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Description

[0001] The present invention relates to a method and
to a device for monitoring a system and, in particular, for
displaying the status of the system.

[0002] US 6,424,860 B1 discloses a myocardial anal-
ysis and monitoring method. A number of ECG signals
relating to a heartbeat of at least one patient is received
and the received number of ECG signals are converted
into three perpendicular ECG signals. An average heart-
beat is determined from the ECG signals and a plurality
of parameters related to a condition of each patient is
calculated from the number of ECG signals, wherein in-
formation representative of a value of the plurality of pa-
rameters related to the condition of each patient is stored
in a storage. The steps of determining the average heart-
beat, calculating the plurality of parameters and storing
the information are repeated as long as ECG signals con-
tinue to be received or until the storage is full. At least a
portion of the stored information is displayed as graphical
display, wherein the graphical display represents a trend
of at least one of the plurality of parameters. The dis-
played trend of at least one of the plurality of parameters
is analyzed and at least one result of the analysis is dis-
played. The analyzing step comprises detecting epi-
sodes, wherein each episode comprises a predeter-
mined number of trend values above a predetermined
upper threshold level or below a predetermined lower
threshold level occurring within a predetermined period
of time of each other.

[0003] US 2003/0139905 A1 discloses a method for
analyzing and predicting the behavior of a system. Meas-
urements defining signatures for a plurality of input var-
iables reflecting the behavior of the system are continu-
ally received, wherein each signature comprises a time
series of measurements including historical measure-
ments for past time trials and a current measurement for
a current time trial. The signatures are decomposed into
a global trend component, a cyclical component, a sea-
sonal or scheduled component, and an erratic compo-
nent.

[0004] In many fields, it is necessary to monitor and to
analyze large amounts of data that are assigned to a
certain system in order to be able to assess the current
state of the system within a short time. For example, in
the medical field, patients always form a system in which
physiological parameters, such as, for example, pulse,
blood pressure, respiratory rate, etc., have to be moni-
tored if the patient is being operated on or is in an inten-
sive care unit. In this connection, it is normal that 30 to
50 parameters have to be monitored simultaneously in
the case of an individual patient. Likewise, within the
framework of his work, a financial adviser must regularly
monitor a multiplicity of parameters that may influence,
for example, the share prices in order to be able to advise
his clients appropriately. In this connection, the moni-
tored system is the market and the associated parame-
ters are, for example, closing price, yearly high, yearly
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low, dividends, previous-day price, price variation in the
last quarter, etc. Furthermore, fairly large technical in-
stallations, such as, for example, a power station or an
air traffic control center form a system whose correct
functioning can be monitored on the basis of suitable
parameters.

[0005] It has been found that the multiplicity of data
monitored makes difficult a rapid and reliable diagnosis
of the current system state, with the result that the wealth
of the information items provided, for example in stress
situations, already form a source of incorrect diagnoses.
In particular, in clinical applications, the hospital staff
have to filter out the information items particularly impor-
tant for assessing the state of the patient from the large
amount of data provided. In the case of complexly mu-
tually interconnecting data, the risk of an incorrect diag-
nosis may increase under these circumstances if a de-
cision essential for the life of the patient concerned has
to be taken within a very short time. There is therefore
the urgent need to process the parameters of the system
to be monitored in such a way that it is more readily pos-
sible for the monitoring staff concerned to recognize the
current system status and thus to simplify the taking of
the correct decision in each case for the monitoring staff.
[0006] FromUS 6,174,283, itis known to display a plu-
rality of parameters in a parameter value display on a
viewing screen in order to monitor a patient. In this case,
the parameter value display contains a continuous curve
for every associated parameter that represents the var-
iation with time of the parameter concerned. In this con-
nection, a suitable number of continuous curves are dis-
played above one another and expediently characterized
by different colors in the parameter value display in ac-
cordance with the number of parameters provided. In ad-
dition to the continuous curves, the parameter value dis-
play contains, for every parameter displayed, a separate
block in which a base value, an upper limit value and a
lower limit value are displayed numerically for each case
for the parameter concerned.

[0007] Inthe known methods, a deviation from the as-
sociated base value is determined for the parameter
monitored in each case. In doing so, said deviation is
correlated with the upper or with the lower limit value,
respectively, of the parameter concerned. This gener-
ates deviation indicators that indicate how far the current
parameter is removed from the base value. The devia-
tions are in this case displayed on the viewing screen in
the form of integers that are chosen, for example, from
arange of 0 to 5. The greater the number is, the greater
is also the deviation of the current parameter upward or
downward from the base value.

[0008] In order to be able to display the deviation indi-
cators on the viewing screen in a more readily recogniz-
able way, a short-term display is provided in which the
integral deviation indicators are displayed as a continu-
ous curve. Furthermore, the short-term display contains
a variation mean-value curve. Displayed alongside the
continuous curve is a bar that additionally displays the
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value of the current deviation indicator.

[0009] Inthe known method, along-term display is pro-
vided in addition thatlikewise displays a continuous curve
and a variation mean-value curve of the deviation indi-
cators, but for a longer period of time than in the case of
the short-term display.

[0010] In the known method, a status indicator is de-
termined from the deviation indicators that is displayed
in the form of a field with a colored background on the
viewing screen alongside the short-term display or along-
side the long-term display. In this connection, a separate
color is assigned to every numerical level of the deviation
indicators in order thus to be able to visualize the state
concerned better. If, for example, the respiratory rate of
the patient deviates from the base value in the direction
of the lower limit value, depending on the scale chosen
for the time axis, this can be detected more or less well
at the more recent end of the associated continuous
curve in the parameter value display. On looking at the
viewing screen, this segment of the continuous curve
concerned may easily be lost and overlooked in the
wealth of information items. With increasing deviation
from the base value, the deviation indicator is increased
in steps, which is clearly detectable from the short-term
display, in particular from its bars. Furthermore, the color
changes in the field of the associated status indicator.
The user can, consequently, detect relatively easily that
a certain parameter is relatively far away from the base
value in magnitude. In addition, an additional direction
display in the form of an arrow makes it possible for the
user to detect whether the known deviation from the base
value is taking place upward or downward. Alternatively,
the user may also search the associated continuous
curve in order to detect the direction of the deviation.
[0011] In the known method, the user has to bring to-
gether the information important to him at a plurality of
points that are displayed in a distributed manner on the
viewing screen. In order to link the related information
items with one another, an increased concentration and
possibly a relatively large amount of time is therefore
necessary. In the clinical field, in particular, it may be
necessary to take life-saving decisions for the patient
within the shortest time, with the result that only a little
time is available for bringing together the necessary in-
formation items.

[0012] The present invention is concerned with the
problem of providing a better embodiment for a method
and a device of the type mentioned at the outset, which
embodiment facilitates, in particular, the monitoring of
the system or of individual parameters of the system for
the user concerned.

[0013] According to the invention, the subject matters
of the independent claims solve this problem. The de-
pendent claims relate to advantageous embodiments.
[0014] The invention is based on the general idea of
creating, for atleast one physical parameter ofthe system
to be monitored being a human body, a datum-line dis-
play on a viewing screen that comprises a horizontal
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baseline representing the base value of the physical pa-
rameter, a continuous curve representing the variation
with time of the physical parameter with a horizontal time
axis and, in addition, a deviation bar representing the
instantaneous deviation of the physical parameter from
the base value. In addition, the continuous curve and the
deviation bar are normalized with respect to the baseline.
The datum-line display proposed according to the inven-
tion consequently comprises extremely few elements
and their complete information can be discerned at a sin-
gle glance. As a result of the normalization of the contin-
uous curve and the deviation bar with respect to the base-
line, the user can immediately detect visually whether
the parameter concerned is deviating within its variation
or is currently deviating to a small or considerable extent
and, in particular, in which direction from the base value.
The user does not consequently have to change back
and forth between a plurality of displays for these basic
information items, but can on the contrary, detect them
at a single glance. In this connection, the invention takes
account of the fact that deviations with respect to a hor-
izontally displayed baseline can particularly easily be de-
tected intuitively by the user.

[0015] According to a particularly advantageous em-
bodiment, the datum-line display may have a trend arrow
generated by determining the trend or instantaneous
slope of the continuous curve in the current parameter
value and that creates the trend arrow representing the
instantaneous slope or trend and is displayed on the
viewing screen. The trend arrow provides for the user an
instrument that enables him to detect at a single glance
the direction in which the parameter concerned will
evolve in the immediate future with increased probability.
This additional information may be particularly important
in the individual case. The trend in the variation in the
parameter, that is to say the evolution of the continuous
curve in the immediate future, can be read out more or
less "manually" from the continuous curve displayed on
the viewing screen only if the time axis is chosen as suit-
ably small. Basically, however, the time axis of the con-
tinuous curve can be chosen as desired and, in particular,
independently of the current values, with the result that
it is not always possible to detect the trend reliably from
the continuous curve displayed. For the numerical
processing of the continuous curve, the time axis may
more or less be chosen as small as desired, with the
result that the expected evolution of the continuous curve
can be detected appreciably earlier with the aid of the
trend arrow.

[0016] Various possibilities exist for the positioning of
the trend arrow within the datum-line display. An embod-
iment is preferred in which the trend arrow is disposed
adjacently to the more recent end of the continuous curve
on the viewing screen. It is likewise possible to dispose
the deviation bar between the trend arrow and the more
recent end of the continuous curve.

[0017] Of interest is an embodiment in which the ori-
entation of the trend arrow depends on the particular val-
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ue of the instantaneous slope. For example, the trend
arrow points upward for a positive instantaneous slope
and downward for a negative instantaneous slope. At the
same time, the trend arrow may point upward or down-
ward to a different extent depending on the magnitude
of the instantaneous slope and, in particular, may be ver-
tically aligned.

[0018] It may furthermore also be expedient to design
the trend arrow as a flashing signal in the case of extreme
values of the instantaneous slope, in which case the
flashing frequency may again depend here on the value
of the instantaneous slope.

[0019] Itis clear that, for one embodiment, the display
of the continuous curve may also be deactivated, with
the result that it is not imaged for certain applications of
the datum-line display.

[0020] In a particularly advantageous embodiment, a
respective separate datum-line display may be generat-
ed for a plurality of different parameters in such a way
that a plurality of datum-line displays are disposed hori-
zontally next to one another on the viewing screen and
that the baselines of horizontally adjacent datum-line dis-
plays are coaxially in alignment with one another on the
viewing screen. This embodiment utilizes the insight that
the user concerned can detect deviations from a refer-
ence state, represented by the baselines in the case of
a plurality of parameters more or less at a glance if the
baselines all lie on a common horizontal line since, in this
display, the baselines that are in alignment with one an-
other create a common datum line for all the parameters.
Deviations upward or downward from said common da-
tum line can be perceived particularly easily by the user
on the basis of experience. The user consequently sees
immediately whether one of the deviation bars is unusu-
ally far away from the datum line upward or downward.
This appreciably simplifies the simultaneous monitoring
of a plurality of selected parameters. The user can draw
conclusions about specific situations and evolutions of
the system from the pattern of deviation bars and trend
arrows. In other words, the datum-line display according
to the invention consequently makes possible a pattern
recognition.

[0021] Further important features and advantages of
the invention emerge from the subclaims, from the draw-
ings and from the associated Figure descriptions by ref-
erence to the drawings.

[0022] It goes without saying that the abovementioned
features and those still to be explained below can be
used not only in the combination specified in each case,
but also in other combinations or on their own without
departing from the scope of the present invention.
[0023] These and other aspects of the invention are
apparent from and will be elucidated with reference to a
preferred exemplary embodiment described hereinafter
and shown in the drawings, in which identical reference
symbols relate to identical or functionally identical or sim-
ilar components.

[0024] In the drawings:
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Fig. 1 shows diagrammatically a basic circuit dia-
gram of a device according to the invention,

Fig. 2 shows diagrammatically a simplified flowchart
explaining the method according to the invention,
Fig. 3 shows diagrammatically a simplified view of a
viewing screen on which a plurality of datum-line dis-
plays according to the invention are displayed.

[0025] According to Fig. 1, a device 1 according to the
invention comprises a computer or calculator 2, a user
interface 3 and a viewing screen 4 that are interconnected
via suitable data lines and/or signal lines 5. It is clear that
the calculator or computer 2 may also be a computer
system comprising a plurality of computers or calculators.
For example, at least a first calculator may serve to log
parameters, while at least a second calculator may proc-
ess the logged parameters and, for example, display
them on a viewing screen. What is explained below for
the computer or calculator 2 applies correspondingly also
to a computer system or a calculator system.

[0026] Connected to the computer 2 is a plurality of
sensors 6, in this case four, via suitable lines 7. It is clear
that, depending on the particular application case, also
more or less than four sensors 6 may be connected to
the computer 2. The computer 2 is constructed in such
a way that a computer program 8 can run in it. The user
interface 3 may comprise, for example, a keyboard
and/or a computer mouse and/or a touch screen, the
viewing screen 4 then expediently having the touch-
screen function.

[0027] Using the sensors 6, the device interacts with
a system not shown here and as a rule logs a multiplicity
of parameters that characterize the current state of the
system. The device therefore serves to monitor said sys-
tem, which takes place by observing and analyzing said
parameters.

[0028] Without limiting the generality, the system to be
monitored is preferably a patient whose body functions
have to be monitored in order to be able to react promptly
and appropriately if critical states, undesirable embodi-
ments or deviations from an initial state occur. For ex-
ample, the body functions of a patient are continuously
monitored in an intensive care unit, in an accident ad-
mission department or in an operating theater. The indi-
vidual physical parameters that characterize the body
functions of the patient are, for example, blood pressure,
respiratory rate, oxygen saturation, pulse, ventilation,
etc. Normally, a multiplicity of parameters is monitored
and displayed on the viewing screen 4. In that case, nu-
merical displays and also graphical displays of continu-
ous curves and real-time curves are normal. In order to
be able to extract the data relevant for the patient con-
cerned from the multiplicity ofinformation items displayed
on the viewing screen 4, increased attention is required
of the user, that is to say typically of doctors and nursing
staff. It is clear that the device 1 processes the data
logged by means of the sensors 6 more or less in real
time and displays them on the viewing screen 4.
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[0029] In orderto make the current state of the system,
that is to say of the patient, more easily detectable, the
device 1 is designed in such a way that it can perform a
method according to the invention that is explained in
greater detail by reference to Fig. 2. In this connection,
it is clear that the computer program 8 is advantageously
designed in such a way that it is suitable for activating
the device 1 for the purpose of performing the method
according to the invention provided that the computer
program 8 is running in the computer 2 of the device 1.
[0030] Fig.2shows adetail 9 of aflowchartthat reflects
the course of the method according to the invention when
a datum-line display is displayed on the viewing screen
4 for the purpose of monitoring the system concerned for
at least one parameter of the system.

[0031] InFig. 3, a plurality of such datum-line displays,
for example five, are displayed on a viewing screen 10
shown by way of example, each being denoted by 11 or
11a to 11e. In this case, every datum-line display 11 is
assigned to another system parameter. For example, the
first datum-line display 11a shown on the left serves to
visualize the heart rate. The second datum-line display
11b disposed alongside is assigned to the arterial blood
pressure. The third datum-line display 11c represents
the oxygen saturation. The fourth datum-line display 11d
represents a body temperature and the fifth datum-line
display 11e reflects the respiratory rate. It is clear that
said parameters are only exemplary, so that, in particular,
other parameters can also be displayed on the viewing
screen 4 by means of such a datum-line display 11. An
embodiment is even preferred in which the user con-
cerned can select a small number of desired parameters
from the multiplicity of monitored parameters in order to
display them in each case by means of the datum line
display 11 on the viewing screen 4. The parameter con-
cerned is expediently selected individually for the patient
concerned. Expediently, those parameters are selected
that are the most meaningful for assessing the current
state.

[0032] Returning to Fig. 2, a variation with time of the
values of the parameter concerned is logged in a step
12 for every parameter that is to be displayed with the
aid of a datum-line display 11 on the viewing screen 4.
In this connection, it is clear that the physiological pa-
rameters are logged in the normal way, so that, for ex-
ample, the current heart rate is determined from a plu-
rality of consecutive heart beats. In step 12, a base value
is simultaneously determined for the parameter con-
cerned, which value is used in the subsequent steps 13
and 18. The way in which the base value can be deter-
mined is dealt with in greater detail below. In addition, an
instantaneous deviation between the abovementioned
base value and the current parameter value in each case
is determined in step 12. Alternatively, instead of the cur-
rent parameter value, a current mean value may also be
used that is determined from a specified group of con-
secutive parameter values, said parameter-value group
containing the current parameter value. In this way, so-
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called outliers can be compensated for. At the same time,
it may be expedient in taking mean values to weight the
individual values of the parameter-value group different-
ly, and in particular it appears expedient to weight the
current parameter value more heavily than the preceding
parameter values.

[0033] The base value of the parameter concerned is
choseninsuchaway thatitrepresents a parametervalue
in which a stable patient status exists. The base value
does not therefore necessarily have to be a parameter
value that exists in the case of a healthy patient. It is
likewise possible to select for the base value a target
value that the parameter concerned is to reach in the
case of a correct treatment process. The base value may
be specified by the user concerned. For example, the
user may select the base value individually for the patient
concerned. It is likewise possible that the base value is
determined automatically.

[0034] In addition to the base value, the user may also
set an upper limit value and a lower limit value for per-
missible values of the parameter concerned. Here, again,
the setting is expediently matched individually to the pa-
tient concerned. If the base value is automatically spec-
ified, the numerical mean value, forexample, can be used
between the upper limit value and the lower limit value
for the base value.

[0035] According to the embodiment shown here, the
trend, that is to say the instantaneous slope in the value
variation with time, can, in addition, be determined for
the current parameter value in step 12.

[0036] In asubsequentstep 13, a baseline 14 (cf. Fig.
3) is now created that represents the base value deter-
mined in the preceding step 12 and is shown in Fig. 3.
In step 13, a continuous curve 15 (cf. Fig. 3) is created
that represents the variation with time of the parameter
values for a predetermined time interval. The timeinterval
for which the respective continuous curve 15 is to be
created can be set by the user. In addition, said contin-
uous curve 15 is normalized with respect to the baseline
14, i.e. the baseline 14 and the continuous curve 15 are
based on the same coordinate system. Consequently,
the continuous curve 15 has the base value at an inter-
cept with the baseline 14.

[0037] In addition, in step 13, a deviation bar 16 (cf.
Fig. 13) is created for each parameter of the datum-line
displays 11. In this connection, said deviation bar 16 rep-
resents the instantaneous deviation determined in step
12 and is likewise normalized with respect to the baseline
14. The normalization of the deviation bar 16 with respect
to the baseline 14 has the result that the deviation bar
16 has the same ordinate value with respect to the base-
line 14 for the current parameter value concerned, which
ordinate value said parameter value also has in the con-
tinuous curve 15 as soon as it is imaged therein.
[0038] In the preferred variant shown here, a trend ar-
row 17 (cf. Fig. 3) that represents the associated instan-
taneous slope determined in step 12 at least in regard to
its sign is created, in addition, in step 13 for each of the
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parameters of the datum-line displays 11.

[0039] InaccordancewithFig.2, the step 13isfollowed
by a step 18 in which the component created in the pre-
ceding step 13 of the respective datum-line display 11 is
now displayed on the viewing screen 4. In detail, the
baseline 14, the continuous curve 15, the deviation bar
16 and here additionally the trend arrow 17 are conse-
quently displayed on the viewing screen 4 for every da-
tum-line display 11. In this connection, the baseline 14
is displayed in each case on the viewing screen 4 in such
a way that it extends horizontally on the viewing screen
4 and with a specified length measured in the horizontal
direction. The length of the baseline 14 may at the same
time be set by the user.

[0040] For the case where, as here, a plurality of da-
tum-line displays 11 are simultaneously displayed on the
same viewing screen 4, the display preferably takes
place in such a way that the datum-line displays 11 are
disposed horizontally next to one another on the viewing
screen 4. Of particular interest in this connection is the
variant shown here, in which the baselines 14 of the hor-
izontally adjacent datum-line displays 11 are in alignment
and form a common datum line for all the datum-line dis-
plays 11 disposed next to one another. The arrangement
ofthe datum-line displays 11 or the alignment of the base-
lines 14 is of particular importance for the rapid recog-
nizability of the information items displayed in the indi-
vidual datum-line displays 11.

[0041] The continuous curves 15on the viewing screen
4 are displayed, according to the invention, in such a way
that, on the one hand, the time axes of the continuous
curves 15 each extend horizontally on the viewing screen
4 and that, on the other hand, the continuous curves 15
each extend essentially over the entire length of the as-
sociated baseline 14. However, the baseline 14 at the
same time represents the time axis of the associated
continuous curve 15in its direction of extension. The nu-
merical value of this time axis, that is to say the magnitude
of the time interval displayed by the continuous curve 15,
can be selected by the user without the geometrical
length of the baseline 14, which can be set separately
by the user, varying in the process. A suitable time period,
for example 15 or 30 minutes, is expedient for the selec-
tion of the time window displayed by the continuous curve
15.

[0042] Within every datum-line display 11, the associ-
ated deviation bar 16 is displayed on the viewing screen
4 in such a way that it extends in the vertical direction
from the level of the associated baseline 14. Preferred
in this connection is an embodiment in which the more
recent end of the continuous curve 15 is situated at the
right-hand side of the datum-line display 11, with the re-
sult that the continuous curve 15 represents increasingly
older parameter values to the left. In operating the device
1, the measured values are constantly updated so that
the continuous curve 15 gradually passes from right to
left through the time window concerned.

[0043] The normalization of the deviation bar 16 with
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respect to the baseline 14 has, inter alia, the conse-
quence that the deviation bar 16 projects upward from
the baseline 14 for current parameter values that are
greater than the base value, whereas it projects down-
ward from the baseline 14 if the current parameter value
is less than the base value 14.

[0044] Furthermore, in the preferred embodiment
shown here, the trend arrow 17 is displayed on the view-
ing screen 4 in step 18, and specifically, for example, in
such a way that, like the deviation bar 16, the trend arrow
17 is disposed on the viewing screen 4 adjacently to the
more recent end of the associated continuous curve 15.
Expediently, the trend arrow 17 is positioned under these
circumstances between the more recent end of the con-
tinuous curve 15 and the associated deviation bar 16 on
the viewing screen 4. The deviation bar 16 can likewise
be disposed between the more recent end of the contin-
uous curve 15 and the trend arrow 17. In principle, how-
ever, any desired positionings are possible for the trend
arrow 17 and/or for the deviation bar 16. In an arrange-
ment in which continuous curve 15, deviation bar 16 and
trend arrow 17 follow one another from left to right, this
corresponds essentially to the time sequence of past,
present and future, which improves an intuitive informa-
tion transfer of the datum-line display 11. For the case
where the instantaneous slope is positive as in the fourth
datum-line display 11d, a trend arrow 17 is generated
that points to a greater or lesser extent upward, in par-
ticular vertically. If, however, the instantaneous slope is
negative as, for example, in the second datum-line dis-
play 11b, the trend arrow 17 points to a greater or lesser
extent downward, in particular vertically. A trend arrow
17 pointing upward or downward, respectively, conse-
quently indicates that the parameter concerned increas-
es or decreases in a relatively short time window com-
prising the current point in time, from which the observer
concerned can detect, at least for the immediate future,
in which direction the parameter concerned is evolving.
[0045] The orientation of the trend arrow 17 may de-
pend in this connection on the magnitude of the instan-
taneous slope, with the result that the trend arrow 17
points, in the case of fairly large instantaneous slopes,
more steeply upward or downward and, in the case of
fairly small instantaneous slopes, points upward or down-
ward at a comparatively small angle. In addition or alter-
natively, the trend arrow 17 may be displayed in the case
of specified limit values of the instantaneous slope as a
flashing signal whose flashing frequency may addition-
ally depend on the value of the instantaneous slope.
[0046] For the case where the parameter concerned
has remained essentially constant in the time window
relevant for the determination of the instantaneous slope,
the trend arrow 17 is displayed in step 18 in such a way
that it points in the vertical direction at the more recent
end of the associated continuous curve 15. The instan-
taneous slope therefore has approximately the value ze-
ro and is at least in a specified interval containing the
value zero. In the example shown in Fig. 3, the parame-
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ters of the first, third and fifth datum-line displays 11a,
11cand 11e are constantin the relevant time period, with
the result that the instantaneous slope has in each case
the value zero in the current parameter value. Accord-
ingly, in said datum-line displays 11a, 11c, 11e, each of
the trend arrows 17 points horizontally to the left at the
right-hand, that is to say more recent, end of the associ-
ated continuous curve 15.

[0047] The loop 19 shown in Fig. 2 indicates that the
datum-line displays 11 are constantly updated while the
device 1 is in operation and the method according to the
invention is running.

[0048] According to Fig. 3, each datum-line display 11
is assigned a rectangular window 20 symbolized by a
broken line that is normally not displayed on the viewing
screen 4. Therectangular window 20 has a left-hand side
21 and a right-hand side 22 that extend parallel to one
another and perpendicularly to the baseline 14. Further-
more, the rectangular window 20 has an upper side or
top side 23 and a lower side or bottom side 24 that each
extend parallel to the baseline 14. The rectangular win-
dow 20 is, for example, disposed here with respect to the
baseline 14 and dimensioned in such away that the base-
line 14 is disposed in the geometric center between the
top side 23 and the bottom side 24 and, in addition, ex-
tends from the left-hand side 21 to the right-hand side
22. The baseline 14 may also likewise be disposed at
any other desired position between the top side 23 and
the bottom side 24. Furthermore, the baseline 14 does
not necessarily have to extend completely up to the left-
hand side 21 and/or up to the right-hand side 22. As-
signed to the top side 23 is the specified upper limit value
of the parameter concerned. In a corresponding way, the
lower limit value specified for the parameter concerned
is also assigned to the bottom side 24. Of particular im-
portance in this connection is that both the continuous
curve 15 and the deviation bar 16 of the datum-line dis-
play 11 are normalized with respect to the upper limit
value and with respect to the lower limit value. This
means that, when it intercepts the top side 23 or the bot-
tom side 24, the continuous curve 15 has the upper limit
value or the lower limit value, respectively, of the asso-
ciated parameter at the intercept. In a corresponding
way, the current parameter value corresponds to the up-
per limit value if the deviation bar 16 extends up to the
level of the top side 23; or the current parameter value
corresponds to the lower limit value if the deviation bar
16 extends down to the level of the bottom side 24.
[0049] According to the embodiment shown here, an
upper limit-value line 25 and a lower limit-value line 26
canin each case be generated for the datum-line displays
11insteps 13 and 18 and displayed on the viewing screen
4. In this connection, the upper limit-value line 25 repre-
sents the upper limit value and extends on the top side
23 of the rectangular window 20 essentially over the en-
tire length of the baseline 14. Accordingly, the upper limit-
value line 25 is essentially congruent with the top side
23. In the same way, the lower limit-value line 26 repre-
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sents the lower limit value and extends congruently over
the bottom side 24 of the rectangular window 20. Accord-
ingly, the lower limit-value line 26 also extends essentially
over the entire length of the baseline 14. The limit values
in relation to the baseline 14 are particularly clearly vis-
ualized with the aid of the limit-value lines 25, 26. In ad-
dition, the relative position of the continuous curve 15
and of the deviation bar 16 within the limit values and
relative to the base value can be recognized at a glance.
[0050] Inaddition, itis of particular importance that the
geometrical shape of the rectangular window 20 is spec-
ified or can be specified independently of the limit values
of the parameter concerned. In other words, the geomet-
rical spacings between the upper limit-value line 25 and
the baseline 14, on the one hand, and the lower limit-
value line 26 and the baseline 14, on the other hand, are
always equal in size, while the numerical spacings be-
tween upper limit value and base value, on the one hand,
and lower limit value and base value, on the other hand,
may be different. In this way, the relation of a deviation
of the continuous curve 15 and of the deviation bar 16
from the baseline 14 can be comprehended intuitively
and directly with regard to the nearer limit-value line 25
or 26 in each case.

[0051] Furthermore, the horizontal extension of the
rectangular window 20 is expediently chosen as equal in
size for all the horizontally adjacent datum-line displays
11 in order also to avoid confusing the observer here.
Expediently, the time windows assigned to the continu-
ous curves 15 are also chosen as of equal size for all the
datum-line displays 11 displayed simultaneously in order
thereby to simplify the recognition of correlations be-
tween individual parameters.

[0052] If, as in the preferred exemplary embodiment
shown here, a plurality of datum-line displays 11 are si-
multaneously displayed horizontally next to one another
on the viewing screen 4, it is advantageous to dimension
the rectangular window 20 of the adjacent datum-line dis-
plays 11 in such a way that, on the one hand, their top
sides 23 are coaxially in alignment with one another and,
on the other hand, their bottom sides 24 are also coaxially
in alignment with one another. In connection with the up-
per limit-value lines 25 and lower limit-value lines 26 dis-
played on the viewing screen 4, a common upper limit-
value line and a common lower-limit line are consequent-
ly produced visually for the observer. This mode of dis-
play normalizes the individual datum-line displays 11 so
that the observer can immediately detect, from the rela-
tive position of the continuous curves 15 and the deviation
bars 16 within the associated limit-value lines 25, 26 and
with respect to the associated baseline 14, which param-
eter deviates noticeably from the stable state (represent-
ed by the baseline 14) and/or approaches in a critical
way one of the limit values (represented by the respective
limit-value line 25, 26) or is situated in its vicinity. Notice-
able in this connection is the fact that the user concerned
can extract the essential information items from the da-
tum-line displays 11 at a glance without it being neces-
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sary to read off any numerical values or to take account
of alphanumerical indicators. Consequently, the usercan
more or less intuitively acquire the desired information
items with the aid of the datum-line displays 11 according
to the invention very much more rapidly and use them
for a decision. In particular, it is possible in stress situa-
tions to reduce the danger of a reading error and the
danger of an incorrect decision.

[0053] To create the datum-line displays 11, it may be
expedient not to take account in each case of the current
parameter value in the continuous curve 15 since this is
in any case visualized in the deviation bar 16. The con-
tinuous curve 15 then logs in the specified time period
only the parameter values preceding the current param-
etervalue. This variantis particularly clearly recognizable
in the second and in the fourth datum-line displays 11b,
11d since, in those cases, the ordinate segment of the
deviation bar 16 concerned has a value other than the
more recent end of the continuous curve 15 concerned.
[0054] In order to separate the individual datum-line
displays 11 better visually from one another, it may be
advantageous in an embodiment of the device 1 accord-
ing to the invention or of the method according to the
invention to display, within the datum-line display 11 con-
cerned, the continuous curve 15, the deviation bar 16
and, if present, the limit-value lines 25, 26 on the viewing
screen 4 using the same color, while different colors are
assigned to the individual, separate datum-line displays
11. In order to reinforce the nature of the common datum
line, the baseline 14 may, however, be displayed uni-
formly using the same color for all the adjacent datum-
line displays 11.

[0055] Thedatum-line displays 11 proposed according
to the invention, which can, in principle, be generated for
any desired parameter of the system to be monitored,
preferably a patient, make it possible for the monitoring
staff to detect variations in the state of the system for the
selected parameters visualized by means of the datum-
line displays 11 more or less at a glance.

[0056] A linear relationship may be provided between
the numerical deviation of the parameter values from the
base value and the geometrical deviation actually shown
on the viewing screen 4 of the parameter values in the
continuous curve 15 or in the deviation bar 16 with re-
spect to the baseline 14. An exponential relationship may
likewise be specified, in which case, for example, smaller
numerical deviations cause only relatively small geomet-
rical deviations, while greater numerical deviations result
in disproportionately greater geometrical deviations. In
this way, deviations in the actual state (represented by
the continuous curve 15 and deviation bar 16) from the
desired state (represented by the baseline 14) are em-
phasized more strongly if they deviate to a greater extent
from the baseline 14, as a result of which the observer’s
attention is focused on the greater deviations. This im-
proves the early detection of a critical parameter.
[0057] As a result of the high detection value of the
datum-line displays 11, the monitoring staff can carefully
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take a decision for the further treatment of the patient,
which can increase the probability of recovery or of a
stabilization of the patient’s state.

List of reference symbols
[0058]

Device

Computer

User interface
Viewing screen

Data and/or signal line
Sensor

Line

Computer program

9 Flowchart

10  Viewing screen picture
11 Datum-line display
12  Firststepin9

13 Second stepin 9

14  Baseline

15  Continuous curve

16  Deviation bar

17  Trend arrow

18 Third stepin 9

19 Loopin9

20 Rectangular window
21 Left-hand side of 20
22  Right-hand side of 20
23  Top side of 20

24  Bottom side of 20

25  Upper limit-value line
26  Lower limit-value line

O~NO O WN -

Claims

1. A method for monitoring a system by means of a
computer (2), wherein a datum-line display (11) is
generated on a viewing screen (4) for at least one
physical parameter of the system being a human
body, said method comprising following steps per-
formed by the computer:

- logging a variation with time of sensor values
of the physical parameter concerned, which are
measured by a sensor (6),

- determining a base value for the physical pa-
rameter concerned,

- creating a baseline (14) representing the base
value, characterized in that the method further
comprises:

- determining by the computer (2) an instanta-
neous deviation between the base value and the
current parameter value or a current mean value
of a specified group, containing the current pa-
rameter value, of consecutive parametervalues,
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- displaying the baseline (14) on the viewing
screen (4) in such a way that the baseline (14)
extends horizontally on the viewing screen (4)
and with a specified length,

- creating by the computer (2) a continuous
curve (15) that represents the variation with time
of the parameter values for a specified time pe-
riod and is normalized with respect to the base-
line (14),

- displaying the continuous curve (15) on the
viewing screen (4) in such a way that its time
axis extends horizontally on the viewing screen
(4) and that the continuous curve (15) on the
viewing screen (4) essentially extends over the
entire length of the baseline (14),

- creating by the computer (2) a deviation bar
(16) thatrepresents the instantaneous deviation
and is normalized with respect to the baseline
(14),

- displaying the deviation bar (16) on the viewing
screen (4) in such a way that it extends vertically
on the viewing screen (4) from the level of the
baseline (14).

2. A method as claimed in claim 1, characterized in

that the datum-line display (11) has a trend arrow
(17) that is generated in steps of:

- determining by the computer (2)the trend of
the value variation with time in the current pa-
rameter value,

- creating by the computer (2) the trend arrow
(17), which represents the trend,

-displaying of the trend arrow (17) on the viewing
screen (4).

A method as claimed in claim 2, characterized in
that the trend arrow (17) is displayed on the viewing
screen (4) in such away thatit is disposed adjacently
to one end of the continuous curve (15) on the view-
ing screen (4).

A method as claimed in claim 2 or 3, characterized
in that the trend arrow (17) is displayed on the view-
ing screen (4) in such a way that it points upward in
the case of a positive instantaneous slope and points
downward in the case of a negative instantaneous
slope.

A method as claimed in any one of claims 2 to 4,
characterized in that the orientation of the trend
arrow (17) depends on the value of the instantane-
ous slope.

A method as claimed in any one of claims 2 to 5,
characterized in that the trend arrow (17) is dis-
posed between the continuous curve (15) and the
deviation bar (16) on the viewing screen (4), or in
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10.

1.

12.

that the trend arrow (17) is disposed on the viewing
screen (4) in such a way that the deviation bar (16)
is situated between the trend arrow (17) and the con-
tinuous curve (15).

A method as claimed in any one of claims 2 to 6,
characterized in that the trend arrow (17) points in
the vertical direction at one end of the continuous
curve (15) if the instantaneous slope has the value
zero or is in a specified interval containing the value
zero.

A method as claimed in any one of claims 1 to 7,
characterized in that the display of the continuous
curve (15) can be deactivated.

A method as claimed in any one of claims 1 to 8,
characterized in that the deviation bar (16) extends
on the viewing screen (4) adjacently to the more re-
cent end of the continuous curve (15).

A method as claimed in any one of claims 1 to 9,
characterized

- in that the datum-line display (11) has a rec-
tangular window (20) whose top side (23) and
bottom side (24) extend parallel to the baseline
(14) and have the same geometrical spacing in
the vertical direction from the baseline (14),

- in that a specified upper limit value for the pa-
rameter concerned is assigned to the top side
(23),

- in that a specified lower limit value for the pa-
rameter concerned is assigned to the bottom
side (24),

- in that the continuous curve (15) and the de-
viation bar (16) are, in addition, normalized with
respect to the upper limit value and the lower
limit value.

A method as claimed in claim 10, characterized

- in that an upper limit-value line (25) represent-
ing the upper limit value is created and is dis-
played on the viewing screen (4) in such a way
that it essentially extends over the entire length
of the baseline (14) on the top side (23) of the
rectangular window (20),

-inthat alower limit-value line (26) representing
the lower limit value is created and is displayed
on the viewing screen (4) in such a way that it
essentially extends over the entire length of the
baseline (14) on the bottom side (24) of the rec-
tangular window (20).

A method as claimed in claim 10 or 11, character-
ized in that the limit values have different numerical
spacings from the base value although the top side
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(23) and the bottom side (24) have the same geo-
metrical spacing from the baseline (14) on the view-
ing screen (4).

A method as claimed in any one of claims 1 to 12,
characterized in that the continuous curve (15)
does not cover the current parameter value, but
those parameter values that precede the current pa-
rameter value in a specified time period.

A method as claimed in any one of claims 1 to 13,
characterized in that a separate datum-line display
(11a, 11b, 11c, 11d, 11e) is generated in each case
for a plurality of different parameters in such a way
that a plurality of datum-line displays (11a, 11b, 11c,
11d, 11e) are disposed horizontally next to one an-
other on the viewing screen (4) and in that the base-
lines (14) of horizontally adjacent datum-line dis-
plays (11a, 11b, 11c, 11d, 11e) are disposed coax-
ially in alignment with one another on the viewing
screen (4) by the computer (2).

A method as claimed in claims 10 and 14, charac-
terized

- in that the top sides (23) of the rectangular
windows (20) of horizontally adjacent datum-line
displays (11a, 11b, 11c, 11d, 11e) are disposed
coaxially in alignment with one another on the
viewing screen (4),

- in that the bottom sides (24) of the rectangular
windows (20) of horizontally adjacent datum-line
displays (11a, 11b, 11c, 11d, 11e) are disposed
coaxially in alignment with one another on the
viewing screen (4).

Adevice arranged to carry out all steps of the method
as claimed in any one of claims 1 to 15, wherein the
device (1) has

- at least one computer (2) in which a computer
program (8) runs that is suitable for activating
the device (1) to perform the method as claimed
in any one of claims 1 to 15, wherein the com-
puter (2) is adapted to

- log a variation with time of sensor values
of the physical parameter concerned, which
are measured by a sensor (6),

- determine a base value for the physical
parameter concerned,

- create a baseline (14) representing the
base value,

- determine an instantaneous deviation be-
tween the base value and the current pa-
rameter value or a current mean value of a
specified group, containing the current pa-
rameter value, of consecutive parameter
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values,

- create a continuous curve (15) that repre-
sents the variation with time of the param-
eter values for a specified time period and
is normalized with respect to the baseline
(14),

- create a deviation bar (16) that represents
the instantaneous deviation and is normal-
ized with respect to the baseline (14),

- a viewing screen (4) being adapted to

- display the baseline (14) in such a way that
the baseline (14) extends horizontally on
the viewing screen (4) and with a specified
length,

- display the continuous curve (15) in such
a way that its time axis extends horizontally
on the viewing screen (4) and that the con-
tinuous curve (15) on the viewing screen (4)
essentially extends over the entire length of
the baseline (14),

- display the deviation bar (16) in such a way
that it extends vertically on the viewing
screen (4) from the level of the baseline
(14).

17. A computer program characterized in that, when

running in a computer (2) of a device (1) as claimed
in claim 16, it activates said device (1) to perform the
method as claimed in any one of claims 1 to 15.

Patentanspriiche

1.

Verfahren zur Uberwachung eines Systems mit Hilfe
eines Computers (2), wobei eine Datumslinienanzei-
ge (11) auf einem Betrachtungsschirm (4) fir min-
destens einen physikalischen Parameter des einen
menschlichen Korper darstellenden Systems er-
zeugt wird, wobei gemaR dem Verfahren den durch
den Computer ausgeflihrten Schritten gefolgt wird:

- Erfassen einer zeitlichen Anderung von Sen-
sorwerten des betreffenden physikalischen Pa-
rameters, die von einem Sensor (6) gemessen
werden,

- Ermitteln eines Basiswertes fur den betreffen-
den physikalischen Parameter,

- Erzeugen einer den Basiswert darstellenden
Basislinie (14), dadurch

gekennzeichnet, dass das Verfahren weiterhinum-
fasst:

- Ermitteln einer momentanen Abweichung zwi-
schen dem Basiswert und dem aktuellen Para-
meterwert oder einem aktuellen Mittelwert einer
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den aktuellen Parameterwert enthaltenden,
spezifizierten Gruppe von konsekutiven Para-
meterwerten durch den Computer (2),

- Darstellen der Basislinie (14) auf dem Betrach-
tungsschirm (4) in einer Weise, dass sich die
Basislinie (14) auf dem Betrachtungsschirm (4)
horizontal und mit einer bestimmten Lange er-
streckt,

- Erzeugen einer kontinuierlichen Kurve (15)
durch den Computer (2), die die zeitliche Ande-
rung der Parameterwerte flir eine bestimmte
Zeitperiode darstellt und gegeniliber der Basis-
linie (14) normiert wird,

- Darstellen der kontinuierlichen Kurve (15) auf
dem Betrachtungsschirm (4) in einer Weise,
dass sich ihre Zeitachse auf dem Betrachtungs-
schirm (4) horizontal erstreckt, und dass sich die
kontinuierliche Kurve (15) auf dem Betrach-
tungsschirm (4) im Wesentlichen Uber die ge-
samte Lange der Basislinie (14) erstreckt,

- Erzeugen eines Abweichungsbalkens (16)
durchden Computer (2), der die momentane Ab-
weichung darstellt und gegeniber der Basislinie
(14) normiert wird,

- Darstellen des Abweichungsbalkens (16) auf
dem Betrachtungsschirm (4) in einer Weise,
dass sich dieser auf dem Betrachtungsschirm
(4) von der Ebene derBasislinie (14) aus vertikal
erstreckt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Datumslinienanzeige (11) einen
Trendpfeil (17) aufweist, der in Schritten erzeugt
wird, wonach:

- durch den Computer (2) der Trend der Wert-
variation in dem aktuellen Parameterwert im
Zeitablauf ermittelt wird,

- durch den Computer (2) der Trendpfeil (17)
erzeugt wird, der den Trend darstellt,

- der Trendpfeil (17) auf dem Betrachtungs-
schirm (4) dargestellt wird.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass der Trendpfeil (17) auf dem Betrach-
tungsschirm (4) so dargestellt wird, dass er in An-
grenzung an ein Ende der kontinuierlichen Kurve
(15) auf dem Betrachtungsschirm (4) angeordnet ist.

Verfahren nach Anspruch 2 oder 3, dadurch ge-
kennzeichnet, dass der Trendpfeil (17) aufdem Be-
trachtungsschirm (4) so dargestellt wird, dass er im
Falle eines positiven, instantanen Anstiegs nach
oben und im Falle eines negativen, instantanen An-
stiegs nach unten zeigt.

Verfahren nach einem der Anspriiche 2 bis 4, da-
durch gekennzeichnet, dass die Ausrichtung des
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10.

1.

Trendpfeils (17) von dem Wert des instantanen An-
stiegs abhangt.

Verfahren nach einem der Anspriiche 2 bis 5, da-
durch gekennzeichnet, dass der Trendpfeil (17)
auf dem Betrachtungsschirm (4) zwischen der kon-
tinuierlichen Kurve (15) und dem Abweichungsbal-
ken (16) angeordnet ist, oder dass der Trendpfeil
(17) auf dem Betrachtungsschirm (4) so angeordnet
ist, dass der Abweichungsbalken (16) zwischen dem
Trendpfeil (17) und der kontinuierlichen Kurve (15)
positioniert ist.

Verfahren nach einem der Anspriiche 2 bis 6, da-
durch gekennzeichnet, dass der Trendpfeil (17)
an einem Ende der kontinuierlichen Kurve (15) in die
vertikale Richtung zeigt, wenn der instantane An-
stieg den Wert Null aufweist oder in einem den Wert
Null enthaltenden, bestimmten Intervall ist.

Verfahren nach einem der Anspriiche 1 bis 7, da-
durch gekennzeichnet, dass die Darstellung der
kontinuierlichen Kurve (15) deaktiviert werden kann.

Verfahren nach einem der Anspriiche 1 bis 8, da-
durch gekennzeichnet, dass sich der Abwei-
chungsbalken (16) auf dem Betrachtungsschirm (4)
in Angrenzung an das neuere Ende der kontinuier-
lichen Kurve (15) erstreckt.

Verfahren nach einem der Anspriiche 1 bis 9, da-
durch gekennzeichnet, dass

- die Datumslinienanzeige (11) ein rechteckiges
Fenster (20) aufweist, dessen Oberseite (23)
und Unterseite (24) sich parallel zu der Basisli-
nie (14) erstrecken und den gleichen geometri-
schen Abstand in der vertikalen Richtung von
der Basislinie (14) aufweisen,

- ein bestimmter oberer Grenzwert fir den be-
treffenden Parameter der Oberseite (23) zuge-
wiesen wird,

- ein bestimmter unterer Grenzwert fiir den be-
treffenden Parameter der Unterseite (24) zuge-
wiesen wird,

- die kontinuierliche Kurve (15) und der Abwei-
chungsbalken (16) dartber hinaus gegeniiber
dem oberen Grenzwertund dem unteren Grenz-
wert normiert werden.

Verfahren nach Anspruch 10, dadurch gekenn-
zeichnet, dass

- eine den oberen Grenzwert darstellende, obe-
re Grenzwertlinie (25) erzeugt und auf dem Be-
trachtungsschirm (4) so dargestellt wird, dass
sich diese im Wesentlichen iiber die gesamte
Lange der Basislinie (14) auf der Oberseite (23)
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des rechteckigen Fensters (20) erstreckt,

- eine den unteren Grenzwert darstellende, un-
tere Grenzwertlinie (26) erzeugt und auf dem
Betrachtungsschirm (4) so dargestellt wird, dass
sich diese im Wesentlichen Uber die gesamte
Lange der Basislinie (14) auf der Unterseite (24)
des rechteckigen Fensters (20) erstreckt.

Verfahren nach Anspruch 10 oder 11, dadurch ge-
kennzeichnet, dass die Grenzwerte unterschiedli-
che numerische Abstinde von dem Basiswert auf-
weisen, obgleich die Oberseite (23) und die Unter-
seite (24) den gleichen geometrischen Abstand von
der Basislinie (14) auf dem Betrachtungsschirm (4)
haben.

Verfahren nach einem der Anspriiche 1 bis 12, da-
durch gekennzeichnet, dass die kontinuierliche
Kurve (15) nicht den aktuellen Parameterwert, je-
doch diese Parameterwerte, die dem aktuellen Pa-
rameterwert in einer bestimmten Zeitperiode voran-
gestellt sind, abdeckt.

Verfahren nach einem der Anspriche 1 bis 13, da-
durch gekennzeichnet, dass eine separate Da-
tumslinienanzeige (11a,11b, 11¢, 11d, 11e) injedem
Falle fir mehrere verschiedene Parameter so er-
zeugt wird, dass mehrere Datumslinienanzeigen
(11a, 11b, 11c, 11d, 11e) auf dem Betrachtungs-
schirm (4) horizontal nebeneinander angeordnet
werden, und dass die Basislinien (14) von horizontal
nebeneinander liegenden Datumslinienanzeigen
(11a, 11b, 11c¢, 11d, 11e) von dem Computer (2) auf
dem Betrachtungsschirm (4) koaxial in Ausrichtung
miteinander angeordnet werden.

Verfahren nach einem der Anspriiche 10 bis 14, da-
durch gekennzeichnet, dass

- die Oberseiten (23) der rechteckigen Fenster
(20) von horizontal nebeneinander liegenden
Datumslinienanzeigen (11a, 11b, 11c, 11d, 11e)
auf dem Betrachtungsschirm (4) koaxial in Aus-
richtung miteinander angeordnet werden,

- die Unterseiten (24) der rechteckigen Fenster
(20) von horizontal nebeneinander liegenden
Datumslinienanzeigen (11a, 11b, 11c, 11d, 11e)
auf dem Betrachtungsschirm (4) koaxial in Aus-
richtung miteinander angeordnet werden.

Vorrichtung, die so eingerichtet ist, dass sie alle
Schritte des Verfahrens nach einem der Anspriiche
1 bis 15 ausfiihrt, wobei die Vorrichtung (1) aufweist:

- mindestens einen Computer (2), auf dem ein
Computerprogramm (8) ablauft, das sich dazu
eignet, die Vorrichtung (1) so zu aktivieren, dass
sie das Verfahren nach einem der Anspriiche 1

10

15

20

25

30

35

40

45

50

55

12

bis 15 durchfiihrt,
wobei der Computer (2) so eingerichtet ist, dass
er

- eine zeitliche Anderung von Sensorwerten
des betreffenden physikalischen Parame-
ters erfasst, die von einem Sensor (6) ge-
messen werden,

- einen Basiswertes flir den betreffenden
physikalischen Parameter ermittelt,

- eine den Basiswert darstellende Basislinie
(14) erzeugt,

- eine momentane Abweichung zwischen
dem Basiswert und dem aktuellen Parame-
terwert oder einem aktuellen Mittelwert ei-
ner den aktuellen Parameterwert enthalten-
den, spezifizierten Gruppe von konsekuti-
ven Parameterwerten ermittelt,

- eine kontinuierliche Kurve (15) erzeugt,
die die zeitliche Anderung der Parameter-
werte fiir eine bestimmte Zeitperiode dar-
stellt und gegenuber der Basislinie (14) nor-
miert ist,

- einen Abweichungsbalken (16) erzeugt,
der die momentane Abweichung darstellt
und gegenlber der Basislinie (14) normiert
ist,

- einen Betrachtungsschirm (4), der so einge-
richtet ist, dass er

- die Basislinie (14) so darstellt, dass sich
die Basislinie (14) auf dem Betrachtungs-
schirm (4) horizontal und mit einer bestimm-
ten Lange erstreckt,

- die kontinuierliche Kurve (15) so darstellt,
dass sich ihre Zeitachse auf dem Betrach-
tungsschirm (4) horizontal erstreckt, und
dass sich die kontinuierliche Kurve (15) auf
dem Betrachtungsschirm (4) im Wesentli-
chen uber die gesamte Lange der Basislinie
(14) erstreckt,

- den Abweichungsbalken (16) so darstellt,
dass sich dieser auf dem Betrachtungs-
schirm (4) von der Ebene der Basislinie (14)
aus vertikal erstreckt.

17. Computerprogramm, dadurch gekennzeichnet,

dass es, wenn es auf einem Computer (2) einer Vor-
richtung (1) nach Anspruch 16 ablauft, die Vorrich-
tung (1) so aktiviert, dass diese das Verfahren nach
einem der Anspriiche 1 bis 15 durchflhrt.

Revendications

Procédé pour surveiller un systéme au moyen d’un
ordinateur (2), dans lequel un affichage de ligne de
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référence (11) est généré sur un écran de visualisa-
tion (4) pour au moins un paramétre physique du
systéme étant un corps humain, ledit procédé com-
prenant les étapes suivantes réalisées par
I'ordinateur :

-I'enregistrement d’'une variation au fil du temps
de valeurs de capteur du parametre physique
concerné, qui sont mesurées par un capteur (6),
- la détermination d’'une valeur de base pour le
paramétre physique concerné,

- la création d’'une ligne de base (14) représen-
tant la valeur de base,

caractérisé en ce que le procédé comprend en
outre :

- la détermination par 'ordinateur (2) d’'un écart
instantané entre la valeur de base et la valeur
de parametre réelle ou une valeur moyenne ac-
tuelle d’'un groupe spécifié, contenant la valeur
de paramétre réelle, de valeurs de paramétre
consécutives,

- I'affichage de la ligne de base (14) sur I'écran
de visualisation (4) de sorte que la ligne de base
(14) s’étende horizontalement sur I’écran de vi-
sualisation (4) et avec une longueur spécifiée,

- la création par I'ordinateur (2) d’'une courbe
continue (15) qui représente la variation au fil
du temps des valeurs de paramétre pour une
période de temps spécifiée et est normalisée
par rapport a la ligne de base (14),

- l'affichage de la courbe continue (15) sur
I'écran de visualisation (4) de sorte que son axe
temporel s’étende horizontalement sur I'écran
de visualisation (4) et que la courbe continue
(15) sur I'écran de visualisation (4) s’étende es-
sentiellement sur toute la longueur de la ligne
de base (14),

- la création par l'ordinateur (2) d’'une barre
d’écart (16) qui représente I'écart instantané et
est normalisée par rapport a la ligne de base
(14),

- 'affichage de la barre d’écart (16) sur I'écran
de visualisation (4) de sorte qu’elle s’étende ver-
ticalement sur I’écran de visualisation (4) depuis
le niveau de la ligne de base (14).

Procédé selon larevendication 1, caractérisé en ce
que l'affichage de ligne de référence (11) présente
une fleche de tendance (17) qui est générée dans
les étapes suivantes :

- la détermination par I'ordinateur (2) de la ten-
dance de la variation de valeurs au fil du temps
dans la valeur de paramétre réelle,

- la création par l'ordinateur (2) de la fleche de
tendance (17), qui représente la tendance,
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- I'affichage de la fleche de tendance (17) sur
I’écran de visualisation (4).

Procédé selon la revendication 2, caractérisé en ce
que la fleche de tendance (17) est affiché sur I'écran
de visualisation (4) de sorte qu’elle soit disposée de
maniére adjacente a une extrémité de la courbe con-
tinue (15) sur I’écran de visualisation (4).

Procédé selon la revendication 2 ou 3, caractérisé
en ce que la fleche de tendance (17) est affichée
sur I'écran de visualisation (4) de sorte qu’elle soit
orientée vers le haut dans le cas d’'une pente instan-
tanée positive et soit orientée vers le bas dans le cas
d’une pente instantanée négative.

Procédé selon 'une quelconque des revendications
2 a4, caractérisé en ce que I'orientation de lafléche
de tendance (17) dépend de la valeur de la pente
instantanée.

Procédé selon 'une quelconque des revendications
2 a5, caractérisé en ce que la fleche de tendance
(17) est disposée entre la courbe continue (15) et la
barre d’écart (16) sur I'écran de visualisation (4), ou
en ce que la fleche de tendance (17) est disposée
sur I'écran de visualisation (4) de sorte que la barre
d’écart (16) soit située entre la fleche de tendance
(17) et la courbe continue (15).

Procédé selon 'une quelconque des revendications
2 a 6, caractérisé en ce que la fleche de tendance
(17) est orientée dans la direction verticale sur une
extrémité de la courbe continue (15) si la pente ins-
tantanée a la valeur zéro ou se situe dans un inter-
valle spécifié contenant la valeur zéro.

Procédé selon 'une quelconque des revendications
147, caractérisé en ce que 'affichage de la courbe
continue (15) peut étre désactivé.

Procédé selon 'une quelconque des revendications
1 a 8, caractérisé en ce que la barre d’écart (16)
s’étend sur I'écran de visualisation (4) de maniére
adjacente a I'extrémité la plus récente de la courbe
continue (15).

Procédé selon 'une quelconque des revendications
1 a9, caractérisé

- en ce que I'affichage de la ligne de référence
(11) présente une fenétre rectangulaire (20)
dont un cété supérieur (23) et un cbté inférieur
(24) s’étendent en paralléle de la ligne de base
(14) et présentent le méme espacement géo-
métrique dans la direction verticale depuis la li-
gne de base (14),

- en ce qu’une valeur limite supérieure spécifiée
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pour le paramétre concerné est attribuée au coté
supérieur (23),

- en ce qu’une valeur limite inférieure spécifiée
pour le paramétre concerné est attribuée au coté
inférieur (24),

- en ce que la courbe continue (15) et la barre
d’écart (16) sont, de plus, normalisées par rap-
port a la valeur limite supérieure et a la valeur
limite inférieure.

Procédé selon la revendication 10, caractérisé

- en ce qu’une ligne de valeur limite supérieure
(25) représentant la valeur limite supérieure est
créée et est affichée sur I'écran de visualisation
(4) de sorte que qu’elle s’étende essentielle-
ment sur toute la longueur de la ligne de base
(14) sur le cbté supérieur (23) de la fenétre rec-
tangulaire (20),

- en ce qu’une ligne de valeur limite inférieure
(26) représentant la valeur limite inférieure est
créée et est affichée sur I'écran de visualisation
(4) de sorte qu’elle s’étende essentiellement sur
toute la longueur de la ligne de base (14) sur le
coté inférieur (24) de la fenétre rectangulaire
(20).

Procédé selon la revendication 10 ou 11, caracté-
risé en ce que les valeurs limites présentent des
espacements numériques différents a partir de la va-
leur de base bien que le coté supérieur (23) et le
cété inférieur (24) présentent le méme espacement
géométrique depuis la ligne de base (14) sur I'écran
de visualisation (4).

Procédé selon I'une quelconque des revendications
1 a 12, caractérisé en ce que la courbe continue
(15) ne comprend pas la valeur de paramétre réelle,
mais ces valeurs de paramétre qui précédent la va-
leur de paramétre réelle dans une période de temps
spécifié.

Procédé selon I'une quelconque des revendications
1 a 13, caractérisé en ce qu’un affichage de ligne
de référence distinct (11a, 11b, 11c, 11d, 11e) est
généré dans chaque cas pour une pluralité de para-
meétres différents de sorte qu’une pluralité d’afficha-
ges de ligne de référence (11a, 11b, 11c, 11d, 11e)
soient disposés horizontalement les uns a cété des
autres sur I'écran de visualisation (4) et en ce que
les lignes de base (14) d’affichages de ligne de ré-
férence adjacents horizontalement (11a, 11b, 11c,
11d, 11e) sont disposées coaxialement en aligne-
ment les unes par rapport aux autres sur I’écran de
visualisation (4) par 'ordinateur (2).

Procédé selon les revendications 10 et 14, caracté-
risé

10

20

25

30

35

40

45

50

55

14

- en ce que les cbtés supérieurs (23) des fené-
tres rectangulaires (20) d’affichages de ligne de
référence adjacents horizontalement (11a, 11b,
11c, 11d, 11e) sont disposés coaxialement en
alignement les uns par rapport aux autres sur
I’écran de visualisation (4),

- en ce que les cotés inférieurs (24) des fenétres
rectangulaires (20) d’affichages de ligne de ré-
férence adjacents horizontalement (11a, 11b,
11c, 11d, 11e) sont disposés coaxialement en
alignement les uns par rapport aux autres sur
I’écran de visualisation (4).

16. Dispositif agencé pour réaliser toutes les étapes du

procédé selon 'une quelconque des revendications
1 a 15, dans lequel le dispositif (1) présente

- au moins un ordinateur (2) dans lequel un pro-
gramme informatique (8) est exécuté, qui est
approprié pour activer le dispositif (1) pour réa-
liser le procédé selon I'une quelconque des re-
vendications 1 a 15, dans lequel I'ordinateur (2)
est adapté pour

- enregistrer une variation au fil du temps
de valeurs de capteur du parameétre physi-
que concerné, qui sont mesurées par un
capteur (6),

- déterminer une valeur de base pour le pa-
rameétre physique concerné,

- créer une ligne de base (14) représentant
la valeur de base,

- déterminer un écartinstantané entre la va-
leur de base et la valeur de paramétre réelle
ou une valeur moyenne réelle d’'un groupe
spécifié, contenant la valeur de parameétre
réelle, de valeurs de paramétre consécuti-
ves,

- créer une courbe continue (15) qui repré-
sente la variation au fil du temps des valeurs
de paramétre pour une période de temps
spécifiée et est normalisée par rapport a la
ligne de base (14),

- créer une barre d’écart (16) quireprésente
I'écart instantané et est normalisée par rap-
port a la ligne de base (14),

- un écran de visualisation (4) étant adapté pour

- afficher la ligne de base (14) de sorte que
la ligne de base (14) s’étende horizontale-
ment sur I’écran de visualisation (4) et avec
une longueur spécifiée,

- afficher la courbe continue (15) de sorte
que son axe temporel s’étende horizonta-
lement sur I'écran de visualisation (4) etque
la courbe continue (15) sur I'écran de visua-
lisation (4) s’étende essentiellement sur
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toute la longueur de la ligne de base (14),
- afficher la barre d’écart (16) de sorte qu’el-
le s’étende verticalement sur I'écran de vi-
sualisation (4) depuis le niveau de la ligne
de base (14). 5

17. Programme informatique caractérisé en ce que,
lorsqu'’il est exécuté sur un ordinateur (2) d’'un dis-
positif (1) selon la revendication 16, il active ledit
dispositif (1) pour réaliser le procédé selon l'une 10
quelconque des revendications 1 a 15.
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