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Method for monitoring operational parameters in_an internal

combustion engine

FIELD OF THE INVENTION

The present invention pertains to a method for monitoring of
operating characteristics in combustion engines. The invention is
particularly, but not exclusively, focused on the performance of
such a method in motor vehicles in the form of wheeled
commercial vehicles, especially heavy goods vehicles, such as

trucks, tractors and buses.

BACKGROUND TECHNOLOGY

For several reasons, it is interesting to know how a combustion
engine behaves over time. One reason may be that one wants to
monitor in which engine speed area the engine has been
operating and which torque has been requested from it, for
example to predict when the engine needs to be serviced or to

predict the total service life of the engine.

US 6334085 describes a device for data processing which is
used to keep a track on how long the engine has been operating
with different loads and engine speed, and based on this
information, for example, to estimate the engine's service life. As
a measure of the load, a difference between engine speed under
load and no load speed is used, and a matrix is created with

different sections for storage of information. Each section is
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associated with specific intervals of values for the above
mentioned difference and for the engine's engine speed with no
load. The time which the engine spends in a certain section is

logged in the matrix.

Other aspects of a combustion engine's behaviour over time may,
however, also be interesting to be aware of, for example in order
to detect differences from the expected behaviour. In particular,
this applies to the torque generated by the engine, which should
not change over time in relation to the torque requested from the
engine. If the generated torque over time begins to differ from
the requested torque, this means that the combustion engine is
not functioning as intended, which may be a sign that it needs to
be repaired or serviced. For example, the generated torque may
decrease in relation to the requested torque if the fuel injectors

are clogged and need to be cleaned.

Also, with respect to other operating characteristics such as
charge air pressure, exhaust back pressure, mass flow, fuel
pressure, fuel consumption, engine temperature, catalyst
temperature, auxiliaries engagement rates, turbine speed,
throttle position etc., it may be important to know that these do
not change over time and begin to differ from expectations.
Several of these operating characteristics are difficult and/or
expensive to measure exactly, and it is therefore of interest to
find a way of detecting differences from expectations without

having to measure the actual values.

WO02010/073111 describes a method to monitor the fuel

consumption in a combustion engine. The fuel consumption is
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measured and associated with the engine's engine speed and
torque at the actual measuring time. The measuring value is
saved in a matrix, which at predetermined points in time is
updated by having the most recently measured fuel consumption
value saved in association with the current engine speed and
torque, or by an average of a number of measured values for the
fuel consumption at the current engine speed and torque being
saved in the matrix. The matrix is thus continuously updated,
since the most recently obtained value relating to fuel
consumption replaces a previously saved value. This method
may therefore not be used to determine how the fuel

consumption has varied over time.

SUMMARY OF THE INVENTION

The objective of the present invention is to present a method for

monitoring of operating characteristics in combustion engines

which are helpful in detecting differences from an expected
behaviour in the combustion engine. This objective is achieved
according to the invention by providing a method to monitor and

store information about an operating characteristic in a

combustion engine, which comprises the steps:

a) creation of a monitoring matrix divided into several sections
for storage of information on a data storage medium, where
each section is associated with specific intervals of values for
the reference engine characteristics of the combustion
engine, which reference engine characteristics comprise

engine speed w and the torque requested from the engine T4,
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b) where the engine is used during an operational time window
with a predetermined duration, detection of said reference
engine characteristics and estimation or measurement of an
operating characteristic on several occasions, where each
estimated or measured value for said operating characteristic
is associated with the monitoring matrix's respective said
section associated with the values of said reference engine
characteristics at the respective said occasions,

c) for each section in the monitoring matrix, calculation of at
least one statistical parameter describing said estimated or
measured values of said operating characteristic associated
with this section during the current operational time window,
and storage of the at least one calculated statistical
parameter in the respective section,

d) at the end of the operating time window, storage of
information stored in the monitoring matrix in an individual
storage matrix associated with said operational time window,

wherein the monitoring matrix is emptied of information.

With the method according to the invention, it is possible to save
a time series of values representing a certain operational
characteristic, at specific values of engine speeds and torque
requested from the engine. In this manner, it is possible to see in
retrospect how an operating characteristic has developed over
time and to determine whether a difference from the expected
has occurred, and in this case at which engine speeds and at
which requested torques this difference has occurred. For
example, it is possible to detect in retrospect whether a
difference has occurred at only high engine speeds and, if so, at

which requested torques, or whether the difference is constant
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across the entire engine speed area. The method makes possible
detection of a diverging behaviour in an operating characteristic
of the combustion engine without having to measure the actual
operating characteristic in a garage, since the mechanic may
easily access the storage matrix or matrices where data is
stored. The values stored in the storage matrix or storage
matrices may then be compared with reference values of this
relevant operating characteristic, in order to see whether and
how much the monitored operating characteristic differs from
expectations. In this manner, troubleshooting of the combustion

engine is facilitated.

According to one embodiment the estimated or measured
operating characteristic is selected from among the combustion
engine's charging pressure, exhaust back pressure, mass air
flow, fuel pressure, fuel consumption, engine temperature,
catalyst temperature, auxiliaries engagement rates, turbine
speed, throttle position or the torque generated by the
combustion engine. Monitoring the torque generated by the

combustion engine is of special interest.

According to another embodiment step b is carried out through
estimation or measurement of a first operating characteristic,
where the first operating characteristic is selected so that a
relevant second operating characteristic for the respective
section may be described as a function of said estimated or
measured first operating characteristic and one of the section's
reference engine characteristics, preferably the engine's engine
speed. In this manner, one may select to estimate or measure as

a first operating characteristic, a characteristic which is cheap to
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produce in terms of calculation or easy to measure. For example,
one may choose to make a simple and approximate estimation,
and since a relevant second operating characteristic may be
described as a function of the estimated operating characteristic,
one may, by seeing how the first operating characteristic is
changing over time, draw conclusions about how the relevant
second operating characteristic changes over time, without
having to produce an exact expression for this second operating
characteristic. This is interesting for several operating
characteristics, which are relatively expensive or difficult to

measure.

According to one specific variant of this embodiment, the first
operating characteristic is selected so that the torque T,
generated by the combustion engine for the respective section
may be described as a function of said estimated or measured
first operating characteristic and the engine speed w of the
engine. This is particularly useful since it is relatively costly to
estimate the torque generated by the engine. A torque sensor
may be mounted in order to monitor the torque generated, but
such sensors are generally expensive and rarely or never
sufficiently robust for series production. By observing a first,
simpler operating characteristic it is therefore possible to save
both calculation power and physical space in the engine, since
no torque sensor is required. A first operating characteristic may
for example consist of a rough estimate of the torque based on
engine speed measurements and signal treatment of these. The
actual torque may be described as a function of this rough

estimate and the engine's engine speed.
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According to one embodiment of the invention, steps b-d are
repeated for at least one operational time window following the
relevant operational time window. Thus, a time series may be
created, where a number of storage matrices, each of which is
associated with a certain operational time window, are saved. At
repair or service of the combustion engine, it is possible to
access information in a garage about how the engine has
behaved over time, and thus acquire knowledge about when, in
which engine speed areas and for which requested torques
differences arise. Data may be visualised for the mechanic in
order for the latter to easily form an opinion about the engine's

behaviour.

According to another embodiment, the method comprises the
steps:

e) by way of comparison of information stored in a first
comparison matrix, consisting of one of said storage matrices
or the monitoring matrix, with information stored in a first
reference matrix with a corresponding division into sections,
formation of a first test variable t1, for the respective pairs of
sections,

f) for the respective pairs of sections, testing of the first test
variable t1 against a storage criterion,

where the information stored in the first comparison matrix is

saved only if the storage criterion is met. In this case, a storage

criterion may be selected so that information from a certain
operational time window is saved only if it differs sufficiently from
information from, for example, a previous operational time
window. If the storage criterion is not met, data from the relevant

operational time window may be thrown away. With this method,
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storage space maybe saved, since only data from the operational
time windows where a difference has occurred is saved in a
storage matrix. The length of the operational time window may
thus also be reduced, which gives a better time resolution of

stored information.

According to one embodiment, the first test variable t1 is formed
for the respective pairs of sections by calculating the difference
between a statistical parameter stored in the first comparison
matrix and a value stored in the first reference matrix. This is a

simple way of forming the test variable t1.

Another embodiment of the invention comprises the method

steps:

g) by comparing information stored in a second comparison
matrix, consisting of one of said storage matrices or the
monitoring matrix, with information stored in a second
reference matrix with a corresponding division into sections,
forming of a second test variable t2 for the respective pairs of
sections,

h) testing of the second test variable t2 against an alarm
criterion for the respective pairs of sections, and, given that
the alarm criterion is met,

i) generation of an error code.

Through these additional steps, an error code is generated if the

combustion engine's monitored operating characteristic differs

from expectations. For a combustion engine in a vehicle, this
may result in the vehicle's driver receiving an error message and

thus taking the vehicle to a garage for service.
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According to one embodiment, the second test variable t2 is
formed, for the respective pairs of sections, by calculating the
difference between a statistical parameter stored in the second
comparison matrix and a value stored in the second reference

matrix. This is a simple way of forming the test variable t2.

According to another embodiment, the storage criterion and/or
the alarm criterion is met if the first test variable t1 and the
second test variable t2 for at least one of the pairs of sections
exceed a predetermined threshold value for the respective pair.
The threshold value may thus be adapted according to the
respective pairs of sections, so that greater differences may be
required in certain engine speed areas and for certain requested
torques than for others, in order for the storage criterion and/or
the alarm criterion to be deemed met. It is also possible to adapt
the number of pairs of sections that must exceed their respective
threshold value in order for the criteria to be met. Naturally,
different threshold values may be set for the storage criterion
and the alarm criterion, respectively. For example, it may be
interesting to store information even if this differs only a little
from the data in the relevant reference matrix, while an error

code is generated only if data differs markedly.

According to another embodiment, one of said storage matrices
associated with a previous operational time window is used as at
least one said reference matrix. Preferably, the storage matrix in
which data from an operational time window has been stored for
the longest period of time is used as at least one said reference
matrix. The reference matrix may then be the storage matrix in

which data has been stored during an operational time window
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directly after manufacture or repair, when the engine's operating
characteristic has been verified by way of measurement. In this
manner, a reliable reference matrix with which to compare data
with is obtained. A matrix created with the help of a reference
engine or a development engine of the same type, where the
operating characteristics which the engine generates are known,
may also be used as a reference matrix. The reference matrix
may also be created theoretically, e.g. through simulation with

the help of a calculation model.

According to another embodiment, the storage matrix associated
with the most recent operational time window is used as at least
one said comparison matrix. By using the most recently saved
storage matrix instead of the monitoring matrix the method
becomes more robust. Since the values for statistical parameters
which are saved in the storage matrices are fixed values which
do not vary over time, the generation of error codes due to
individual extreme values, or to a difference during only a small

part of an operational time window, is avoided.

According to another embodiment, in step d information about the
operational time window, during which the at least one statistical
parameter is calculated, is stored jointly with the information from
the monitoring matrix. This embodiment is particularly interesting
in cases where a storage criterion has been set up to determine
whether or not information from a certain operational time
window should be saved in a storage matrix. Since in these
cases only data from certain operational time windows is stored,

it becomes interesting to know, for example, the length of the
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operational time window and the time of the operational time

window's start and finish.

According to one embodiment, at least two statistical parameters
are calculated for each section. The statistical parameters
comprise, according to one embodiment, mean and/or median
and/or variance and/or standard deviation. With these
parameters, a good measure of data distribution within each

section is obtained.

According to one embodiment, the calculation of at least one
statistical parameter occurs recursively during the operational
time window. The advantage with this is that the storage space
required is smaller, than if the statistical parameters are
calculated after the operational time window's end, based on

values stored in the monitoring matrix.

According to one embodiment, the operational time window's
duration is between 20 hours and 3000 hours, preferably
between 50 hours and 1000 hours and more preferably between
200 and 500 hours. The operational time window's duration is
optimised in such a way that a not too great number of storage
matrices are required to store data between service opportunities
for the engine, so that a large number of values may be collected
in order to achieve statistical reliability within each operational
time window, and so that the time resolution of a time series of

storage matrices becomes acceptable/suitable.

According to another aspect of the invention, the objective is

achieved with a computer program which may be downloaded to
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an internal memory of a computer, comprising software to control
the steps according to the method suggested above, when said

program is executed on a computer.

According to another aspect of the invention, the objective is
achieved with a computer program product comprising a data
storage medium which is readable by a computer, the computer
program code of a computer program according to the above
being stored on the data storage medium.

According to another aspect of the invention, the objective is
achieved through an electronic control device comprising an
execution means, a memory connected to the execution means
and a data storage medium connected to the execution means,
the computer program code in a computer program according to

the above being stored on said data storage medium.

According to another aspect of the invention, the objective is
achieved through a motor vehicle comprising an electronic

control device according to the above.

Other advantageous features of the invention and advantages of

the latter are set out in the description below.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described below with the help of example

embodiments, with reference to the enclosed drawings, where

Fig. 1 shows a schematic sketch of a matrix which is used in
a method according to the invention,

Fig. 2a-b shows visualisations of storage matrices for a first and
a second operational time window which is achieved

according to the invention, and

Fig. 3 is a schematic diagram of a control device for
implementation of a method according to the
invention.

DETAILED DESCRIPTION OF EMBODIMENTS ACCORDING TO
THE INVENTION

The term operational time window as used herein means a time
period during which a combustion engine is in operation. If the
combustion engine stands unused during a certain time period,
such period of time is not included in the operational time

window.

In a method according to the invention, a monitoring matrix is
first created, divided into several sections for storage of
information. Such a matrix is displayed schematically in Fig. 1.
Each section in the monitoring matrix is associated with specific

intervals of values of engine speeds w, here displayed on the x-
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axis, and of torque T, requested from the engine, here displayed

on the y-axis.

When the engine is used during an operational time window of a
determined duration, an operating characteristic is estimated or
measured at a number of occasions. In the embodiment
described herein, an operating characteristic is estimated, here
called torque estimate T.s, Which is selected to monitor whether
and how the torque generated by the engine changes over time.
In this embodiment the torque T, actually generated by the
combustion engine may be described as a function of the torque
estimate T.s; and the engine's engine speed w, that is to say T, =
f(Test,w). The actually generated torque T, thus does not need to
be in direct proportion to the torque estimate T.. At each
estimate, a certain engine speed w prevails as well as a certain
torque T4 requested from the engine. The engine speed w and
the requested torque T; are measured at the moment of
estimation, and the value obtained for the torque estimate T.g is
directly tied to the section of the monitoring matrix being
associated with the relevant values for engine speed w and the
torque T4 requested from the engine. The torque estimate T is
the basis for a calculation of a number of statistical parameters
that describe the torque estimates for the respective section in
the monitoring matrix, in the here displayed embodiment mean
M(Test) and variance v(Test). These statistical parameters are
stored in the monitoring matrix, as schematically displayed in Fig.
1. The calculation of statistical parameters occurs in this case
with the help of recursive algorithms, so that the values change

successively during the duration of the operational time window.
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At the end of the operational time window, the information from
the monitoring matrix is stored in an individual storage matrix,
associated with the operational time window with a similar
division into sections. The monitoring matrix is then emptied of
information and is used for storage of new information during a
following operational time window. A time series of storage
matrices is created. Fig. 2a shows an example of a visualised
storage matrix from a first operational time window, divided into
ten times ten sections, where the torque estimate T.st has been
plotted against normalised requested torque T,' and normalised
engine speed w’'. Fig. 2b shows a similar storage matrix for a
second, later operational time window. By comparing both the
storage matrices, it may be seen that the torque estimate for high
requested torque at the later operational time window differs from
the torque estimate which is estimated at the first operational

time window.

According to the embodiment described herein, information
stored during the later operational time window is compared with
information stored during the first operational time window,
wherein the storage matrix displayed in Fig. 2a forms a reference
matrix. The reference matrix is created here directly after
manufacture of the engine, when the engine's generated torque
has been verified, whereupon during said first operational time

window the torque estimate T.s; has been estimated.

By comparing the matrices a test variable t2 is formed,
corresponding to the difference between the mean values stored
in the storage matrix displayed in Fig. 2b and corresponding to

the mean values stored in the reference matrix displayed in Fig.
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2a. In case the test variable t2 exceeds a predetermined
threshold value, an alarm criterion is met and an error code is
generated. In the case showed in Fig. 2a-b, the alarm criterion is
met for high values of a requested torque. When the error code is
generated a signal is provided, in this case to the driver of the
motor vehicle which is driven by the engine, that it is time to go
to a garage. A mechanic may then read the data storage medium
where the storage matrices are stored, and thus the

troubleshooting of the engine is facilitated.

In the above described embodiment, a torque estimate T.s is
used which may be produced in different ways. For example, with
the help of signal treatment of engine speed measurements it is
possible to obtain a simple torque estimate, which may easily be
used in the method according to the invention, since a change of
this torque estimate over time reveals a change also in the

actually generated torque.

The calculation of statistical parameters may be made either
recursively as described above, or after the end of the
operational time window. The later variant, however, requires
more storage space, since individually measured or estimated
values must be saved during the entire operational time window.
If there is enough storage space and a lot of information is

sought, a histogram may be saved for each section.

In the above described embodiment, information from each
operational time window is stored in a storage matrix, but in
order to save storage space it is also possible to select saving

only data from certain time windows. This may occur in different
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ways. One way is to set up a storage criterion for which data to
be saved, and to compare data either from the monitoring matrix
or from the most recently saved storage matrix with data stored
in, for example, the above mentioned reference matrix or in
another reference matrix. Through the comparison between
matrices a test variable t1 is formed, corresponding to the
difference between e.g. the mean values or the median values
stored in the monitoring matrix or the storage matrix, and
corresponding values stored in the reference matrix. In case the
test variable t1 exceeds a predetermined threshold value a
storage criterion is met, and data from the operational time
window is saved in a storage matrix. In cases where only data
from certain operational time windows is saved, it is interesting
to simultaneously save information about the time window when
data was collected.

The operational time window's duration may for example be set
at between 20 hours and 3000 hours. Typical values for the
duration of the operational time window may be between 50
hours and 1000 hours, depending on the engine's area of use, on
the available storage space and on the operating characteristic
being monitored. For an engine in a heavy goods vehicle where
there is a desire to detect faults in the torque generated by the
engine, an operational time window of between 200 and 500
hours may be suitable. The operational time window's duration
may be selected to be shorter, for example in the cases where
only data from certain operational time windows is stored in

storage matrices.

The storage, monitoring and reference matrices are suitably

divided into ten sections for engine sped and requested torque,
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respectively, preferably 10-20 sections. The number of sections
is selected, for example, according to the available storage
space. The more sections, the better resolution is obtained at the
detection of differences, however, the matrices require more

storage space.

The reference matrix need not be a storage matrix, created
during an earlier operational time window for the same engine
which is being monitored. The reference matrix may also be
created with the help of a reference engine or a development
engine of the same type, where the operating characteristics
which the engine generates may be verified or known. The
reference matrix may also be created theoretically, e.g. through

simulation with the help of a calculation model.

Engine speed is detected, suitably with the help of an engine
speed sensor, placed at an output shaft in the combustion engine
or at the engine's flywheel. The torque requested from the engine
may be directly available as an internal signal in the engine's

control device.

A computer program code for the implementation of a method
according to the invention is suitably included in a computer
program, loadable into the internal memory of a computer, such
as the internal memory of an electronic control device of a motor
vehicle. Such a computer program is suitably provided via a
computer program product comprising a data storage medium
readable by an electronic control device, the data storage
medium having the computer program stored thereon. Said data

storage medium is e.g. an optical data storage medium in the
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form of a CD-ROM, a DVD, etc., a magnetic data storage medium
in the form of a hard disk drive, a floppy disc, a cassette, etc., or
a Flash memory or a ROM, PROM, EPROM or EEPROM type

memory.

Fig. 3 illustrates schematically an electronic control device 40
comprising execution means 41, such as a central processor unit
(CPU), for the execution of a computer software. The execution
means 41 communicates with a memory 42, e.g. a RAM memory,
via a data bus 43. The control device 40 also comprises a data
storage medium 44, e.g. in the form of a Flash memory or a
ROM, PROM, EPROM or EEPROM type memory. The execution
means 41 communicates with the data storage means 44 via the
data bus 43. A computer program comprising computer program
code for the implementation of a method according to the

invention is stored on the data storage medium 44.

The invention is not limited in any way to the embodiments
described above, but numerous possible modifications thereof
should be obvious to a person skilled in the area, without such
person departing from the spirit of the invention as defined by the

appended claims.
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CLAIMS

1. Method to monitor and store information about an operating

characteristic in a combustion engine, characterised in _that

it comprises the steps:

a)creation of a monitoring matrix divided into several sections
for storage of information on a data storage medium,
wherein each section is associated with specific intervals of
values for the reference engine characteristics of the
combustion engine, which reference engine characteristics
comprise engine speed w and torque requested from the
engine Ty,

b)where the engine is used during an operational time window
with a predetermined duration, detection of said reference
engine characteristics, and estimation or measurement of
an operating characteristic on several occasions, wherein
each estimated or measured value for said operating
characteristic is associated with the monitoring matrix's
respective said section, associated with the values of said
reference engine characteristics at the respective said
occasions,

c)for each section in the monitoring matrix, calculation of at
least one statistical parameter describing said estimated or
measured values of said operating characteristic,
associated with this section during the current operational
time window, and storage of the at least one calculated
statistical parameter in the respective section,

d) at the end of the operational time window, storage of
information stored in the monitoring matrix in an individual

storage matrix associated with said operational time
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window, wherein the monitoring matrix is emptied of

information.

2. Method according to claim 1, characterised in_that the

estimated or measured operating characteristic is selected
from among the combustion engine's charge pressure,
exhaust back pressure, air mass flow, fuel pressure, fuel
consumption, engine temperature, catalyst temperature,
auxiliaries connection degree, turbine speed, throttle position,

or by the torque generated by the combustion engine.

Method according to claim 1 or 2, characterised in that step

b is carried out through estimation or measurement of a first
operating characteristic, wherein the first operating
characteristic is selected so that a relevant second operating
characteristic for the respective section may be described as
a function of said estimated or measured first operating
characteristic and one of the section's reference engine

characteristics, preferably the engine's engine speed w.

Method according to claim 3, characterised in _that the first

operating characteristic is selected so that the torque T,
generated by the combustion engine may be described for the
respective section as a function of said estimated or
measured first operating characteristic and the engine's

engine speed w.

Method according to any one of claims 1 to 4, characterised

in_that steps b-d are repeated for at least one operational
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time window following after the relevant operational time

window.

Method according to claim 5, characterised in that it

comprises the following steps:

e)by way of comparison of information stored in a first
comparison matrix, consisting of one of said storage
matrices or the monitoring matrix, with information stored in
a first reference matrix with a corresponding division into
sections, formation of a first test variable t1 for the
respective pairs of sections, ,

f) for the respective pairs of sections, testing of the first test
variable t1 against a storage criterion,

wherein the information stored in the first comparison matrix

is saved only if the storage criterion is met.

Method according to claim 6, characterised in that the first

test variable t1 for the respective pairs of sections is formed
by calculating the difference between a statistical parameter
stored in the first comparison matrix, and a value stored in the

first reference matrix.

Method according to any one of claims 6 to 7, characterised

in_that it comprises the steps:

g)by comparing information stored in a second comparison
matrix, consisting of one of said storage matrices or the
monitoring matrix, with information stored in a second
reference matrix with a corresponding division into sections,
formation of a second test variable t2 for the respective

pairs of sections,
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h) for the respective pairs of sections, testing of the second
test variable t2 against an alarm criterion and, given that
the alarm criterion is met,

i) generation of an error code.

Method according to claim 8, characterised in_that for the

respective pairs of sections, the second test variable t2 is
formed by calculating the difference between a statistical
parameter stored in the second comparison matrix and a

value stored in the second reference matrix.

Method according to any one of claims 6 to 9, characterised

in_that the storage criterion and/or the alarm criterion is met if
the first test variable t1 and the second test variable t2,
respectively, for at least one of the pairs of sections, exceeds

a predetermined threshold value for the respective pair.

Method according to any one of claims 6 to 10, characterised

in_that one of said storage matrices associated with a
previous operational time window is used as at least one said

reference matrix.

Method according to claim 11, characterised in_that the

storage matrix, in which data from an operational time window
has been stored the longest, is used as at least one said

reference matrix.

Method according to any one of claims 6 to 12, characterised

in_that the storage matrix associated with the most recent
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operational time window is used as at least one said

comparison matrix.

Method according to any one of the previous claims,
characterised in_that in step d, information about the

operational time window during which the at least one
statistical parameter has been calculated is stored together

with the information from the monitoring matrix.

Method according to any one of the previous claims,

characterised in that at least two statistical parameters are

calculated for each section.

Method according to claim 13, characterised in_that the

statistical parameters comprise mean and/or median and/or

variance and/or standard deviation.

Method according to any one of the previous claims,

characterised in that the calculation of at least one

statistical parameter is carried out recursively during the

operational time window.

Computer program comprising computer program code to
bring a computer to implement a method according to any one
of claims 1-17 when the computer program code is executed

in the computer.

A computer program product comprising a data storage

medium which is readable by a computer, wherein the
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computer program code of a computer program according to

claim 18 is stored on the data storage medium.

20.Electronic control device (40) comprising an execution means

5 (41), a memory (42) connected to the execution means and a
data storage medium (44) connected to the execution means,

the computer program code in a computer program according

to claim 18 being stored on said data storage medium (44).

10 21.Motor vehicle comprising an electronic control device (40)

according to claim 20.
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