EP 1619 083 A1

Européisches Patentamt
European Patent Office

(19) p)

Office européen des brevets

(11) EP 1619 083 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
25.01.2006 Bulletin 2006/04

(21) Application number: 04460031.0

(22) Date of filing: 19.07.2004

(51) IntCl.:
BG60R 21/01 (2006.01)

(84) Designated Contracting States:
AT BEBG CH CY CZDE DK EE ES FIFR GB GR
HU IE IT LI LU MC NL PL PT RO SE SI SKTR
Designated Extension States:
ALHRLTLV MK

(71) Applicant: Delphi Technologies, Inc.
Troy, MI 48007 (US)

(72) Inventor: Geborek, Mariusz
30-611 Krakow (PL)

(74) Representative: Lukaszyk, Szymon et al
Kancelaria Patentowa Lukaszyk
ul. Glowackiego 8
40-062 Katowice (PL)

Remarks:

Amended claims in accordance with Rule 86 (2) EPC.

(54) A method and system for detecting vehicle rollover events

(57)  The present invention relates to a method and
system for detecting a vehicle rollover or near-rollover
event that may precede a rollover of a vehicle. The sys-
tem comprises controller (5) connected to at least one
right and at least one left vehicle tire pressure sensor (3),
performing the assessment of pressure signals (4) on
the basis of pressure characteristics corresponding to
rollover or near-rollover events, and generating an output
activation signal that determines the vehicle rollover or
near-rollover event if said assessment is positive. The
controller (5) is preferably connected to at least one ad-
ditional sensor and performs the additional assessment
of this sensor signal on the basis of this signal charac-
teristics corresponding torollover or near-rollover events.
The protection devices are activated sequentially, start-
ing with the resetable protection devices, in dependence
of estimated rollover confidence.
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Description

[0001] The present invention relates to a method and
system for detecting a vehicle rollover or near-rollover
event that may precede a rollover of a vehicle.

[0002] Systems of this type are used to deploy occu-
pant protection devices such as seat belts pretensioners,
pop-up rollover bars or air bags, especially air bags pro-
tecting occupants’ heads during a rollover accident.
[0003] The majority of the known approaches for de-
tecting vehicle rollover or near-rollover events employ
various sensors, signals of which are processed by the
rollover algorithm and output activation signal is gener-
ated on the basis of the algorithm assessment. Typically
the algorithm is implemented as software of the micro-
controller, being the part of the same electronic control
unit (ECU), that the sensors are installed. Usually the
sensors of the ECU include at least one accelerometer,
measuring the lateral or vertical acceleration of the ve-
hicle, and angular rate sensor (ARS), measuring the roll
rate of the vehicle around its longitudinal axis. These
types of systems are often called "Standalone Rollover
Detection Modules". Examples of such modules are dis-
closed in U.S. Pat. 6,433,681, U.S. Pat. 6,535,800, U.S.
Appl. No. 10/319,325 or publication WO 03/010034. Oth-
er systems, like these disclosed in international publica-
tion WO 99/47384 or U.S. Pat. 6,292,759 take an advan-
tage of other signals provided by external sensors al-
ready installed in the vehicle, e.g. the vehicle velocity
provided by the speedometer, occupant presence signal
or steering wheel angle. All these disclosures are incor-
porated herein by reference and may be used to clarifi-
cation of certain aspects not described herein in detail.
[0004] The above systems however require atleastan
ARS sensor which influences the cost of overall system.
[0005] The object of the present invention is to provide
an uncomplicated and inexpensive method and system
for detecting vehicle rollover or near-rollover event, which
in particular employ only the signals from existing vehicle
sensors, and which may be easily implemented in exist-
ing vehicle microcontroller or other system.

[0006] Anotherobjectof the presentinvention s to pro-
vide a method and system for detecting a vehicle rollover
or near-rollover event which may be applied as an addi-
tional safing or arming system into existing rollover de-
tection arrangements.

[0007] Yetanother object of the present invention is to
provide a method and system for sequential activation
of different types of protection devices, including reseta-
ble protection devices (like seatbelt pretensioners or roll-
over bars) in dependence of estimated rollover confi-
dence.

[0008] According to the present invention there is pro-
vided a method of detecting a vehicle rollover or near-roll-
over event, comprising the steps of measuring the pres-
sures of at least one right vehicle tire and at least one
left vehicle tire, performing the assessment of said pres-
sures on the basis of pressure characteristics corre-
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sponding to rollover or near-rollover events, and gener-
ating output activation signal that determines the vehicle
rollover or near-rollover event if said assessment is pos-
itive.

[0009] The assessment of said pressures preferably
includes comparing each pressure against the first
threshold and the second threshold that is higher than
the first threshold, and the assessment is positive when
simultaneously at least one left tire pressure is below the
firstthreshold and at least one right tire pressure exceeds
the second threshold; or if simultaneously at least one
right tire pressure is below the first threshold and at least
one left tire pressure exceeds the second threshold. Pref-
erably according to the present invention, the conditions
of said positive assessment should occur in predefined
time window.

[0010] Alternatively the assessment of said pressures
beneficially includes measuring a moving average of a
number of differences between subsequent left and right
tire pressure samples and the assessment is positive
when said average exceeds the predefined threshold.
[0011] The assessment of said pressures may also
preferably include comparing of the measured pressures
characteristics registered in predefined time window
against stored pressure templates representing models
of rollover or near-rollover events and the assessment is
positive if the measured pressures correspond, with pre-
defined precision, to at least one of said templates.
[0012] Stored templates are advantageously obtained
by computer simulations, recorded during real rollover
events and/or forecasted by experts.

[0013] Prior generating output activation signal the
method advantageously comprises the step of perform-
ing the additional assessment of at least one other signal
on the basis of this signal characteristics corresponding
to rollover or near-rollover events.

[0014] Saidothersignals include vehicle accelerations
signals.

[0015] It should be noted that said assessments pa-
rameters i.e. thresholds, precision and/or the length of
the time window, within which the assessments are per-
formed, may be either fixed or dynamically updated dur-
ing operation of the vehicle.

[0016] Dynamical updating is advantageously a func-
tion of nominal pressure of each tire, low pass filtered
pressure of each tire, vehicle velocity, linear acceleration,
technical parameters of the vehicle, shape of the pres-
sure plot in predefined time window and/or weight distri-
bution of the vehicle.

[0017] The pressure signals are preferably preproc-
essed, where preprocessing involves at least low pass
filtering, noise removing and pressure signal drift remov-
al.

[0018] The method of the present invention beneficial-
ly comprises the additional step of activation of at least
one protection device for an occupant of the vehicle,
where the signal activating said protection devices may
be additionally processed e.g. logically ANDed with an-
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other activation signal provided by auxiliary safing algo-
rithm.

[0019] The protection devices may advantageously be
activated sequentially, starting with the resetable protec-
tion devices, in dependence of estimated rollover confi-
dence.

[0020] According to another aspect of the present in-
vention there is provided a system of detecting a vehicle
rollover or near-rollover event, comprising a controller
connected to atleast one right and atleast one left vehicle
tire pressure sensor, performing the assessment of pres-
sure signals on the basis of pressure characteristics cor-
responding to rollover or near-rollover events, and gen-
erating an output activation signal that determines the
vehicle rollover or near-rollover event if said assessment
is positive.

[0021] The controller may be preferably connected to
at least one additional sensor and may perform the ad-
ditional assessment of this sensor signal on the basis of
this signal characteristics corresponding to rollover or
near-rollover events.

[0022] Said additional sensors beneficially include ac-
celerometer and/or speedometer.

[0023] The system is advantageously connected with
atleast one protection device for an occupant of a vehicle
and said output activation signal is a direct signal to ac-
tivate said protection devices or is additionally processed
before activation of said protection devices.

[0024] Said protection devices may of course be acti-
vated sequentially, starting with the resetable protection
devices, in dependence of estimated rollover confidence.
[0025] Theinvention is presented below in details with
reference to exemplary embodiments and drawings on
which:

Fig. 1is a perspective view of a vehicle with the main
components of the system according to the present
invention;

Fig. 2a, 2b and 2c are typical time dependent plots
of tire pressure fluctuations of a vehicle right and left
tires during parking, driving and rollover event re-
spectively;

Fig. 3 is a block and circuit diagram of one embodi-
ment of the present invention;

Fig. 4 is a block and circuit diagram of another em-
bodiment of the present invention;

Fig. 5 is a block and circuit diagram of yet another
embodiment of the present invention.

[0026] The general idea of the rollover detection ap-
proach, according to the present invention, is illustrated
in Fig. 1 which schematically shows a vehicle body 1. As
shown each tire 2 of the vehicle is coupled with tire pres-
sure sensor 3. Signals 4 of sensors 3, corresponding to
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the measured tire 2 pressures are transmitted to micro-
controller 5, where the rollover detection algorithm oper-
ates. The microcontroller processes the signals perform-
ing their assessment on the basis of pressure character-
istics corresponding to rollover or near-rollover events.
[0027] An example of tire pressure sensors 3 are inte-
grated sensors Motorola MPXY8020A, having the dy-
namic response with respect for changes of the pressure
negligible as compared to duration of rollover events;
usually in the range of 300 ms (fast rollover event, e.g.
curb trip) to 1000 ms (slow rollover event, e.g. fall over
into the ditch). The typical range of the tire pressure val-
ues available on communication bus (CAN) in case of a
motor car is 0 - 4.0 bar with resolution of 0.05 bar, which
is even more than sufficient for the purposes of the in-
vention. Itis worth noting that many modern vehicles are
factory equipped with tire pressure sensors used to de-
tect the puncture of the tire and helping driver to maintain
the optimal pressure of tires. Hence it is possible to up-
grade the existing vehicle protection systems, already
connected with tire pressure sensors by rollover detec-
tion approach of the invention, only through the imple-
mentation of the algorithm in existing microcontroller.
[0028] The rollover assessment includes comparing
time-dependent fluctuations of tire pressures with pres-
sure templates stored in library of rollover events, previ-
ously forecasted by experts, recorded during real rollover
events or being a result of computer simulations; com-
paring the measured pressures against individually se-
lected thresholds; performing the moving average anal-
ysis, and/or performing other types of calculations, se-
lected types of which are described in further part of this
document with reference to exemplary embodiments of
the invention. In case the assessment is positive, the
microcontroller 5 generates an output activation signal,
indicating the rollover or near-rollover event, which di-
rectly deploys an appropriate protection device 6 for the
occupant of the vehicle and/or is delivered to other elec-
tronic systems of the vehicle.

[0029] Typical pressure characteristics of vehicle tires,
during parking, driving and rollover event are schemati-
cally shown in Fig. 2.

[0030] As shown in Fig. 2a, when the car is parked,
the pressuresin alltires are close to the nominal pressure
value Py. The pressures in left and right tires may differ
due to the vehicle inclination, inconsistent load of the
vehicle, as well as other factors, yet these differences
are negligible, as compared to the nominal pressure val-
ue Py.

[0031] While the car is driving, the pressure oscillates
around the nominal pressure value Py, what is schemat-
ically presented in Fig 2b. Obviously, because of road
surface, various driver manoeuvres and other dynamical
forces the pressures of left and right tires are subjected
toslightchanges. The pressures vary around the nominal
pressure value Py and usually do not take place in longer
periods of time. In this example, we may observe that
between 0.5 s and 2.0 s the vehicle was driven on bumpy
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road.

[0032] Exemplary fluctuations of tire pressures during
rollover event are presented in Fig. 2c. As shown, the
rollover event is characterised in fact that wheels of the
same side of the car, in this example left side wheels,
are lifted up and consequently the pressure in left tires
quickly drops and in short time stabilizes at constant val-
ue, which is lower than the nominal pressure Py. At the
same time the pressure in remaining right side tires, is
higher than the nominal value, as the whole weight of the
vehicle is directed into this side of the vehicle. The pres-
sure of right, loaded tires oscillates due to the dynamic
nature of the rollover but is larger than the pressure of
left, lifted up tires. Ifincreased pressure and/or high-pres-
sure peaks are detected on one side of the vehicle and
on the other side the pressure significantly drops, the
vehicle is most likely rolling over. This example assumes
that there is no pressure drop due to the tire damage like
nail or screw in the tire. According to the invention de-
tection of scenarios like slow pressure drop is detected
by preprocessing modules. Once unreliable signals are
detected, the rollover detection algorithm can be disabled
to avoid improper operation.

[0033] Fig. 3 shows anexample implementation of roll-
over detection algorithm, according to the present inven-
tion. The input signals 4 are provided by front and rear
tire pressure sensors 3 (cf. Fig.1). As shown on Fig. 3,
the operation of the algorithm is realized in two separated,
parallel paths, corresponding to front and rear wheels 2
(cf.Fig.1) of the vehicle. The algorithm compares all pres-
sure signals 4 with the first threshold 6 (THR_LOW) and
the second threshold 7 (THR_HIGH) that is higher than
the first threshold, in a manner described below.

[0034] In this embodiment the THR_LOW was set to
2.0 bar, THR_HIGH to 2.4 bar and the nominal pressure
Py was 2.2 bar.

[0035] If the left front tire pressure is below the first
threshold 6 and simultaneously the right front tire pres-
sure exceeds the second threshold 7 the comparators 8
and 9 are activated and consequently the AND gate 10
provides an activation signal. If at the same time left rear
tire pressure is below the first threshold 6 and simulta-
neously the right rear tire pressure exceeds the second
threshold 7 the comparators 11 and 12 are activated and
the AND gate 13 provides an activation signal. If both
gates 10 and 13 are active, another AND gate 14 deploy
an activation signal, which is an input of the timer module
15.

[0036] The timer module 15 continuously checks
whether the activation conditions are constantly present
during predefined time window. In this example the timer
module 15 starts operating each time the AND gate 14
changed the state to "active" (binary 1), and checks for
how long the gate remains active. If left wheels are lifted
up and right wheels are loaded for sufficiently long time,
the timer module 15 shall transmit the activation signal
indicating the right rollover of a vehicle. In this embodi-
ment the activation signal varies within the range 0.0 to
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1.0 (0-100 %), corresponding to the rollover confidence,
proportionally to the duration of the activation state of the
gate 14. The zero activation signal of the timer 15 denotes
lack of activation of the gate 14 and the 100 % activation
corresponds to a situation when the gate 14 has been
active for 1000 ms

[0037] Activation signal of the timer 15 is the input of
the rollover discrimination block 24, which in dependence
of the activation signal value deploys an appropriate pro-
tection device, which in case the activation signal is great-
er than 20 % shall be resetable seatbelts, greater than
70% shall be rollover bars and in case the activation sig-
nal is greater than 90% shall be airbags.

[0038] It should be understood that the time window
of the timer module 15 may be fixed e.g. within the range
of about 100 ms to about 1000 ms, in which case only
one activation signal shall be provided, or the length of
the time window may be dynamically updated during the
vehicle operation. Such dynamic adjustment may be
based on the information about the road surface, driving
conditions, averaged value oftire pressures in predefined
time window, etc. The purpose of such adjustments is to
make the algorithm more or less sensitive, depending on
the environment conditions. As a result, better trade off
can be achieved between incorrect rollover discrimina-
tion, that may result in inadvertent protection device de-
ployment, and either delayed or lack of rollover discrim-
ination.

[0039] The schema corresponding to described above
takes place also for left rollover of a vehicle i.e. where
right wheels are lifted up and left wheels are loaded, in
which case the comparators 16 and 17 and the AND gate
18 corresponding to the front wheels and simultaneously
the comparators 19 and 20 and the AND gate 21 become
active, thus activating the AND gate 22, output of which
is an input of the timer module 23. The principle of oper-
ation of the timer module 23 is the same as the timer
module 15.

[0040] The thresholds 6 (THR_LOW) and 7 (THR_
HIGH) may be constant values or may be dynamically
adjusted during operation of the vehicle. Such adjust-
ment allows taking into account the changes of the nom-
inal pressure of each tire, caused e.g. by the temperature
influence, as well as velocity of the vehicle, lateral accel-
eration of the vehicle, weight distribution and other cir-
cumstances taking place during the operation of the ve-
hicle. The thresholds may also be updated on the base
of the tire pressure diagnostic results. Thus, for example,
the fact that the tires are not symmetrically filled with the
air (different pressures in tires during parking) shall not
degrade rollover detection performance.

[0041] Fig. 4 shows another embodiment of a rollover
detection algorithm, according to the present invention.
Similarly as in embodiment of Fig. 3 the input signals 4
of the algorithm are provided by front and rear tire pres-
sure sensors 3 and similarly the algorithm operates in
two separated, parallel paths, corresponding to front and
rear wheels 2 of the vehicle. Here the pressure assess-
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ment is realized in modules 27 and 29 corresponding to
the front and rear wheels 2 of the vehicle. Concurrent
activation of these two modules leads to activation of
AND gate 31, which may deploy an appropriate protec-
tion device for the occupant of the vehicle or provide roll-
over discrimination signal to other car systems.

[0042] The module 27 is comprised of a differential
node 33, to which left p__and right pg, tire pressure signals
are delivered; a block 34 calculating the moving average
value of the absolute pressure differences and a compa-
rator 35.

[0043] The moving average is calculated according to
the formula:

where d; = (p,_ - PR) is the pressure difference, n denotes
the number of subsequent, backward counted, pressure
samples corresponding to the length of the time window
in which the pressure differences are calculated, i = 0 is
an index of the most recent sample (cf. Fig. 2c). The
length of the time window (n) may be individually adjusted
for each application and fixed. Otherwise it may be dy-
namically updated during the operation of the vehicle,
taking into account e.g. the vehicle velocity, the vehicle
linear acceleration and/or other parameters of the vehi-
cle. In this embodiment n = 500 and the sampling rate is
set to 1000Hz. The absolute value of the differences is
provided due to the symmetry of the rollover event. Thus
contrary to the solution shown in Fig. 3 only two rollover
estimation modules are required. If the value d calculated
by the block 34 is greater than the threshold value 30
(AV_THR) the comparator 35 is activated, indicating that
either left or right rollover of the vehicle.

[0044] The principle of operation of the module 29 is
similar to that of module 27.

[0045] It should be appreciated by persons skilled in
the art the above implementations do not require any
numerically complicated calculations, or large amount of
memory and can be easily realised by means of the few
simple logic elements.

[0046] Other implementations of the pressure course
analyser, not described in greater details, may base on
the shape of the pressure course obtained by registering
certain number of consecutive samples forming the time
window. In such unit the analysis of measuring pressure
values may comprise comparing course of registered
pressure changes against many standard templates of
pressure changes courses that characterise many cases
of rollover event and generating an output activation sig-
nal when registered course of pressure changes corre-
sponds, at required precision, with at least one stored
standard course. All the standards of pressure changes
courses may be stored in the non volatile memory (e.g.
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EEPROM) of the microcontroller, where algorithm is im-
plemented. The length of the time window may be fixed
or may be continuously updated by the adaptation algo-
rithm which may take into account many additional con-
ditions, like inequality of weight distribution, tire pressure
drop, etc. The adaptation algorithm may also limit the
number of standards used in the process of comparison
in order to make operation of algorithm faster and more
reliable.

[0047] Fig. 5 depicts a diagram of an exemplary mi-
crocontroller implementation of the invention. In the first
step of algorithm operation the required signals are pre-
processed in blocks 36 and 37 in order to remove the
noise and the pressure signal drift and to perform the low
pass filtering. Block 36 initiates the first processing path,
while the block 37 initiates the second arming path and
provides additional signals to block 39.

[0048] Signals of the first path, after preprocessing,
are delivered to the diagnostic block 38 where they are
analysed with respect to their accesibility and reliability.
If the analysis is negative i.e. one or more signals are out
of predefined range, the block 38 disables potential ac-
tivation of protection devices not transferring the signals
or transferring zero signals values for further processing.
[0049] Ifthe analysis of the block 38 is positive, signals
are delivered to the rollover assessment block 39, which
estimates the rollover confidence as a value within 0 to
100 %. The block 39 may be implemented in manner
similar to these described above, with reference to fig. 3
or fig. 4. In this example the block 39 comprises four
outputs wherein each output corresponds to individual
threshold of the rollover confidence in excess of which it
becomes active. Exemplary value of these thresholds,
depending on the type of protection device, may be 20
% for resetable seatbelts, 70% for rollover bars and 90%
for airbags. As shown the rollover discrimination confi-
dence is also delivered to other vehicle systems.
[0050] Other preprocessed signals, like vehicle speed,
steering angle value and/or linear acceleration values,
are also delivered to the block 39. Owing to this, the value
of rollover confidence may be additionally modified for
more precise determination of driving conditions.
[0051] Itis also advantageous that block 39 may also
detectairborne conditions of the vehicle. As airborne con-
dition (all tires have lost the contact with road surface) is
also present during rollover events, additional signals
should be used to properly discriminate if airborne or roll-
over event is present.

[0052] Block 39 can realize more than one independ-
ent rollover detection processing paths, for example:

- detection of rollover event on the base of the tire
pressure asymmetry, as in case of embodiments
presented in Fig. 3 and Fig. 4,

- detection of rollover event on the base of the high
lateral acceleration value (e.g. greater than 3g), fol-
lowed by airborne condition (sudden pressure drop
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in all tires),

- detection of rollover event on the base of the vertical
and/or lateral low-G accelerometer value changes,
followed by airborne condition (sudden pressure
drop in all tires),

[0053] In general, block 39 can combine tire pressure
characteristics with other signals available in the vehicle
to make the rollover event prediction more accurate.
[0054] To avoid inadvertent, and in some cases dan-
gerous, activations of protection devices, the activation
of each protection device occurs only when, apart from
exceeding of rollover confidence threshold, the rollover
event occurrence is confirmed by an additional arming
logic 40. The arming logic 40 may be implemented in
many ways which are known for skilled in the art (e.g.
disclosed in U.S. Appl. No. 09/769,037). As in almost all
modern cars lateral and longitudinal high-G accelerom-
eter is present (usually as dual axis device) for detection
of side, front and rear impacts to deploy airbags, it is
reasonable to use the lateral acceleration exceeding pre-
defined threshold as a minimum arming signal, what can
be done at no cost. The coincidence of these two condi-
tions is signalled at the outputs of three AND gates 41,
42 and 43 which are connected directly to the particular
protection devices 44, 45 and 46.

[0055] In this example, all required signals (including
tire pressure values) are delivered through the vehicle
communication bus 47.

[0056] The presented rollover detection approach may
be embodiedinall kind of cars, especially in these already
equipped with the pressure sensors. The costs of such
embodiment are relatively low as only an additional mi-
crocontroller need to be installed in the system or even
at no hardware cost at all if the algorithm is to be imple-
mented in existing microcontroller of the vehicle (e.g.
body computer or other ECUs). The arrangement of the
present invention allows detecting a rollover in an early
stage thereof.

[0057] Itis obvious that many parameters and factors
need to be properly chosen in order to implement the
rollover detection system according to the present inven-
tion in a given vehicle. Such factors include but not limit
to the weight, geometry and type of the vehicle, installed
protection devices, centre of gravity and presence of oth-
er rollover detection systems, in which case the system
of the invention may operate merely as auxiliary safing
logic. These and other factors however should not be
considered as limiting the spirit of the invention, the in-
tended scope of protection of which is indicated in ap-
pended claims.

Claims

1. A method of detecting a vehicle rollover or near-roll-
over event, characterised in that it comprises the
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steps of measuring the pressures of at least one right
vehicle tire and at least one left vehicle tire, perform-
ing the assessment of said pressures on the basis
of pressure characteristics corresponding to rollover
or near-rollover events, and generating output acti-
vation signal that determines the vehicle rollover or
near-rollover event if said assessment is positive.

A method as claimed in claim 1, characterised in
that said assessment of said pressures includes
comparing each pressure against the first threshold
and the second threshold that is higher than the first
threshold, and the assessment is positive when si-
multaneously at least one left tire pressure is below
the first threshold and at least one right tire pressure
exceeds the second threshold; or if simultaneously
at least one right tire pressure is below the first
threshold and at least one left tire pressure exceeds
the second threshold.

A method as claimed in claim 2, characterised in
that the conditions of said positive assessment must
be present in predefined time window.

A method as claimed in claim 1, characterised in
that said assessment of said pressures includes
measuring a moving average of a number of differ-
ences between subsequent left and right tire pres-
sure samples and the assessment is positive when
said average exceeds the predefined threshold.

A method as claimed in claim 1, characterised in
that said assessment of said pressures includes
comparing of the measured pressures characteris-
tics registered in predefined time window against
stored pressure templates representing models of
rollover or near-rollover events and the assessment
is positive if the measured pressures characteristic
correspond, with predefined precision, to atleastone
of said templates.

A method as claimed in claim 5, characterised in
that said stored templates are obtained by computer
simulations, recorded during real rollover events
and/or forecasted by experts.

A method as claimed in any of above claims, char-
acterised in that prior generating output activation
it comprises the step of performing the assessment
of at least one additional signal on the basis of this
signal characteristics corresponding to rollover or
near-rollover events.

A method as claimed in claim 7, characterised in
that said additional signals include vehicle acceler-

ations signals and vehicle speed.

A method as claimed in any of above claims, char-
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acterised in that said assessments parameters are
dynamically updated during operation of the vehicle.

A method as claimed in claim 9, characterised in
that dynamical updating is a function of at least one
parameter chosen from nominal pressure of each
tire determined as an average pressure value in pre-
defined time window, vehicle velocity, history of the
tire pressure values, linear acceleration and weight
distribution of the vehicle.

A method as claimed in any of above claims, char-
acterised in that signals are preprocessed.

A method as claimed in claim 11, characterised in
that the preprocessing involves at least low pass
filtering, noise and pressure signal drift removal.

A method as claimed in any of above claims, char-
acterised in that, it further comprises the step of
activation at least one protection device for an occu-
pant of the vehicle.

A method as claimed in claim. 13, characterised in
that, said output activation signal is additionally
processed before activation of said protection devic-
es.

A method as claimed in claim. 13, characterised in
that, protection devices are activated sequentially,
starting with the resetable protection devices, in de-
pendence of estimated rollover confidence.

A system for detecting a vehicle rollover or near-roll-
over event, characterised in that, it comprises con-
troller connected to at least one right and at least
one left vehicle tire pressure sensor, performing the
assessment of pressure signals on the basis of pres-
sure characteristics corresponding to rollover or
near-rollover events, and generating an output acti-
vation signal that determines the vehicle rollover or
near-rollover event if said assessment is positive.

A system as claimed in claim 16, characterised in
that the controller is connected to at least one addi-
tional sensor and performs the assessment of this
sensor signal on the basis of this signal characteris-
tics corresponding torollover or near-rollover events.

A method as claimed in claim 17, characterised in
that said additional sensors include accelerometer
and/or speedometer.

A system as claimed in any of above claims, char-
acterised in that sensor signals are preprocessed.

A system as claimed in claim 19, characterised in
that the preprocessing involves at least low pass
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21.

22,

23.

24,

12
filtering, noise removing and drift removal.

A system as claimed in any of above claims, char-
acterised in that, it is connected with at least one
protection device for an occupant of a vehicle.

A system as claimed in claim. 21, characterised in
that, said output activation signal is additionally
processed before activation of said protection devic-
es.

A system as claimed in claim. 21, characterised in
that, said output activation signal is a signal to acti-
vate said protection devices.

A system as claimed in claim. 21, characterised in
that, protection devices are activated sequentially,
starting with the resetable protection devices, in de-
pendence of estimated rollover confidence.

Amended claims in accordance with Rule 86(2) EPC.

1. A method of detecting a vehicle rollover or
near-rollover event, comprising the steps of meas-
uring the pressures of at least one right vehicle tire
and at least one left vehicle tire, performing the as-
sessment of said pressures and generating output
activation signal that determines the vehicle rollover
or near-rollover event if said assessment is positive,
characterised in that said assessment of said pres-
sures includes comparing of the measured pres-
sures characteristics registered in predefined time
window against stored pressure templates repre-
senting models of rollover or near-rollover events
and the assessment s positive if the measured pres-
sures characteristic correspond, with predefined
precision, to at least one of said pressure templates.

2. A method as claimed in claim 1, characterised
in that said pressure characteristic is a moving av-
erage of a number of differences between subse-
quent left and right tire pressure samples and said
pressure template is a threshold value and the as-
sessment is positive when said average exceeds
said threshold.

3. A method as claimed in claim 1, characterised
in that said pressure templates are obtained by com-
puter simulations, recorded during real rollover
events and/or forecasted by experts.

4. Amethod as claimed in any of above claims, char-
acterised in that prior generating output activation
it comprises the step of performing the assessment
of at least one additional signal on the basis of this
signal characteristics corresponding to rollover or
near-rollover events.
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5. A method as claimed in claim 4, characterised
in that said additional signals include vehicle accel-
erations signals and vehicle speed.

6. Amethod as claimed in any of above claims, char-
acterised in that said assessments parameters are
dynamically updated during operation of the vehicle.

7. A method as claimed in claim 6, characterised
in that dynamical updating is a function of at least
one parameter chosen from nominal pressure of
each tire determined as an average pressure value
in predefined time window, vehicle velocity, history
of the tire pressure values, linear acceleration and
weight distribution of the vehicle.

8. Amethod as claimed in any of above claims, char-
acterised in that, it further comprises the step of
activation at least one protection device for an occu-
pant of the vehicle.

9. A method as claimed in claim 8, characterised
in that, said output activation signal is additionally
processed before activation of said protection devic-
es.

10. A method as claimed in claim 8, characterised
in that, said output activation signal is a signal to
activate said protection devices.

11. A method as claimed in claim 8, characterised
in that, protection devices are activated sequential-
ly, starting with the resetable protection devices, in
dependence of estimated rollover confidence.

12. A system for detecting a vehicle rollover or
near-rollover event, comprising controller (5) con-
nected to at least one right and at least one left ve-
hicle tire pressure sensor (3), performing the assess-
ment of pressure signals and generating an output
activation signal that determines the vehicle rollover
or near-rollover event if said assessment is positive,
characterised in that said assessment of pressure
signals (4) is carried outin comparators (27, 29) com-
paring the measured pressure signals characteris-
tics registered in predefined time window against
stored pressure templates representing models of
rollover or near-rollover events and the assessment
is positive if the measured pressures characteristic
correspond, with predefined precision, to atleastone
of said pressure templates.

13. A system as claimed in claim 11, characterised
in that said pressure characteristic is a moving av-
erage (34) of a number of differences between sub-
sequent left and right tire pressure samples (4) and
said pressure template is a predefined threshold (30)
and the assessment is positive when said moving
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average (34) exceeds said predefined threshold
(30).

14. A system as claimed in claim 11, characterised
in that said pressure templates are obtained by com-
puter simulations, recorded during real rollover
events and/or forecasted by experts.

15. A system as claimed in claim 11, characterised
in that the controller (5) is connected to at least one
additional sensor and performs the assessment of
this sensor signal on the basis of this signal charac-
teristics corresponding to rollover or near-rollover
events.

16. A system as claimed in claim 14, characterised
in that said additional sensors include accelerome-
ter and/or speedometer.

17. A system as claimed in any of above claims,
characterised in that, it is connected with at least
one protection device (44, 45, 46) for an occupant
of a vehicle.

18. A system as claimed in claim 16, characterised
in that, said output activation signal is additionally
processed before activation of said protection devic-
es (44, 45, 46).

19. A system as claimed in claim 16, characterised
in that, said output activation signal is a signal to
activate said protection devices (44, 45, 46).

20. A system as claimed in claim 16, characterised
in that, protection devices are activated sequential-
ly, starting with the resetable protection devices, in
dependence of estimated rollover confidence.
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