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Abstract In order to improve the estimation precision of inverse halftoning values whose halftone patterns don’ t appear in
image training set, an inverse helftoning method based on look up table{ LUT} and Elman recurrent netwerk is proposed.
Firstly the preliminary LUT is built from image training set. Then the Elman recurrent network is used to approximate the
mapping between halftoning and inverse halftoning. After studying, training and optimizing the structure, layers and nodes
of the Elman network are established appropriately. With this network the continuous-tones of nonexistent halftone patterns
are estimated. And the complete LUT is generated. Experiments show that the proposed algorithm can generste inverse

halftoning images of good in both visual effect and PSNR while having low memory requirement and inexpensive computation

than some of existing algorithms.
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Fig-1 The model of error diffusion halftoning



1990 ‘ S EEREAEER

wz#

PEHBRBEHERDLERHARIAL, AR L
G, —EAENE LR ERR T ERERE . E
ERERAEEERC S FRREMGERRE,

A SCAEXEI0]BIEMER b, A A
REMIELEREF R, 5 A Elman B{[E T MK,
E VIR R, DR A R B
B LUT H. # & & B EE =k LUT fhit e
¥ERE ¥ LUT 2R,

" Eiman M 27 BP FEM FHEMEBES R
RMERTEMRMATEIBHEFME, X FHHBIR
ERRETHERTRENFRETH, ETRE
EEIABEPIAZRMIT, AT L& N oA
BT, A 16-rect BRI WA 5B
2B AME X F K, 454 Elman FE R EAE
FTHER, A CHETIE 2 frR® LUT 3 4 F 8 &
Mg HEENARNERFAFABRNES R
WERETSESH—SEMES (AIE 2 b XE

A VERGEESHMEESBETAEER. & -,
n A Elman 2 MEHWMAT SEABEY AK,
ABCHHANGARIER BEIER{FS.
BEFGHENNERBESE UEFNETREEMH
SriHE L AN ~ (7)), P, 5, RRBABS
MBI s RARREE AHEBT 3

(0 = 3 e () (4)

z(£) = f(§,(1)) (5)

©S(1) = zﬂ“aj,jzj(}-l) + iA‘.Jx,.(z) (6)

RS + 5 (1)

£ iR, % T Elman 15 R4 69 LUT $E 40
RELNT.

(1) WO EBMEFAER LUT Ed, R

FRKTHEKOBEERFIEL,

(2) % Elman MIEEREV AR » KEIRE

e, WM HETHFES HENBERRIEKA,B.C;

(3) A% 48 Elman F0A 3 B RE

AW LUT FERE Q). BT QL) RERENE

ZEE HAEERHREAG)H C(OREIBHK
@[0,255],

0 if Qi) <0

255 if Qi) 255 (8)

round(@(i)) otherwise

P(i) =

5

*

Bl 2 Elman 335 M2

Fig.2 Elman recurrent network for inverse halftoning
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Tab.2 Performance analysis for different algorithms
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