9265 4
2014 4E 11

SRS R
SCIENCES OF CONSERVATION AND ARCHAEOLOGY

Vol. 26 ,No. 4
Nov,2014

X EHHS 1005 —1538(2014)04 — 0076 — 08

= JEIE R B AR FE P E E B S ZE A
A5l _E B R #HI4R
— A iR E (SAM) 4 £l

At A
(PR S S A5 5 o, DU AR 610071)

R NHRZOCTE A EREAE B 2SR 3R T3k AT DG R R SR 4 1 B [ 1 1 72 D16 15 14
8 R CHE Fry BRAT R Xk 22 o PSR REAT 20 ARG o 38 o 45 22 U 00 S ARUAI 45 R 5 2 11 52 o o D BOR 2R 47 %
FU, 2 SR FH DI A SR IS IO ARG AN [+ 1) 400 o 8 8 AN ) 9 B (L, T RE HOT 4 A SR S8R, 5 BB/ ROl R e o o
FE B2 28 DX I SO0 31 i LR AR i e AR BEAT o 3l 3 % L RBURE BEA T O 35 A SR ) S B, IR BIURHI DG
AR U AR, S R A ] SR Y S P T (0 B B AR RO S 0 G R B A RO T T

H i SO U ) S AR

R FEOCIEBUREAR s ENVI; [ E0R 5 i f A
SMERFRIRAD: A

hESES: G26;TH74;TP317.4

0 51 &

IS R B DGE T 20 42 80 4RAX, Fd)
BN T B AR 25 o AR A ER BT A kT
LR R SR AN TN RE B iy i B (S 7/ K 8 ]
VN OIS LIOPUE SN ESPA N R DUNED R R (7]
SR b BB ST T 8 2 1 AR, 32 A A X
SO AR SRR R I AR R R S R
PSR sl RE AR Y M P EAG L BUREAY 42 5E
BSOS g o T P A A SO
TFB G B 58 % A2 A DL, e SO A g Y
e 1) Jo 55 S M T i e R B AR X = XA R
(9 RAIR B AT 43 2R db ot R 4 T A A
e 11475 2% M e D' 1 X BE 1 AT IS A 4 R BIURE
i BRI 505 B 43070 a2 i R
TR A JRIT T — 285 5T, By 45 %
WFTERT I B B B R R BT R iR S
)5 R RHFRIESE oL T 58 Je 55 AR o 0 1 X
Fa i BLIE X VY 2 ORI X AT ol i A
P RUR A [ P MU ER R G0 R 22 BT 58 BT 19 1R A0 A
TR P DU st Hk >R 4 119 DU 7e | 4 SR 3t 3 1R 3t
PEAT TGS B R AT O DL s R

WA H 12013 =05 —09; &8 H #1.2013 07 — 17

PSR o VUL IR A T BRI i O 3% A Xy
LS BT AR I T 4

Hh ] 14 e St 2 i i FH URL R D B 22, ) 42 1 o
FHBURL AT S8 S AR B S TAR R RIS . %€
BB A 58 7 6 AT 2 A5 400 sl it A (A e BRlouL
% XRD FTIR \XRF %) , 75 BUREA RE 73 Mo BLAb,
A IR 7 A 45 2R LR PR T 0 1 s ORE A T
ANBERFHE R M F AL IS B o moLih g
FORRE ) I S LR 00 9 2% 150 i LA RO 3 A5
B EENLAEA R A AR 1 6 2R TR Rl o
HATAH R R ARG D6 1 il 26 1 J5U8E b, T AR H AR
PrBEATOA 260 AN, DG T BOR HAT PR
N | RE R W BRI AN 73 AL, A SO ot
Pio P, HAE SO o A B RAT B0 el D iS¢

BUA X BIURHEE RE A9 s DI I TR o 4R 7
T ERVRE ) ] DU D e -
kT2 5T 1 R R A7 K 8 AN ] AR R
M EA A REAFTE2E 5o IR, A e i ) 2 [
BURHIK G P SRR 2347 [l I 7 g D 1 [ 1 SRR
JCHE A ERE LU AR L M BRI,
1 YT AR AT E A S [ 0 S O ) 23 S R
Ol b FH B S e A

YR T8 A JLAF 18 (1988—), 2, 2012 4F B MY T & B2 30 5 W W) 05 2% R 25 2% T I W0 40 o & ol 01, 0 34 6

E — mail ;09210540008 @ alu. fudan. edu. cn



5544

DUBEAE «m CTE AR B A H [ i 20k 20 26 AN 9 1o A0 4R 77

U SR i A5 i

1.1 ShiEEGREFRMIH

1L.1.1 Sh#EGEHFefRE R E N —
JH S ) st AR 22 ] T I VL B B b [ i
H e EA&FRALET B0 LA & OGS
Bor RPN I HERR 1)

AR S T 96 4R 3 Ry e VT B B AR (5 R 3
Jot R 1 it 22 A AT B AR R T R
AR G T PR R BR A AR 5 R 0 22 R AT B
Fedt o), Uy i T R Sl m b A R 2 W] A
F18y 7]t [ I OB (BT BT IR L = R EE IR
CLWNE WO B ) o SEBGRE S T NP . B —
20T BURHR TE DG R i g S, IR 7 R R
ZRRERY b i/ \ o ] 1 B0 44 5 9% Rl SR VL K
HAU L, BT HREN AT, 28 AR LA SR B
AR B Tl Ze s LR O ik 2 2
TR KO ¥ A0 328 0 i R, O R il & 4K |,
B AR IRl 100% , 67% ,50% , 40% , 30% ,
20% ,10% F1 5%

A2 g v TR DG R RS Yok ] THE-
MIS NUVNIR —350 #4781 5 G ik R AXAE i R AT
TR&E WS IERE S 2 50em, SRR BZ 1 63 43
BERM 1. Snm, G RETE Bl A 350 ~ 1000nm, 3£ 920
e
1.1.2 FZh#FEGRALE T IRBEMZITH
TR, i R B G AT AL, B S S 46 BT
AR S5 SR PR 68 TEAROR AR I A 324 T A58 AR
JREF 3R S, 0 FH I P xR AR R R A T I 1
R PRSP A M P IR 2255
1.1.3 J#magasr RA ENVEEMX &G
R IEAT T
1.2 EEBEE S EMIRR TG *E
1.2.1 BARs£5R50RE  mEOGIEEIR K2
DA IS o B & 0 24 B9 o B, % B4
Gt 5] B AR JC 4L 45 6 B H R AE 1Y) 44
FRo 6T EZ o0 25 1 BRI AR 98 2« S i TR
KW AEARFSAE T (B8 HIE OGRS N H
A AR ) SRR LAY D' 1% 45 B, 5 A 0 25 E) A B R ALE
AT 2 R H () 288 4y o ) 5 Aol ) 7 ) A RLPE B TR
W) BTG TR RRAIE v 4 B A 7E ] — P AiE 4 [A] X
LR

IS R H AR Y S BRGSO i
SR A5G [A] A RRIE A e — R OGS B T3 —
T DG I afIARES

1.2.2 k#AeEs  HERPUNT &7 Bt
TR SLAL B BT LL, i S ST SR AR G AL
/e

FIHT ENVI B4 1 3 oG 3 7% $2 B ) BE ( End-
member Collection ) $& IR 1) ' 3 it 2k, F HARAF
ESD i {2
1.2.3 B&mse) 5 £ R 3 7% @RISR
3 PR 2, A D63 A 4 1A (Spec-
tral Angle Mapper) , —# il 45 f ( Binary Encoding ) Fl1
61 {E B HUE (Spectral Information Divergence ) 4,
ABIFTE LA A LR R B 2 DG R AR TE
B ZFUREARS] ERINH . ek A IE RSO
N AN BB GIE R B AE A N 225 A i 2% o, it
HE SRAIGIE TGS Ok B OGIEE) BF)
SCIE R oA FRAE H: DT AR 2« e A Bk 0N, 350 B R
UM o ol PRI A A K A IR, 2
PRITPEE 5 BTG I /N T2 AR I UDRE 5
JCIH A IR -

AT IT N BB BB AT OG0 A S ——
P B DI O i il 205 AH 0 063 e il 2kt
F1 0 e —— VPG G35 A SR B A /N ——HE TR
B R TG M B A U ] X o
2 S AR PR G 15 12 il 2 BE A — Bk, { m] IS
BRI EOR

2 ZERFTHE

2.1 XEHFEERFUNYELIEEK

B o 7/ \ T B ) e e e A Ot 1 i 2k
SE R R e N L RO L S T R
T M A A RPAE , T 3 R R AR RS
S5 A/ NG AT X AU AT e P, S0
DTG AR DUIX /MU 6 it e AR HERS 15
3 A A T o A

2 DR ENVI B 204 e 1815 0 1% 4
AT EF 4 8 /8 (R: 650nm, G: 550nm,
B:450nm)

2.2 EEBE#E ST EIRS
A0.2(2511.4°)

K/ \FhBURH I e K A JEE B E S — B 0. 2 BEAT
JEIg A, R R IR 3, B R A5 R 5%
] 1] S PR URME S HEAT X LU J5 & B = Sk IE R DL
T B2 5 5 A6 77 SR DX L S e X3 ) 5 32 o 1 e 52
BrAS 25 R A, TR 3R & /D B R 5 A 3RO R
ERIURHBR A A 5 IR IR LR WO, X 5%
1B AN X T R BOR Y  S A []

RAREBRES—



78

SR 5E A REE

5526 &

BB @57

_|BKES W@ R

400 500 600 700 800 900

Pk /nm
1\ oh 1 i O A O 3% i £

Fig.1 Spectral curves of eight Marie’ s Chinese traditional pigments
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Fig.2 The “true color image” of the Chinese painting
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Fig.3 SAM results (value of threshold; 0.2)
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Fig.5 The standard cyanin and phthalo blue spectrum by comparison with the mean spectrums of different classes
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Table 1 Matching degree of phthalo blue mean spectrum compared with the standard cyanin and phthalo blue spectrum

S B (SAM ) S HEAE 14 (SFF) I (BE) w5y
HE 0.551 0.588 0.967 2.106
R 5 0.570 0.035 0.925 1.530
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Fig.6 Comparison between mean spectrum of selected class and standard spectrum of ochre
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Fig.7 SAM results (multiple threshold values)
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Fig.8 Spectrums of various concentrations of ochre collected on Jiajiang Xuan paper
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Fig.9 Comparison between standard spectrum and the two mean spectrums for each pigment
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Preliminary study on the application of hyperspectral

imaging in the classification of and identification Chinese

traditional pigments classification——a case study of spectral angle mapper

GONG Meng — ting, FENG Ping — li

( Centre for Conservation and Restoration of Cultural Heritage, Sichuan Museum, Chengdu 710061 ,China)

Abstract; Hyperspectral imaging instrumentation was used to collect the spectral and spatial information on a

modern Chinese painting. The spectral angle mapper (SAM) was selected to classify and identify the pigments used

in the painting. The classification and identification results with actual pigments used are compared. It is found that

in order to achieve more satisfactory results different threshold values must be assigned due to the different charac-

teristics of the pigments. The threshold value could be ascertained by studying the mean spectrum of different

classes in comparison with the standard pigments data base. Some technical details of SAM are discussed in order to

provide data support for future studies on identification of pigments used in Chinese relic paintings.

Key words: Hyperspectral imaging ; ENVI; Chinese traditional pigment ;Spectral angle mapper
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