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Precious metals and gems, mostly high valued, are used in ornaments, arts, and currency circulation.
Today the progress in imitation technology has increased the risk in jewelry trading. Moreover, jewelry
industry in Taiwan, despite its abundant capital, is still in recession and unable to expand its global market
effectively due to its conservative marketing strategies and the lack of standardized market orders. In the
era of electronic commerce, it is essential to develop the industry’s self-regulation as well as set up a cloud
platform between suppliers and consumers for a fair and transparent trading environment. This project aims
at creating a complete database in jewelry identification and activating marketing performance under the
service of cloud network system and mobile terminal server platform. Jewelry industry personnel can
consult the system for information updates, appraisal training, and further certification acquirement.
Individual jewel ID and record in database reduce trading risks for consumers and suppliers. It will be a
breakthrough for Taiwan jewelry industry if this system is established in cooperation with National Science

Council.

The cloud of jewelry appraisal and identification expert system consists of the following two parts:

1. Cloud database of jewelry identification records
There are one material property data bank for jewelry products or refined raw materials (such as density,
spectrum etc.) and an identification search system in which a jewel’s features are displayed in both full and
partial images (such as Macroscopic surface, Shallow inclusions, Cleavage, etc).

2. Expert system for identification, record control, and appraisal of individual jewel:
A registry control system keeps track of the output and trading record of each refined raw material or jewel,
which includes setting up serial number control, updating every trading record, and providing output data
of different class merchandise. It aims at establishing a fair and transparent trading environment, setting
up criteria and market orders, nurturing talents in jewelry education, and conducting tests for jewelry
appraisal certificate.
After finishing this integrated project, the technical achievements will be transferred to the “Taiwan
Jewelry Appraisal and Identification Test Center” to keep constructing and the business service operating.
Keywords: Jewel, appraisal of jewel, image identification, cloud computing, database, expert system, natural

gemstone, precious metal, artificial gem, Optimization gem
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ii’hn~§%#u~5<mwnﬁpiﬂm~i§%u;3h@muﬂﬁgﬁgﬁm,mﬁﬂfu
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" RGB ¢ #24&menfiiha v > R EFIAHLSRARGBiFTd 773 238 7
0 if BLG

s H= s (1)

360-6 if B>G

H®R-6)+®R-B)]
HY P=cos’ 2

[(R-G)+R-B)G-B)[”*

, o3 2
fefck S=1 (R+G+B)[m1n(R,G,B)] (2)
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A E S Bl H R 360 & RIT K-S LR T[0, 1] Bl o 4ok #rpHRGB 0 5 4]0, 1]
2B R E# SR HIS % e ghiBERp

B. HIS#3# ¢ 1 RGB
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% H 2120722 240° 22 FpF > H JE £ % 2 1207 »
H=H-120°
A RGB & i 7¥ o 7 ;% &k F48 ¢
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§ s R d A
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D. YUV #&# ¢ 23 RGB
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(7)
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(a) (b)
RO~ VBT Ei) FRIRILPP L 0) FRLFS 245
B F 7 AT
PR § TRERSTELG 8 TP RP e T AR AdRE ) AT 07 B p b Act e AR
FI’; o
L. I%iﬁ"o%ﬂ:“#é—i i
-7 Ig\_i B RAZEMAIE b o TRE KR T2 f AL gk P % % Yang &2 Toh [3]#74% )
g BBk 7 & ¢ Emit B (Adaptive Fuzzy Multilevel Median Filter/AFMMF) %k 2 ;R 21 W gh A
oo gt B B Ok B B 2o 2 (Fuzzy Associative Memory) @ 73 1 enig & 5N end K ¢ BiR A E
ik BUPRT B K ¢ Bk ¥ (A Multilevel Median Filtet/MLMF) - i 42 8 5 gt 3 2 32 i g 22
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M, =med(A,) » A, ={p,,ps,DPs} ©)

GG T @I - 5K ERRNERY S

Y .. =max{M M, M, M,}
Yo = miniM,, M, , M, M}

min

Y med{ max’ mm’ps} (10)

;}ﬁ]" lﬂzfé/ﬁsﬁ/zg“fﬁrj B
PR s pR RARNG FE R &
ﬁ%ﬁﬁﬁ**%é%éﬁlmﬁﬂ°

Y/ CTEA R @ﬂmﬁﬁwl R0 s kY Bk B bo] BAAR AR e R 3L 0 2
Tk B ok M B ie R K iR RARFR DR 88 o Fuzzy BB (U, V) #7& 7 e dERR) S TIF X is
U,.THEN Y is V,. ;> U, & 5 X i & & (Fuzzy Set)» V, 2 Y fick B & > @ #OR RAI 7 d Tt
E EEEORFEF KU @A P A Y B B TR Y GO RR e (1) i 353
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DGFARKT { P Dyss Do R FT)

A FTRe B FEM(i=1234) M, 5% B (Credibility)™ ¢ M, 22 M, ip b 0= B hF p, 08 %
EZEDFE N oM GG HEED 5 |M —p,|+| M, —ps|+|M,—p, | > 2B 5 5F A FE 5 256(8
bits)m % » B M BARM ez Bk p B AL B A 30 U M PIASTKE B aFRT
AR T F M T A e F R SRR o

B. £M &Mk inz B phGHLE > 108 M Pl AT KE Y B PR SR
F01 F p, ATV A F B F ) EAE AR e o

C. EM,&2MAPM = BijE p chB L E A3 1082 20 2 PR (A FE 5 256) » M, P E G 224 3

G H R o

B BLA T i ¥ RV R0 §F 4 O #i(Fuzzy Membership Function)[4] % i& {7 2 & » VL(Very
Low)# 7+ & * & X > @ VH(Very High)# 7+ % * B % o &35 7% & R P (Fuzzy Heuristic Rules) » #¢ i
FOLHEST A (Subset) ¥ ehifE 3 B AP R F R RIS R C MR R RSB F T S

Cix = Fyg X wyy + Fyp xwy, (11)

2R Gwy (=0.8)8 w, (=0.2) % 15 * B chfE £ & (Weight) » & 2 A iz * B (Credibility) C, 3+ B 3% 4e

T

C,=>C, (12)
PE4;
F4 - D, g s 2250 HApR T hF, s 075 2 F, 5 0250 Rpl& % R C, :
0.25x0.1+0.75x0.8=0.625  B~E ~ fiks i3 * & ¢ @ §_AFMMF = 2 cnd gLy BK KM, ~ M, ~ M,
BM P H LS BRSPS E Y RDY B YflﬁYfz P R 7§ F%ij‘l'kf;:’ij‘z g‘ermax'k?Ymin
mF > B AFMMF mﬁ%l HERE
Y:med{Ymax’YIninipS’Yfl’Y}'Z} (13)

I pHEyFEFRRBGEs

d MR R & L 2 (CCD & CMOS Image Sensor) 5 435 » AR P] 5 7 2L 5 483 > Brihx
*is 0 BikY OF A2 5 P R4 (Object Target) » H A438 4 A P4 5 § B ij(Background Image) °
RO FER G FRBGF EAREA D “,f o LEIHCELP-HTRELT 0 - MELEF B SRR
SR AT AR ARG ET RRABEEFT T P NE AT TR o ARHBRP Y
GAELRTAE RAL S B § AP U AR T R (RALY bR
FEFLHEIFPAHELAR V) REFI RN Z PR BT R R FEEFIFFEF I B GAERE
PR T NS B RJT e KT R EF R RGE -
® - EimgE
Bip PR P ARkt P 0 AP E AR e A 4 T RIR-¢ B IR0 S B L% (Peaks) 0 &R
Bk B AR R 2T R R RGE - B ORGP (Threshold) » 27 11815 B %
oo BB Flpt AR SN PR E AR R AT R PR A PR E A2 4 Otsu it
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& mE - 01

| Au(%) | Ni(%) | Cu(%) | Zn(%) | Co(%) | Ru(%) | Rh(%) | Pd(%)

1 99.6842 | 0.0000 | 0.0011 | 0.0000 | 0.0000 | 0.0000 0.0000 0.0000

2 99.8818 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000 0.0000

Ag(%) | In(%) | W(%) | Os(%) | I(%) | Pt(%) | Pb(%) | Fe(%) | Sn(%)

0.0229 | 0.0000 | 0.0000 | 0.0000 | 0.2817 | 0.0000 | 0.0000 0.0000 0.0000

0.0115 | 0.0000 | 0.0000 | 0.0000 | 0.0966 | 0.0000 | 0.0000 0.0000 0.0000
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Bt 02-1(F 22 %)
4| Auw%) | Ni(%) | Cu(%) |Zn(%)| Co(%) |Ru(%)| Rh(%) |Pd(%)

59



1 |81.5150{ 0.0000 | 16.8221 | 0.3493 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2 |81.5263] 0.0000 | 16.8052 | 0.3694 | 0.0000 | 0.0000 | 0.0000 |0.0000
Ag(%) | In(%) | W(%) |Os(%)| Ir(%) |Pt(%)| Pb(%) | Fe(%) |Sn(%)
1.0065 | 0.0000 | 0.0000 [0.0000| 0.2970 0.0000{ 0.0000 | 0.0000 |0.0000
1.0377 | 0.0000 | 0.0000 [0.0000| 0.2515 |0.0000{ 0.0000 | 0.0000 |0.0000
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B L 02-2(F &2 %)

P | Auw%) | Ni(%) | Cu(%) | Zn(%)

Co(%)

Ru(%)

Rh(%) |Pd(%)

1 [41.5059] 0.0000 | 5.4656 | 0.0000

0.0000

0.0168

0.0000

24990

2 [41.6060| 0.0000 | 5.4498 | 0.0000

0.0000

0.0245

0.0000

2.5082

Ag(%) | In(%) | W(%) |Os(%)| Ir(%)

Pt(%)

Pb(%)

Fe(%)

Sn(%)

50.5027 | 0.0000 | 0.0000 {0.0000| 0.0000

0.0000

0.0000

0.0000

0.0000

50.4014 | 0.0000 | 0.0000 {0.0000{ 0.0000

0.0000

0.0000

0.0000

0.0000
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Bk 02-3(Fit 2 e inl)

%3 | Au(%) | Ni(%) | Cu(%) | Zn(%)

Co(%)

Ru(%)| Rh(%) |Pd(%)

1 |75.7401] 0.0000

6.9213 | 0.5847

0.0000

0.0000 | 0.0000 | 0.0000

2 175.5629 0.0000

6.9846 | 0.5897

0.0000

0.0000 | 0.0000 |0.0000

Ag(%) | In(%) | W(%) |Os(%)| Ir(%)

Pt(%)

Pb(%)

Fe(%) [Sn(%)

16.7440 | 0.0000 | 0.0000 |0.0000{ 0.0000

0.0000

0.0000

0.0000 {0.0000

16.8528 | 0.0000 | 0.0000 |0.0000{ 0.0000
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0.0000

0.0000 {0.0000

] :I.I.'E.l L!
11000

l[[l[l:-E
EM-:-%
Eﬂbﬁi
Il.'l[l:-E

6000 ]

£000 ]

b ]

S0 |
000 ]

1000

i

EE

Bl

Agka

§00 ml:ﬂ H 'I.'Eh

PigiEiRl © 0.582TL

FE B3 EDX3000 534+

}ﬁ‘ﬁ?clﬂ“ 2010933 &

BRI E 1010004

BOEIFIES: 100 F 11 E[ 27 !

RRBIES :

62



&5 - 03
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