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Adaptive Pressure Thresholds in a Tyre Pressure Monitoring System

Field of the Invention

The present invention relates to tyre pressure monitoring systems and in particular

to adaptive pressure thresholds in tyre pressure monitoring systems. .

Background to the Invention

Tyre pressure monitoring systems (TPMS) are well known. A simple method for
monitoring tyre pressure is to monitor the absolute pressure within a tyre and, if it
falls below a pressure threshold, to issue a warning. Typically, the pressure
threshold is set relative to a nominal, or placard, tyre pressure. For example, it
may be desired to issue a warning when tyre pressure drops by, say, 0.3 Bar from

the nominal tyre pressure.

A perceived problem with this technique is that it does not accommodate
situations where it is desired to increase tyre pressure to cope with heavy loads or
high speed driving. It such situations, it may be desired to issue a warning when
tyre pressure drops by a predetermined amount, say 0.3 Bar, from the increased
tyre pressure. However, this does not happen because the pressure threshold is set
relative to the nominal tyre pressure. It would be desirable, therefore, to provide a
tyre pressure monitoring system which can accommodate deliberate changes in

tyre pressure to cope with varying loads.

Summary of the Invention

A first aspect of the invention provides an system for monitoring the pressure of at
least one tyre of a wheeled vehicle, the system comprising a pressure sensor for

measuring the tyre pressure, and being arranged to determine if a current

measured tyre pressure exceeds a nominal threshold value, and to measure

CONFIRMATION COPY
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changes in said current measured tyre pressure, the system being further arranged
to maintain at least one pressure threshold value and to selectively adjust said at
least one pressure threshold value relative to said current measured tyre pressure
value when the system determines that said current measured tyre pressure value
exceeds said nominal value, wherein the system is arranged to decrease said at
least one pressure threshold value in response to determining that said current
measured tyre pressure has decreased by more than a predetermined amount

within an evaluation period .

Advantageously, said predetermined amount is commensurate with a deliberate
deflation of a tyre by a user. For example, the predetermined amount may take a

value between approximately 0.1 and 0.3 bar, preferably approximately 0.2 bar.

Said evaluation period is advantageously commensurate with, or associated with,
a deliberate deflation of a tyre by a user. For example, the evaluation period may
comprise a time interval between, for example, approximately 1 and 30 seconds.
Conveniently, the evaluation period may be determined by one or more sampling
periods of the pressure sensor. For example, the time interval may be determined
by one sampling period of the pressure sensor. Hence, the system may be
arranged to decrease said at least one pressure threshold value in response to
determining that said current measured tyre pressure has decreased by more than
said predetermined amount between two, preferably successive, pressure

measurements taken by the pressure sensor.

In preferred embodiments, said evaluation period comprises a period in respect of
which the system determines that the vehicle is stationary. For example, the
system may be arranged to decrease said at least one pressure threshold value in
response to determining that said current measured tyre pressure has decreased by
more than said predetermined amount between a first pressure measurement taken
before or during a period in respect of which the system determines that the

vehicle is stationary, and a second pressure measurement taken during or after
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said period in respect of which the system determines that the vehicle is

stationary.

In use, when the current tyre pressure falls below said at least one pressure
threshold value, one or more respective alarms or other signals or indicators may
be activated. Preferred embodiments allow pressure thresholds to be adapted in
response to deliberate changes in tyre pressure and so to maintain a desired
sensitivity. In particular, the preferred methods and apparatus enable
differentiation between a deliberate deflation and a natural leakage and cause

thresholds to be adapted in response to the former and not the latter.

Preferably, the apparatus is arranged to increase said at least one pressure
threshold value in response to an increase in said current measured tyre pressure
value. In preferred embodiments, the system is arranged to increase or decrease,
as appropriate, said at least one pressure threshold value in order to maintain a
substantially constant differential level between said at least one pressure
threshold value and said current measured tyre pressure value. In cases where
more than one pressure threshold value is maintained, a respective substantially

constant differential level may be provided for each pressure threshold value.

The system may perform adaptation of said at least one pressure threshold value
while the vehicle is driving and/or while the ignition is on. It is preferred
however, that adaptation is only performed when the vehicle is stationary, or is
deemed to have been stationary for a predetermined period of time, and/or in
respect of periods when the vehicle is stationary, or is deemed to have been
stationary for a predetermined period of time. This allows adaptation to be based
on pressure changes that take place over the whole duration of a driving period,
the pressure threshold(s) remaining fixed for the duration of each driving period.
To this end, the system may include, or be associated with, means for determining

whether or not the vehicle is in motion, e.g. the state of the ignition, a roll switch,
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a vibration sensor, and/or by detecting signal components in the pressure signal

that are indicative of a rolling tyre and/or any other conventional means.

Advantageously, the system is arranged to perform temperature compensation of
tyre pressure measurements with respect to a reference temperature and based on
Boyle’s law. The at least one pressure threshold value advantageously varies
with the temperature of the fluid within the tyre, conveniently based on Boyle’s

law.

A second aspect of the invention provides a method of monitoring the pressure of
at least one tyre of a wheeled vehicle, the method comprising maintaining at least
one tyre pressure threshold value; adapting said at least one pressure threshold
value relative to a current measured tyre pressure value when said current
measured tyre pressure value exceeds a nominal value; and decreasing said at
least one pressure threshold value in response to a decrease in said current
measured tyre pressure value which exceeds a predetermined amount within an

evaluation period.

A third aspect of the invention provides a computer program product comprising
computer program code for causing a computer to perform the method of the

second aspect of the invention.

Further advantageous aspects of the invention will become apparent to those
ordinarily skilled in the art upon review of the following description of a preferred
embodiment and with reference to the accompanying drawings.

Brief Description of the Drawings

An embodiment of the invention is now described by way of example and with

reference to the accompanying drawings in which:
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Figure 1 is a schematic block diagram of a typical tyre pressure monitoring

system;

Figure 2 is a graph plotting tyre pressure against tyre temperature and illustrating

how pressure thresholds may be adapted to accommodate varying loads;

Figure 3 is a graphical illustration of how pressure thresholds may be maintained

or adjusted in response to a decrease and a deliberate increase in tyre pressure;

Figure 4 is a graphical illustration of how pressure thresholds may be maintained
or adjusted in response to a natural decrease or a deliberate decrease in tyre

pressure; and

Figure 5 is a flow chart illustrating a preferred method of determining when to

adjust tyre pressure thresholds.

Detailed Description of the Drawings

Referring now to Figure 1 of the drawings, there is shown, generally indicated as
10, a typical tyre pressure monitoring system (TPMS) for monitoring the pressure
of the fluid, typically air, in a fluid-filled tyre. The TPMS 10 usually comprises a
respective sensor unit 12 for each tyre bearing wheel (not shown) of a vehicle (not
shown) in which it is installed. In the example of Figure 1, the vehicle is assumed
to have four wheels and the sensor units are designated as Left Front (LF), Right
Front (RF), Right Rear (RR) and Left Rear (LR) corresponding to the position of
the wheel on which they are mounted. Each sensor unit 12 includes an
appropriate sensor device (e.g. a piezo-electric pressure sensor (not shown)) for

measuring fluid pressure within the respective tyre.

The TPMS 10 includes a receiver unit 14 arranged to receive signals 16 from the

sensor units 12 indicating the measured tyre pressure. The sensor units 12 are
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wheel mounted, while the receiver unit 14 is usually located remotely from the
sensors 12 on some other part of the vehicle. Typically, the senor units 12 and
receiver 14 communicate wirelessly using for example an RF (radio frequency)
link. To this end, in Figure 1 the receiver 14 and each sensor unit 12 has a

respective RF transmitter and/or receiver as required.

The receiver 14 includes a control unit 18 comprising a programmable processing
device, usually a microprocessor or microcontroller. The control unit 18 analyses
the information received from the sensor units 12 and transmits corresponding
information to a display unit 20 which is usually provided on the vehicle’s
instrument panel (not shown). In particular, the control unit 18 may send a
respective pressure value signal 22 and, if warranted, a respective pressure
warning signal 24 to the display unit 20 for each wheel. The control unit 18
typically performs temperature compensation during its analysis to compensate
for the effects of varying temperature of the fluid in the tyre, but this is not

described herein for reasons of clarity.

The control unit 18 maintains at least one tyre pressure threshold, which is
typically set by a vehicle manufacturer or other user, against which measured, or
actual, tyre pressure is assessed. With reference to Figure 2, the TPMS 10
supports two pressure thresholds, namely a warning threshold 30 and an alarm
threshold 32. Each pressure threshold 30, 32 advantageously varies with
temperature within at least part of the normal temperature operating range of the
tyres (i.e. the temperature of the fluid within the tyres). For example, as can be
seen from Figure 2, the thresholds 30, 32 vary substantially linearly with

temperature around the reference operating temperature Tger Of the tyres.

The thresholds 30, 32 are normally defined relative to a nominal, or placard,
pressure Ppiacarg Which itself varies with tyre fluid temperature as may be seen
from the Ppiacarg isochore shown in Figure 2. Ppiacarg s usually defined with

respect to a normal vehicle load. For example, the warning threshold 30 may be
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set at a first fixed amount Dwam, €.g. 0.3 Bar, below Ppjacarg at any given
temperature, while the alarm threshold 32 may be set at a second fixed amount

Dajarm, €.g. 0.4 or 0.5 Bar, below Ppiycarg at any given temperature.

By way of example, at the nominal, or placard, tyre pressure Ppiacarg at the
reference temperature Tref, a pressure drop of Dwam or Dajam may occur before
the warning alarm thresholds 30, 32 are met respectively. When one or other of
pressure thresholds 30, 32 are met, the control unit 18 sends a warning or alarm
signal, as appropriate, to the display unit 20. In this connection, Figure 2 also
shows the actual pressure levels Low_TC_Warn and Low_TC_Alarm which

represent the thresholds 30, 32 respectively at the reference temperature Tgef.

If the vehicle is required to carry or tow a relatively heavy load, it is usually
recommended to increase the tyre pressure of at least some of the wheels above
the nominal level Ppiacara.  In Figure 2, the increased tyre pressure is indicated as
Prii. Prin varies with temperature as shown by the Prjy isochore. It would
normally be desired to issue a warning signal or alarm signal when the actual, or
measured, tyre pressure drops below the increased fill pressure P by an amount
Dwam or Dajam respectively. However, because the thresholds 30, 32 are normally
set with respect to Ppacard, the measured tyre pressure has to fall by an amount

greater than Dwam or Dajam before the respective alarms are generated.

It is therefore proposed to adjust the, or each, pressure threshold in response to
deliberate adjustments of tyre pressure. In so doing, it is considered to be
important to differentiate between deliberate tyre pressure adjustments and

changes in tyre pressure which occur naturally, e.g. by means of a leak.

In one embodiment, the or each pressure threshold is adjusted according to the

following rules:
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Rule 1: [F
Current P > PPlacard AND Last Measured Py,
THEN

Pressure Threshold = Current P, — Max Allowed Leakage

Rule 2: IF
PPlacard < Current Pr; AND < Last Measured Py,
AND IF
P has changed by an amount DDeflation
THEN
Pressure Threshold = Current Pr,, — Max Allowed Leakage

Rule 3: IF
Current Pry; < PPlacard
THEN
Pressure Threshold = PPlacard — Max Allowed Leakage

Where Current Pry; is the current actual, or measured, pressure of a given tyre;
Last Measured Pry is the previous measured pressure of said tyre; Pressure
Threshold may be any applicable pressure threshold, e.g. the warning threshold 30
or alarm threshold 32; Ppiacarg is the nominal, or placard, pressure for normal loads
at the relevant tyre temperature; Max Allowed Leakage is the drop in tyre pressure
relative to Ppiacarq (Or other nominal pressure) that is desired to cause a
warning/alarm signal to be generated (€.g. Dwam 0r Dalarm); and Dpeftarion 1S @
pressure difference or drop that is deemed to constitute a deliberate deflation of a

tyre rather than a natural leakage.

Under Rule 1, a pressure threshold, e.g. the threshold 30 or 32, is set to the current
measured tyre pressure less an amount, €.g. Dwam 0or Dajam, corresponding to the

pressure drop that is allowed before a warning/alarm signal is generated, provided
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that the current measured tyre pressure exceeds the placard tyre pressure Ppiacard
for normal loads, and that the current measured tyre pressure also exceeds the

previous measured tyre pressure, i.e. the measured tyre pressure has increased.

Under Rule 2, the pressure threshold, e.g. the threshold 30 or 32, is set to the
current measured tyre pressure less an amount, €.g. Dwam 0Or Dajarm, corresponding
to the pressure drop that is allowed before a warning/alarm signal is generated,
provided that the current measured tyre pressure exceeds the placard tyre pressure
Ppiacard for normal loads, and that the current measured tyre pressure is less than
the previous measured tyre pressure, i.e. the measured tyre pressure has decreased,
and that the amount of the decrease in tyre pressure is at least equal to the amount
Dpefiaiion- This ensures that the pressure threshold is not decreased, while still
above the placard pressure, in response to relatively small decreases in tyre
pressure (which may be the result of leaks) but only in response to decreases in
measured tyre pressure that are deemed to be the result of deliberate deflation of
the tyre. The amount of Dpefiaiion may be varied to suit the vehicle and/or its

environmental conditions but may, for example, be approximately 0.2 Bar.

Under Rule 3, when the measured pressure value is less than or equal to the
nominal or placard tyre pressure for a normal load Ppiacara, the pressure threshold,
e.g. the threshold 30 or 32, is set to Ppacard less an amount, e.g. Dwam or D Atarms
corresponding to the pressure drop that is allowed before a warning/alarm signal

is generated.

Since the pressure drop Dpefiation is deemed to be indicative of a deliberate
decrease in tyre pressure, it should occur within an evaluation period that is
commensurate with, or associated with, a deliberate decrease in tyre pressure in
order to constitute a valid deflation event. For example, the evaluation period
may comprise a time interval that may, for example be between approximately 1
and 30 seconds. Conveniently, the evaluation period may be determined as one or

more sampling periods of the pressure sensors 12, i.e. the interval at which the
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sensors 12 take a pressure measurement. Typically, the sampling period is
approximately 10 seconds, although it may be shorter or longer, e.g. between 1
and 30 seconds. Hence, the or each pressure threshold value may be decreased in
response to determining that said current measured tyre pressure has decreased by
more than Dpenaiion between two, successive or otherwise, pressure measurements

taken by one or more of the pressure sensors 12.

In preferred embodiments, the evaluation period comprises a period for which the
system determines that the vehicle is stationary. This is based on an assumption
that the driver can only deliberately deflate a tyre when the vehicle is stationary.
To exclude stationary periods that may occur, say, when stopped at traffic lights,
the system may be arranged to determined that a valid evaluation period occurs if
the vehicle is stopped for more than a predetermined time period, €.g. 5 minutes.
Alternatively, or in addition, the system may be arranged to determined that a
valid evaluation period occurs if the vehicle’s ignition system is determined to be
off. For example, the system may be arranged to decrease said at least one
pressure threshold value in response to determining that said current measured
tyre pressure has decreased by more than said predetermined amount between a
first pressure measurement taken before or during a period in respect of which the
system determines that the vehicle is stationary, and a second pressure
measurement taken during or after said period in respect of which the system
determines that the vehicle is stationary. Typically, the system 10, or at least the
receiver 14, shuts down or transfers to a sleep mode when the vehicle is stationary
in which case said first pressure measurement is typically taken before the vehicle
is determined to be stationary and said second pressure measurement is taken after

the stationary period is over, i.e. when the system/receiver has reactivated.

Referring again to Figure 2, adapted warning and alarm pressure thresholds 30°,
32’ are shown for the increased tyre pressure Pgy and it will be seen that the
difference between the Py isochore and the adapted thresholds 30°, 32” is

maintained at the desired levels Dwam and Dagm respectively. At the reference
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temperature Trer, the pressure levels which represent the thresholds 30°, 32 are

shown as Adapted Low_TC_Warn and Adapted_Low_TC_Alarm respectively.

Figure 3 illustrates three scenarios A, B and C for a given operating temperature.
In scenario A, the current fill pressure Pgjy is equal to the placard pressure Ppiacard
and the pressure threshold levels Low_TC_Warn and Low_TC_Alarm are set to
the respective desired amount Dwam and Dajarm below Ppiacara. In scenario B, the
current fill pressure Pgj is less than the placard pressure Ppiacard and so, in
accordance with Rule 3, the pressure threshold levels Low_TC_Warn and

Low TC_Alarm are unchanged. In scenario C, the current fill pressure Peiy has
increased and is greater than the placard pressure Ppiacarg by an amount Dgjy. In
accordance with Rule 1, the pressure threshold levels Low_TC_Warn and

Low_ TC_Alarm are increased by an amount corresponding to Dy in order to
maintain the respective desired pressure differentials Dwam and Dajarm between the

fill pressure and the warning/alarm thresholds.

Figure 4 illustrates three further scenarios D, E and F for a given operating
temperature. In scenario D, the current fill pressure Py is assumed to be greater
than the placard pressure Ppiacard. A deflation pressure level Ppefated is shown as a
broken line at an amount Dpefiaion lower than Pgy. The pressure threshold levels
Low TC_Warn and Low_TC_Alarm are maintained at a respective amount Dwam
and D ajarm below Priyy. In transition from scenario D to scenario E, it is assumed
that there is a drop in current fill pressure by an amount less than Dpefiation. In
accordance with Rule 2, the pressure threshold levels Low_TC_Warn and
Low_TC_Alarm are not adapted with respect to scenario D (i.e. it is assumed that
the decrease in pressure is not the result of a deliberate deflation). In transition
from scenario E to scenario F, it is assumed that there is a drop in current fill
pressure by an amount greater than Dpeaiion. In accordance with Rule 2, the
pressure threshold levels Low_TC_Wamn and Low_TC_Alarm are adapted
(decreased) with respect to scenario E to maintain the respective differentials

Dwam and Dajarm with the current Pgy (i.e. it is assumed that the decrease in
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pressure is the result of a deliberate deflation). It is noted that through each
scenario A to F, an absolute minimum pressure alarm threshold P_alarm_min is
maintained and is not adapted in response to changes in fill pressure.

Hence, by applying Rules 1 to 3, the TPMS 10, and more particularly the control
unit 18, is able to adapt the pressure thresholds up or down, while differentiating
between pressure changes that result from a deliberate deflation rather than a
natural leak. This allows the TMPS 10 to maintain the desired sensitivity when

issuing warning/alarm signals.

Figure 5 depicts a flowchart illustrating an example of how the control unit 18
may be programmed to implement Rules 1 to 3. Starting with a system reset, at
module 501 a variable Pg;;(last), which represents the previous measured pressure
level, is set equal to Ppiacara. At module 503, the pressure thresholds

Low TC_Warn and Low_TC_Alarm are initialised to the value of Pgjy(last) less
the respective differentials Dwam and Dajarm. At module 505, the current tyre
pressure level Py is obtained. Then, the difference between Py and Prin(last) is
compared against Dpefation (module 507). If this comparison indicates that Priy is
less than Priy(last) by an amount greater than (or alternatively greater than or
equal t0) Dpefiation, then a variable Priy(new) is set equal to Pgy (module 509),
otherwise Pri(new) is set equal to Pgiy(last) (module 511). At module 513, the
pressure thresholds Low_TC_Warn and Low_TC_Alarm are set to the value of
Prin(new) less the respective differentials Dwam and Dajarm, and Prin(last) is set to
the value of Pgi(new). Although not illustrated in Figure 5, control may flow
from module 513 to module 505 so that the thresholds can be further adapted, if

appropriate, without having to reset the system.

As may be seen from the input condition associated with module 505 of Figure 5,
the times at which the adaptation process is performed may vary from
embodiment to embodiment. For example, in one embodiment, the adaptation
process may be performed as long as the vehicle’s ignition is on and/or as long as

the vehicle is moving. Alternatively, or in addition, the adaptation process is
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performed only when the vehicle is deemed to be stationary, or to have been
stationary for a period (e.g. 5 minutes) long enough to have enabled the driver to
inflate or deflate a tyre. Determining whether or not the vehicle is stationary can
be performed in any convenient manner, e.g. by the state of the ignition and/or the
state of a roll switch or other motion or vibration detector and/or by detecting
signal components in the pressure signal that are indicative of a rolling tyre,
and/or speed information from the vehicle’s systems. To this end, the system 10
may include (typically as part of the wheel mounted unit) or be cooperable with

any suitable means for determining whether or not the vehicle is stationary.

By adjusting the pressure thresholds only when the vehicle is stationary, the
thresholds remain fixed while the vehicle is being driven ensuring that leaks in the
tyre(s) do not cause an undesired drop in the thresholds for the duration of the
drive. Alternatively, or in addition, the adaptation process is performed when a
significant pressure change (for example over approximately 100 mBar, or over
approximately 200 mBar) is detected since the last pressure sensor measurement.
By way of example, this enables the system to identify a tyre inflation event
caused by the driver. In Figure 5, this occurrence is represented by the acronym
DP and is preferably used as a trigger event for the adaptation process whenever

the vehicle is also stationary.

In preferred embodiments, the methods described herein are based on temperature
compensated pressure values, e.g. Priy and Ppiacarg, and temperature compensated
pressure thresholds, e.g. warning and alarm thresholds 30, 30°, 32, 32°. This can,
for example, be seen from Figure 2 in which the aforesaid values vary with tyre
temperature. It will be understood, however, that the invention may alternatively,

or additionally, be applied to uncompensated, or raw, pressure values and pressure

thresholds.

When performing temperature compensation in tyre pressure monitoring, the

control unit 18 adjusts the measured, or raw, pressure value received from each
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sensor unit 12 depending on a reference temperature and on the respective tyre
temperature value received from the respective sensor unit 12. Equation I, which
is based on Boyle’s law, gives a suitable algorithm for performing temperature

compensation:

(T

meas

+273.15) 0]

Where Prc is the temperature compensated pressure value, Preas is the measured
tyre pressure value, Treas is the measured tyre temperature value and T,eris the
reference temperature. Pressure thresholds may be temperature compensated in
the same way. By using temperature compensated pressure values, the sensitivity
of the warning/alarm system is maintained at a desired level and is not unduly

influenced by changes in tyre temperature.

The methods described herein may be applied to at least one wheel of a multi-
wheeled vehicle. The pressure threshold(s) determined for the tyre of one wheel
may be used in respect of other wheels. In particular, the pressure threshold(s)
determined for one wheel of an axle may be used in respect of the or each other
wheel of the axle. Should it be determined that the tyre pressure of one wheel on
an axle is higher than the tyre pressure of the other wheel(s), then it is preferred to

calculate pressure threshold(s) from the wheel having the highest tyre pressure.

It will be seen from the foregoing that the methods and apparatus described herein
allow pressure thresholds to be adapted in response to deliberate changes in tyre
pressure and so to maintain a desired sensitivity. In particular, the methods and
apparatus enable differentiation between a deliberate deflation and a natural
leakage and cause thresholds to be adapted in response to the former and not the

latter.

The invention is not limited to the embodiment described herein which may be

modified or varied without departing from the scope of the invention.



WO 2008/119523 PCT/EP2008/002513

10

15

20

25

30

15

CLAIMS:

1. A system for monitoring the pressure of at least one tyre of a wheeled vehicle,
the system comprising a pressure sensor for measuring the tyre pressure, means
for determining if a current measured tyre pressure exceeds a nominal threshold
value, and means for measuring changes in said current measured tyre pressure,
the system being arranged to maintain at least one pressure threshold value and to
selectively adjust said at least one pressure threshold value relative to said current
measured tyre pressure when the system determines that said current measured
tyre pressure exceeds said nominal value, wherein the system is arranged to
decrease said at least one pressure threshold value in response to determining that
said current measured tyre pressure has decreased by more than a predetermined

amount within an evaluation period.

2. A system as claimed in claim 1, wherein said evaluation period comprises a

period in respect of which the system determines that the vehicle is stationary.

3. A system as claimed in claim 1 or 2, wherein the system may be arranged to
decrease said at least one pressure threshold value in response to determining that
said current measured tyre pressure has decreased by more than said
predetermined amount between a first pressure measurement taken before or
during a period in respect of which the system determines that the vehicle is
stationary, and a second pressure measurement taken during or after said period in

respect of which the system determines that the vehicle is stationary.

4. A system as claimed in any preceding claim, wherein the system is arranged to
maintain said at least one pressure threshold value unadjusted in response to
determining that said current measured tyre pressure exceeds said nominal value
and has decreased by less than said predetermined amount within said evaluation

period.
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5. A system as claimed in claim 4, wherein said at least one pressure threshold

value is maintained at a value relative to a previous measured tyre pressure.

6. A system as claimed in any preceding claim, wherein the system is arranged to
increase said at least one pressure threshold value in response to determining that

said current measured tyre pressure value has increased.

7. A system as claimed in any preceding claim, wherein said system is arranged
to set said at least one pressure threshold value relative to said nominal value upon
determining that said current tyre pressure is less than or equal to said nominal

value.

8. A system as claimed in any preceding claim, the system being arranged to
increase or decrease, as appropriate, said at least one pressure threshold value in
order to maintain a substantially constant differential level between said at least

one pressure threshold value and said current measured tyre pressure.

9. A system as claimed in claim 8, wherein the system is arranged to maintain a
plurality of pressure threshold values, and to maintain a respective substantially

constant differential level for each pressure threshold value.

10. A system as claimed in any preceding claim, wherein the system includes
means for determining if said vehicle is stationary, the system being arranged to
adjust said at least one pressure threshold value in response to determining that
said current measured tyre pressure has decreased by more than a predetermined

amount during a period when said vehicle is determined to be stationary.

11. A system as claimed in claim 10, wherein said system is arranged to adjust
said at least one pressure threshold value in response to determining that said

current measured tyre pressure has decreased by more than a predetermined
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amount during a period when said vehicle is determined to have been stationary

for longer than a threshold period.

12. A system as claimed in any preceding claim, wherein said system includes
means for determining the state of said vehicle’s ignition system, the system being
arranged to adjust said at least one pressure threshold value when said vehicle’s

ignition is determined to be on.

13. A system as claimed in any preceding claim, wherein said system includes
means for determining the state of said vehicle’s ignition system, the system being
arranged to adjust said at least one pressure threshold value in response to
determining that said current measured tyre pressure has decreased by more than a

predetermined amount during a period when said vehicle’s ignition is determined

to be off.

14. A system as claimed in any preceding claim, wherein the system is arranged

to perform temperature compensation of tyre pressure measurements.

15. A system as claimed in claim 14, wherein the system is arranged to perform
said temperature compensation with respect to a reference temperature and based

on Boyle’s law.

16. A system as claimed in any preceding claim, wherein said predetermined
amount is between approximately 0.1 and 0.3 bar, preferably approximately 0.2

bar.

17. A system as claimed in any preceding claim, wherein said evaluation period
comprises a time interval, preferably of between approximately 1 and 30 seconds,

more preferably between 1 and 10 seconds.
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18. A system as claimed in any preceding claim, wherein said pressure sensor is
arranged to measure tyre pressure in each of a plurality of successive instances of
a sampling period, said evaluation period being determined by the length of one or

more successive instances of said sampling period.

19. An apparatus for adjusting at least one pressure threshold in a tyre pressure
monitoring system, the apparatus comprising means for determining if a current
measured tyre pressure exceeds a nominal threshold value, and means for
measuring changes in said current measured tyre pressure, the apparatus being
arranged to maintain at least one pressure threshold value and to selectively adjust
said at least one pressure threshold value relative to said current measured tyre
pressure value when the apparatus determines that said current measured tyre
pressure value exceeds said nominal value, wherein the apparatus is arranged to
decrease said at least one pressure threshold value in response to determining that
said current measured tyre pressure has decreased by more than a predetermined

amount within an evaluation period.

20. A method of adjusting at least one pressure threshold in a tyre pressure
monitoring system, the method comprising maintaining at least one tyre pressure
threshold value; selectively adjusting said at least one pressure threshold value
relative to a current measured tyre pressure value when said current measured tyre
pressure value exceeds a nominal value; and decreasing said at least one pressure
threshold value in response to a decrease in said current measured tyre pressure

value which exceeds a predetermined amount within an evaluation period

21. A computer program product comprising computer program code on a
computer usable medium, said computer program code being arranged to, when

running on a computer, cause a computer to perform the method of claim 20.
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