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TIRE PRESSURE MONITORING DEVICE 
AND CODE LEARNING METHOD 

THEREFOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a tire pressure monitoring 

device, more particularly to a tire pressure monitoring 
device for monitoring the condition inside a tire and having 
a simpli?ed code learning process. 

2. Description of Related Art 
Related technologies and devices for con?rming the rela 

tive position betWeen the tire pressure monitor and the tire 
have been Widely used in the prior arts. For example, the 
present inventor has ?led a R.O.C. Patent Application No. 
089117036 entitled “Method and Apparatus for Monitoring 
In?ated Tire” on Aug. 22, 2000, noW abandoned, discloses 
that such device having a sensor module installed in each of 
the in?ated tires for sensing the conditions of the tires and 
after the conditions of the tires are coded, they are trans 
mitted by radio frequency signals, and a decoder module 
comprising a radio frequency antenna module for receiving 
the radio frequency signals transmitted by the sensor mod 
ule; a memory for recording the data for the conditions of the 
tires in a predetermined range and the monitoring data of the 
conditions of the tire; a processor for decoding the received 
radio signals and comparing the data in the memory to 
determine the application condition of the in?ated tires; and 
a buZZer for monitoring the abnormal situation of pressure 
and temperature of the individual tire and identifying the 
individual tire to con?rm the tire of Which the abnormal 
situation has occurred. 

HoWever, When the prior art is performing coding con 
?rmation Within the decoder module and the sensor module 
in each of the in?ated tires, the user has to release the air in 
each in?ated tire of the motor vehicle, making use of the 
rapid change of the pressure in the tire to continually 
transmit signals by the sensor module inside the tire. After 
con?rmed by the decoder module, it is con?rmed that the 
relative position of the tire of Which such sensor module is 
installed. Then, such tire has to be in?ated again before the 
motor vehicle can be operated again. Obviously, such pro 
cess is relatively time consuming, inconvenient, and com 
plicated. 

The present inventor has ?led a Patent Application No. 
090112305 entitled “Code Learning Device of Tire Pressure 
Monitor” on May 17, 2001, and has disclosed a code 
learning device of the tire pressure monitor and the handheld 
code learning device. HoWever the foregoing code learning 
device needs additional device and operation before such 
code learning process can be accomplished. As to the driver, 
such code learning process is complicated and redundant, 
and the situation of changing tire does not occur that often, 
therefore the user probably forget hoW to operate the code 
learning process When it is needed. 

Further, the US. Pat. No. 6,259,361 entitled “Tire Moni 
toring System” issued to Robillard, et al on Jul. 10, 2001, has 
disclosed a system using the temperature and accelerator to 
respectively identify the front tire and the rear tire and 
con?rm the position of tires. HoWever, although the front 
tire is closer to the engine and is for driving the car, and thus 
has a higher temperature than that of the rear tire, such 
temperature difference are often affected by the eXternal 
temperature so that correct result cannot be obtained. 

Therefore, the foregoing code learning method is unable 
to provide a fast and effective code learning module for the 
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2 
tire monitor decoder module inside the motor vehicle to 
de?ne the speci?c code for each in?ated tire. It is necessary 
to provide a code learning method and apparatus to monitor 
the tire pressure that makes the code learning process for the 
tire pressure monitoring device simpler and faster. 

SUMMARY OF THE INVENTION 

The primary objective of the present invention is to 
provide a tire monitoring device for monitoring the condi 
tions of the tires, and such device can easily identify the tire 
position of the installed tire pressure monitoring device. 

The secondary objective of the present invention is to 
provide a code learning method for the tire monitoring 
device to the user to con?rm the tire position of the installed 
tire pressure monitoring device Without going through the 
complicated operation. 

In order to accomplish the aforementioned objective, the 
present invention provides a tire monitoring device being 
installed to a motor vehicle having a plurality of tires, and 
comprising: a plurality of sensor modules being installed 
onto the tire and having a Wireless communication signal 
transmitter for transmitting a radio frequency (RF) signal, 
and such RF signal further comprising a status of the tire and 
a speci?c code of the sensor module; a plurality of antenna 
modules, each being installed to almost each of the plurality 
of the sensor modules for receiving such RF signal; and a 
receiving device, electrically coupled to the antenna module 
for processing such RF signal. 

According to another vieWpoint of the tire monitoring 
device of the present invention, the receiving device further 
comprises: an electronic sWitch module for selectively con 
necting to the plurality of antenna modules; a RF receiver 
connected to the electronic sWitch module for dividing the 
RF signal of such antenna module into a data signal and an 
amplitude signal; a central processing unit coupled to the RF 
receiver for controlling the electronic sWitch module; and a 
monitor. 
The present invention also provides a tire pressure moni 

toring device and its code learning method, comprising the 
steps of: providing a plurality of sensor modules, being 
installed to a plurality of tires in a motor vehicle, each 
having a Wireless signal transmitter for sending a signal, and 
such signal further comprising a speci?c code for the 
conditions of the tire and a speci?c code for the sensor 
module; a plurality of antenna modules, each being installed 
individually to each of the sensor modules. 

Since the tire monitoring device of the present invention 
does not need complicated code learning process to identify 
the RF signal transmitted from each tire, therefore users can 
easily complete the code learning operation after replacing 
the tire. 

To make it easier for our examiner to understand the 
aforementioned and other objectives, innovative features, 
and advantages of the present invention, We use a preferred 
embodiment together With the attached draWings for the 
detailed description of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features, and advantages of the invention 
Will become apparent from the folloWing detailed descrip 
tion of the preferred but non-limiting embodiment. The 
description is made With reference to the accompanying 
draWings, in Which: 

FIG. 1 is a block diagram of the tire monitoring device 
according to a preferred embodiment of the present inven 
tion. 
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FIG. 2 is a block diagram of the tire monitoring device 
according to another preferred embodiment of the present 
invention 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Please refer to FIG. 1 for the block diagram of the tire 
monitoring device 10 according to the present invention. 
The tire monitoring device 10 further comprises 4 sensor 
modules 36a, 36b, 36c, 36d, each being installed to the front 
left (FL) Wheel, rear left (RL) Wheel, front right (FR) Wheel, 
and rear right (RR) Wheel of the motor vehicle. Each sensor 
module has a sensor application-speci?c integrated circuit 
(ASIC) and a radio frequency (RF) transmitter. The sensor 
module installed to individual in?ated tire is used to detect 
the conditions of the tire, and after coding the detected tire 
condition, the code is sent out in RF signal. Such ASIC 
sensor Will send out the Wireless signal to the transmitter 
about every minute, and send the data of the current tire 
conditions such as the data of tire pressure, temperature, and 
acceleration in terms of RF signal. Such sensor module can 
be seen in the R.O.C. Patent Filing No. 089117036, entitled 
“Method and Apparatus for Measuring Tire Pressure of 
In?ated Tire” ?led on Aug. 22, 2000 by the present inventor, 
and such patent application has been attached to this speci 
?cation for reference. 

The tire monitoring device 10 comprises four antenna 
module 14a, 14b, 14c, 14d, each being disposed at a position 
neXt to the front left (FL), rear left (RL), front right (FR), and 
rear right (RR) Wheels of the motor vehicle. The signal 
received by the four antenna modules 14a, 14b, 14c, 14d 
Will enter into an electronic sWitch module 16, and such 
electronic sWitch module 16 has 4 signal sWitches 17a, 17b, 
17c, 17d, each is used to control the electric connection from 
the antenna modules 14a, 14b, 14c, 14d to a RF impedance 
matching 19, and each of the four ground-sWitches 18a, 18b, 
18c, 18d is used to control the grounding for the antenna 
modules 14a, 14b, 14c, 14d. The impedance matching 19 is 
connected to the RF receiver 20, and connected to a central 
processing unit 26 through an analog/digital converter 32 
and a modem circuit 34. The central processing unit 26 can 
control a monitor 64 and the electronic sWitch module 16. 

The signal of the tire condition data transmitted by the 
ASIC sensor through the Wireless signal transmitter also 
includes a speci?c code of the ASIC sensor. Therefore, When 
the tire is under monitoring, the central processing unit 26 
Will connect the four signal sWitches 17a, 17b, 17c, 17d of 
the electronic sWitch module 16, and the four ground 
sWitches 18a, 18b, 18c, 18d are disconnected, such that the 
antenna modules 14a, 14b, 14c, 14d can be electrically 
connected to the RF impedance matching 19. Although the 
tire monitoring device 10 has RF signals transmitted from 
the four sensor modules 36a, 36b, 36c, 36d, the sensor 
module generally transmit the signal about once per minute. 
Therefore the RF impedance matching 19 bases on the 
received signal to generate a signal alternation to the RF 
receiver 20. 

The RF receiver 20 Will divide the received RF signal into 
data signal and amplitude signal. The data signal includes 
the tire conditions such as temperature and pressure detected 
by the sensor modules and the speci?c code of the senor 
module of the tire. The data signal and the amplitude signal 
Will be sent to the central processing unit 26 through the 
analog/digital converter 32 and the modem circuit 34 respec 
tively. Thereafter, the central processing unit 26 Will identify 
the tire, Which sends such signal by the speci?c code of the 
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4 
sensor module of the tire, and control the monitor to display 
the tire conditions of the motor vehicle 12. 

As described above, before the tire monitoring device 10 
is used for the monitoring operation, it has to go through the 
code learning process. In the code learning process as 
illustrated in the ?gure, the central processing unit 26 
controls to connect the signal sWitch 17a ?rst and disconnect 
the rest of the signal sWitches 17b, 17c, 17d and the ground 
sWitch 18a, and ground the rest of the ground sWitches 18b, 
18c, 18d, such that only the signal received by antenna 
module 14a Will enter into the RF impedance matching 19, 
the RF receiver 20, and the central processing unit 26. The 
central processing unit 26 Will compare the amplitude signal 
inputted by the RF receiver 20. If the amplitude is larger than 
a predetermined value, then such signal is determined as the 
one transmitted from the sensor module 36a in the front left 
Wheel. Alternatively, in another embodiment, the central 
processing unit 26 Will compare the amplitude signal input 
ted from the RF receiver 20 and select the one With the 
largest value to determine Whether or not the signal is 
transmitted from the sensor module 36a in the front left 
Wheel. Therefore the central processing unit 26 can indi 
vidually memoriZe the speci?c codes of the sensor modules 
36a, 36b, 36c, 36d, and the position of the installed tire, such 
that When the tire is monitored, the speci?c code can 
determine Which tire transmits the signal. 

Those skilled in the arts can understand that the amplitude 
of the RF signal is inversely proportional to the cube of the 
distance. Therefore, the antenna module 14a Will receive the 
signal transmitted from the sensor modules 36a, 36b, 36c, 
36d, but the amplitude of the signal transmitted from the 
sensor module 36a is substantially larger than those from the 
other three Wireless signals transmitted by the rest of the 
sensor modules 36b, 36c, 36d. Therefore, if the amplitude is 
larger than a predetermined value and/or the maximum, it 
can be sure that the received signal comes from the sensor 
module 36a corresponsive to the antenna 14a, and also can 
con?rm the corresponding position and the speci?c code of 
the sensor module 36a. Similarly, the signals from the rest 
of the sensor modules 36b, 36c, 36d are received and the 
speci?c codes from the antenna modules 14b, 14c, 14d can 
be identi?ed respectively. 

Further, after a motor vehicle having 4 Wheels installed 
and gone through With the code learning process, the central 
processing unit 26 can individually memoriZe the speci?c 
code of the sensor modules 36a, 36b, 36c, 36d, and the 
position of the installed tire. If the user has changed the 
position of the tire (such as the tire rotation from the front 
to the rear), since the speci?c codes of the sensor modules 
36a, 36b, 36c, 36d of the four tires have been memoriZed, 
therefore the central processing unit 26 compares the memo 
riZed speci?c code and the speci?c code of the received 
signal to eliminate the cross talk from other motor vehicle, 
and further identify the tire position With the installation of 
such sensor module, and then completes the automatic 
locating procedure. 

Further, those skills in the art also knoW that the electronic 
sWitch module 16 has four signal sWitches 17a, 17b, 17c, 
17d, Which can individually connect the antenna modules 
14a, 14b, 14c, 14d to the RF impedance matching 19. At the 
same time, providing four ground sWitches 18a, 18b, 18c, 
18d and Working together With the four signal sWitches 17a, 
17b, 17c, 17d to further avoid the cross talk betWeen signals. 

Please refer to FIG. 2 for the block diagram of the tire 
monitoring device 50 according to another preferred 
embodiment of the present invention. The tire monitoring 
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device 50 is very similar to the tire monitoring device 10 
according to the present invention and labeled With similar 
number in the ?gure. The tire monitoring device 50 is 
substantially the same as the tire monitoring device 10, and 
their difference relies on the tire monitoring device 50 
having tWo antenna modules 54a, 54b, individually installed 
in the front end and at the rear end of the motor vehicle 52. 
The ASIC sensor of the sensor module 76a, 76b, 76c, 76d of 
the tire monitoring device 50 is used to detect the tire 
conditions, and the tire conditions at least include the data of 
pressure, temperature, and acceleration. 

Similarly, during the detection process, the tire monitor 
ing device 50 receives the RF signal transmitted from the 
sensor module through the tWo antenna modules 54a, 54b, 
and the RF signal includes the tire conditions of individual 
tire. In the code learning process, as illustrated in FIG. 2, the 
central processing unit 66 controls to connect the signal 
sWitch 57a and disconnect the signal sWitch 57b and the 
ground sWitch 58b, such that only the signal received from 
the antenna module 54a Will enter into the RF impedance 
matching 59, the RF receiver, and the central processing unit 
60. The central processing unit 66 Will compare the ampli 
tude signal inputted from the RF receiver 60; if the value of 
the amplitude is larger than a predetermined value, then such 
signal is determined as the one coming from the sensor 
modules 76a, 76c in the front left Wheel or the front right 
Wheel. Further, the ASIC in the sensor modules 76a, 76b, 
76c, 76d can detect the acceleration in the tire. As it is knoWn 
that the acceleration is directional. If tire on the left tire is 
accelerated While the motor vehicle is moving forWard, the 
tire on the right is retarded. Therefore, the acceleration and 
retardation of the tire can determine the signal coming from 
the front left tire or the front right tire. Similar method is 
used to determine the signals transmitted from other tires in 
the motor vehicle. Further, it the motor vehicle has a spare 
tire, and another set of sensor module. Since its acceleration 
is Zero, therefore the signal coming from the spare tire can 
also be determined. 

In vieW of the above description, the tire monitoring 
device of the present invention does not require a compli 
cated code learning process to identify the transmitted RF 
signal coming from Which tire, therefore after the user has 
changed tires, no additional device or complicated proce 
dure are needed in order to complete the code learning 
operation easily. 

While the present invention has been described by Way of 
eXample and in terms of a preferred embodiment, it is to be 
understood that the invention is not limited thereto. To the 
contrary, it is intended to cover various modi?cations and 
similar arrangements and procedures, and the scope of the 
appended claims therefore should be accorded the broadest 
interpretation so as to encompass all such modi?cations and 
similar arrangements and procedures. 
What is claimed is: 
1. A code learning method for a tire monitoring device, 

said method comprising the steps of: 
providing a plurality of sensor modules being installed to 

a plurality of tires in a motor vehicle, each sensor 
module having a Wireless signal transmitter for trans 
mitting a signal, said signal including a speci?c code 
for a tire condition and a speci?c code for the sensor 

module; 
providing a plurality of antenna modules, each being 

installed to individual sensor module, for receiving the 
signal; 

selectively coupling the plurality of antenna modules; 
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6 
dividing the signal into a data signal and an amplitude 

signal; 
con?rming an intensity of the amplitude signal to locate 

the installed position and the speci?c code of the sensor 
module from Which the signal is being transmitted. 

2. A code learning method for tire monitoring device as 
claimed in claim 1, further comprising the steps: 

providing a memory for memoriZing the speci?c codes of 
the plurality of sensor modules; and 

comparing the speci?c codes in the memory and the 
speci?c code transmitted from the sensor module. 

3. A code learning method for tire monitoring device as 
claimed in claim 1, Wherein said step of con?rming the 
installed location of the sensor module further comprising 
the steps of: 

con?rming the installed location and the speci?c code of 
the sensor module from Which the signal is being 
transmitted, if the intensity is larger than a predeter 
mined value. 

4. A code learning method for tire monitoring device as 
claimed in claim 1, Wherein said signal is a radio frequency 
(RF) signal. 

5. A code learning method for tire monitoring device as 
claimed in claim 1, Wherein said tire condition is selected 
from the group consisting of pressure, temperature, 
acceleration, and combinations thereof. 

6. Acode learning method for tire monitoring device, said 
method comprising the steps of: 

providing a plurality of sensor modules being installed to 
a plurality of tires in a motor vehicle, each sensor 
module having a Wireless signal transmitter for trans 
mitting a signal, said signal including a speci?c code 
for a tire condition and a speci?c code for the sensor 

module; 
providing tWo antenna modules, installed in a front end 

and a rear end of the motor vehicle, respectively, for 
receiving the signal; 

selectively coupling the antenna modules; 
dividing the signal into a data signal and an amplitude 

signal; 
determining a tire acceleration value from the signal; 
determining Whether the sensor module that transmits the 

signal is installed in the front end or the rear end of the 
motor vehicle, based on an intensity of the amplitude 
signal; and 

determining Whether the sensor module that transmits the 
signal is installed on the left or on the right of the motor 
vehicle, based on the tire acceleration value, thereby 
identifying the installed position and the speci?c code 
of the sensor module that transmits the signal. 

7. A code learning method for tire monitoring device as 
claimed in claim 6, further comprising the steps of: 

providing a memory for memoriZing the speci?c codes of 
the plurality of sensor modules; and 

comparing the speci?c codes in the memory and the 
speci?c code transmitted from the sensor module. 

8. A code learning method for tire monitoring device as 
claimed in claim 6, Wherein said tire condition is selected 
from the group consisting of pressure, temperature, 
acceleration, and combinations thereof. 

9. A tire monitoring device for use in a motor vehicle 
having a plurality of tires, said device comprising: 

a plurality of sensor modules, each being installed in one 
of the tires and having a Wireless signal transmitter for 
transmitting a signal, said signal comprising a speci?c 
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code indicative of a condition of the tire and a speci?c 
code indicative of the sensor module; 

a plurality of antenna modules, each for receiving the 
signal from one of said sensor modules; and 

a receiving device, electrically coupled to the antenna 
modules, for processing the signal, Wherein said receiv 
ing device comprises: 
an electronic sWitch module selectively coupled to the 

antenna modules; 
a radio frequency receiver coupled to the electronic 

sWitch module for dividing the signal into a data 
signal and an amplitude signal; and 

a central processing unit coupled to the radio frequency 
receiver for controlling the electronic sWitch module. 

10. A tire monitoring device as claimed in claim 9, 
Wherein said signal is a radio frequency (RF) signal. 

11. A tire monitoring device as claimed in claim 9, 
Wherein said condition is selected from the group consisting 
of pressure, temperature, acceleration, and combinations 
thereof. 

12. A tire monitoring device as claimed in claim 10, 
Wherein said receiving device further comprises a monitor 
controlled by said central processing unit. 

13. A tire monitoring device for use in a motor vehicle 
having a plurality of tires, said device comprising: 

a plurality of sensor modules each being installed in one 
of the tires and having a Wireless signal transmitter for 
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transmitting a signal, said signal comprising a speci?c 
code indicative of a condition of the tire and a speci?c 
code indicative of the sensor module; 

tWo antenna modules, separately installed in a front end 
and a rear end of the motor vehicle, respectively, for 
receiving the signal; and 

a receiving device, electrically coupled to the antenna 
modules, for processing the signal, Wherein said receiv 
ing device comprises: 
an electronic sWitch module selectively coupled to the 

antenna modules; 
a radio frequency receiver coupled to the electronic 

sWitch module for dividing the signal into a data 
signal and an amplitude signal; and 

a central processing unit coupled to the radio frequency 
receiver for controlling the electronic sWitch module. 

14. A tire monitoring device as claimed in claim 13, 
Wherein said signal is a radio frequency (RF) signal. 

15. A tire monitoring device as claimed in claim 13, 
Wherein said condition is selected from the group consisting 
of pressure, temperature, acceleration, and combinations 
thereof. 

16. A tire monitoring device as claimed in claim 15, 
Wherein said receiving device further comprises a monitor 
controlled by said central processing unit. 

* * * * * 


