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Abstract

enhancement technology is introduced into the X-ray images of the cultural relics with reference to the medical X-ray

Based on the high-frequency emphasis filtering and adaptive histogram algorithm, the digital image

image processing method. After image enhancement, the edges and details of the X-ray image of an artifact are

enhanced, the contrast is stretched, and the useful information is clear. The results show that the proposed method

not only facilitates the image analysis, but also simplifies the entire inspection process.
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Fig. 1 X-ray image enhancement process of bronze mirror. (a) Original image; (b) result of high-frequency emphasis

filtering (D, = 200); (c) result of adaptive performing histogram on (b) (D, = 200); (d) result of image

enhancement (D, =500)

Pl 1 (b)) S 28 3k v A0 ik T 08I0 A 31 1 &5 51, v
BARSR D, Ry 200, ZALFEA H RS> BRI
R S, CEIVAR 55 1) JBE B2 A 5 ) o I A X b 185 O 1y A3
L CHIVHR 55 1 S0 L B0f 2D SRR R AT LA s
i A A B AE B DR B A AE S 1 A TRl A,
[, o3 2 Al 1 {5 1815 B 5, ERR AR 15 3 m
T T, ) 58 43 A D S LA AE B 5 2 S TR, i
T 1Cb) 11 8h 2 I BE 5 Bl /1N, B SR BUR B AN ok
B 1 ZTERE 1 (h) By B2t A& N B K
AL AL P A 4550 . AL ER A E A R 08 RS R R
J3E b ) FHAS TR) B B 0 38 K MR sl A9 L 32 5 TR A5
X LB A8 4 49 175 2 5 3 A [] B A 2 D LA A Y
952 ANRIEE 3 AN, W LLE B BT Y B4 LA N
1197 N I N e X (=D S e i) | B T =
ANEE Y i i) JE B AR AR A B RS BB AR R . R
I 5 B 14 45 % 40 1 S0 e 2 R SR L T LI 2 R
THRG MM AR S A RAT T AR K E L
B BEE(E R AT LURS B T AR B 0 A ok i A A AR
FERBL X T — 0 TAERA — & MH8 33 L.

B 1) 2ok HEEME D, 2 500 [ B3 5%
B, ATLLE BRGSO A TS . T
AR 3L BG  BE  Th E OR A AR R, AR
TR AR IR, T 3 5 240 1 A 1S O A% 5 n SRR Uk
SR/ IR AR B 55 2 R AR5 BN B
PR B TR . B AR 1 R I ) R A v LA B AR

F AR 0 S ah R T REZ MR B ARE R .
Hb BEC n AL IR A T2, WA e KN ) i A
FRIG RS R 0 KK WS 7 R,
55225 SCHRAHE B L AR ST 8 5 10 B 5 0 B/ NIE D2
TR R 2 A B
3.2.2 MA X RBEREELER

2 JE—h M ) X OGRS s B, %
PR HAR R 16 e, JEZA 1 em, X S4B G4 H
JE0 120 KV, BESGE B 4.25 mA, BEOGI E]
90 s, N 80 cm, K 2(a) 24 T 24 5K
I 0 R A . 2 AR e K ) A2 % L BE AR
X2 P R MR . XOG RS A XT L B 3R ik
XN
0.434uG « AT

1+m
K AD R XOEEURBXT LS L 0 SRR X Oy
IR EG R AR B HBE L AT Sy 25 4 (i
U G A TE ST 2R By 1) B RSE om o 4R
AR EE . 08 R B o X B 2R B BE = T RE A Y
MR E X BT 4R 1 BE 2 R ol TR /N R S B R Y
JEF 7 BB R, W e K, AD Wl R, R Z IR
[ B v SRR 25 A B AT B, % A X L
AD K, BAR S B R, HEEOROb R R AR
KA REXT X Y 5 el R BB AR /N, i B AE B R
PRI 3 ke X' BEAGORT LE B2 /I B RURHISURE 458 1A

063402-3



Wt 5ot T o R

SR DA P B a3 B R . 3 — )RS A% G i R D7
BRI R S, R Al e B9 RE i (e AT fiE
O BEAT X SRR, LAAS 2 X LR XL ER .

P 2. (b)) J2 2 aed v 4t i 980 90 e O L T P Y
Al Ja S5 28 BUE A D, 500, BSR4

15 B9 3 1 1G58 L B FURHBURL | e 2% 5% Bt LA i AR i
BA T I IR AT A5 A5 3 BT L 33X 26 {5 BN T 0F 5T oy B
MHIVE TERAELE . S8BT, MR XOEEMR
Hf i I R BOE AR Dy A 200 BEANE] 500, 3% &
h T AR B UG O B R IR .

B2 B R e AR AT S B XOBEER . () IR ER ; (b) 55 B R

Fig. 2 X-ray images of ceramic shard before and after image enhancement. (a) Original image; (b) enhanced image
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Fig. 3 X-ray images of clay sculpture (shoulder) before and after image enhancement.

(a) Original image; (b) enhanced image
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Table 1  GMG values of X-ray images before and

after enhancement

) Bronze Ceramic Clay
X-ray image )
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Table 2 IE values of X-ray images before and

after image enhancement

Bronze Ceramic Clay
X-ray image
mirror shard sculpture
Original image 10.7022 6.2308 6.9654
Enhanced image 11.9847 10.6347 12.9535
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Fig. 4 Enhancement results of bronze mirror by different algorithms. (a) Histogram equalization; (b) Laplace filter
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