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(57) ABSTRACT 

A remote tire monitoring system (10) includes tire monitors 
(12) positioned at respective Wheels of a vehicle (V) for 
transmitting radio signals modulated by tire data and modu 
lation means positioned above near the tire monitors for 
imposing a secondary modulation on the radio signals. A 
receiver (14) receives the radio signals and recovers the tire 
data (26) from the radio signals and associates the tire 
monitor With the respective Wheels of the vehicle using the 
secondary modulation. 
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METHOD AND APPARATUS FOR IDENTIFYING 
REMOTE SENDING UNITS IN A TIRE PRESSURE 

MONITOR SYSTEM OF A VEHICLE USING 
SECONDARY MODULATION OF WHEEL 

ROTATION 

BACKGROUND 

[0001] This invention relates to the programming of a 
central receiving unit in a remote tire monitoring system to 
identify sending units such as radio frequency tire pressure 
sending units associated With the vehicle. 

[0002] US. Pat. No. 5,600,301, assigned to the assignee of 
the present invention, discloses a tire pressure monitoring 
system that includes sending units associated With each tire 
of a vehicle and a central receiving unit. Each of the sending 
units includes a respective radio frequency (RF) transmitter 
that transmits an RF signal. The RF signal includes both an 
identi?er code and an indicator of tire pressure. Additionally, 
each of the sending units includes a magnet sensor. When the 
receiving unit is placed in a learn mode, a magnet is used to 
activate each sending unit of the vehicle in a predetermined 
order. The receiver learns the identi?ers associated With the 
respective tires based upon the sequence of activation of the 
sending units. This approach is found reliable in use, While 
it requires the use of a suitable magnet for activating the 
sending units. 

[0003] In one patent application assigned to the assignee 
of the present application, a remote tire pressure monitoring 
system includes a sending unit for each monitored tire. The 
sending units transmit RF signals including an identi?er and 
a pressure indicator. A receiver operates in a learn mode in 
Which the receiver associates speci?c identi?ers either With 
the vehicle or With speci?c tires. During the learn mode, the 
vehicle is driven at a speed above a threshold speed and 
identi?ers are associated With either the vehicle or the 
respective tires of the vehicle only if they persist for a 
selected number of signals or frames during the learning 
period. In one eXample, the tires are in?ated With different 
pressures according to a predetermined pattern and the 
pressure indicators of the receive signals are used to asso 
ciate individual tire positions With the respective sending 
units. 

[0004] Other techniques for identifying the position of a 
transmitting tire monitor are knoWn. In US. Pat. Nos. 
5,483,827 and 5,661,651, the frequency of transmission is 
used to identify and distinguish the tire monitor Which 
originated the transmission. 

[0005] Other techniques for a programming a receiving 
unit With tire position information involve manual entry of 
the information. This has been done by using a keypad to 
enter both the tire monitor identi?cation information and tire 
position information. This has also been done by using a bar 
code to read the tire monitor identi?cation information 
directly from the tire monitor While still manually entering 
the tire position information. 

[0006] The approaches discussed above are not fully auto 
matic. An automatic technique is desired to improve reli 
ability and convenience for the user. 

SUMMARY 

[0007] By Way of introduction only, the method and 
apparatus of the folloWing description identify the position 
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of tire monitors attached to a vehicle using a secondary 
modulation of the radio signals transmitted by each monitor. 
Each monitor imposes a primary modulation on signals it 
transmits using tire data related to tire pressure. In addition, 
other vehicle components such as metallic masses near the 
Wheels impose secondary modulation on the radio signals 
transmitted by the tire monitor. This secondary modulation 
may be learned and decoded to identify the position asso 
ciated With a signal received at the receiver. In addition, 
additional components may be attached near the Wheel to 
modify and control the secondary modulation for subsequent 
retrieval by the receiver. 

[0008] The foregoing discussion of the preferred embodi 
ments has been provided only by Way of introduction. 
Nothing in this section should be taken as a limitation on the 
folloWing claims, Which de?ne the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a schematic vieW of a remote tire pressure 
monitoring system; 

[0010] FIG. 2 is a block diagram of one of the sending 
units of FIG. 1; 

[0011] FIG. 3 is a block diagram of one of the RF signals 
generated by the sending unit of FIG. 2; 

[0012] FIG. 4 is a block diagram of the receiving unit of 
FIG. 1; 

[0013] FIG. 5 is a block diagram illustrating secondary 
modulation of radio signals and the remote tire monitoring 
system of FIG. 1; and 

[0014] FIG. 6 is a block diagram of a receiver for use in 
the receiving unit of FIG. 4. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

[0015] Turning noW to the draWings, FIG. 1 shoWs a 
schematic vieW of a vehicle V that includes in this eXample 
four tires. The vehicle V includes a remote tire pressure 
monitoring system 10 that in this eXample includes four 
sending units or tire monitors 12 and a receiving unit 14. 
Each of the plurality of sending units is associated With 
Wheels positioned on the vehicle V. Each of the tire monitors 
12 includes a battery poWered radio frequency transmitter 
that periodically transmits radio frequency signals indicative 
of pressure in the associated tire. In this eXample, the tires 
are labeled T(1), T(2), T(3), T(4), and the associated tire 
pressures are identi?ed as P(1), P(2), P(3), P(4). The receiv 
ing unit 14 receives radio frequency signals from the send 
ing units 12 and provides a Warning to the operator of the 
vehicle V When the indicated tire pressure of any of the tires 
is outside a predetermined range. 

[0016] This invention can be used With the Widest variety 
of sending units or tire monitors 12 and receiving units 14. 
For this reason, these components Will be described only 
brie?y here. 

[0017] FIG. 2 is a block diagram of a sending unit or a tire 
monitor 12. The tire monitor 12 can include a pressure 
sensor 16, a magnet sensor 18, a signal processor 20, a radio 
frequency (RF) transmitter 22 and a motion sWitch or sensor 
25. A battery 24 provides operational poWer for the tire 
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monitor 12. The pressure sensor 16 from the sensor is 
con?gured to produce data representative of a tire charac 
teristic. In the illustrated embodiment, the pressure sensor 16 
is a tire pressure sensor and the tire characteristic is pneu 
matic pressure of the tire. In other embodiments, the 
detected tire characteristic may be tire temperature, number 
of tire rotations or other characteristics. The pressure sensor 
16 produces sensor data or a sensor signal indicative of the 
tire characteristic for provision to the signal processor 20. 

[0018] The magnet sensor 18 provides a signal to the 
signal processor 20 in response to a magnetic actuation 
externally imposed on the tire monitor 12. For eXample, the 
magnet sensor 18 may be a reed sWitch. The magnet sensor 
18 may be actuated to place the tire monitor 12 and receiving 
unit 14 into a learn mode for initialiZing position of the tire 
monitors 12 on the vehicle V. The motion sWitch/sensor 25 
provides a signal to the signal processor 20 When the tire 
monitor, mounted on the Wheel of the vehicle, is in motion. 
The motion sWitch/sensor 25 may be adjusted or pro 
grammed to provide the signal to the signal processor 20 
When the speed of the vehicle eXits a certain threshold. 

[0019] The signal processor 20 controls operation of the 
tire monitor 12. In one embodiment, the signal processor 20 
comprises a microcontroller and a memory for storing data 
and instructions for operating the tire monitor 12. In an 
alternative embodiment, the signal processor 20 comprises 
an application speci?c integrated circuit (ASIC) implement 
ing on a single semiconductor chip the circuitry necessary to 
perform the functions associated With the signal processor 
20. In particular, the signal processor 20 receives data or 
signals from the pressure sensor 16, the magnet sensor 18 
and the motion sWitch/sensor 25 and formats this data as a 
message for transmission to a remote receiver. The message 
may also include identi?cation information for the tire 
monitor 12. The message is provided to the transmitter 22 
Which, in conjunction With an antenna 23, transmits radio 
signals to the remote receiver. 

[0020] The transmitter 22 operates by modulating a carrier 
signal With data provided by the signal processor. Any 
suitable modulation technique, such as amplitude modula 
tion or frequency modulation, may be used to transmit the 
data. This modulation is referred to herein as a primary 
modulation of the radio signals transmitted by the tire 
monitor 12. 

[0021] The tire monitors 12 thus form, individually and 
collectively, tire monitor means positioned at respective 
Wheels of the vehicle V for transmitting radio signals 
modulated by tire data. Other tire monitor means may be 
embodied using only some of the components of the tire 
monitor 12 illustrated in FIG. 4 or may include additional 
components for performing other functions as Well. In 
general, the tire monitor means includes a data sensor such 
as a pressure sensor, temperature sensor, and the like, and a 
transmitting circuit Which transmits radio signals to convey 
the data collected by the data sensor. 

[0022] In this eXample, the RF signal transmitted by the 
RF transmitter 22 can include tire data having the format 
shoWn in FIG. 3. As shoWn in FIG. 3, the tire data 26 
includes tWo components. The tire data 26 includes an 
identi?er 28 and a pressure indicator 30. The identi?er 28 in 
this embodiment includes a digital variable D(i) that is set 
equal to an identi?cation code assigned to the respective 
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sending unit 12. Each of the tire monitors 12 of the vehicle 
V Will therefore have a different identi?er 28. The pressure 
indicator 30 provides an indication of tire pressure in the 
respective tire. Preferably, the pressure indicator 30 takes the 
form of the digital variable P(i) equal to a measure of tire 
pressure, though other techniques are possible. In this 
eXample, each of the sending units 12 transmits eight frames 
of tire data 26 per block, and one block of frames is 
transmitted every minute While the vehicle is in motion. 
Further, by actuation of the magnet sensor 18, the respective 
sending unit transmits 40 frames Within a short period of 
time. Other transmission formats and procedures may be 
selected. 

[0023] As shoWn in FIG. 4, the receiving unit 14 includes 
an RF receiver 34, a signal processor 36, non-volatile 
memory 37, a learn mode sWitch 38 and a display 40. The 
RF receiver 34 is operative to receive radio signals trans 
mitted by the sending units or tire monitors 12. Structure and 
operation of the RF receiver 34 Will be described beloW in 
greater detail in conjunction With FIG. 6. Data conveyed on 
the RF signals and received by the RF receiver 34 is 
conveyed to the signal processor 36. The signal processor 
controls operation of the receiver 14 in response to data and 
instructions contained in memory such as the non-volatile 
memory 37. The signal processor controls the display 40 to 
provide an indication of conditions in the tire monitor 
system 10 (FIG. 1). For eXample, the signal processor 36 
can automatically provide a display if the receive signals 
indicate tire pressure for one of the tires T(l) . . . T(4) is 
outside of a predetermined range. The learn mode sWitch 38 
is used to place the receiving unit 14 in a learn mode, in 
Which the receiving unit 14 automatically associates the 
identi?ers of each of the sending units 12 associated With the 
vehicle V With respect to the tires. In learn mode, a particular 
learn signal or function code indicative of the learn mode is 
sent by the actuated tire monitor. 

[0024] Rotation of the road Wheel assembly, including the 
tire monitor 12, induces ?uctuations in the overall signal 
strength of the signal received at the receiver 14. This may 
be considered a secondary modulation of the signal. Other 
vehicle components, most notably metallic masses such as 
brake calipers, impose speci?c patterns of modulation. Thus, 
the secondary modulation conveys information about the 
structure surrounding the Wheel and tire monitor. 

[0025] FIG. 5 illustrates received signal strength at the RF 
receiver 34 as a function of circumferential Wheel displace 
ment for a vehicle Wheel in the vicinity of a brake caliper. 
The receive signal strength is indicated as a relative dis 
placement of the measured values from the center of the 
circle in FIG. 5. A greater received signal strength is 
indicated by a point further from the center of the circle and, 
similarly, a lesser received signal strength is indicated by a 
point radially closer to the center of the circle. The data in 
FIG. 5 are experimentally obtained data for a left rear Wheel 
on a vehicle With and Without a brake caliper present, as 
indicated by the key in FIG. 5. 

[0026] The characteristic pattern of FIG. 5 contains tWo 
nulls in received signal strength as the position of a tire 
monitor on the Wheel progresses clockWise around the 
circumference of the Wheel. Circumferential displacement 
of the tire monitor is indicated by the numbers on the 
perimeter of the circle. A ?rst null 502 occurs at approXi 
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mately 135 degrees angular displacement. A second null 504 
indicates betWeen 285 and 300 degrees angular displace 
ment. These nulls represent dips or attenuations in received 
signal strength due to the presence of vehicle components 
such as metallic masses like brake calipers in the vicinity of 
the tire monitor mounted on the Wheel as it rotates. In 
previous implementations of tire monitor systems, such 
variations in received signal strength have been considered 
to be noise or interference. HoWever, the inventor has 
recogniZed that such patterns or variations may be associ 
ated With individual Wheels to provide position location 
information for tire monitors on the vehicle. 

[0027] At the receiving unit 14 of the system, particular 
secondary variations unique to a particular tire monitor are 
associated With a particular Wheel position. In this manner, 
the position and identi?cation information for the transmit 
ting tire monitor can be associated With the transmitted tire 
data, such as tire pressure data. By detecting the secondary 
variations, the need to transmit an identi?er for the tire 
monitor is avoided. The secondary variations are unique to 
each Wheel position on the vehicle and therefore uniquely 
identify the position of the tire With Which the transmitted 
tire data is associated. Only the tire data need be transmitted, 
possibly With a mode signal or function code indicating 
learn mode or a normal mode of operation. This reduces the 
amount of data transmitted, reducing poWer consumption in 
the tire monitor and reducing noise in the radio environment 
of the system. 

[0028] By storing data corresponding to the variable pat 
tern of received signal strength or other signal characteristic, 
and subsequently comparing this same characteristic to a 
transmission received from a tire monitor, the position of the 
transmitting tire monitor on the vehicle may be determined. 
If the currently received data correlates With a stored pattern 
of data, the position of the Wheel on the vehicle matches the 
position associated With the stored data. If the correlation is 
poor, the position does not match. 

[0029] Typically, the position of the tire monitors 12 Will 
have to be initialiZed in the receiving unit 14. This is 
accomplished by entering the learn mode, for eXample by 
magnetically actuating the magnet sensor 18 of the tire 
monitor 12. In other embodiments, this could be done by 
actuating a loW-frequency (e.g., 150 kHZ) transponder using 
radio frequency identi?cation (RF ID) tag technology. In 
response to this actuation, the tire monitor sends a unique 
transmission indicating that it is in learn mode and that the 
receiving unit 14 may update position information stored for 
the actuated tire monitor. 

[0030] In addition to using the variation in signal charac 
teristic due to the vehicle components and structure, unique 
components and structures may be placed at each Wheel 
position to further control the signal transmission charac 
teristic. For eXample, in the eXemplary embodiment of FIG. 
5, a component may be positioned to create an additional 
null 506 in the received signal strength characteristic. In 
addition, yet another component may be placed to create 
another null 508 at another position in the received signal 
strength characteristic. As the signal is received at the 
receiver 14 of the tire monitor system 10, the received signal 
strength Will have a repeated pattern of variation due to 
motion of the transmitting tire monitor past the structures 
located in the vicinity of the Wheel. These structures may 
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re?ect or redirect the transmitted signal poWer or they may 
absorb the transmit signal poWer, producing the nulls 502, 
504, 506, 508 illustrated in FIG. 5. 

[0031] If unique structures are incorporated to modify the 
secondary modulation pattern at a Wheel, preferably these 
unique structures are incorporated as features of existing 
components such as the brake caliper, the brake disk dust 
cover, etc. Alternatively, the added structure can be an 
additional component added to the Wheel or strut assembly 
or any other structure Within the vicinity of the Wheel. The 
structure may be as simple as a piece of re?ective tape 
positioned in the Wheel Well near the tire monitor. Such 
structures, Whether an inherent part of the vehicle such as the 
brake caliper or added to the vehicle to create a secondary 
variation, form modulation means positionable near the tire 
monitor 12 for imposing a secondary modulation on the 
radio signals transmitted by the tire monitor 12. 

[0032] FIG. 6 is a block diagram shoWing a proposed 
structure for the receiver 34 of FIG. 4. The receiver 34 forms 
a receiving means for receiving radio signals transmitted by 
the tire monitors 12. The receiver 34 in the eXemplary 
embodiment of FIG. 6 includes a ?rst demodulation circuit 
56 and a second demodulation circuit 58. The ?rst demodu 
lation circuit 56 includes a ?rst ?lter 60, a demodulator 62 
and a data recovery circuit 64 and a local oscillator 66. The 
second demodulation circuit 58 includes a second ?lter 68, 
a received signal strength indication circuit 70, a second data 
recovery circuit 72 and a memory 74. 

[0033] The ?rst demodulation circuit 56, including the 
?lter 60, the modulator 62, the data recovery circuit 64 and 
the local oscillator 66, operates to receive the data signals 
transmitted by the tire monitors 12 at the Wheels of the 
vehicle. The ?rst demodulation circuit 56 demodulates the 
primary modulation of the radio signals. The ?lter 60 is 
typically a bandpass ?lter With a passband centered around 
the transmit frequency used by the tire monitors. Signals 
outside this passband are considered noise and are attenu 
ated. The demodulator 62, in response to a carrier signal 
generated by the oscillator 66, demodulates the ?ltered 
signal produced by the ?lter 60. Any suitable modulation 
and demodulation scheme may be used in the tire monitor 
system 10. The demodulated data are provided by the 
demodulator 62 to the ?rst data recovery circuit 64. The data 
recovery circuit 64 recovers the data including the digital 
variable ID(i) that contains the identi?cation code assigned 
to the respective sending unit and the pressure variable P(i) 
Which contains the measure of tire pressure transmitted by 
the tire monitor 12 (FIG. 3). 

[0034] Thus, in one embodiment, the demodulator 62 and 
the data recovery circuit 64 form a demodulation means for 
recovering the tire data from the radio signals. As noted, in 
the present embodiment, the identi?cation code may not be 
transmitted and the secondary variations may be used by the 
receiver 34 to identify the tire data or to associate the tire 
data With a position on the vehicle. This recovered data is 
conveyed to the signal processor 36 of the receiving unit 14 
containing the receiver 34. 

[0035] The second demodulation circuit 58 includes the 
?lter 68, received signal strength indication (RSSI) circuit 
70 and second data recovery circuit 72. This circuit 58 
demodulates the secondary modulation data Which de?nes 
position data for the transmitting time monitor 12. The ?lter 
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68 operates as a loW pass ?lter to attenuate signals beyond 
the loW frequency pass band suitable for detecting the 
secondary modulation information in the received signal. 
Since the frequency of modulation is related to Wheel speed 
of the vehicle, this modulated information is received at a 
relatively loW frequency. 

[0036] The RSSI circuit 70 detects the relative signal 
strength of the signal passed by the ?lter 68. This signal has 
a signal strength comparable to that illustrated in FIG. 5. 
This signal has a relatively high amplitude values corre 
sponding to portions of the circumferential travel of the tire 
monitor Where its transmitted signal is not attenuated or 
re?ected. Similarly, this signal Will have portions such as the 
nulls 502, 504, 506, 508 (FIG. 5) Where, during the circum 
ferential travel of the tire monitor 12, its signal is attenuated, 
or absorbed or re?ected, limiting reception by the receiver 
34. Suitable received signal strength indication circuits are 
Well knoWn. 

[0037] The RSSI circuit 70 provides a received signal 
strength indication to the data recovery circuit 72. In 
response to this signal, the data recovery circuit 72 detects 
a bit pattern or data pattern corresponding to position data 
for the transmitting time monitor 12 Which originated the 
transmission. In the illustrated embodiment, the data recover 
circuit 72 compares the received position data With stored 
position from the memory 74. The stored position data is 
previously learned and stored during a learn mode operation 
of the tire monitor system 10. The data recovery circuit 72 
compares the received position data With the stored position 
data. If a match occurs, the receiver 14 has received tire data 
from a knoWn tire monitor of the tire monitor system 10. If 
no match occurs, the received position data is noise or 
transmission from a tire monitor in another tire monitor 
system on an adjacent vehicle. Other techniques for data 
recovery may be used. 

[0038] In one embodiment, then, the data recovery circuit 
72 forms an identi?cation circuit responsive to the second 
ary variations of the received carrier signal to identify a 
particular Wheel location based on the secondary variations. 
In another embodiment, the RSSI circuit 70 and the data 
recovery circuit 72 form a decoding means responsive to 
secondary modulation of the radio signals received by the 
receiver for associating the tire data With respective Wheel 
locations of the vehicle V. 

[0039] In applications Where metallic or other components 
are positioned near the tire monitor 12 to produce the unique 
pattern of secondary modulation of the transmitted signal 
from the tire monitor 12, the transmitted data Will appear as 
a series of data bits having proportional characteristics. The 
duration of these data bits is a direct function of the Wheel 
speed. That is, the duration is not an absolute value but Will 
vary With time, being of shorter duration When the Wheel and 
the vehicle are moving faster and of longer duration When 
the Wheel and vehicle are moving more sloWly. Thus, the 
data recovery circuit 72 preferably implements a ratiometric 
decoder Which detects data based on the relative siZe or 
duration of received data bits to distinguish a logical one bit 
from a logical 0 bit. 

[0040] From the foregoing, it can be seen that an improved 
tire monitor system for a vehicle such as an automobile has 
been described Which transmits data from an automobile 
road Wheel assembly via radio frequency communication. 
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Through the monitoring and control of secondary modula 
tion of the transmitted signal, signal variations Which had 
previously been treated as noise or interference are instead 
used to provide self association betWeen the identity of the 
transmitting tire monitor and the physical Wheel location on 
the vehicle. This is accomplished Without modi?cation to the 
eXisting sensor and transmitter of the time monitor. Since the 
tire monitor is necessarily a cost sensitive item, this is a 
signi?cant advantage. 
[0041] While a particular embodiment of the present 
invention has been shoWn and described, modi?cations may 
be made. For eXample, any suitable technique for placing the 
tire monitor system in learn mode to initialiZe position data 
may be used With the method and apparatus in accordance 
With the invention. It is therefore intended in the appended 
claims to cover all such changes and modi?cations Which 
fall Within the true spirit and scope of the invention. 

1. A method for operating a remote tire monitor system 
including a plurality of sending units associated With Wheels 
positioned on a vehicle and a receiving unit, the method 
comprising: 

at at least one of the sending units, transmitting radio 
signals including tire data related to a tire associated 
With the sending unit; 

at the receiving unit, receiving the radio signals; 

recovering the tire data from the radio signal; 

detecting secondary variations in the radio signals; and 

associating a particular secondary variation With a par 
ticular Wheel position. 

2. The method of claim 1 Wherein receiving the radio 
signals comprises: 

detecting a primary modulation of a carrier signal trans 
mitted by the particular sending unit; and 

detecting a secondary modulation of the carrier signal due 
to environmental variations associated With the particu 
lar Wheel position. 

3. The method of claim 2 Wherein detecting a secondary 
modulation comprises: 

detecting variation in the carrier signal associated With 
rotational movement of the particular sending unit past 
structures adjacent the particular Wheel position. 

4. The method of claim 1 further comprising: 

comparing the secondary variations in the radio signals 
With stored data; and 

When the particular secondary variation for the particular 
Wheel position matches stored data, associating the tire 
data With stored tire information for the particular 
sending unit. 

6. The method of claim 1 further comprising: 

comparing the secondary variations in the radio signals 
With stored data; and 

using the particular secondary variation, associating the 
tire data With a particular sending unit at the particular 
Wheel position on the vehicle. 
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7. A remote tire monitoring system comprising: 

a plurality of tire monitors associated With Wheels of a 
vehicle and con?gured to transmit radio signals con 
veying tire data; and 

a receiver con?gured to receive the radio signals, the 
receiver including a circuit Which detects secondary 
variations in the radio signals due to movement of the 
plurality of tire monitors. 

8. The remote tire monitoring system of claim 7 further 
comprising: 

one or more components positionable near respective tire 
monitors for imposing the secondary variations on the 
radio signals. 

9. The remote tire monitoring system of claim 8 Wherein 
the one or more components comprise metallic elements 
positionable along circumferential paths of the tire monitors 
on the Wheels of the vehicle to alter the radio signals 
received by the receiver. 

10. The remote tire monitoring system of claim 7 Wherein 
the receiver comprises: 

an identi?cation circuit responsive to the secondary varia 
tions to identify a particular Wheel location based on 
the secondary variations. 

11. The remote tire monitoring system of claim 10 
Wherein the receiver further comprises: 

a decoder Which detects position data in the secondary 
variations. 

12. The remote tire monitor system of claim 11 Wherein 
the decoder comprises a ratiometric decoder responsive to 
the relative duration of bits of the duration data to decode the 
position data. 

13. The remote tire monitoring system of claim 10 
Wherein the receiver further comprises: 

a demodulator Which demodulates the radio signals to 
receive the tire data. 
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14. A remote tire monitoring system comprising: 

tire monitor means positioned at respective Wheels of a 
vehicle for transmitting radio signals modulated by tire 
data; 

modulation means positionable near the tire monitor 
means for imposing a secondary modulation on the 
radio signals; and 

receiving means for receiving the radio signals, the 
receiving means including: 

demodulation means for recovering the tire data from 
the radio signals, and 

decoding means responsive to the secondary modula 
tion for associating the tire data With respective 
Wheel locations of the vehicle. 

15. The remote tire monitoring system of claim 14 
Wherein the tire monitor means comprises: 

a plurality of remote tire monitors mounted on the respec 
tive Wheels of the vehicle and to monitor a tire condi 
tion and produce the tire data, each remote tire monitor 
transmitting respective radio signals. 

16. The remote tire monitoring system of claim 15 modu 
lation means comprises: 

groupings of one or more components mountable near the 
circumferential path of respective tire monitors, a each 
grouping producing a unique secondary modulation on 
the radio signals transmitted by the respective tire 
monitor. 

17. The remote tire monitoring system of claim 15 
Wherein the modulation means comprises alteration means 
for selectively absorbing and re?ecting the radio signals. 18. 
The remote tire monitoring system of claim 14 Wherein the 
decoding means comprises 

a ratiometric decoder responsive to relative duration of 
the secondary modulation to decode position data for 
associating the tire monitor means With the respective 
Wheels of the vehicle. 

* * * * * 


