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54) PROCEDE POUR IATTRIBUTION DE CARACTERISTIQUES
DANS DES SIGNAUX D’EMETTEURS DANS UN SYSTEME DE
CONTROLE DE PRESSION DES PNEUS, PAR RAPPORT AUX
ROUES SUR LESQUELLES SE TROUVENT LES EMETTEURS

54y METHOD FOR ASSIGNING IDENTIFIERS, PRESENT IN
SIGNALS EMITTED BY TRANSMITTERS IN A TIRE
PRESSURE MONITORING SYSTEM, TO THE WHEELS
WHERE THE TRANSMITTERS ARE LOCATED

(57) L mvention concerne un procede pour 1 attribution
de caractéristiques contenues dans des signaux €mis par
des emetteurs dans un systeme de controle de la pression
des pneus comprenant un détecteur de pression, un
¢metteur et une antenne emettrice a chaque pluralite de
roues d’un vechicule, une ou plusieurs antennes
receptrices sur la carrosserie du vehicule, et une
¢lectronique de reéception et d’évaluation connectee a
cette carrosserie par des cables, par rapport aux positions
des roues sur lesquelles se trouvent les émetteurs,
procede selon lequel les signaux renfermant la
caracteristique sont captes par 1’antenne ou les antennes
receptrices, transmis a 1'¢lectronique de réception et
d’évaluation ou 1ls sont ¢&valués quant a leurs
caracteristiques. L invention est caractérisée en ce qu’on
mesure sur les roues controleées, en plus de la pression
d’air dans les pneus, une accelération obtenue a partir des
conditions de mouvement de chaque roue, un signal qui
en deérive est eémis via chaque €émetteur du circuit de
reception et d’€valuation et €évalue pour une information
contenue dans le signal, relative a la position de chaque
roue a partir de laquelle le signal est €muis.

I*I Industrie Canada  Industry Canada

(57) The invention relates to a method for assigning
1dentifiers, contained 1n signals emitted by transmuitters
1in a tire pressure control system, to the position of the
wheels where the transmitters are located. Said system
COmMprises a pressure sensor, a transmitter and a transmut
antenna on each of a plurality of wheels of a vehicle, one
or more receive antennas on the vehicle body, and
rece1ving and evaluating units connected to this body via
cables. In this method, the signals contamning the
1dentifier are intercepted by the receive antenna(s) and
transmitted to the receiving and evaluating units, where
they are evaluated mm accordance with their identifiers.
The invention 1s characterized 1n that, for the monitored
wheels, not just the air pressure 1n the tires, but also the
acceleration obtained from the movement of the wheel 1s
measured. A signal derived therefrom 1s transmitted via
the relevant transmitter in the receiving or evaluating
circuit, and evaluated for the information contained 1n
the signal regarding the position of the wheel which
emitted the signal.
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ABSTRACT OF THE DISCLOSURE
The invention relates to a method for assigning identifiers,
contained in signals emitted by transmitters in a tire
pressure control system, to the position of thé wheels where
the transmitters are located. Said system comprises a
pressure sensor, a transmitter and a transmit antenna on
each of a plurality of wheels of a vehicle, one or more
receive antennas on the vehicle body, and receiving and
evaluating units connected to this body via cables. In this
method, the signals containing the identifier are
intercepted by the receive antenna(s) and transmitted to the
receiving and evaluating units, where they are evaluated in
accordance with their identifiers. The invention is
characterized in that, for the monitored wheels, not just
the air pressure in the tires, but also the acceleration
obtained from the movement of the wheel is measured. A
signal derived therefrom is transmitted via the relevant
transmitter in the receiving or evaluating circuit, and
evaluated for the information contained in the signal

regarding the position of the wheel which emitted the

signal.
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METHOD FOR ASSIGNING IDENTIFIERS, PRESENT IN SIGHNALS EMITTED
BY TRANSMITTERS IN A TIRE PRESSURE MONITORING SYSTEM, TO THE
WHEELS WHERE THE TRANSMITTERS ARE LOCATED.

Description:

The Invention begins with the method according to the
features given in the preamble of claim 1. Such a method is
known from the German printed patent document DE-196084 78
Al. The known tire pressure monitoring system provides a
pressure sensor at each wheel of a vehicle, an electronic
evaluation circuit connected to the pressure sensor, a
transmitter, a transmitter antenna and a battery wherein the
battery supplies current to an electronic circuit
(designated in the following as wheel electronics) furnished
at the wheel. Receiver antennas are furnished at the body
of the vehicle neighboring to the wheels, wherein the
receiver antennas are connected to a central‘receiver and
evaluation circuit (designated in the following as central

evaluation electronics) through cables.
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The unequivocal coordinagion of the transmitter to the position
of its wheel at the vehicle is a problem posed in connection with
such tire pressure monitoring systems. The transmitters generate
for this purpose a signal subdivided in four sections, comprising
a preamble, an identifier, a measurement signal and a postamble.
The central evaluation electronics can recognize by way of the
identifier (identification signal), where the emitting wheel is
disposed at the vehicle. However it is a precondition for this
that the identification signal and the wheel positions have been
pPreviously unequivocally coordinated and that this coordination
was stored in the central evaluation electronics. The German
printed patent document DE 19608478 Al teaches a possibility, how
this coordination can be automatically determined from the sig-
nals emitted from the wheel electronics after the first time
mounting of wheels at a vehicle or after a wheel change. For
this purpose a statistic evaluation of the signal intensities is
performed: in fact each receiver antenna recelves signals from
all transmitting wheels of the vehicle, however one starts with

the assumption that the signals from the wheel disposed closest
to the respective receiver antenna are received with the larqgest

intensity on a statistical average.

A similar coordination method is known from the German printed
patent document DE 19608479 Al.

disadvantage that they cause substantial costs of the tire pres-~
sure monitoring system, because a separate receiver antenna is
furnished for each wheel, which receiver antenna is to be con-
nected to the central receiving and evaluation circuit in the
vehicle with an antenna cable.

The capturing of the direction of rotation of a wheel by tanien-
tial acceleration and/or radial acceleration determinations 3
already known from the printed patent document EP 0 760 299 Al.
However, the direction of rotation cannot be determined from the
radial acceleration. A conclusion cannot be obtained relative to
the direction of rotation based on the tangential acceleration

(track acceleration). The printed.gatent document EP 0 760 299 Al

dgeslnot allow a reliable distinction between right and left side
wheels.

It 1s an object of the present invention to furnish a pos-

sibility to accomplish the automatic coordination of the identi-
fication signals emitted by the wheel electronics to certain
wheel positions with low expenditures.
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claim 1. Advantageous further embodiments of the invention are
subject matter of the depending claims.

The solution according to the present invention provides to sup-
Plement the wheel electronics present at the respective wheel in
such a way, that the wheel electronics do not only measure the
tire pressure and transmit the tire pressure to the central
receiving and evaluation circuit, but additionally transmit

obtained from the state of motion of the wheel. Useful informa-
tion about the state of motion of the wheel are obtain?d frog.the
accelerations occurring at the wheel according to the invention.
The acceleration signals delivered by an acceleration sensor con-
nected to the wheel electronics are either evaluated in an
evaluation circuit of the wheel electronics and the result of the
evaluation is emitted to the central evaluation electronics. or
the acceleration signals are inserted into the regularly emitted
signal by the wheel electronics, the signal is emitted to the
central evaluation electronics and is evaluated in the central
evaluation electronics. The sign of the track acceleration

however is already determined in the evaluation circuit present
at the wheel.

Miniaturized acceleration sensor based on semiconductors are
available, wherein the acceleration sensors can be integrated
into the wheel electronics required anyway with relatively small
expenditures. The therewith associated additional expenditure in
the wheel electronics is substantially small as compared with the
expenditure, which is avoided based on the elimination of

recelver antennas and their cable connections.

Information relating to the wheel position can be derived from

acceleration signals, which are obtained at the wheel, in the
following ways:

l. A centrifugal acceleration occurs at the wheel by rotating of
the wheel. No centrifugal acceleration occurs only at carrie
spare wheel while the vehicle is rolling. Signals, which are
received while the vehicle is rolling.
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but which signalize a centrifugal acceleration z = 0, are there-
fore associated with a spare wheel carried along.

2. The strength of the centrifugal acceleration occurring at the
wheel depends on the rotation speed of the wheel. If the
strength of the centrifugal acceleration is integrated over a
predetermined period of time in the central receiving and evalua-
tion circuit, then the size of the integral value is a measure -
for the path, which was covered by the wheel in that time period.
Since the steered front wheels cover a larger path during riding
a curve as compared to the non-steered rear wheels of the
vehicle, the integral value for a steered front wheel will be
larger than the integral value for the non-steered rear wheel.
The identifiers, which are contained in the signals, which lead
to the largest integral values, therefore, can be agssociated with
the steered front wheels of the vehicle.

3. In case of a corresgonding,mounting position of the accelera-
tion sensor at the wheel, an acceleration sensor at a wheel on
the right hand side of the vehicle and an acceleration sensor at
a wheel on the left hand side of the vehicle deliver track
acceleration signals with opposite signs in case of an accelera-
tion of the vehicle. The acceleration component occurring in
circumferential direction of the wheel during acceleration (or
breaking) is designated here as track acceleration. The sign of
the track acceleration signal allows a distinction between right
and left wheels, wherein the sign is preferably already
determined in the wheel electronics and transmitted to the cen-
tral receiving and evaluation circuit. The distinction between
right and left wheels is performed in the acceleration phase
after a start of the vehicle.

If the identification signal of the spare wheel has been
determined from the centrifugal acceleration, and after
determination from the track acceleration, which of the wheels
are disposed on the right hand side and which of the wheels are
disposed on the left hand side of the vehicle, then the residual
distinction between the front
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wheels and
the rear wheels can also be determined by a reduced number
of antennaé on the receiver side relative to the state-of-
the-art set of an evaluation of integral values of the
centrifugal acceleration, namely by coordinating to each
axle of the vehicle only one associated receiver antenna.
The distinction between the individual axles can be
performed by a statistical evaluation of the signal
intensities in the same manner as is taught in the German
printed patent documents DE 19608478 Al or in DE 19608479
Al, wherein however not any longer an associated receiver
antenna is required at the vehicle for each wheel, but only

a common receiver antenna for wheels disposed on a common

axle.
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4. In addition, the occurrence of a Coriolis acceleration at the
steered wheel can be observed and evaluated for distingquishing of
steered front wheels and not steered rear wheels of the vehicle
according to a further embodiment of the present Invention. A
Coriolis acceleration does not occur at tﬁe non-steered wheels,
however occurs at the steered wheels when steering motions are
performed. When a wheel signalizes the occurrence of a Coriolis
acceleration then it is obvious, that the wheel is one of the
steered front wheels.

The centrifugal acceleration acts perpendicular to the track
acceleration. The Coriolis acceleration in turn acts per-
pendicular to the centrifugal acceleration and to the track
acceleration.

An acceleration sensor capable of distinquishing between
accelerations in the direction of three different coordinate axes
Or an arrangement of three acceleration sensors, which are sensi-
tive in three different coordinate axes, are suitable and
advantageous for the present invention. The present invention
cannot only be performed with a three axes acceleration sensor,
but as previously illustrated, also with the aid of a two axes
acceleration sensor, however even with an acceleration sensor
sensitive only in a single axis direction,

——
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Patent claims:

1. Method for the coordination of identification signals, which
are contained in signals which are emitted by transmitters in a
tire pressure'monitoring system, wherein the tire pressure
monitoring system compris '

the body of the vehicle and of a receiving and evaluation elec-
tronics connected through cables to the receiver antennas, to the
positions of the wheels, at which wheels of the transmitters are
disposed, by capturing the signals, which contain the identifica-
tion signal, by one or several receiver antennas, transferring
the signals to the receiver and evaluation electronics, and
evaluating the signals relative to the identification signal in
the receiving and evaluation electronics,

wherein an acceleration resulting from the state of motion of the
respective wheel is measured at the monitored wheels in addition

to the air pressure in the tire r @ signal derived therefrom is
signalized by way of the respective transmitter to the receiving
and evaluation circuit,

and an information contained in the track acceleration signal
about the position of that wheel ie evaluated, from which wheel
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the track acceleration signal derives, and that the sign of the
track acceleration (b) occurring at the wheel is determined
already in an evaluation circuit disposed at the wheel during an
acceleration phase after the start of the vehicle for distin-
guishing of wheels on the right hand side of the vehicle from
wheels on the left hand side of the vehicle.

2. Method according to claim 1, wherein in addition the
centrifugal acceleration (z) is measured and signalized to the
receiving and evaluation electronics and wherein a centrifugal
acceleration signal received in case of a rolling vehicle, which
signal signalizes a centrifugal acceleration z = 0, is coor-
dinated to a carried on spare wheel.

3. Method according to claim 1 wherein in addition the
centrifugal acceleration (z) is measured and signalized to the
receiving and evaluation electronics and wherein centrifugal
acceleration signals delivering the strength of the measured
centrifugal acceleration are integrated over a predetermined time
period for distinguishing of steered wheels and non-steered
wheels of the vehicle, wherein those centrifugal acceleration
signals are associated to the steered wheels, which centrifugal
acceleration signals deliver the largest integral values.

4. Method according to claim 1 wherein the occurrence of a
Coriolis acceleration is determined and signalized for distin-

guishing of steered wheels and non-steered wheels of the vehicle
during steering motions.

5. Method according to claim 1 wherein in each case a common

receiver antenna is coordinated to wheels disposed on a common
axle of the vehicle.

6. Method according to claim 3 or 4, wherein onli a single
n

antenna is employed for the totality of the emitting wheels of
the vehicle.
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