H 38 % A6 TR KXKFEFROT F R) Vol. 38 No.6
2008 4F 11 H Journal of Jilin University (Engineering and Technology Edition) Nov. 2008

BL T B RS 1 Y 5% o 10 P R RA

Rk, g F

(W Z R FRBEAE WHNFR, BZ 71007

W EHMRERZSULAERBET —HVEEFXERLEL, T8 0N TETEEH &K
ﬂéﬁwkiﬁﬁi%%yk%%zﬁ#wﬁ Ie] B0 S O Ak M AT R B A B AT 4% B FL A KL
T ERAXMHET Laplacian £ FHE WL HG @ AHEA  ZHEA S Ko FENE A%
FRANGAEBNRERE R EERERNRKBPEREBE LR, TREA, ZEEET
R, mo e RefnBEAELe6 G A AEGNEEERLELATE LARS 2~3
dB.

KBR.FEAERA; ¥ A RZ00GEENGEE,; B @A

mE 2SS . TP301.6 X HEARIZED : A XEHS:1671-5497(2008)06-1474-06

Vector inverse halftoning algorithm based on image fusion model

ZHENG Hai-hong, ZENG Ping
(College of Computer, Xidian University, Xian 710071, China)

Abstract: A color inverse halftoning algorithm was proposed for vector error diffusion halftone images.
The analysis of matrix gain model based error diffusion system demonstrates that the vector inverse
halftoning problem is equivalent to that of refining correlated high freqency noise. By using K-L
transformation to remove correlation among different color opponents, an image fusion model based on
laplacian pyramid, which is able to convert high frequncy noise to tractable impulse noise. was
constructed. Finally Wiener filter with median filter was chosen as a denoising processor.
Experiments show that the proposed scheme can overcome color shift and reduce mottle. Moreover the
scheme can well reconstruct contone image and outperform the traditional methods at peak signal to
noise ratio by 2~3 dB.

Key words:information processing; inverse halftoning;error diffusion;matrix-gain model;image fusion

model

By P e — PR R S R RGBT 0k 2 PR R AT A T R A T Y A B A
WL A R Gl W o RGO R EOR b6 S,
A VT A 3 2 0 ] PR B b R . AR AR L AR I A O 0 2 9 A R R AR
Jo P AR T A A b AT BB R I SR BT DRt TR Y A

Wr#E B #8:2007-06-02.

E&TE . H By AHE B L4500 H (51416050205DZ0144).

TEHE BN L1979 ) &, PRI, P BF5E 5 ) - K% AL 3. E-mail : hhzheng@mail. xidian. edu. cn
BAEIEE T 1956 - 3 4% WA 0. BF5E 5 1) - BB EHG AL BT, 6% 45 2. E-mail : zp8637@126. com



% 6

FREL,F A THERSERAN AT X AL E . 1475 -

SRR 1P\ RN L 2 1 e D B S o AN
R 22 AR K 30 ME A 10 45 B AT 9 Al IR B
G 0 R ROR AR A RSN R o,
i 5 12 3 T3 A B B i R RO O vk AR 22 )
PR Ay S e R, BT ARk B 0 P S s A R
e P IO 2 R e SRS 5 vk T AT 305 2 A T 4 2
F— 8652 TR AE R e A X & ge it A7 1)1 2%
T LA 1Y Je Bl I 1) 5 RV 0 i I T vk AR A AR
FEAR AR CR AR IR AN 1Y BE ) 2% 5 /N 7 ¥ L RE
PRAe B AT B B T AR N AT is 55
AP T .

Danxra-Venkata N, % A #&H T —Ffh K &=
Z2Ar R IR 7 RS S R T AR SR a2 R O
K B A0, Gtk 2Z ] B AH PR T 7 A N R Uk
N TSR AT . 2R ] b 3R A% G 30 > 8 Oy v 4k 2
KR 22T HCE B TR % S )
() P9 AH e 5 B0 9 TR B0 7% 01 L
PR

LV 5 25 AR 4 5 O A TR 25 A LR
W S N (R BN 8 WS e o
RO S5 200A AR DG A v A MR P ) 2 R T AL O 2%
W5 AT A T 3 A7 A 1 e AR P ) T R e R
O o 3 24 ] ) R — i AR

1 DRZE 70 HIER G0 00 I 1 4 R 7Y

K1 SR 22 0 Bk R 58, R I i
WG B E— 5. 2(m) €[0,1].b0m) €
1041370 531 DAy 2 85 €5, 18] A5 R 2 ] RIS A m o
IR A s wCm) AL A, h o IR 25 40 TR
HYRLE R EL eCm) AR 22, QC ) AR HE Y 1]
BB A PR 7 0358 22 3 5 8 AT 3R R
u(m) = x(m) — h* e(m),e(m) = bCm) — ulm)

lou=>1/2
0, HoAt

Danxra-Venkata N. & b K 7 85 8% by £ 1%
SR AR KL RS 7 Cm) (09562 4 2]
2 iR, Ho ool 2 T B 4 ik 1) A 56 P Y 1R
PO WO M TR M B /N TR 2 T

K, = arg m%nE[ | 6Cm) — AuCm) || 2]

RAEACAY R A IR 22 1 LR LA P A i
WG S O FIE LIRS 2Cn)) F1— >
CEIE bCn))  FERI T I R G A5 5 M
8 TE A 9 A% 35 oK K o3 ) R

b(m) = Qlulm)) =

B.(2») = K[I+ H()(K,— D] 'X(»
€D)
B,(») = [I— H()]N(») (2)
Hrp: B.(2) 5 B, () 430l O {5 5 38 38 e 75 58 G
R R R X (2, N2, H() 435 R
x(m) snCm) » h BB 7%, T g BA 0o S B, 3 A

F G 1
B(2) = B,(») + B,(» (3
+ u(m)
AR N N
x(m) > 00 ;,(m)r
rL% N
RN

1 FRRESBFARSE

Fig. 1 Traditional error diffusion system
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Fig.2 Matrix-gain model based error diffusion system
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Fig. 4 Results of 4 inverse halftoning methods
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Fig. 5 Mottle histogram of 4 inverse halftoning methods
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