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(54) Pedal calibration for motor vehicles

(57) A method for calibrating at least one position of
a pedal in a motor vehicle, comprising the steps of de-
termining whether actual positions of the pedal (2) are
within a first variation range (VR1) for a first calibration
(CT1) time when the vehicle is in a first predefined op-

erating condition, and associating, in case the determi-
nation is positive, a first calibrated value indicating a po-
sition of the pedal (2) within the first variation range
(VR1) with the first predefined operating condition for the
vehicle so as to calibrate the pedal (2) with respect to
the first predefined operating condition.
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Description

Field of the Invention

[0001] The present invention relates to determination of positions of pedals in motor vehicles such as accelerator
pedals, brake pedals and clutch pedals, and, in particular, a calibration of pedal positions.

Background of the Invention

[0002] Positions of a pedal in a motor vehicle, such as an accelerator pedal, a brake pedal or a clutch pedal indicate
desired driving conditions for the motor vehicle given by a driver thereof. A position of an accelerator pedal corresponds
with a desired vehicle speed or a desired vehicle acceleration in case a desired vehicle speed is not reached or ex-
ceeded. For example, if the accelerator pedal of a vehicle equipped with an automatic transmission is actuated for a
driving condition referred to as "kick-down", the automatic transmission is operated such that in dependence from an
initial vehicle speed the maximal vehicle acceleration is obtained. In general, here it is required that the accelerator
pedal is fully depressed.
[0003] This applies correspondingly for brake pedals and clutch pedals. Positions of a brake pedal determine desired
braking procedures. For example, comparable to an actuation of an accelerator pedal for a kick-down operation, a full
actuation of a brake pedal with a rapid pedal displacement by a driver can initiate an emergency braking to obtain a
maximal vehicle deceleration. A further characteristic brake pedal condition is a full driver initiated brake pedal actuation
over a longer period, usually with a rather slow preceding brake pedal displacement. The latter brake pedal condition
can indicate that the vehicle should be maintained in a parked condition, i.e. that the associated brake system should
operate comparable to a parking brake. Characteristic positions of a clutch pedal comprise the position where the
clutch pedal is actuated so far that an associated clutch is released and the position of the clutch pedal where the
clutch connects a vehicle motor with an associated transmission line of a vehicle.
[0004] Wear, temperature changes and other factors which effect pedals of a motor vehicle not only during its oper-
ation but also during a not operated condition affect relations of pedal positions to driving conditions of the vehicle
which can be obtained in response thereto. For example, wear affecting an accelerator pedal can cause that the position
of the accelerator pedal originally necessary for a desired vehicle speed signal is not sufficient any more to obtain this
speed.
[0005] Such variations can be compensated by a driver itself in case of conventional pedals for vehicles that are
mechanically interacting with a vehicle motor, a vehicle brake system and vehicle clutch system, respectively. Here,
the driver varies the actuation of pedals such that positions of the pedals resulting there from lead to desired driving
conditions.
[0006] For vehicles that determine positions of pedals by means of control units and sensors and use thus obtained
pedal positions for control of the operation of the vehicle the above compensation by a driver is not sufficient to ensure
a reliable operation of the vehicle. This applies for vehicles having pedals which interact, beside mechanical arrange-
ments, with control units and sensors in order to, for example, control fuel injection systems, exhaust catalyst systems,
controlled brake support systems, systems for stabilizing and controlling driving conditions and the like in dependence
from measured pedal positions. In this respect, vehicles represent a particular problem wherein at least single pedals
effect driving conditions without utilizing a mechanical interaction but control driving conditions of the vehicle utilizing
electronic control units and sensors to measure pedal positions.
[0007] Actual positions of pedals are measured and desired driving conditions are determined there from. In case a
prior pedal position does not correspond to an actual pedal position for example due to wear or temperature effects
this can result in a situation wherein a previously effectible driving condition can not be obtained anymore.
[0008] To solve these problems it is necessary to calibrate pedal positions in a vehicle such that effects are com-
pensated which influence relations between pedal positions and driving conditions indicated thereby.
[0009] From US 5,445,126 it is known to calibrate an accelerator pedal of a vehicle by measuring the position of the
accelerator pedal in a not actuated condition wherein the vehicle motor should be operated in an idle condition and to
determine the position of the accelerator pedal in a fully activated condition wherein the maximum amount of fuel is to
be supplied to the vehicle motor. By means of a wiper in a potentiometer being mechanically connected to an accelerator
pedal the position of the accelerator pedal is measured. A switch indicates the not actuated condition of the accelerator
pedal and opens the potentiometer circuit. The switch is opened when the accelerator pedal is actuated between
approximately 3% to 10% of its total allowable travel. Then, the potentiometer circuit is closed and positions of the
accelerator pedal can be measured therewith. The other way round, the potentiometer circuit is opened and the switch
is closed if the accelerator pedal is positioned within or below this range.
[0010] At the beginning of a calibration a parameter that indicates the fully actuated position of the accelerator pedal
is set to a value that corresponds approximately between 120% and 150% of a value which indicates a full actuation
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of the accelerator pedal during normal vehicle operation. Thereby it is resulted that, in comparison with a calibrated
operation of the accelerator pedal, larger actuations of the accelerator pedal are required to obtain a desired fuel supply.
As a result, a driver will actually fully depress the accelerator pedal to obtain a maximal fuel supply. In case the accel-
erator pedal is fully actuated, the potentiometer circuit outputs a signal that indicates this position and lies in an upper
calibration range. According to this signal, the parameter that indicates a full actuation of the accelerator pedal is varied.
Thus, this parameter is increased, if for subsequently occurring actuations of the accelerator pedal a measuring signal
is generated, which indicates a larger actuation.
[0011] For a calibration of the not actuated position, a parameter indicating this position is initially set to 0% of the
above value which indicates a full pedal actuation during normal vehicle operation in case the switch is opened and
the potentiometer circuit is interrupted. For a calibration of the parameter indicating the position of the accelerator pedal
for the idle operating condition it is determined when the switch is opened and the potentiometer circuit is closed. Here,
the potentiometer circuit outputs a measuring signal that lies in a low calibration range wherein the parameter indicating
an idle operating condition for the vehicle is adjusted accordingly. This position parameter is decreased if a subsequently
occurring position of the accelerator pedal effects an opening of the switch and a closing of the potentiometer circuit.
[0012] In case positions of the accelerator pedal are measured above the upper calibration range and below the low
calibration range, diagnosis measures are initiated for a smaller range exceeding, while a large range exceeding is
considered as fault. In the latter case, the parameters that indicate a full or not occurring actuation of the accelerator
pedal are set to the above named initial values.
[0013] The approach known from US 5,445,126 has several drawbacks. For example, the calibration is specifically
adapted to be used for an accelerator pedal and not suitable for a calibration of a brake pedal and a clutch pedal.
Further, calibration is performed each time a position of an accelerator pedal is determined exceeding the parameter
for the upper position and falling below the parameter for the low position. This increases the amount of calculations
for a calibration of the accelerator pedal during an operation of the motor vehicle and requires high speed processing
units to perform calibration fast enough for a re-calibration in response to each higher and lower value for the parameters
for the high position and the low position, respectively. Moreover, this re-calibration can often vary the relation of po-
sitions of the accelerator pedal and fuel such that a driver also has often to "re-calibrate" his or her actuation strategy
of the accelerator pedal accordingly during an operation of the motor vehicle. Also, this approach only relies on the
mechanical arrangement of the accelerator pedal and physical pedal positions, but does not consider driving conditions
of a vehicle.

Object of the Invention

[0014] The object of the present invention is to provide a solution that overcomes the above-mentioned problems of
prior art. In particular, the object of the present invention is to provide for an improved and more reliable detection and
calibration of positions of pedals of a motor vehicle not being limited to a particular pedal and enabling pedal calibrations
in view of related driving conditions.

Short Description of the Invention

[0015] The present invention relies on the finding that specific driving conditions controlled by a vehicle pedal are
related to specific positions of the pedal and in particular to (virtually) stable or solid pedal positions.
[0016] For example, in the case of an accelerator pedal such solid pedal positions will be present in the case of an
idle operating condition for the vehicle wherein the accelerator pedal can be considered to be in a released position
and in a full-load operating condition for the vehicle wherein the accelerator pedal is considered to be in a fully activated
or depressed position in order to, for example, initiate a kick-down.
[0017] In a comparable manner, solid pedal positions will be present in the cases of brake and clutch pedals wherein
a released pedal position is associated with a not activated operation of a vehicle braking system or a vehicle clutch
arrangement, respectively. In general, brake and clutch pedals are not considered to exhibit solid positions for a full
activation as in the case of an accelerator pedal. Nevertheless, comparable to a solid accelerator pedal position for a
full-load operating condition, a brake pedal can be maintained in a solid, fully depressed position in order to, for example,
initiate an emergency braking or to provide for brake forces for a parking brake function. In a similar way, a clutch pedal
can be maintained in a solid, fully depressed position to provide for a complete release of a clutch.
[0018] Starting there from, the present invention teaches to determine such a pedal position and to deduce there
from whether a specific operating condition for a motor vehicle is prevailing. If this is the case the detected solid pedal
position is considered as a calibration measure for a calibration of the pedal with respect to this specific vehicle operating
condition. Such a calibration can be performed for any solid pedal position a vehicle pedal is expected to exhibit.
[0019] Vehicle pedals are operated by a driver of the vehicle and, thus, it is not ensured that a vehicle pedal will be
actually positioned in a fixed or stable position to obtain an associated operating condition for the vehicle. Rather, it is
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likely that, even if a vehicle driver intends to maintain a vehicle pedal in solid position, small variations of pedal positions
will occur. This can be taken into account by defining a solid pedal position as a small range of positions which will
virtually effect an associated, desired operating condition for the vehicle, at least in a manner that the vehicle driver
will percept that the desired operating condition is obtained.
[0020] In particular, the present invention provides a method for calibrating at least one position of a pedal in a motor
vehicle wherein actual, physical positions of the pedal are assessed whether they are within a first variation range of
pedal positions for a first calibration time. For such a determination actual pedal positions can be measured or provided
by a respective unit of the vehicle. Further, such a determination can be performed when the vehicle is in a first pre-
defined operating condition or can be used to check whether the vehicle is in the first predefined operating condition.
[0021] In case the determination has shown that the pedal is positioned within the first variation range during the
first calibration time, a first calibrated value is associated with the first predefined operating condition. The first calibrated
value indicates or characterizes a position of the pedal calibrated with respect to the first predefined operating condition
such that in response to a positioning of the pedal in a position corresponding to the first calibrated value the first
predefined operating condition can be effected.
[0022] As a result, the pedal is calibrated with respect to the first predefined operating condition.
[0023] In dependence from the type of operating condition and the type of pedal, it is possible to define a so-called
first calibration hysteresis. The first calibration hysteresis indicates a range of pedal positions wherein the existence
of the first predefined operating condition is assumed. Thus, the vehicle is considered to be in the first predefined
operating condition as long as the pedal is positioned within the first calibration hysteresis wherein it is possible that
variations of pedal positions within the first calibration hysteresis will affect the actually resulting operating condition
for the vehicle. As an alternative or in addition, the first calibration hysteresis can indicate a range of pedal positions
which has to be left before, if desired, a subsequent calibration of the pedal can be performed. In this manner it is
possible to ensure that the pedal will be re-positioned in the solid position for the first predefined operating condition
before a further pedal calibration can be started.
[0024] Further, it is possible to perform the pedal calibration with respect to the first predefined operating condition
several times, at least twice. Preferably, such a multiple calibration of the pedal with respect to the first predefined
operating condition is based on subsequently occurring calibrations as described above. The results of single pedal
calibrations, i.e. calibrations during the first calibration time, are combined to obtain a first combined calibrated value.
The combination can be based on averaging, interpolation and the like. Then, comparable to the above first calibrated
value, the first combined calibrated value is associated with the first predefined operating condition.
[0025] In order to achieve a desired accuracy of pedal calibration, it is contemplated that the first combined calculated
value is only based on such results of single calibrations which fall into a first allowable range for positions of the pedal.
[0026] A pedal calibration can also be performed with respect to further operating conditions for the vehicle. This is
accomplished by carrying out the above described calibration steps with respect to a further predefined operating
condition for the vehicle wherein respective further measures are defined. For example, for a calibration of the pedal
with respect to a second predefined operating condition a second variation range, a second calibration time, a second
calibrated value, a second calibrated hysteresis and a second combined calibrated value will be utilized.
[0027] In the case of a pedal calibration with respect to two predefined operating conditions for the vehicle, the pedal
is calibrated with respect to the predefined operating conditions in dependence from the calibration results carried out
for the different operating conditions. Thus, in the case of a first and a second predefined operating condition for the
vehicle, it is possible to calibrate the pedal in dependence from the first and the second calculated values or in de-
pendence from the second combined calculated values. In case no second predefined operating condition is used or
can be ensured to occur, it is possible to use a suitable nominal or default value instead of the second calculated value
or the second combined calculated value, respectively.
[0028] Preferably such a calibration of the pedal with respect to the first and the second operating condition is carried
out by a linearization of actual, physical positions of the pedal in view of the first (combined) value and the second
(combined) calculated value or a respective nominal or default value. Such a linearization can include measures or
parameters for considering, for example, signal variations occurring in measuring actual positions of the pedal, vehicle
vibrations, the resolution of measurements of actual pedal positions and the sampling rate used for measure actual
pedal positions.
[0029] In case more than two predefined operating conditions associated with stable pedal positions are existing or
can be expected to occur, the above described pedal calibration can be performed with respect to all predefined op-
erating conditions or combinations thereof.
[0030] For calculating a calibrated value resulting from a calibration during a respective calibration time, it is preferred
that at least one of the actual positions of the pedal detected therein is used. By averaging, interpolation and the like
more than one actual position of the pedal can be employed for calculating a respective calibrated value.
[0031] Further, it is preferred that variation ranges and/or calibration times are defined in dependence from the re-
spective predefined operating condition of the vehicle. For example, it might be advantageous to define different var-
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iation ranges and/or calibration times for an idle operating condition and a full-load operating condition in case of an
accelerator pedal.
[0032] Moreover, it is possible to define calibration ranges surrounding respective variation ranges to indicate a range
of pedal positions which has to be entered before a pedal calibration will be initiated.
[0033] In addition to the above described calibration steps, the present invention contemplates an apparatus for
calibrating a pedal in a motor vehicle, the apparatus having single or several units which have been adapted and/or
programmed to perform, at least partially, the steps described above.
[0034] In view of enhanced control units in motor vehicles and particularly computer programmable control units, the
present invention provides a software program product which comprises program code portions for, at least partially,
carrying out the above described calibration.
[0035] Moreover, the present invention provides for a motor vehicle which comprises a pedal wherein at least one
position thereof is calibrated by carrying out a method according to the invention, and/or a pedal wherein at least one
position thereof is calibrated by means of an apparatus according to the invention, and/or a pedal and an apparatus
according the invention, and/or a vehicle electronic control unit and an embodiment of a software program product
according the invention being adapted to be executed by the vehicle electronic control unit.

Short Description of the Figures

[0036] In the following description of preferred embodiments, it is referred to the accompanying drawings wherein:

Fig. 1 shows a schematic illustration of a pedal calibration arrangement according to the present invention,

Fig. 2 shows a schematic illustration of an accelerator pedal calibration according to the present invention for a first
vehicle operating condition,

Fig. 3 shows a schematic illustration of an accelerator pedal calibration according to the present invention for a
second vehicle operating condition,

Fig. 4 shows a schematic illustration of a brake pedal calibration according to the present invention for a third vehicle
operating condition,

Fig. 5 shows a schematic illustration of a brake pedal calibration according to the present invention for a fourth
vehicle operating condition,

Fig. 6 shows a schematic illustration of a clutch pedal calibration according to the present invention for a fifth vehicle
operating condition, and

Fig. 7 shows a schematic illustration of a clutch pedal calibration according to the present invention for a sixth vehicle
operating condition.

Description of preferred Embodiments

Calibration principles

[0037] Calibration of a pedal in a motor vehicle can be performed each time when the vehicle is started, in predefined
intervals during an operation of the vehicle, in predefined intervals during the lifetime of the vehicle or continuously
during an operation of the vehicle. A continuous calibration or calibrations performed in small intervals are particularly
advantageous for vehicles which are continuously operated over long periods such as trucks that has been operated
for weeks without shut-off.
[0038] Further, calibration can be initiated if it is detected that relations of pedal positions to driving conditions are
not as desired or defined, e.g. due to wear, temperature effects affecting the pedals and/or related equipment. Such
a detection can be accomplished by assessing fuel consumption, vehicle speed characteristics (e.g. was the top speed
reached during last vehicle operations), braking characteristics, noise (e.g. generated by the vehicle transmission line
or clutch, by the vehicle motor during idle operation), vehicle vibrations in response to clutch operation, etc.
[0039] If no calibration is to be performed, respective calibrated values for the pedals of the vehicle, which have been
obtained in a previously performed calibration and stored in a memory associated with the pedal operation, are used.
[0040] If a calibration is to be performed, the pedals can initially be operated on the basis of respective calibrated
values which have been obtained in previously performed calibrations and stored in a memory associated with the
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pedal operation. As an alternative, the pedals can initially be operated on the basis of respective default values. In
both cases, the initial values used for the pedals are replaced by respective calibrated pedal position values obtained
by the last calibration. The calibration of pedals will be effective in both directions, i.e. calibrated pedal position values
can be independently adapted to higher and lower values.
[0041] In case a calibration can not be properly performed, e.g. values are obtained which are not plausible, it is
contemplated to use default values or previous calibrations to calibrate pedal position values at least for the pedal the
calibration of which has failed.

Calibration arrangement

[0042] Fig. 1 illustrates a calibration arrangement for performing the above described pedal calibration. For a cali-
bration of a vehicle pedal 2 which can be moved between a released position and fully depressed position, a pedal
position measuring unit 4 is used to detect or measure positions of the pedal 2. The pedal position measuring unit 4
can include suitable sensors such as electrical sensors, electronic sensors, optical sensors, mechanical sensors and
combinations thereof.
[0043] It is contemplated that the pedal position measuring unit 4 comprises a sensor or sensors which output at
least two separate signals indicating positions of the pedal 2. By means of such a redundancy it is possible to check
whether the pedal position measuring unit 4 is properly working for example by comparing two position signals thereof.
As an example, the pedal position measuring unit 4 can output two signals indicating pedal positions wherein a proper
operation of the pedal position measuring unit 4 is indicated when the two signals exhibit a predefined ratio such as
1:2 or a predefined distance. In general, such an embodiment of the pedal position measuring unit 4 is utilized for
accelerator pedals and brake pedals, but is also possible for clutch pedals.
[0044] Further, the pedal position measuring unit 4 can be adapted to output a signal that indicates that the pedal 2
is considered to be released. As a result, positions of the pedal 2 resulting from an actuation below an activation
required to output such a signal are not considered for the actual driving or operating condition. For example, in case
of an accelerator pedal such positions will maintain an idle operating condition and in case of a brake pedal such
positions will not effect a braking. Such an embodiment of the pedal position measuring unit 4 can provide for a hys-
teresis behavior with respect to the released position of the pedal 2.
[0045] A hysteresis behavior of the pedal position measuring unit 4 can be obtained with respect to a fully depressed
position of the pedal 2. With respect to the pedal 2 being an accelerator pedal this can be accomplished by a kick-
down unit which is activated to initiate a kick-down operation in response to positions of the pedal 2 having a predefined
value and/or interacting with a detection unit such as a magnet. Comparable provisions can be provided for the pedal
2 being a brake pedal in order to, for example, initiate an emergency braking in response to a respective brake pedal
actuation by a driver (rapid and full brake pedal actuation) or a braking condition comparable to a parking brake in
response to a respective brake pedal actuation by a driver (full brake pedal actuation over a long period).
[0046] Signals indicative of positions of the pedal 2 are provided by the pedal position measuring unit 4 to a processing
unit 6. On the basis of received signals, the processing unit 6 initiates and executes a calibration of the pedal 2 in line
with the following description and in view of the type of the pedal 2. After completion of a calibration of the pedal 2, the
pedal position measuring unit 4 is accordingly adjusted under control of the processing unit 6. Subsequently measured
signals being indicative of positions of the pedal 2 are transmitted to a vehicle control unit 8. The vehicle control unit
8 employs calibrated positions for the pedal 2 to control the operation of the vehicle in response to activations of the
pedal 2. Although illustrated in Fig. 1 as separate components, the pedal position measuring unit 4 and/or the processing
unit 6 can be integrally formed with the vehicle control unit 8.
[0047] The calibration of the pedal 2 can be supported by information being related to a vehicle component to be
controlled by the pedal 2. As an example, Fig. 1 shows brakes or a brake system 10 and a clutch 12 which are connected
to the processing unit 6 such that information relating to the operation of the brakes 10 and the clutch 12 and being
relevant for a calibration of the pedal 2 can be provided to the processing unit 6.
[0048] For storing calibration results, default values for the pedal 2, software program code (portions) for operating
the processing unit 6 and/or performing a calibration of the pedal 2, algorithms and/or functions for calibrating of po-
sitions on the basis of calibrated values e.g. for the released and fully depressed positions and the like, a memory unit
14 is provided. The memory unit 14 shown in Fig. 1 as a separate component can be embodied as an integral part of
the processing unit 6 or the vehicle control unit 8. Further, the memory unit 14 can be operated with interchangeable
storage devices and/or any other suitable means in order to, for example, provide, modify, download, etc. default
values, software (portions) and the like to adapt and vary the calibration of the pedal 2.

Calibration of an accelerator pedal

[0049] For calibrating an accelerator pedal of a motor vehicle, two operating conditions for the vehicle are defined.
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[0050] The first vehicle operating condition is defined to be an idle operating condition wherein minimal or no power
is to be supplied to a motor of the vehicle. In the case of vehicles utilizing fossil fuel, usually a minimal amount of power
in the form of fuel has to be supplied in order to provide for an operating condition that allows for a vehicle acceleration
by increasing the fuel supply (i.e. minimal power supply to keep the vehicle motor running). In the case of enhanced
motor arrangements for vehicles including motors for fossil fuel with automatic shut-off, electro motors, hybrid motors,
etc., usually the idle/inactive operating condition does not require a power supply in form of fuel, electrical energy or
combinations thereof. Here, vehicle acceleration is accomplished by (re-)starting vehicle motors in response to an
actuation of an accelerator pedal for example by means of a controlled motor ignition and/or operation of an electro-
motor.
[0051] The second vehicle operating condition is defined as a full-load condition wherein a maximal amount of power
is to be supplied by the vehicle motor. In a particular case of a full-load condition, namely a kick-down condition, an
increase of power supply starting from a lower power supply to the maximum power supply occurs at a maximal possible
rate. In a further particular full-load operating condition, namely a long-term full-load condition, maximal power is sup-
plied over a longer period for example while an up-hill drive or driving at top speed.
[0052] These two vehicle operating conditions are used to calibrate an accelerator pedal the position of which is
detected or measured. In order to determine whether positions of the accelerator pedal are suitable for a calibration
with respect to the above vehicle operating conditions, parameters characterizing the different vehicle operating con-
ditions and parameters characterizing respected suitable positions of the accelerator pedal are defined.
[0053] For the accelerator pedal, a range is given wherein the accelerator pedal can be actuated, i.e. moved and
positioned. This range of possible positions of the accelerator pedal ranges from an accelerator pedal position corre-
sponding to a not actuated accelerator pedal (no force being applied to the accelerator pedal by a driver of the vehicle)
and an accelerator pedal position corresponding to a fully activated accelerator pedal (maximal force being supplied
to the accelerator pedal by a driver of the vehicle, the accelerator pedal is mechanically fully depressed). In the following,
these two boundaries for accelerator pedal positions are referred to as a 0% position (no accelerator pedal actuation)
and 100% position (full accelerator pedal actuation).
[0054] As illustrated in Fig. 2, a parameter CH1 is defined for the idle operating condition which indicates an accel-
erator pedal position for which an exceeding (i.e. accelerator pedal positions having higher values, further activation/
depressing of the accelerator pedal) results in an actual vehicle acceleration.
[0055] The threshold CH1 does not necessarily represent a position of the accelerator pedal indicating a boundary
for the idle operating condition. Rather, it is possible that for an accelerator pedal position corresponding to the threshold
CH1 the vehicle is not operated in the idle operating condition but in an operating condition having a higher power
supply compared to the idle operating condition. For example, this is the case in vehicles equipped with motors for
fossil fuel where positions of the accelerator pedal below the threshold CH1 effect an increased fuel supply that is not
sufficient to generate motor forces necessary for a vehicle acceleration. Depending on the type of vehicle and motor,
respectively, it is possible that the threshold CH1 coincides with a position of the accelerator pedal above which position
the idle operating condition is left.
[0056] The threshold CH1 can also correspond to a position of the accelerator pedal for which it is assumed that the
accelerator pedal is released as set for above with respect to Fig. 1. Thus, positions of the accelerator pedal below
the threshold CH1 are considered as released position and the vehicle is operated in the idle operating condition.
[0057] Further referring to Fig. 2, a calibration range CR1 is defined for positions of the accelerator pedal in which a
calibration of the accelerator pedal can be performed. The calibration range CR1 is limited by a lower calibration limit
CL10 and an upper calibration limit CL11 and corresponding accelerator pedal positions, respectively. The lower cali-
bration limit CL10 is selected to correspond with the x-axis (i.e. the physically 0% position of the accelerator pedal)
whereas it is contemplated that the lower calibration limit CL10 can correspond with an accelerator pedal position in
response to a (small) actuation. The accelerator pedal position corresponding to the upper calibration limit CL11 is
selected to have a value smaller than the value of the accelerator pedal position corresponding to the threshold CH1.
This allows, for example, that the threshold CH1 does not necessarily lead to an abandonment of the idle operating
condition. Thus, it is possible that the upper calibration limit CL11 characterizes an accelerator pedal position for which
the idle operating condition is maintained. Nevertheless, it is contemplated that the threshold CH1 and the upper cal-
ibration limit CL11 may correspond and/or that upper calibration limit CL11 may indicate an accelerator pedal position
above which the idle operating condition will be left.
[0058] As shown in Fig. 2, a so-called allowable range AR1 is defined which characterizes a range of calibration
results for different calibrations wherein results of different calibrations, preferably subsequently executed calibrations,
shall fall into as to be considered for a combined calibration on the basis of at least two different calibrations in the
calibration range CR1.
[0059] Referring to the detail illustration in Fig. 2, a so-called variation range VR1 is defined for accelerator pedal
positions. The variation range VR1 characterizes a range of positions of the accelerator pedal in which accelerator
pedal positions shall fall into so as to accelerator pedal positions are to be considered for a calibration of the accelerator
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pedal for the idle operating condition. In other words, positions of the accelerator pedal within the variation range VR1
are used in a calibration for the idle operating condition, while accelerator pedal positions outside the variation range
VR1 are rejected for calibration.
[0060] Moreover, a calibration time CT1 is defined which characterizes a time during which positions of the accelerator
shall fall in the variation range VR1 during calibration of the accelerator pedal for the idle operating condition. In the
case a position of the accelerator pedal not within the variation range VR1 occurs after a start of the calibration within
the calibration time CT1, the calibration is terminated and accelerator pedal positions determined so far in the calibration
are dismissed.
[0061] For a calibration of the accelerator pedal with respect to the idle operating condition, it is determined whether
an actual position of the accelerator pedal is below the upper calibration limit CL11. As explained above, usually the
position of the accelerator pedal is maintained in the substantially same position or in a small range of positions in the
idle operating condition. In order to obtain a precise calibration it is not only determined whether the accelerator pedal
position is within the calibration range CR1, but it is further determined whether positions of the accelerator pedal are
within the variation range VR1 during the calibration time CT1. If this is the case, at least one position of the accelerator
pedal within the variation range VR1 determined during the calibration time CT1 is used for a calibration of the accel-
erator pedal for the idle operating condition. Depending, for example, from the way positions of the accelerator pedal
are determined or measured more than one digitally sampled accelerator pedal position can serve as basis to calculate
an averaged, interpolated, etc. value as position value for the accelerator pedal in calibration thereof with respect to
the idle operating condition. Further, it is contemplated to utilize any method for obtaining a calculated accelerator
pedal position on the basis of at least a single accelerator pedal position obtained during the calibration time CT1 on
the basis of digital and/or analog signals provided by units or means for determining or measuring positions of the
accelerator pedal.
[0062] In order to further increase the accuracy and reliability of calibration, the above described calibration of the
accelerator pedal with respect to the idle operating condition is repeated wherein results of different calibrations are
used for an actual calibration. As illustrated in Fig. 2, a first calibration indicated by reference numeral I1 is performed
as explained above. Then, the accelerator pedal is moved into a position above the threshold CH1 and subsequently
(at least partially) released to have a position within the calibration range CR1. Comparable to the calibration I1, a
calibration indicated by II1 in Fig. 2 is executed. For a calibration indicated by III1, the accelerator pedal is actuated
into a position above the threshold CH1 and (at least) partially released to be positioned within the calibration range
CR1. This procedure is contemplated to be performed for two, three, four and more calibrations that can be required
to occur subsequently or are allowed to occur with intermediate movements of the accelerator pedal deviating from
the movements illustrated in Fig. 2.
[0063] Referring to the calibrations I1, II1 and III1 of Fig. 2, the results of these different calibrations are used to
calculate a combined calibrated value CV1 for the accelerator pedal position with respect to the idle operating condition,
i.e. a position of the accelerator pedal which indicates the 0% position. Such a calculation can be based on averaging,
interpolating and the like of results of the calibrations I1, II1 and III1. In order to obtain a reliable and precise calibration,
the results of the calibrations I1, II1 and III1 are used if they are within the allowable range AR1. Otherwise, at least the
calibration having a result outside the allowable range AR1 is rejected or dismissed and replaced by a new calibration.
It is also possible to reject or dismiss all of the calibrations I1, II1 and III1 and to perform three new calibration procedures
to obtain the combined calibrated value CV1.
[0064] As illustrated in Fig. 3, a parameter CH2 is defined for the full-load operating condition which can indicate an
accelerator pedal position for which a falling below (i.e. accelerator pedal positions of lower values, less activation/
depressing of the accelerator pedal) results in less power output from the vehicle motor. With respect to the full-load
operating condition being a kick-down operating condition the threshold CH2 can characterize a position of the accel-
erator pedal for which and above which the vehicle is operated in kick-down mode. Thus, positions of the accelerator
pedal above the threshold CH2 are considered as fully depressed position and the vehicle is operated in the full-load
operating condition.
[0065] Further referring to Fig. 3, a calibration range CR2 is defined for positions of the accelerator pedal in which a
calibration of the accelerator pedal can be performed. The calibration range CR2 is limited by a low calibration limit
CL20 and an upper calibration limit CL21 and corresponding accelerator pedal positions, respectively. The accelerator
pedal position corresponding to the low calibration limit CL20 is selected to have a value larger than the value of the
accelerator pedal position corresponding to the threshold CH2. Nevertheless, it is contemplated that the threshold CH2
and the upper calibration limit CL11 may correspond and/or that the lower calibration limit CL20 may indicate an accel-
erator pedal position below which the full-load operating condition will be left.
[0066] As shown in Fig. 3, a so-called allowable range AR2 is defined which characterizes a range of calibration
results for different calibrations wherein results of different calibrations, preferably subsequently executed calibrations,
shall fall into as to be considered for a combined calibration on the basis of at least two different calibrations.
[0067] Referring to the detail illustration in Fig. 3, a so-called variation range VR2 is defined for accelerator pedal
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positions. The variation range VR2 characterizes a range of positions of the accelerator pedal in which accelerator
pedal positions shall fall into so as to accelerator pedal positions are to be considered for a calibration of the accelerator
pedal for the full-load operating condition. In other words, positions of the accelerator pedal within the variation range
VR2 are used in a calibration for the full-load operating condition, while accelerator pedal positions outside the variation
range VR2 are rejected for calibrations.
[0068] Moreover, a calibration time CT2 is defined which characterizes a time during which positions of the accelerator
shall fall in the variation range VR2 during calibrating the accelerator pedal for the full-load operating condition. In the
case a position of the accelerator pedal not within the variation range VR2 occurs after a start of the calibration within
the calibration time CT2, the calibration is terminated and accelerator pedal positions determined so far are dismissed.
[0069] For a calibration of the accelerator pedal with respect to the full-load operating condition, it is determined
whether an actual position of the accelerator pedal is above the lower calibration limit CL20 and below the upper cali-
bration limit CL21. As explained above, usually the position of the accelerator pedal is maintained in the substantially
same position or in a small range of positions in the full-load operating condition. In order to obtain a precise acceleration
it is not only determined whether the accelerator pedal position is within the calibration range CR2, it is further deter-
mined whether positions of the accelerator pedal are within the variation range VR2 during the calibration time CT2. If
this is the case, at least one position of the accelerator pedal within the variation range VR2 determined during the
calibration time CT2 is used for a calibration of the accelerator pedal for the full-load operating condition. Depending,
for example, from the way positions of the accelerator pedal are determined or measured more than one digitally
sampled accelerator pedal position can serve as basis to calculate an averaged, interpolated, etc. value as position
value for the accelerator pedal in calibration thereof with respect to the full-load operating condition. Further, it is con-
templated to utilize any method for obtaining a calculated accelerator pedal position on the basis of at least a single
accelerator pedal position obtained during the calibration time CT2 on the basis of digital and/or analog signals provided
by units or means for determining or measuring positions of the accelerator pedal.
[0070] In order to further increase the accuracy and reliability of calibration, the above described calibration of the
accelerator pedal with respect to the full-load operating condition is repeated wherein results of different calibrations
are used for an actual calibration. As illustrated in Fig. 3, a first calibration indicated by reference numeral I2 is performed
as explained above. Then, the accelerator pedal is moved into a position below the threshold CH2 and subsequently
moved to have a position within the calibration range CR2. Comparable to the calibration I2, a calibration indicated by
II2 in Fig. 3 is executed. For a calibration indicated by III2, the accelerator pedal is actuated into a position below the
threshold CH2 and moved to be positioned within the calibration range CR2. This procedure is contemplated to be
performed for two, three, four and more calibrations that can be required to occur subsequently or are allowed to occur
with intermediate movements of the accelerator pedal deviating from the movements illustrated in Fig. 3.
[0071] Referring to the calibrations I2, II2 and III2 of Fig. 3, the results of these different calibrations are used to
calculate a combined calibrated value CV2 for the accelerator pedal with respect to the full-load operating condition,
i.e. a position of the accelerator pedal which indicates the 100% position. Such a calculation can be based on averaging,
interpolating and the like of results of the calibrations I2, II2 and III2. In order to obtain a reliable and precise calibration,
the results of the calibrations I2, II2 and III2 are used if they are within the allowable range AR2. Otherwise, at least the
calibration having a results outside the allowable range AR2 is rejected or dismissed and replaced by a new calibration.
It is also possible to reject or dismiss all of the calibrations I2, II2 and III2 and to perform three new calibration procedures
to obtain the combined calibrated value CV2.
[0072] With respect to both the idle operating condition and the full-load operating condition, it is contemplated to
further consider parameters related to these vehicle operating conditions and, for example, to use them for providing
the thresholds CH1 and CH2.
[0073] For the idle operating condition, it is possible to determine whether the position of e.g. a throttle or a fuel
injector pump associated with the accelerator pedal exceeds a predefined threshold indicating an accelerator pedal
position for operating the vehicle in the idle condition (e.g. a threshold indicating a limit for accelerator pedal positions
below which the accelerator pedal is considered to be in a released position). This provides for information, for example
in form of a signal comparable to information provided by an idle switch associated with the accelerator pedal. Thus,
such an idle switch, which is known in the art, can be avoided. Nevertheless, a combination of using information con-
cerning positions of the throttle or fuel injector pump and information from an idle switch can be used in combination
and/or substitution.
[0074] Before calibrating the accelerator pedal with respect to the idle operating condition, such information can be
used to provide the threshold CH1. For example, the threshold CH1 can be defined to correspond to the accelerator
pedal position for which the throttle exceeds the above named threshold. In this manner, a hysteresis behavior is
obtained leading to a further improvement of accuracy and reliability of a calibration of the accelerator pedal by defining
a larger range of accelerator pedal position being considered as released. Here, it has to be noted that such "released"
positions are not equivalent with the 0% position.
[0075] With respect to the full-load operating condition and, in particular, to a kick-down operating condition, it is
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contemplated to determine forces applied to the accelerator pedal to check whether the accelerator pedal is actually
actuated for a kick-down operation of the vehicle and/or to utilize the above named kick-down unit ( see section "cal-
ibration arrangement"). As an alternative thereto or in combination therewith it is further possible to determine whether
the accelerator pedal is moved in a position exceeding the threshold CH2 and/or the lower calibration limit CL20 with
a predefined speed and/or in a predefined time. Further, the kick-down operating condition can be determined by
analyzing whether the actual vehicle acceleration exceeds a predefined threshold or has reached a maximal value e.
g. by means of an electronic control module of the vehicle. Comparable to the case of a calibration for the idle operating
condition, such information can be used prior and/or subsequently to the respective calibration of accelerator pedal
positions and/or in combination therewith to determine whether the full-load operating condition is actually existing.
For example, it is possible to indicate the existence of a kick-down operating condition if a position of the accelerator
pedal exceeds a first threshold (kick-down threshold) while an vehicle operating condition being no kick-down operating
condition is indicated if a position of the accelerator pedal falls below a second threshold (no kick-down threshold). By
defining the first and second thresholds being different from each other, a hysteresis behavior is obtained leading to a
further improvement of accuracy and reliability of a calibration of the accelerator pedal by defining a larger range of
accelerator pedal positions being considered as fully depressed. Here, it has to noted that such "fully depressed"
positions are not equivalent with the 100% position.
[0076] On the basis of the combined calibrated values CV1 and CV2 or values resulting from single calibrations for
the accelerator pedal positions characterizing the idle and the full-load conditions all accelerator pedal positions there
between are calibrated. This can be accomplished by linearizing between the combined calibrated values CV1 and
CV2. In order to obtain a progressive or degressive accelerator pedal characteristic, any other function can be used
for obtaining calibrated accelerator pedal positions between the combined calibrated values CV1 and CV2.
[0077] As an example, calibrated values for positions of the accelerator pedal can be calculated in dependence from
the combined calibrated values CV1 and CV2 according to the following equation (1):

wherein CPP is a calibrated pedal position, MPP is a measured (physical) pedal position, OS is an optional offset value
and R is a resolution defined for pedal positions.
[0078] An exemplary value for the resolution R with which positions of the accelerator pedal can be measured is
250. Due to different effects it is possible that the calibrated pedal position indicating the 0% position of the accelerator
pedal will not lead a respective low level signal (e.g. zero signal). Such effects include vehicle vibrations (e.g. due to
driving conditions and motor vibrations), small calibration errors, mechanical characteristics of the accelerator pedal
in the released position, signar drifts and the like. In order to compensate such situations, the offset OS can be used
to force the calibrated pedal position indicating the 0% position of the accelerator pedal to a value leading to a desired
respective low level signal. The offset OS can be defined, for example, in dependence of the actual driving situation
such as driving over rough surfaces, driving at high or low speed, stop-and-go conditions, etc.
[0079] If the offset OS will result in one or more values for calibrated pedal positions below an allowable value range
(e.g. values smaller than zero) such values can be set to a minimal allowable value (e.g. zero). In such a case the
offset OS should be adjusted and/or a re-calibration should be performed.

Calibration of a brake pedal

[0080] Usually, for a brake pedal of a motor vehicle only one operating condition can be defined. This operating
condition is the released operating condition of the brake pedal wherein no braking is to be effected for the vehicle. As
illustrated in Fig. 4, the calibration of the brake pedal with respect to the released operating condition is comparable
to the above described calibration of the accelerator pedal with respect to the idle operating condition. Thus, the re-
spective description given for the accelerator pedal calibration accordingly applies for this calibration of the brake pedal,
wherein the letter "B" amended to the reference numerals of Fig. 4 indicate their relation to a brake pedal.
[0081] In general, no defined or "solid" operating condition comparable to the above full-load operating condition can
be characterized for conventional vehicle brake systems. In such situations, a nominal of default value is used for
characterizing a fully activated or depressed position of the brake pedal.
[0082] Enhanced vehicle brake systems can be equipped with sensors detecting that the brake pedal has moved
into an end position, force sensors measuring forces applied to the brake pedal, sensors detecting positions of brake
shoes, units which correlate braking conditions and brake pedal positions (e.g. emergency braking corresponds with
a fully activated brake pedal position), and the like. As result, it is possible to define a full-activation operating condition
for the brake pedal and, thus, to calibrate the brake pedal with respect to this operating condition. This is illustrated in

CPP = (MPP-CV1-OS) * R / (CV2- CV1-OS), (1)
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Fig. 5, wherein the letter "B" of the reference numerals indicates their relation to a brake pedal. The calibration of the
brake pedal with respect to the full-activation operating condition is comparable to the above described calibration of
the accelerator pedal with respect to the full-load operating condition. Thus, the respective description given for the
accelerator pedal calibration accordingly applies for this calibration of the brake pedal.
[0083] On the basis of the combined calibrated value BCV1 (released brake pedal) and the nominal value or the
combined calibrated value BCV2 (fully depressed brake pedal) all brake pedal positions there between are calibrated.
This can be accomplished by linearizing between these values. Again, this can also be performed on the basis of
values obtained from single calibrations. In order to obtain a progressive or degressive brake pedal characteristic, any
other function can be used for obtaining calibrated accelerator pedal positions.
[0084] As an example, calibrated values for positions of the brake pedal can be calculated in dependence from the
combined calibrated values BCV1 and BCV2 according to the following equation (2):

wherein CBPP is a calibrated pedal position, MBPP is a measured (physical) pedal position, BOS is an optional offset
value and BR is a resolution defined for pedal positions.
[0085] In case a nominal value is used instead of the combined calibrated value BCV2, the parameter BCV2 in the
above equation is accordingly replaced.
[0086] An exemplary value for the resolution BR with which positions of the accelerator pedal can be measured is
250. Due to different effects it is possible that the calibrated pedal position indicating the 0% position of the brake pedal
will not lead a respective low level signal (e.g. zero signal). Such effects include vehicle vibrations (e.g. due to driving
conditions and motor vibrations), small calibration errors, mechanical characteristics of the brake pedal in the released
position and the like. In order to compensate such situations, the offset BOS can be used to force the calibrated pedal
position indicating the 100% position of the brake pedal to a value leading to a desired respective low level signal. The
offset BOS can be defined, for example, in dependence of the actual driving situation such as driving over rough
surfaces, driving at high or low speed, stop-and-go conditions, etc.
[0087] If the offset BOS will result in one or more values for calibrated pedal positions below an allowable value
range (e.g. values smaller than zero) such values can be set to a minimal allowable value (e.g. zero). In such a case
the offset BOS should be adjusted and/or a re-calibration should be performed.

Calibration of a clutch pedal

[0088] Usually, for a clutch pedal of a motor vehicle only one operating condition can be defined. This operating
condition is the released operating condition of the clutch pedal wherein an associated clutch is engaged. As illustrated
in Fig. 6, the calibration of the clutch pedal with respect to the released operating condition is comparable to the above
described calibration of the accelerator pedal with respect to the idle operating condition, wherein the letters "Cl" of
the reference numerals indicate their relation to a clutch pedal. Thus, the respective description given for the accelerator
pedal calibration accordingly applies for this calibration of the clutch pedal.
[0089] In general, no defined or "solid" operating condition comparable to the above full-load operating condition can
be characterized for conventional vehicle clutch systems. In such situations, a nominal of default value is used for
characterizing a fully activated of depressed position of the clutch pedal.
[0090] Enhanced vehicle clutch systems can be equipped with sensors detecting that the clutch pedal has moved
into an end position, force sensors measuring forces applied to the clutch pedal, sensors detecting positions of the
clutch itself, units which correlate conditions of the clutch and clutch pedal positions (e.g. a complete release of the
clutch corresponds with a fully activated clutch pedal position), and the like. As result, it is possible to define a full-
activation operating condition for the clutch pedal and, thus, to calibrate the clutch pedal with respect to this operating
condition. This is illustrated in Fig. 7, wherein the letters "Cl" of the reference numerals indicate their relation to a clutch
pedal. The calibration of the clutch pedal with respect to the full-activation operating condition is comparable to the
above described calibration of the accelerator pedal with respect to the full-load operating condition. Thus, the respec-
tive description given for the accelerator pedal calibration accordingly applies for this calibration of the clutch pedal.
[0091] On the basis of the combined calibrated value CICV1 (released clutch pedal) and the nominal value or the
combined calibrated value CICV2 (fully depressed clutch pedal) all clutch pedal positions there between are calibrated.
Again, this can also be performed on the basis of values obtained from single calibrations. This can be accomplished
by linearizing between these values. In order to obtain a progressive or degressive clutch pedal characteristic, any
other function can be used for obtaining calibrated clutch pedal positions.
[0092] As an example, calibrated values for positions of the clutch pedal can be calculated in dependence from the

CBPP = (MBPP-BCV1-BOS) * BR / (BCV2- BCV1-BOS) , (2)
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combined calibrated values BCV1 and BCV2 according to the following equation (3):

wherein CCIPP is a calibrated pedal position, MCIPP is a measured pedal position, CIOS is an optional offset value
and CIR is a resolution defined for pedal positions.
[0093] In case a nominal value is used instead of the combined calibrated value CICV2, the parameter ClCV2 in the
above equation is accordingly replaced.
[0094] An exemplary value for the resolution CIR with which positions of the clutch pedal can be measured is 250.
Due to different effects it is possible that the calibrated pedal position indicating the released position of the clutch
pedal will not lead a respective low level signal (e.g. zero signal). Such effects include vehicle vibrations (e.g. due to
driving conditions and motor vibrations), small calibration errors, mechanical characteristics of the clutch pedal in the
released position and the like. In order to compensate such situations, the offset CIOS can be used to force the cali-
brated pedal position indicating the released position of the clutch pedal to a value leading to a desired respective low
level signal. The offset CIOS can be defined, for example, in dependence of the actual driving situation such driving
over rough surfaces, driving at high or low speed, stop-and-go conditions, etc.
[0095] If the offset CIOS will result in one or more values for calibrated pedal positions below an allowable value
range (e.g. values smaller than zero) such values can be set to a minimal allowable value (e.g. zero). In such a case
the offset CIOS should be adjusted and/or a re-calibration should be performed.

Claims

1. A method for calibrating at least one position of a pedal in a motor vehicle, comprising the steps of:

- Determining whether actual positions of the pedal (2) are within a first variation range (VR1, BVR1, CIVR1)
forafirst calibration time (CT1, BCT1, CICT1) when the vehicle is in a first predefined operating condition, and

- associating, in case the determination is positive, a first calibrated value indicating a position of the pedal (2)
within the first variation range (VR1, BVR1, CIVR1) with the first predefined operating condition for the vehicle
so as to calibrate the pedal (2) with respect to the first predefined operating condition.

2. The method according to claim 1, comprising the step of:

- Defining a first calibration hysteresis (CH1, BCH1, CICH1) indicating a range of pedal positions wherein the
existence of the first predefined operating condition is assumed and/or which has to be left before a subsequent
calibration of the pedal (2) can be performed.

3. The method according to claim 1 or 2, comprising the steps of:

- Repeating the steps according to claim 1 or 2 at least once,
- combining at least two of first calibrated values associated with the first predefined operating condition to

obtain a first combined calibrated value (CV1, BCV1, CICV1), and
- associating the first combined calibrated value (CV1, BCV1, CICV1) indicating position of the pedal (2) to the

first predefined operating condition for the vehicle so as to calibrate the pedal (2) with respect to the first
predefined operating condition.

4. The method according to claim 3, comprising the step of:

- Basing the first combined calculated value (CV1, BCV1, CICV1) only on first calculated values associated with
the first predefined operating condition within a first allowable range (AR1, BAR1, ClAR1).

5. The method according to one of the preceding claims, comprising the steps of:

- Determining whether actual positions of the pedal (2) are within a second variation range (VR2, BVR2, CIVR2)
for a second calibration time (CT2, BCT2, CICT2) when the vehicle is in a second predefined operating con-
dition, and

CCIPP = (MCIPP-CICV1-CLOS) * CIR / (CICV2- CICV1-CIOS), (3)
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- associating, in case the determination is positive, a second calibrated value indicating a position of the pedal
(2) with the second variation range (VR2, BVR2, CIVR2) the second predefined operating condition for the
vehicle so as to calibrate the pedal (2) with respect to the second predefined operating condition.

6. The method according to claim 5, comprising the step of:

Defining a second calibration hysteresis (CH2, BCH2, CICH2) indicating a range of pedal positions wherein
the existence of the second predefined operating condition is assumed and/or which has to be left before a
subsequent calibration of the pedal (2) can be performed.

7. The method according to claim 5 or 6, comprising the steps of:

- Repeating the steps according to claim 5 or 6 at least once,
- combining at least two of second calibrated values (CV2, BCV2, CICV2) associated with the second predefined

operating condition to obtain a second combined calibrated value (CV2, BCV2, CICV2), and
- associating the second combined calibrated (CV2, BCV2, CICV2) value indicating position of the pedal (2) to

the second predefined operating condition for the vehicle so as to calibrate the pedal (2) with respect to the
second predefined operating condition.

8. The method according to claim 7, comprising the step of:

- Basing the second combined calculated value (CV2, BCV2, CICV2) only on second calculated values associ-
ated with the second predefined operating condition within an second allowable range (AR2, BAR2, CIAR2).

9. The method according to one of the preceding claims, comprising the step of :

- Calculating calibrated values for positions of the pedal (2) by calibrating actual positions of the pedal (2) in
dependence from

-- the first calibrated value according to claim 1, or
-- the first calibrated value according to claim 1 and second calibrated value according to claim 5, or
-- the first combined calculated value (CV1, BCV1,CICV1) according to claim 3, or
-- the first combined calculated value (CV1, BCV1, CICV1) according to claim 3

and second combined calculated value (CV2, BCV2, CICV2) according to claim 7.

10. The method according to one of the preceding claims, comprising the steps of:

- Calculating the first calibrated value according to claim 1 on the basis of at least one of the actual positions
of the pedal (2) in the first variation range (VR1, BVR1, CIVR1) during the first calibration time (CT1, BCT1,
CICT1), and/or

- calculating the second calibrated value according to claim 5 on the basis of at least one of the actual positions
of the pedal (2) in the second variation range (VR2, BVR2, CIVR2) during the second calibration time (CT2,
BCT2, CICT2).

11. The method according to one of the preceding claims, comprising the steps of:

- Defining a first calibration range (CR1, BCR1, CICR1) comprising the first variation range (VR1, BVR1, CIVR1)
and starting the determination step if an actual position of the pedal (2) is within the first calibration range
(CR1, BCR1, CICR1), and/or

- defining an second calibration range (CR2, BCR2, CICR2) comprising the second variation range (VR2, BVR2,
CIVR2) and starting the determination step if an actual position of the pedal (2) is within the second calibration
range (CR2, BCR2, CICR2).

12. An apparatus for calibrating a pedal in a motor vehicle, comprising:

- A pedal position measuring unit (4) for measuring positions of a pedal (2), and
- a processing unit (6) being coupled to the pedal position measuring unit (4) and being adapted to perform the
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steps according to one of the claims 1 to 11.

13. A software program product, comprising:

- Program code portions which when executed under control of a computer system causes the computer system
to carry out the steps according one of the claims 1 to 11.

14. The software program product according to claim 13, being

- stored on a computer readable storage medium or in a computer readable storage device.

15. A motor vehicle, comprising:

- A pedal (2), wherein at least one position of the pedal (2) is calibrated by carrying out the steps according to
one of the claims 1 to 11, or

- a pedal (2), wherein at least one position of the pedal (2) is calibrated by means of the apparatus according
to claim 12, or

- a pedal (2) and an apparatus according to claim 12, or
- a vehicle electronic control unit and the software program product according to claim 13 or 14 being adapted

to be executed by the vehicle electronic control unit.
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