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Table 1 Physical characteristics and extracted information.

&2 Ta—FOLik

Table 2 Comparison between two approaches.
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Figure 1 An overview of artifact metric system.
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Figure 2 Emission intensity distribution images.
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Figure 3 Two emission peaks of wavelength (image).
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Figure 4 Visible light emission with optical excitation (image).
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Figure 5 Chemical formula of targeted glass phosphor
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Figure 6 Visible light emission observation system.
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Figure 7 Light emission spectrum observation system.
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Figure 8 A glass phosphor made in the experiment 1.
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Figure 10 Visible light emission (White part).
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Figure 11 Light emission spectrum at point (1).
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Figure 12 Light emission spectrum at point (2).
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Figure 13 Light emission spectrum at point (A).
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Figure 14 Light emission spectrum at point (B).
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Figure 15 A glass phosphor made in the experiment 1.
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Figure 16

Difterence of the light emission.
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Figure 17 Light emission spectrum at point (W).
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Figure 18 Light emission spectrum at point (X).
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Figure 19 Glaze powder.
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Figure 20 Glass phosphor powder and light emission.
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Figure 21 A plate without powder (left) and with it (right).
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BT24ERH 5.

52 HSRBREDOELM

K 15 TRL7EL DI, BIRERIZEIT 54 7 2a0ii
HNHEEZRE LTS, 2070, BRERICEOLREZEL
RESEEHEAICE, BEICHEEL 52 5 iR E < 72
2B bns. —F, K21 »oHbne L oI, BESHE

IZDOWTC, 6 Iz
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Table 3 Material comparison.

Et =13

— RN REE R R (BERR) (T & > CIié 4

FEREER H[8]. BERBICEMSENIE L VS, EEL
VO EE RIS TRICIA D LERD 5.
FRLERTEY, EIEHTEICB W TERL T

FHU B 5 ITO (FBfbA > A A X) 1%, 600 FEDL L
DBERR CTHEHMEE K 5 ATREMEDS & 5 [9].

T LENTINES | BUS2S 1,550 JELL ETH 5720, RO
VAW R Bepk 3 22T | A A2\,

FRgROME R A BEAL T DTV S Z &M T

AT AEME | ZHMEEZ LD, BRI L - TEOME (BH
P, FRAMROFN) BRbid Z &,

5Yb203 - 0.08Er203 - (10ZnO - 45Sb203 - 45Ge02)

23 AT Atk ofbFR
Figure 23 Chemical formula of targeted glass phosphor

x4 AREOMME, =E, ik
Table 4 Weight of each reagent.

AHEA 1 (g) HE/ M Fe A A

Yb,0; 0.844126167 25g 7,300 1

En0; 0.013109831 25g 9,900 [1

Bi,0; 1.894782348 25g 4,900 1

Sb,0; 5.334107531 25g 51,800 H

GeO, 1913874123 25g 53,300 M
10.0

DHIARO RNV ETH HHEITIFIT DOFEEOH MITHRR
LIz W, 2o, BEICEEEZHZ 25U 273K E

EZTEW. BRAIZ, HT7AERKUSMS bFEH 4k
IXFEET 28, PARGERHCIASE SEDOITIEE 3 PO TR
TRLULICHEZ R T 2MLERL D Z LD, BRFRIZE
WTIEH 7 RAERENBMTH S.

53 B 1EAHLYDHSRELEDMEE

FEBR 2 TIE, H T ALK E 1 BERT 2 & XA
LZRIEOBRELZ 10 gL L, K23 ITRTEHEEZANTEN
FNOHREOBLZHE L. K15 TRLEY T A8 AERD
TERUCAE A SRR3R, KFRERICE ENLRED
HEERGEMEEZR 4177, oG, K10 g Off
I8 15,533.5 [ L 722 B [d].

1 SOFRZRILICES S0 7 A8EEROREITHR 0.05 g
THDHID, MR 77.65 HEed. Uk, BEESHE
7ol T AENEOHEEEF U RKE SO RFID # 7 1 {HOF
I 7 flikg (80~120 MIHIHE) LV bZMTHD. 723,

d e, BRI ABRB ST L EOBIBENEENDI NS TH IR,
T i%?b&b\%@&?‘é
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RFID # 73 0 ik » TG O EIE AR S Z & n
BDHN, I AENEIIREOBIEEAER S Z LiThne
EZTEW (Z0Z &iF, 4 BEBTHRAZERNSHEBTE
%), BLEDZ Ens, T ZEIKILRFID # 7 L0 &%
ilit& v, RFID ® LS ICEREAZELR D ATREENMEVE
2 U7 ¢ uu&b\o_é:ﬁ\f‘?—fé.

FRECRLEARIE, 10g DH T ALk % ERERET T
THER LI EORETH D, LY ROERIZIIAT
Lot WA THAFER L CRY, AT A LOERE
LS9 %fRETH L. REHATIERKEDOH T 2AHIEEOIE
HNRAFEND=0, ERROSEELI 0 L ZEL< T T AR
EERTEDEBEZLTI.

54 FIEfTADRA

B 24 IZRT L9, WRER, HEIEMMLREIC
T%‘é;’cbfwéﬁz‘*%%ﬁ% U 7o B8 & {243E ST A 0 FH 7‘T
TR L2 A, AEOIRTIEHELDICRETATH D LH
WrcxCTh, BHBIIRIEITATHD L HECx 3 EEM,
HIEMTH D EHET 2R E8EERH D, AHITIE, Z0OX&
D BRBEADIRIZDOWTIRARS. Tﬁt@%ti Jihite
HENBFEINTND EEICORBHENIRETHD. £
T, B EBEE LTV D L X IO BRARIEDOFE I A
LD Z L EfERT AHENTEEY AN D, BARMIZIE
Gl W o B EERERAT 5 (M 25 28, t

OEREEFREIT 5 ks LTTDMA F=, FDMA F=,,
CDMA 5D 3 SOHAMPIBE SN T WS, DIBETHE, Il
B L 2EHEH (CDMA) OEMPEE RS,

TDMA J52U%, KRICEY T b7 EEDO T A DA
KT & VEAT Z O R IRR Ol 2 7 ch 5. FEFHIR

Black box | yicibte light camera

Light source g Pasted

% Photo
Target

- =
X 24 HEIESROFEGEBGORY {1

Figure 24 Pasting a light emission image onto fake product.

Black box M

r Compare the
Generate Visible light receiving light
Random number camera with random number
ex.) 10110 ex.) light emission -- 1

no emission -- 0
Control the | ‘
light source
ex.) on, off, ... Light-receiving

device

Light soutce

R Target

>

B 25 JEhikd e DZEFIC K B faddn O H ]
Figure 25 Detecting fake product by using light modulation.
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Table 5 Comparison of the TDMA/FDMA/CDMA system.

TDMA FDMA CDMA
2= D e DAY
ZEAE A B I KB IINHLAR

BZa=y FERBILTWDEYD, o=y MIEZ
DTA FPHH TV IRONERHETE D, LRHFAN
TN TH BT D EETEEE ORI/ NS < THLeR,
ANELIE DR 2 Z 0T,

FDMA F=R%, SHFICEY i bnEHEo 74 hEhn
FHUZEID Y TONTERDEEEREANTE T A FOR
ITEWHITEHIET 25 THD. ZHa=y MIKTA b
DOEFE I E > TWB T, BED T A b DFEIRFIC A
JTLTWTh, o=y MIEDT A b HTWDE
ROPERHZTED. ERFIIEMECTH Y, BEHARIK
DOBER KX L7250, AMELEOFEEZZITIZ W

CDMA 7%, HIFICEY T oo T4 hEh
FHUTEID YT BA D0 EHNTE T A ORI &
ITaHT 55N TH D, o=y MNIFT A FOEHK
EHoTNB2®, BEOTA PBRFEFIZAITLTNTD
ZHa=y MIEDTA EPHLHTWA RO ZRHKT
x5, BRHFRIZL TN TH DI, BEHEE O R
PINES L THE, LD EZ=ZITIZ W

UEOR#MEEZLDT-bL00NES THSH. CDMA FRIZL
D L T 5 & B SR v 7V TEERBIEE b
N TH D72 O REIITMETH H. FREIZEL T
MRRERIC R D EEERAESE, F0F A I 7T b@
T Y% B X8 2 i Z AV 5. ZOERIEELEE -
TWAH =8, iEeERE L CWhWiang A 2 v 7T 3
Hxk L TWDEA, BBREZEV ST BEs TR L Ty
52 & (REATA) Db

6. FEH

6.1 EH

YNTFE—HNVANTIHPA NI 7 A% ®T I v 7 AG,
AT 2 2L LT, FEDITEEEIC L - THl
FHAIRIC 2 DORHE— 7 FHEEZRTH T 280K EH
HLU7-. HEOREBRBRICEB W COYEE S RomEE T
Ry ABNCIERSE S Z LIk, EEOBLINLE D
b M) & FEME] LD 2 SDORHRIE R AL
LT EMTED. 2 DOREERITEG & LTRSS
720, BEISNTHWLIEBEE D~ v F U TIck > CEIEME
EREETE 5.

AT RESAROERER I, WY MREREET 57
DICbA v TN E T AL Bb /L E Y AORE T EZ (L
ST 2 FHON T AN EER LTz, ZORE, B
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R EICRR DO ERNREEFFOHN T AR fER
WP LTe, ZhIC kY, BHEDT 7 ARHE72 - THRERD
R a2 b O T AHOMERERTE 5 2 LR &7

AT ABMEE RS ST L Z 5 TROIZEE
WL E A, MEOMICHER EOREZRENTIR LA
Molz. Tz, AR EEE LM EZ X L2 A,
BURLS Z L ICBE & R EREN R D 2 L AR TE .
ZhICX Y, BmREOENDVETHIVUTH S OREITICHE
BH 2N &, S ROMRE TR & &k %@%XT
RN ENFER ST,

62 SHEDTE

HT AENREEEZESERLINEZ S THRWILE ORIIC
HNBLEDOREBEVWRALLNR -T2 LD, #BREK
BT Z L CHOLROHERPEETH D Z & 2 EEMIC
BEET 5. D&, BUTORICMITITHE N AOE AN
6%5:&%6,_h%T%&ﬁ%D@£LOOk%ﬁT
EHEFFCE 20 7 AEMEOIEM AR 5.

A OER TIEFHEILE V203, B - Fgsioxk LT
A INDFECBRORIZFA L THDH 2 L, MBEORET
FRIZEWVDRRN T END, el oW T b & RO
ERBELNDEBEZXTND. £ IT, B oWnThEEk
DEBREITHZET, EELDTATT EHT AENAED
B & el L7z,

HE oz, BeFE GREE B 16H07178
18K11302) B X ORAIMEEAN KA L &M O X EL
ZiF. HEATEROEEETS.
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