1 METHOD AND SYSTEM FOR MONI TORI NG AND MEASURI NG WEAR AND TEAR CONDI Tl ONS
OF VEHI CLE TYRES Field of the Invention [0001] The present invention
relates to a nethod and system for nonitoring and neasuring wear and tear
condition of vehicle tyres. In particular, this invention relates to a
met hod and system for nonitoring and nmeasuring the depths of treads and
grooves in tyres to determ ne the weary and tear condition of the vehicle
tyres using radio frequency comunication. Background of the Invention
[0002] Al vehicle tyres have treads and grooves for displacing water on
wet groun THG! d MFZA @@%t :
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away at a rate up to 40TEAR €ONIMNTIONSIOF VEHICEE TYRES speed of 100

kil ometres per hour. [0003] The ability of the tyres to displace water and
provi de better grip depends very much on the depth of the tyre treads. In
the event that the tyre is worn, the depth of the tyre treads is greatly
reduced, resulting in the reduction in the tyre's capability to displace
wat er awayielFePaRAWSBhfion acci dents on wet roads may occur for vehicles
wth worn out tyres, as vehicles with worn out tyres tend to skid and
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normally 2/32 inch in depth. In conparison, a new tyre normally has treads
or gr oovedyrendaRimiegthe svesy and ifaneonditionefithe Yelgle tytss Hsingwrsio %%ueélwt i cal
dept h of tcgr?lmt‘#ﬁecgggnor grooves is reached, it is strongly advisable that
the driver replacés the worn out tyre with a new one.

Background of the Invention

[0002] All vehicle tyres have treads and grooves for displacing water on wet grounds
away for better contact between the tyres and the ground. Treads and grooves on tyres
nowadays have the ability of displacing water away at a rate up to 40 litres per minute at

vehicular speed of 100 kilometres per hour.

[0003] The ability of the tyres to displace water and provide better grip depends very
much on the depth of the tyre treads. In the event that the tyre is worn, the depth of the
tyre treads is greatly reduced, resulting in the reduction in the tyre’s capability to
displace water away. Consequently, accidents on wet roads may occur for vehicles with

worn out tyres, as vehicles with worn out tyres tend to skid and slide out of control.

[0004] It is therefore extremely important that the wear and tear condition of tyres are
monitored and checked regularly for the safety reasons. A tyre is considered “bald” or
worn out when one or more of its treads or grooves is reduced to its critical depth, which
is normally 2/32 inch in depth. In comparison, a new tyre normally has treads or grooves
having depths averaging at about 10/32 inch. When the critical depth of the treads or
grooves is reached, it is strongly advisable that the driver replaces the worn out tyre with

anew onc.



2 [0005] There are a few nethods for checking the wear and tear conditions
of tyres. Tyre manufacturers have nade inspecting bald tyres easier by

pl aci ng nmoul ded horizontal bars at the bottom of the grooves. As the
surface of the tyres is worn off due to use, the depth of the grooves
decreases. The noul ded horizontal bars are substantially of a thickness
corresponding with the critical depth the treads and grooves. \Wen the
depth of the treads and grooves has decreased to the critical depth, the
hori zontal bars are visible to the eye as the surface of the tyre is at
the sanme | evel as the surfaces of the noulded horizontal bars. Through
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worn out ar., turned bal d.. Both net hads .dj scussed so far require
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to conduct the checks. [0007] Therefore, a need cleariy exists for a method
and syst emisitde torthe ¢yor asnipe sncfacarefithertyregistat éhersane bevel acthe suofackst ofcthe of

vehicle tyre i.t hout the di,sadyant ages i scussed aboye. The present
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a bald tyre is detected. Drivers do not have to conduct checks on their
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associ ated with these checks. Summary of the Invention [0008] The present
invention seeks to provide a systemfor nonitoring and neasuring wear and
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at least one _identifying neans. The vehicle tyre conprises _an outer
ci r cunt er &6aq depth gayggcan ﬁ:’)ﬁ #adious and the driver has to conduct checks regularly to ensure
that the tyres are not worn out or turned bald. Both methods discussed so far require
professional mechanics to conduct the checks. These methods are time consuming and

costly especially when they involve professional mechanics to conduct the checks.

[0007] Therefore, a need clearly exists for a method and system for monitoring and
measuring the wear and tear condition of vehicle tyres without the disadvantages
discussed above. The present invention seeks to provide a method and system for
monitoring and measuring wear and tear condition of vehicle tyres and alert the user
once a bald tyre is detected. Drivers do not have to conduct checks on their vehicle tyres

at regular intervals, thereby avoiding the inconvenience associated with these checks.

Summary of the Invention

[0008] The present invention seeks to provide a system for monitoring and measuring
wear and tear condition of vehicle tyres, the system comprising a vehicle tyre and at least
one identifying means. The vehicle tyre comprises an outer circumferential surface that
comes into contact with the ground; and a plurality of treads and grooves formed on the

outer circumferential surface. The at least one identifying means each comprises a top




cones into contact with the ground; and a plurality of treads and grooves
formed on the outer circunferential surface. The at | east one identifying
nmeans each conprises a top 3 surface, a bottomsurface and a plurality of
enbedded RFID tag | ayers therebetween, wherein the at |east one
identifying nmeans is disposed at the outer circunferential surface of the
vehicle tyre. [0009] Accordingly, in ong aspect, the present invention
provi des a nethod for nonitoring and neasuring wear and tear condition of -
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conprising an outer circu surface that co nto contact with
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RFID tag | ayers therebetween, each of the plurality of enbedded RFID tag
| ayers i s di sposed one above the other at a predeterm ned di stance from
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illustrates an enlarged .vi ew of .. ti of .surface of the tyre of FIG 1;
Lo0i3] | i e R hEpE ot Bithins B) pyi e A s HEMI o8 B’
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enbodi ment of the present invention; and [0015] FIG 5 illustrates a cross
secti onal thearehetweann gadhi efghaplurdlity of embeddeddddiDhiagtlaysts istdigpopedeeambove

I nvention tl'lenotll:llerGL at él predetermined distance from each other within each of the at least one

identifying means; and c) disposing the at least one identifying means at the outer

circumferential surface of the vehicle tyre.

Brief Description of the Drawings

[0010] A preferred embodiment of the present invention will now be more fully
described, by way of example, with reference to the drawings of which:

[0011] FIG. 1 illustrates a schematic diagram of a tyre;

[0012] FIG. 2 illustrates an enlarged view of a portion of surface of the tyre of FIG. 1;

[0013] FIG. 3 illustrates a perspective view of an embodiment of the present invention;

[0014] FIG. 4 illustrates a perspective view of another embodiment of the present

invention; and

[0015] FIG. 5 illustrates a cross sectional view along line A — A’ of the embodiment of

the present invention in FIG. 4.



4 Detailed Description of the Drawings [0016] In the follow ng description,
details are provided to describe the enbodinents in accordance with the
present invention. It shall be apparent to one skilled in the art,

however, that the invention may be practiced w thout such details. Sone of
these details may not be described at |length so as not to obscure the

i nvention. [0017] The nethod and systemin accordance with the present
invention use radio frequency comuni cation to nonitor the wear and tear
condition of a vehicle tyre. In the preferred enbodi nent, a passive Radio
Frequency ldentification (RFID) transponder is used to communicate with a

RFI D t r andetaiVea) Déseripoiontofthd Deawings and tear condition of the vehicle
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tear condition of the vehicle tyres regularly. [0018] Referring to FIG 1,
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the present invention. The tyre 100 is typically circular and nade of

rubber. The tyre 100 conprises an outer circunferential surface 110 and an
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in drawings). A bald tyre is detected by the RFID transceiver when there is no signal
detected by the RFID transceiver and the driver is thus alerted. This saves the driver the

hassle of checking the wear and tear condition of the vehicle tyres regularly.

[0018] Referring to FIG. 1, an illustration is shown of a typical vehicle tyre 100 that may
be used in the present invention. The tyre 100 is typically circular and made of rubber.
The tyre 100 comprises an outer circumferential surface 110 and an inner circumferential
surface 120. A plurality of treads 130 and grooves 140 are formed on the outer
circumferential surface 110 to disperse water on a wet ground when the tyre 100 comes
into contact with the ground. When fixed to a vehicle rim (not shown) under pressure,
the inner circumferential surface 120 is in contact with the vehicle rim, whereas the outer

circumferential surface 110 is in contact with the ground.

[0019] Referring to FIG. 2, an enlarged perspective view of a portion of the outer
circumferential surface 110 is shown. The outer circumferential surface 110 is shown
having a plurality of treads 130 and grooves 140. In the present invention, an identifying
means (not shown in FIG. 2) is disposed within one of the treads 130 or grooves 140 for
monitoring reduction in depths of the treads 130 and grooves 140. The identifying means

may also be disposed within the area of the outer circumferential surface 110 defined by




means (not shown in FIG 2) is disposed within one of the treads 130 or
grooves 140 for nonitoring reduction in depths of the treads 130 and
grooves 140. The identifying nmeans nay al so be disposed within the area of
the outer circunferential surface 110 defined by 5 the plurality of treads
130 and grooves 140, beneath the outer circunferential surface 110, for
nonitoring the reduction in the depth the treads 130 and grooves 140.

[ 0020] Referring to FIG 3, a perspective view of an enbodi nent of the
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identifyi rlglormaﬁﬁ)nﬁ&%g"wr&ﬁcﬁ&cuﬁﬁweptﬁlosm&ﬁﬂdwzduna gaowe@quoon formed by
a tread 130 and a groove 140, or within the tread 130 or the groove 140.

The identifying means 300 conprises a top surface 320, a bottom surface
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[0021] The embedded RFID tag layer 310 each corresponds with a predetermined depth
of the tread 130. The top surface 320 of the identifying means 300 is at the same level as
the outer circumferential surface 110 when the identifying means 300 is securely

disposed within one of the treads 130.

[0022] The identifying means 300 may be secured within tread 130 by means of
adhesive material such as rubber glue. The adhesive material can be applied to all
surfaces of identifying means 300 before securely attached within thread 130. The
surfaces of identifying means 300 must also be jagged to increase the frictional factor
between the surfaces of identifying means 300 and tread 130. The adhesive material
must be dry to ensure that the identifying means 300 is securely disposed within the

tread 130 before the tyre is ready for use.

[0023] As the tyre 100 is being used, wear and tear will occur on both the outer
circumferential surface 110 of the tyre 100 and the identifying means 300. Over a period
of time, the plurality of embedded RFID tag layers 310 is worn off layer by layer
together with the outer circumferential surface 110 of the tyre 100 due to use. The

wearing off of the embedded RFID tag layers 310 starts from an outer most embedded




tread 130 before the tyre is ready for use. [0023] As the tyre 100 is being
used, wear and tear will occur on both the outer ~circunferential surface
110 of the tyre 100 and the identifying neans 300. Over a period of tine,
the plurality of enbedded RFID tag |layers 310 is worn off |ayer by |ayer
together with the outer circunferential surface 110 of the tyre 100 due to
use. The wearing off of the enbedded ID tag |layers 310 starts from an
outer nost enbedded 6 RFID tag | ayer 330, which is nearest to the outer
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i denti f yi rgrrespands WAR tHehRbth &f thetreatbl30. out or damaged. The worn out or
damaged enbedded RFID tag | ayers 310, which signals are not received by the
transceiver, indicate that those enbedded RFID tag | ayers 310 are al ready
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RFID tag layers 310, which signals are received by the RFID transceiver, correspond to a
predetermined depth of the tread 130.

[0025] Referring to FIG. 4, a perspective view of another embodiment of the present
invention is shown. An identifying means 400 comprises a top surface 420, a bottom
surface 450 and a plurality of embedded RFID tag layers 410 therebetween. Each
embedded RFID tag layer 410 is disposed one above the other at a predetermined

distance from each other.

[0026] In the example shown, the identifying means 400 is cylindrical and made of
rubber. The outer circumferential surface 110 is having at least one cavity 430 each for
housing the identifying means 400 therein. The dimensions of each cavity 430
correspond with the dimensions of each identifying means 400. In particular, the length
of the identifying means 400 from the top surface 420 to the bottom surface 450
corresponds with the depth of the plurality of treads 130 and grooves 140. When the
identifying means 400 is securely disposed within the at least one cavity 430, the top
surface 420 of identifying means 400 is at the same level as the outer circumferential

surface 110.




rubber. The outer circunferential surface 110 is having at |east one cavity
430 each for housing the identifying neans 400 therein. The di nensions of
each cavity 430 correspond with the dinensions of each identifying nmeans
400. In particular, the length of the identifying neans 400 fromthe top
surface 420 to the bottom surface 450 corresponds with the depth of the
plurality of treads 130 and grooves 14 When the identifying nmeans 400 is
securely disposed within the at | east one cavity 430, the top surface 420

of identifying Q i | evel t.he I ACil rential
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with a pre e tread 130. [0029] As the tyre 100 is
bei ng used, wear and tear will occur on both the outer circunferenti al

surface 110 of the tyre 0 and the ident.ifying nmeans 400. . Over, a. period
of tine, M&Blp#?&?éa{lpg P Bﬁénﬁémaemnep Yigy 4l A 1oh; of %Fﬁlb(?a?‘?q“éyer by
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110 of the tyre, to the | owest enbedded RFID tag |ayer 440 nearest to the
bottom surface 450. The remai ning outer nost enbedded

[0029] As the tyre 100 is being used, wear and tear will occur on both the outer
circumferential surface 110 of the tyre 100 and the identifying means 400. Over a period
of time, the plurality of embedded RFID tag layers 410 is worn off layer by layer
together with the outer circumferential surface 110. The wearing out of the embedded
RFID tag layers 410 starts from the outer most embedded RFID tag layer 460, which is
nearest to the outer circumferential surface 110 of the tyre, to the lowest embedded RFID
tag layer 440 nearest to the bottom surface 450. The remaining outer most embedded
RFID tag layer 410, which is not worn out or damaged due to wear and tear, is at a

predetermined depth that corresponds with the depth of the tread 130.

[0030] When an RFID transceiver (not shown) is placed near the identifying means 400,
the RFID transceiver receives up signal from each remaining embedded RFID tag layer
410 of the identifying means 400 that has not been worn off or damaged. The worn out
or damaged embedded RFID tag layers 410, which signals are not received by the RFID
transceiver, indicate that those embedded RFID tag layers 410 are already worn out. The
driver is thus able to determine the depth of the tread 130 as the remaining embedded
RFID tag layers 410, which signals are received by the RFID transceiver, correspond to a
predetermined depth of the tread 130.



RFID tag | ayer 410, which is not worn out or damaged due to wear and tear,
is at a predeterm ned depth that corresponds with the depth of the tread
130. [0030] When an RFID transceiver (not shown) is placed near the
identifying means 400, the RFID transceiver receives up signal from each
remai ni ng enbedded RFID tag |ayer 410 of the identifying neans 400 that
has not been worn off or danaged. The wpr n out or damaged enbedded RFID
tag layers 410, which signals are not received by the RFID transceiver,
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in the foimdi@koraonvths dashboarddif datvehicdsd t he dashboard of the vehicle. [0032]
| nstead of having a conputer nounted onto the vehicle, the conputer having
a RFID transceiver connected thereto may be placed at petrol kiosk or car
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signals received from the plurality of embedded RFID tag layers 310, 410 that are not
worn out or damaged. Each of the plurality of embedded RFID tag layers 310, 410
corresponds to a predetermined depth of the plurality of treads 130 and grooves 140. The
signals received by the RFID transceiver from the plurality of embedded RFID tag layers
310, 410 that are not worn out or damaged will indicate the depth of the plurality of

treads 130 and grooves 140.

[0033] It will be appreciated that although one preferred embodiment has been described
in detail, various modifications and improvements can be made by a person skilled in the

art without departing from the scope of the present invention.




signals received by the RFID transceiver fromthe plurality of enbedded
RFID tag | ayers 310, 410 that are not worn out or damaged wi Il indicate
the depth of the plurality of treads 130 and grooves 140. [0033] It w Il
be appreciated that although one preferyed enbodi nent has been descri bed
in detail, various nodifications and iﬁ%rovenents can be made by a person
skilled in the art without departing fromthe scope of the present
invention. 9 Clains 1. A systemfor nonitoring and neasuring wear and tear
condition(ﬁLnyehicle tyres, the systemconprising: a vehicle tyre
conprising: an outer circunferential surface that cones into contact with
the ground; and a plurality of treads and grooves forned on the outer
circunferential surface; and at |east one identify means_ each
conprisind: a4 Wﬁt@nfwmﬂognwp@ BIASIHRZART anh EFaéC%CW%H ok yehinle Bgsedded
RFI D t ag h?%sa éﬁg ween; wherein at |east one identifying nmeans is

di sposed a e out C|icunferential surface of the vehicle tyre. 2. The
system of cl ai evéhiclshgreaiompirisimgat Ieast one identifying means i s di sposed
wi thin one of the pIurality of .trea gﬁd rooves . The s%hégniof claim
2, wherein the top &BPHisEsirgmisrntig “F et ﬁ%m?ﬂgﬁﬂF?W@ﬁdV 2oyl 5t t he
sanme | evel,gs the outer circunferential surface of the tyre when the at

| east one 1dentifying neans is disposed within one of the plurality of
treads and grooves. a plurality of treads and grooves formed on the outer circumferential

surface; and
at least one identifying means each comprising:
a top surface;
a bottom surface; and
a plurality of embedded RFID tag layers therebetween;
wherein at least one identifying means is disposed at the outer circumferential

surface of the vehicle tyre.

2. The system of claim 1, wherein the at least one identifying means is disposed

within one of the plurality of treads and grooves.

3. The system of claim 2, wherein the top surface of the at least one identifying
means is at the same level as the outer circumferential surface of the tyre when the at

least one identifying means is disposed within one of the plurality of treads and grooves.

4, The system of claim 1, wherein the outer circumferential surface is further having

at least one cavity for housing the at least one identifying means therein.

5. The system of claim 4, wherein the at least one identifying means is disposed

within the at least one cavity.

6. The system of claim 5, wherein the top surface of the at least one identifying
means is at the same level as the outer circumferential surface of the tyre when the at

least one identifying means is disposed within the at least one cavity.



4. The systemof claim 1, wherein the outer circunferential surface is
further having at |east one cavity for housing the at |east one
identifying nmeans therein. 5. The systemof claim4, wherein the at | east
one identifying nmeans i s di sposed mﬁtqin the at |east one cavity. 6. The
systemof claim5, wherein the top surfiice of the at |east one i dentifying
nmeans is at the sane |level as the outer circunferential surface of the tyre
when the at |east one identifying neans is disposed within the at |east
one cavity. 10 7. The systemof claim1, wherein each of the plurality of
enbedded RFID tag |layers is disposed one above the other at a

predet er m7ned dihetsy8@ee bf omirdal hvigdréiareashtdfithe phasglityodf érhisedded IREIBt tagne
identifying nmeans. 8. The system of claim?7, erein each of the plurality

of enbedddayerrs Bispaspd qngypbp e the PHhes plohpredsipmmingd dis@nes EomicAdHOBEVINIBT t he
pl urali tyeg‘;h 3&3@9?163?5@%9%%8@@ I?mn'ghe system of claim@8, wherein the -
system further conprises an ranscei ver for receiving signals from
the plurality of enbedded RFID tag |ayers that are not worn out or
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depth of the plurality of treads and grooves is reduced to the critical

depth due to r and tear. 11. The stem qf claim 10, in the RFID
Cranscel var i o ICGAHBEnas R g, BORSO BF T AP GRS AGD TR Spuc or
sends an ghalmivHeiddies Rbhiné DRSS 0f 8mbedddiNRPITS tagl 18y dr§ B8Rk YR RotSh@Ral

fromthe critical "enbedded RFID tag |l ayer. 12. The system of claim?9,

wher ei n t logt ®Fdaagednscei ver is connected to a conputer, the conputer
provides information of the depth of the plurality of treads and grooves

10.  The system of claim 9, wherein the plurality of embedded RFID tag layers further
comprises a critical embedded RFID tag layer, the critical embedded RFID tag layer
corresponds with a critical depth of the plurality of treads and grooves that renders a
change of tyre when the depth of the plurality of treads and grooves is reduced to the

critical depth due to wear and tear.

11.  The system of claim 10, wherein the RFID transceiver is connected to a computer
mounted on a vehicle, the computer sends an alarm when the RFID transceiver is unable

to receive a signal from the critical embedded RFID tag layer.

12.  The system of claim 9, wherein the RFID transceiver is connected to a computer,
the computer provides information of the depth of the plurality of treads and grooves
based on the signals received from the plurality of embedded RFID tag layers that are

not worn out or damaged, thereby determining the wear and tear condition of the tyre.

13.  The system of claim 1, wherein the length of the identifying means, from the top
surface to the bottom surface, corresponds with the depth of the plurality of treads and

grooves.



based on the signals received fromthe plurality of enbedded RFID tag

| ayers that are not worn out or damaged, thereby determ ning the wear and
tear condition of the tyre. 13. The systemof claim1l, wherein the length
of the identifying neans, fromthe top,k surface to the bottom surface,
corresponds with the depth of the pluréﬂlty of treads and grooves. 11 14.
The system of claim1l, wherein the identifying neans is having jagged
surfaces for hi gher frictional contact. 15. A method for monitoring and

measur i ng, nd tear ndi n of .vehi cl. . the net [ si ng
steps of: ;@\9 SYtRg of G %é elr?fléh @ﬁﬂ?g’g}%‘ﬁwﬁds hﬁ‘f‘ggjaég?cgu Brenti al
surface tlir@thlgmtfﬁcﬂdﬁbpcdh%tact with the ground; and a plurality of treads

and grooves formed on the outer circunferential surface; b) providing at
| east one identifying neans conprising: a top surface; a bottom surface;

d I I f
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predetermmdeuﬂb@t@rﬁpﬁslﬁgaepmch other within each of the at |east one
identifying means;_ and c) .disposing . the at |east one identifying nmeans at
the outer circahpiovidiag %Yef%ﬂﬁﬁﬁééomé\‘mﬂ&e vehicle tyre. 16. The nethod of

claim 15, wher el n {0 ot BAGLHINS nGAIRTA cHRe2iRd Sidls Al LRIAYIE N an

RFI D transceiver for receiving signals fromt ura
and
a plurality of treads and grooves formed on the outer circumferential
surface;

b) providing at least one identifying means comprising:
a top surface;
a bottom surface; and
a plurality of embedded RFID tag layers therebetween, each of the
plurality of embedded RFID tag layers is disposed one above the other at a
predetermined distance from each other within each of the at least one identifying
means; and
c) disposing the at least one identifying means at the outer circumferential surface

of the vehicle tyre.

16.  The method of claim 15, wherein the method further comprising a step of d)
providing an RFID transceiver for receiving signals from the plurality of embedded

RFID tag layers that are not worn out or damaged.

17.  The method of claim 16, wherein the step b) further comprising:

bl) providing a critical embedded RFID tag layer between the top surface and the
bottom surface of the at least one identifying means, the critical embedded RFID tag
layer corresponds with a critical depth of the plurality of treads and grooves that renders
a change of tyre when the depth of the plurality of treads and grooves is reduced to the

critical depth due to wear and tear.




RFID tag | ayers that are not worn out or damaged. 17. The nethod of claim
16, wherein the step b) further conprising: bl) providing a critical
enbedded RFID tag | ayer between the top surface and the bottom surface of
the at | east one identifying nmeans, the critical enbedded RFID tag |ayer
corresponds with a critical depth of t He plurality of treads and grooves
that renders a change of tyre when the depth of the plurality of treads
and grooves is reduced to the critical depth due to wear and tear. 12 18.

connect 1 ng’ he W Be0P sl dThigh 17+ Wsr R S neod S OBl B ik Pl ©

conmput er cdaA¢kEingNthe RN whedeitvBe tdIdonipudi Sh@intel oh S wihidle ethe congutdrve a
signal fromthe critical enbedded RFID tag |ayer. 19. The nmethod of claim

16, wher eispndsran stamnpiden the NED trensseiver igiablstie peesived)signab fraectip sgtiedle RFI D

transceiv t ﬁﬁﬁ? the conputer provides information of the depth
of the pl %';ngelﬁge;& 0 {régg%’ser'and grooves based on the signals received from

the plurality of enbedded RFID tag | ayers that are not worn out or
damaged, thereb determ ning the wear and tear condition, of the t . 20.
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20.  The method of claim 16 or 19, wherein the step c) further comprising:
cl) disposing the at least one identifying means is disposed within one of the

plurality of treads and grooves.

21.  The method of claim 18 or 19, wherein the step ¢) further comprising:
cl) providing at least one cavity on the outer circumferential surface, the at least
one cavity for housing the at least one identifying means therein; and

¢2) disposing the at least one identifying means within the at least one cavity.



