2012 & § R#RAEAEEF ¢
R N ]

Sa%e : 100016

TH?r BEL-HEE
REER: 4 2EHB YT

AP AL RS F(FRAY)
HEREF D RieE

Mt © 4@ B3I - B4F 48  RFID



ALHFR Iﬁa’iﬁjﬁéﬁ%r“*‘r‘ FERFY ZEB o S FC] RAHETL L (2
FAE S E PG S LRP TR R F R U AR RS R

TL%? N FRLR \f‘lﬂ%ﬁﬂ-%ﬂf\ﬂ“m ﬁﬁgg/(j;_;‘r OWJEEE‘H '»(I%lg—,i J\W’JE{
FRBAFEERZ TR 0 AR R T B e 5 & el e
MM S I ”“%f‘"% BEFME > @A BRLK o AT E Y

T E A S g TR B REE RE A B

EFTALD St AP LB 2B 2008 £ R EALE 2009 £ R ELE -

2010 4 AW 4B - 2011 4 R F 4B 2 2010 % B ISEF » #i6 > MR % - ¢

fri;‘%ﬁf&]vﬁdfglﬁgﬁ*; LNF L F - LR ISEF ARt g R H
GE PR 0 AETE L UG RERY G EEek

GECERY E BEVEE SESE S SRR E L ic RN SS9
AR ATz L YR a4 > A A LSBT BRI e
o faidkp e Ak IR AT B P L WP - BREDPHAS > Tt
DA BR RIS B PE R L 2 P AR il 7 R DB AL P
HESTREEL B I R R IR S SRR R DR
WBRFEAHITR ;B K- w0 RRFabe o 2 s w3 R § BT
PER LR R AR



NERET ,]} FEAFAEFPRYINER - BIEFF AT XA
CR A IR N SR °p§fﬂﬁ%ﬁ%?ﬁﬁ%¢’#%ﬁ@—%W€¢ﬁ

—\

E:

FRBT v F o @307 - BESE > b prAL g
BEM - 25 AN RRAE D BB R - RN
o X SRABELY SN A o RAEEF S S - 2 e P AT EBhE E

LA pEG Fee

fh-

JRAL AT e 3 B g o ofRATLS PR o TR eyt 0 A A F i F L X7
XA BEDTRAF O FIRIRL L d B PREA LR e T T
A RE ¥ AR R A (R S R Rt 3 B 6 R B g
)O

‘m\\

ANy - BT R )T s BREAPT - BAr o F GNP
EHRPPER(L AT AT ER) AN AP L BARSOL T 0 @ AR BT

W A% MR RS e 2L RS FLRAAATE Lo AR
BALE - EFRAE S Gl R A HE S FHARME S S L0
Lo AP B gﬁ-,z—»{,figaggﬂ,\/.%mﬁg Fas o, & ;:#Fgég,dg

Frere R oandpie; AR RS G R A e i ko e G REE S A il o
Bk R FORGERT o RNe PR L o RA Y P Y kg

T g F AR L R



=1

Brdf po#e f pE L gEL IR R TEHOR S &

%@
Al
Wﬂh‘s
;q.\
A
=
o
&)
3
Al
Wﬂh‘s
¥
=y
\:ﬂw
]
E

R S WO NS TR

T2 % >0 AT 4

=

SUIHE T AL P mﬁx*ﬁ%wﬂwﬁg@m\ﬁé@%mﬁﬁﬁ’i%”#
ﬁ@%”“‘§ﬁ°ﬁ%a%ﬁ1%&1%iﬁ§ﬂ&

Bedt o R R BT - KRR TR S TR

PRGN ARERINFUFET > FFLLARZT AT
AR AT R > T E R P A RR A 2 L 0 A e Y
ATRAF o B L BR B R T REARAR ‘”“fﬁ—’ L P ) &
TR R ST RR A ISR F 2 G4 RE T 2 u o
Bt 3 REBFL AR B pERINELT
FIRAE 2 A REFRF AT E L EE S S AR F IR R

Lood AT E SRR 2

E]

RIFFS S DRI IR A 5 0 BT A T TG sen il R T2 a2 B

REA > WREFE2E > o



Automatic Detection for Worn Surface

Abstract

Surface of an object in a mechanical system gets worn regularly. But worn surface
of any important part makes the system operate in dangerous condition. This system
developed an automatic detection and warning system for surface worn. The system
consists of management system, RFID reader, passive RFID tag, and shielding layer for
electromagnetic (EM) wave. The system adopted concept of “fault-and-trig” in
detecting severely worn system. A passive RFID was completely wrapped by a metal
layer which can shield the tag from electromagnetic wave. And this wrapped tag was

buried behind the object surface.

If the object is under normal wearing process, the EM wave cannot penetrate the
EM shielding layer to read tag. When the object is severely worn, the upper EM
shielding layer will be also removed and RFID reader can read the tag inside the object.
Therefore, detection system will decide that object is in severely worn situation, and
give warning signal to operators. This proposed detection has benefits of small size, no
battery, no maintenance, low cost and no fault alarm. After testing the system in a
vehicle tires, test results show that this worn surface detection system can successfully

detect any severely worn tire

Severely worn surface in an important machine part makes the machine operate in
dangerous condition. This project developed an automatic detection and warning system
for surface wear based on passive RFID technology. This detection system has benefits

of small size, no battery, no maintenance, low cost, high reliability, and no fault alarm.

In this project we investigated the reading properties of RFID tag under different
conditions. After examined many materials, we found TiO2 and copper net are excellent
materials for medium layer and shielding layer to electromagnetic wave. Finally, the
detection method is applied in Tire Monitoring System and Tire Checking System for
real-time detection of severely worn tires. These two systems can effectively and

significantly reduce the traffic accidences due to flat tires.
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RFID reader

RFID reader antenna = %t

Codatex RFID reader
Alien ALR-9900-TAI

Alien RP circular antenna

(ALR-9611-CR, 915 MHz, 6.0 dbi Gain)
Alien linear antenna

(ALR-9610-AL, 915 MHz, 5.90 dbi Gain)

RFID 2 w]{E 4

B JERlA

Codatex EM4102 4] £ &

Alien ALL-9540-02(% #%4])

Alien ALL-9534 2x2 (= 4]), 860~960
MHz

¥4 (R P %A 625/cm?, 5 A& 0.25mm)
fodF (R P %A 49/cm’, KA 0.45 mm)

7 4hdn(* P %A 36/cm’, & A& 0.5 mm)

4 55(5 & 0.13mm) - 4ria(5A & 0.1 mm)
B d (B 13mm): &4 2 (5EA 3mm)

W

b/

Yokogawa digital tachometer TM-300
LEGO ## :# 3+

Alien RFID Gateway
LabVIEW 2009 St udent Edition
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