the
waveform 379 is not based on the time and signal dimensions 374 and 375. For example, the
waveform 379 may be similar to waveforms that are typically provided for
electrocardiograms in which the signal dimensions relate to voltage and the time dimension is
typically different than the time dimension of a fetal heart rate. Thus, the features of the
waveform 379 may be provided according to an established standard that is unrelated to the
standard used for the waveforms 376 and 377.

The waveform 379 may be provided by the waveform module 121 (Figure 1). The system
100 may receive user inputs through the input device 108 (Figure 1) to select and add the
waveform 379 to the VSC 372. For the time period in which the waveform 379 is obtained,
the waveform 379 may be added to the virtual graph 373. Similar to other waveforms
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described above, positions of the data points of the waveform 379 may be saved with respect
to the time and signal indicators (or other waveforms) of the virtual graph 373 such that the
waveform 379 moves with the virtual graph 373. Accordingly, although the waveform 379
may occur generally around the time that the waveforms 376-378 occur, there is not a direct
temporal relationship between the physiological signals represented by the waveform 379 and
physiological signals represented by the waveforms 376-378. Nonetheless, a clinician may
obtain information about the health of the patient through superimposed waveforms, such as
the waveform 379.

Figure 9 illustrates another example of superimposed waveforms. More specifically, the VSC
384 includes waveforms 386-388 that are similar to the waveforms 376-378 described above.
In addition, the VSC 384 may include waveforms 389 and 390. The waveform 390 may
relate to maternal saturation of peripheral oxygen (MSp02), the waveform 389 may
correspond to a snapshot of maternal Sp02 plethysmographic signals. In some embodiments,
as shown with respect to the waveform 390, the VSC 384 may include superimposed signal
indicators 391 (shown as 100%, 90%, and 80% in Figure 9). The superimposed signal
indicators 391 may be provided only when the waveform 390 is provided. The time
dimension for the waveform 390 may be the same as the time dimension for the waveform
388. However, the waveform 389 does not have the same aspect ratio that is used with
respect to the waveforms 386 and 387. For example, the waveform 389 is recorded at mm/s
higher than the waveforms 386 and 387. However, the waveform 389 may be illustrated at an
established standard typically analyzed by clinicians.

The above are only examples of superimposed waveforms included in VSCs. Other
superimposed waveforms may be used. For example, the heart rate of the mother may be
added to the VSC. Although the time dimension of this alternative waveform may be the
same rate as the fetal heart rate, the beats/minute values may be different. Superimposed
signal indicators could be added to the virtual graph in this case to facilitate understanding of
the waveform.

Figure 6 is a block diagram illustrating a method 200 of displaying physiological information
in accordance with one embodiment. Although the following is with respect to physiological
signals, the method 200 may similarly be performed with other waveform signals. The
method 200 may be carried out or performed by, for example, the system 100 (Figure 1). The
method 200 includes obtaining at 202 physiological signals. The physiological signals may
relate to an individual (e.g., patient) that may be an animal or human. For example, the
physiological signals may relate to an intrauterine pressure or fetal heart rate. In some
embodiments, the physiological signals are obtained directly from a patient in real-time
through sensors. In other embodiments, the physiological signals may be obtained through a

local or remote database.
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The method 200 also includes plotting at 204 a waveform onto a two-dimensional virtual
graph having a time dimension and a signal dimension. In some embodiments, the virtual
graph having the waveform plotted therein may constitute a VSC as described above. The
waveform may be provided, for example, by the waveform module 121 (Figure 1). The
virtual graph may be provided by the graph module 122 and include one or more graph
images in the viewable area as described above. The graph images may be identical so that
only one graph image is stored by the system. The virtual graph may also include visual
indicators, such as signal indicators and time indicators. The visual indicators may have a
predetermined pattern along the virtual graph to facilitate analysis by the user. For example,
the visual indicators may be patterned at a predetermined aspect ratio. The aspect ratio of the
virtual graph may be consistent with established standards for similar paper strip charts, such
as the U.S. or international standards for cardiotocography.

The method 200 also includes displaying at 206 the virtual graph having the plotted waveform
thereon in a chart portion of a viewable area. The viewable area may be part of a display of
the user interface. The visual indicators of the virtual graph may shift along the viewable area
at a recording speed as the waveform is plotted. The plotted waveform may have a fixed
relationship with respect to the visual indicators and shift at the recording speed.

Optionally, the method 200 may include receiving at 208 user inputs to retrieve a history of
the plotted waveform. For example, the user may communicate to the system that the user
would like to review that past 20 minutes of recorded waveform signals. Upon receiving the
user inputs, the plotted waveform may be retrieved. The plotted waveform may begin moving
from the selected time. In some embodiments, the user may use a touchscreen that allows the
user to scroll back and forth through the history. For example, the system may allow the user
to review a history of the physiological signals at a rate that is faster than the recording speed.
Also optionally, the method 200 may include receiving at 210 user inputs to provide a user-
generated annotation onto the virtual graph. The annotations may be similar to the
annotations 330, 340, and 350. The annotations may be stored by the system so that the
annotations may be retrieved along with the plotted waveform and the virtual graph. The
method may also include notifying at 212 the user that an event-of-interest has been identified
by the system. For example, the system may identify a predetermined pattern that is
associated with an event-of-interest. The system may then notify the user that a possible
event-of-interest has occurred. The method may also include generating at 214 a summary
report of the physiological signals as described above.

Figure 7 is a block diagram of exemplary manners in which various embodiments described
herein may be stored, distributed, and installed on computer readable medium. In Figure 7, an
“application” represents one or more of the methods and process operations discussed above.

As shown in Figure 7, the application is initially generated and stored as source code 401 on a
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source computer readable medium 402. The source code 401 is then conveyed over path 404
and processed by a compiler 406 to produce object code 410. The object code 410 is
conveyed over path 408 and saved as one or more application masters on a master computer
readable medium 411. The object code 410 is then copied numerous times, as denoted by
path 412, to produce production application copies 413 that are saved on separate production
computer readable medium 414. The production computer readable medium 414 is then
conveyed, as denoted by path 416, to various systems, devices, terminals and the like. In the
example of Figure 7, a user terminal 420, a system 421 and a system 422 are shown as
examples of hardware components, on which the production computer readable medium 414
are installed as applications (as denoted by 430-432).

The source code may be written as scripts, compiled, or in any high-level or low-level
language. Examples of the source, master, and production computer readable medium 402,
411, and 414 include, but are not limited to, CDROM, RAM, ROM, Flash memory, RAID
drives, memory on a computing system and the like. Examples of the paths 404, 408, 412,
and 416 include, but are not limited to, network paths, the internet, Bluetooth, GSM, infrared
wireless LANs, HIPERLAN, 3@, satellite, and the like. The paths 404, 408, 412, and 416
may also represent public or private carrier services that transport one or more physical copies
of the source, master, or production computer readable medium 402, 411, or 414 between two
geographic locations. The paths 404, 408, 412, and 416 may represent threads carried out by
one or more processors in parallel. For example, one computer may hold the source code 401,
compiler 406 and object code 410. Multiple computers may operate in parallel to produce the
production application copies 413. The paths 404, 408, 412, and 416 may be intra-state, inter-
state, intra-country, inter-country, intra-continental, inter-continental and the like.

The phrases “computer readable medium” and “instructions configured to” shall refer to any
one or all of 1) the source computer readable medium 402 and source code 401, ii) the master
computer readable medium and object code 410, iii) the production computer readable
medium 414 and production application copies 413 and/or iv) the applications 430-432 saved
in memory in the terminal 420, system 421 and system 422.

As used herein, the terms “computer” or “computing system” may include any processor-
based or microprocessor-based system including systems using microcontrollers, reduced
instruction set computers (RISC), application specific integrated circuits (ASICs), logic
circuits, and any other circuit or processor capable of executing the functions described
herein. The above examples are exemplary only, and are thus not intended to limit in any way
the definition and/or meaning of the term “computer” or “computing system.”

The computer or processor executes a set of instructions that are stored in one or more storage

elements, in order to process input data. The storage elements may also store data or other



10

15

20

25

30

35

18

information as desired or needed. The storage element may be in the form of an information
source or a physical memory element within a processing machine.

The set of instructions may include various commands that instruct the computer or processor
as a processing machine to perform specific operations such as the methods and processes
described herein. The set of instructions may be in the form of a software program. The
software may be in various forms such as system software or application software. Further,
the software may be in the form of a collection of separate programs, a program module
within a larger program or a portion of a program module. The software also may include
modular programming in the form of object-oriented programming. The processing of input
data by the processing machine may be in response to user commands, or in response to
results of previous processing, or in response to a request made by another processing
machine. The program is complied to run on both 32-bit and 64-bit operating systems. A 32-
bit operating system like Windows XP™ can only use up to 3 GB bytes of memory, while a
64-bit operating system like Window’s Vista™ or 7™ can use as many as 16 exabytes (16
billion GB).

As used herein, the terms “software” and “firmware” are interchangeable, and include any
computer program stored in memory for execution by a computer, including RAM memory,
ROM memory, EPROM memory, EEPROM memory, and non-volatile RAM (NVRAM)
memory. The above memory types are exemplary only, and are thus not limiting as to the
types of memory usable for storage of a computer program.

At least one technical effect of various embodiments includes displaying physiological
information in a virtual manner that may be reviewed and analyzed by a user. Another
technical effect includes displaying physiological information that is similar to established
display standards of strip paper charts so that the user may quickly review and analyze the
physiological information. Another technical effect includes storing a history of the
physiological signals so that a user may retrieve or recall the physiological signals to review
at least a portion of the time that the physiological signals were obtained.

It is to be understood that the above description is intended to be illustrative, and not
restrictive. For example, the above-described embodiments (and/or aspects thereof) may be
used in combination with each other. In addition, many modifications may be made to adapt
a particular situation or material to the teachings of the invention without departing from its
scope. Dimensions, types of materials, orientations of the various components, and the
number and positions of the various components described herein are intended to define
parameters of certain embodiments, and are by no means limiting and are merely exemplary
embodiments. Many other embodiments and modifications within the spirit and scope of the
claims will be apparent to those of skill in the art upon reviewing the above description. The

scope of the invention should, therefore, be determined with reference to the appended claims,
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along with the full scope of equivalents to which such claims are entitled. In the appended
claims, the terms “including” and “in which” are used as the plain-English equivalents of the
respective terms “comprising” and “wherein.” Moreover, in the following claims, the terms
“first,” “second,” and “third,” etc. are used merely as labels, and are not intended to impose
numerical requirements on their objects. Further, the limitations of the following claims are
not written in means — plus-function format and are not intended to be interpreted based on 35
U.S.C. § 112, sixth paragraph, unless and until such claim limitations expressly use the phrase
“means for” followed by a statement of function void of further structure.

This written description uses examples to disclose the invention, including the best mode, and
also to enable any person skilled in the art to practice the invention, including making and
using any devices or systems and performing any incorporated methods. The patentable
scope of the invention is defined by the claims, and may include other examples that occur to
those skilled in the art. Such other examples are intended to be within the scope of the claims
if they have structural elements that do not differ from the literal language of the claims, or if
they include equivalent structural elements with insubstantial differences from the literal

languages of the claims.
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CONCLUSIES

1. Een systeem (100) voor het weergeven van fysiologische informatie, het systeem
omvattende:

een gebruikersinterface (104) met een zichtbaar grafiekdeel (105) ingericht om fysiologische
informatie van een individu weer te geven,

een grafiekmodule (122) ingericht om een tweedimensionale virtuele grafiek (154) met een
tijdsdimensie (190) en een signaaldimensie (192) aan te leveren, waarbij de virtuele grafiek
tijdindicatoren (157, 158, 159) omvat, die zijn geplaatst langs de tijdsdimensie en
tijdsintervallen aangeven en signaalindicatoren omvat, die zijn geplaatst langs de
signaaldimensie en een vooraf bepaalde signaalschaal aangeven, en

een golfvormmodule (121) ingericht om fysiologische signalen als functie van de tijd te
bekomen, waarbij de golfvormmodule is ingericht om een golfvorm die gebaseerd is op de
fysiologische signalen, op de virtuele grafiek te plotten;

waarbij de gebruikersinterface is ingericht om de golfvorm en de virtuele grafiek in het
grafiekdeel weer te geven, waarbij de tijd- en signaalindicatoren van de virtuele grafiek
verschuiven langs de tijdsdimensie in het grafiekdeel bij een opnamesnelheid wanneer de
golfvorm wordt geplot, waarbij de geplotte golfvorm een vaste relatie met betrekking tot de
tijd- en de signaalindicatoren heeft en verschuift met de opnamesnelheid, waarbij de
golfvormmodaule is ingericht om een geschiedenis (121) van de golfvorm die zich uitstrekt
buiten het zichtbaar gebied van het grafiekdeel, op te slaan, en

waarbij de gebruikersinterface (104) is ingericht om een eerste gebruikersinvoer te ontvangen
voor het afbeelden van een referentie indicator op de virtuele grafiek, waarbij de referentie
indicator zich uitstrekt langs de fijdsdimensie (190) en een signaalwaarde voorstelt die is
toegekend door de eerste gebruikersinvoer, waarbij de gebruikersinterface (104) is ingericht
om vervolgens een tweede gebruikersinvoer te ontvangen voor het ophalen van de
geschiedenis van de golfvorm naar het grafiekdeel (105) om het mogelijk te maken voor een
gebruiker om de opgehaalde geschiedenis van de golfvorm te zien, ten opzichte van de
referentie indicator bij de toegekende signaalwaarde.

2. Het systeem (100) volgens conclusie 1, waarbij de virtuele grafiek (154) ten minste een
grafiekbeeld (171-173) omvat, dat een gebied van het grafiekdeel (105) omvat, waarbij het
ten minste ene grafiekbeeld een vaste relatie met betrekking tot de geplotte golfvorm (152)
heeft, waarbij het ten minste ene grafiekbeeld verschuift in een eerste richting langs de
tijdsdimensie wanneer een nieuw gegevenspunt van de golfvorm wordt geplot.

3. Het systeem (100) volgens conclusie 1, waarbij de virtuele grafiek (154) eerste en tweede
grafiekbeelden (171-173) met tijd- en de signaalindicators (190, 192) omvat, waarbij de
eerste en tweede grafiekbeelden zijn ingericht zodat de tijdsintervallen in hoofdzaak uniform

zijn over het grafiekdeel (105), waarbij de geplotte golfvorm (152) een vaste relatie met
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betrekking tot het eerste en tweede grafiekbeelden heeft, tijdens het verschuiven met de
opnamesnelheid.

4. Het systeem (100) volgens conclusie 3, waarbij de eerste en de tweede grafiekbeelden
(171-173) nagenoegq identiek zijn.

5. Het systeem (100) volgens conclusie 1, verder omvattende sensoren (110) die
communicatief verbonden zijn met de golfvormmodule (121), waarbij de sensoren zijn
ingericht om de fysiologische signalen van het individu te detecteren.

6. Het systeem (100) volgens conclusie 1, verder omvattende een analysemodule (123),
waarbij de analysemodule is ingericht om vooraf bepaalde patronen van de golfvorm (152)
die indicatief zijn voor een gebeurtenis-van-belang te identificeren, waarbij de analysemodule
is ingericht om de gebruiker te informeren dat de gebeurtenis-van-belang heeft
plaatsgevonden.

7. Het systeem (100) volgens conclusie 1, waarbij de fysiologische signalen fysiologische
signalen van een eerste type omvatten, en de golfvorm (152) een eerste golfvorm (310)
omvat, waarbij de gebruikersinterface (104) is ingericht om een tweede golfvorm (312) weer
te geven die gebaseerd is op fysiologische signalen van een tweede type, waarbij de eerste
en tweede golfvormen gesynchroniseerd zijn in het grafiekdeel (302) zodanig dat de eerste
en tweede golfvormen een vaste relatie ten opzichte van elkaar hebben.

8. Het systeem (100) volgens conclusie 1, waarbij de fysiologische signalen betrekking
hebben op een hartslag, lichaamstemperatuur, bloeddruk, ademfrequentie, elektrische
activiteit, of intra-uteriene druk.

9. Een werkwijze (200) voor het weergeven van golfvorminformatie (152), waarbij de
werkwijze omvat:

het verkrijgen van (202) golfvormsignalen als een functie van de tijd;

het plotten van (204) een golfvorm (310, 312) op een tweedimensionale virtuele grafiek (314)
met een tijdsdimensie (190) en een signaaldimensie (192), waarbij de virtuele grafiek
tijdindicatoren (157, 158, 159) omvat, die zijn geplaatst langs de tijdsdimensie en
tijdsintervallen aangeven en waarbij de virtuele grafiek ook signaalindicatoren omvat, die zijn
geplaatst langs de signaaldimensie en een vooraf bepaalde signaalschaal aangeven;

het weergeven van (206) de virtuele grafiek en de geplotte golfvorm in een grafiekdeel (302)
van een gebruikersinterface (104), waarbij de tijd- en signaalindicatoren van de virtuele
grafiek verschuiven langs het grafiekdeel met een opnamesnelheid wanneer de golfvorm
wordt geplot, waarbij de geplotte goifvorm een vaste relatie heeft met betrekking tot de tijd-
en signaalindicatoren en verschuift met de opnamesnelheid, waarbij een geschiedenis van de
golfvorm die zich uitstrekt buiten het zichtbaar gebied van het grafiekdeel is opgeslagen;

het ontvangen (210) van een eerste gebruikersinvoer voor het weergeven van een referentie

indicator op de virtuele grafiek, waarbij de referentie indicator zich uitstrekt langs de
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tijdsdimensie (190) en een signaalwaarde voorstelt die is toegekend door de eerste
gebruikersinvoer; en

het ontvangen van een tweede gebruikersinvoer te ontvangen, wanneer de golfvorm geplot
wordt, voor het scrollen van de geschiedenis van de golfvorm in het grafiekdeel langsheen de
tijdsdimensie om het mogelijk te maken voor een gebruiker om de geschiedenis van de
golfvorm te zien, ten opzichte van de referentie indicator bij de toegekende signaalwaarde

wanneer de golfvorm beweegt langs de tijdsdimensie.
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Aanvraag nr.:

SCHRIFTELIJKE OPINIE NL2008127

Onderdeel | Basis van de Schriftelijke Opinie

1. Deze schriftelijke opinie is opgesteld op basis van de meest recente conclusies ingediend voor aanvang van het
onderzoek.

2. Met betrekking tot nucleotide en/of aminozuur sequenties die genoemd worden in de aanvraag en relevant
zijn voor de uitvinding zoals beschreven in de conclusies, is dit onderzoek gedaan op basis van:

a. type materiaal:
O sequentie opsomming
O tabel met betrekking tot de sequentie lijst
b. vorm van het materiaal:
O op papier
O in elektronische vorm
€. moment van indiening/aanlevering:
OO opgenomen in de aanvraag zoals ingediend
L] samen met de aanvraag elektronisch ingediend
O later aangeleverd voor het onderzoek
3. O Ingeval er meer dan één versie of kopie van een sequentie opsomming of tabel met betrekking op een
sequentie is ingediend of aangeleverd, zijn de benodigde verklaringen ingediend dat de informatie in de

latere of additionele kopieén identiek is aan de aanvraag zoals ingediend of niet meer informatie bevatten
dan de aanvraag zoals oorspronkelijk werd ingediend.

4. Qverige opmerkingen:

NL237B (July 2008)
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Onderdeel V.  Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en industriéle

toepasbaarheid

. Verklaring

Nieuwheid

Inventiviteit

Industriéle toepasbaarheid

. Citaties en toelichting:

Zie aparte bladzijde

NL237B (July 2006)
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SCHRIFTELIJKE OPINIE AANVRAAGNUMMER
(APARTE BLADZIJDE) NL2008127

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1.1

Reference is made to the following documents:

D1 WO 95/35059 A1 (CAMBRIDGE HEART INC [US]) 28 december 1995

(1995-12-28)

D2 US 5 757 357 A (GRANDE MARK J [US] ET AL) 26 mei 1998

(1998-05-26)

The subject-matter of claims 1 and 10 is not new, and the criteria of
patentability are therefore not met.

D1 discloses

Een systeem voor het weergeven van fysiologische informatie, het systeem
omvattende:

een gebruikersinterface (figure 2) met een zichtbaar grafiekdeel ingericht om
fysiologische informatie van een individu weer te geven;

een grafiekmodule (figure 4) ingericht om een tweedimensionale virtuele
grafiek met een tijdsdimensie (x-axis) en een signaaldimensie (y-axis) aan te
leveren, waarbij de virtuele grafiek tijdindicatoren (vertical grid lines) omvat,
die zijn geplaatst langs de tijdsdimensie en tijdsintervallen aangeven en
signaalindicatoren (horizontal grid lines) omvat, die zijn geplaatst langs de
signaaldimensie en een vooraf bepaalde signaalschaal aangeven, en

een golfvormmodule (figure 5) ingericht om fysiologische signalen als functie
van de tijd te bekomen, waarbij de golfvormmodule is ingericht om een
golfvorm die gebaseerd is op de fysiologische signalen, op de virtuele grafiek
te plotten (figure 2);

waarbij de gebruikersinterface is ingericht om de golfvorm en de virtuele
grafiek in het grafiekdeel weer te geven (figure 2), waarbij de tijd- en
signaalindicatoren van de virtuele grafiek verschuiven langs de tijdsdimensie
in het grafiekdeel bij een opnamesnelheid wanneer de golfvorm wordt geplot,

Form NL237-3 (separate sheet) (July 2006) (sheet 1)



SCHRIFTELIJKE OPINIE V AANVRAAGNUMMER
(APARTE BLADZIJDE) : NL2008127

waarbij de geplotte golfvorm een vaste relatie met betrekking tot de tijd- en de
signaalindicatoren heeft en verschuift met de opnamesnelheid (page 10,
paragraph 2; "... displaying continually updated signs is the use of scrolling.
When scrolling the signals the waveforms appear to move across the screen.
In this embodiment also the gridded pattern may ... move with the trace").

The subject-matter of claim 1 is thus not novel.

1.2 D2 discloses

Een systeem voor het weergeven van fysiologische informatie (the signals
and sensors are not part of the claimed system and whether or not the origin
of the signals is physiologic is thus not relevant, as long as the device is
suitable to process suitably formatted physiologic signals), het systeem
omvattende:

een gebruikersinterface (figure 2) met een zichtbaar grafiekdeel ingericht om
fysiologische informatie van een individu weer te geven;

een grafiekmodule (implicit from figure 2) ingericht om een tweedimensionale
virtuele grafiek met een tijdsdimensie (x-axis) en een signaaldimensie (y-axis)
aan te leveren, waarbij de virtuele grafiek tijdindicatoren (vertical grid lines)
omvat, die zijn geplaatst langs de tijdsdimensie en tijdsintervallen aangeven
en signaalindicatoren (horizontal grid lines) omvat, die zijn geplaatst langs de
signaaldimensie en een vooraf bepaalde signaalschaal aangeven, en

een golfvormmodule (implicit from figure 2) ingericht om fysiologische
signalen als functie van de tijd te bekomen, waarbij de golfvormmodule is
ingericht om een golfvorm (18) die gebaseerd is op de fyS|o|og|sche signalen,
op de virtuele grafiek te plotten (figure 2);

waarbij de gebruikersinterface is ingericht om de golfvorm en de virtuele
grafiek in het grafiekdeel weer te geven (figure 2), waarbij de tijd- en
signaalindicatoren van de virtuele grafiek verschuiven langs de tijdsdimensie
in het grafiekdeel bij een opnamesnelheid wanneer de golfvorm wordt geplot,
waarbij de geplotte golfvorm een vaste relatie met betrekking tot de tijd- en de
signaalindicatoren heeft en verschuift met de opnamesnelheid (column 4,
paragraph 1-4).

The subject-matter of claim 1 is thus not novel.

1.3 The subject-matter of claim 10 is not novel mutatis mutandis.

Form NL237-3 (separate sheet) (July 2006) (sheet 2)
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(APARTE BLADZIJDE) NL2008127
2 As to the dependent claims
2.1 Dependent claims 2-6 and 8-9 do not contain any additional features which

meet the requirements of patentability with respect to novelty.

Claim 2: see D2 (figure 2: area between thick vertical grid lines).

Claim 3, 4 see D2 (figure 2: areas between thick vertical grid lines).

Claim &: see D2 (figure 2: plot of the waveform to the left of the diamond).
Claim 6: see D1 (abstract).

Claim 8, 9: see D2 (column 4, paragraph 1-4; the signals and sensors are not
part of the claimed system and whether or not the origin of the signals is
physiologic is thus not relevant, as long as the device is suitable to process
suitably formatted physiologic signals).

2.2 Dependent claim 7 does not contain any additional features which meet the

requirements of patentability with respect to novelty.

The physician uses the device of D1 for monitoring a patient and thus for
identifying particular events. Automating this identification is a normal design
measure.

Form NL237-3 (separate sheet) (July 2006) (sheet 3)



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS
	SEARCH_REPORT

