MJBNMS| A gt HZE 0|85 HEIEWO A o 2 &4 UH

1z
ful
ok

=& 2006—438P-2-5

—

MJBNMe| dAIZ MEE 0] &3
HE EYo A9 o 7& o WU

( Banding Artifacts Reduction Method in Multitoning Based on
Threshold Modulation of MJBNM )
ORI SR B R T B

( Tae-Yong Park, Myong-Young Lee, Chang-Hwan Son, and Yeong-Ho Ha)

4]

oF
of

B x=Ro g #AAg Zo]7] 93 MJBNM(Modified Jointly Blue Noise Mask)e] QAg MZE o| 83 HEEY Wy
Aetaith HElEYelM w 2de 23 ZHA TUS TE EFE 7RV dEe] REHE Az d9dAe BdL
3} A7E Az} 71’\?4 Jels e} meld o]#d u AHE Fo|v] A, Aot e Aol LA 2¥€Yd 2
Ao o] REES TYUFoZH RE EEE Auid ) B4 340 Aoz o AY9 4A8 BYFm, B4 A
g ugod iH”Zl/} ABAdT MAE 1 MJBNMY JA# ¥WxE &80 4ol o MJBNMS Hd, #Ha ¢
Azkol 4z 4FHE T ol 23 F EYywnc F T FAZ o TFHEE 27) AT HAE AYH ez A3 o
Qo] o AFo] WAstE Syl o] AT AL "‘a“’ RE 239 fug AR} dAG W2 dfd o 3
4 o 4 HEZE ol 2Hdd F9 vy oz AFHC of o 2AH YAl F FAy g, 4 IA
Atolo] EAstE 1 Ao o] REEZ FHojA v AYS FojA Frh 2¥A P A4S, eyl HelgY sHe] HE
"ok 2 23} Aoksk wel g oz g AN 0 2Ee 29 + Itk A3} HIbE gray ramp FAMNA
oo mE HVS-WRMSE v 2%} color ramp G449 S-CIELAB XA-& v &tit)

¢

Abstract

This paper proposes a multitoning method using threshold modulation of MJBNM(Modified Jointly Blue Noise Mask) for
banding artifacts reduction. As banding artifacts in multitoning appear as uniform dot distributions around the intermediate
output levels, such multitone output results in discontinuity and visually unpleasing pattems in smooth transition regions.
Therefore, to reduce these banding artifacts, the proposed method rearranges the dot distribution by introducing pixels in
the neighborhood of output levels that occurs banding artifacts. First of all principal cause of banding artifacts are
analyzed using mathematical description. Based on this analytical result, a threshold modulation technique of MJBNM
which takes account of chrominance error and correlation between channels is applied. The original threshold range of
MJBNM is first scaled linearly sot that the minimum and maximum of the scaled range include two pixel more than
adjacent two output levels that cover an input value. In an input value is inside the vicinity of any intermediate output
levels produce banding artifacts, the output is set to one of neighboring output levels based on the pointwise comparison
result according to threshold modulation parameter that determines the dot density and distribution. In this case, adjacent
pixels are introduced at the position where the scaled threshold values are located between two output levels and the
minimum and maximum threshold values. Otherwise, a conventional multitoning method is applied. As a result, the
proposed method effectively decreased the appearance of banding artifacts around the intermediate output levels. To
evaluate the quality of the multitone result, HVS-WRMSE according to gray level for gray ramp image and S-CIELAB
color difference for color ramp image are compared with other methods.
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Fig. 1. Threshold scaling according to the input value.
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Fig. 2. Threshold scaling corresponding to banding artifacts.
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Fig. 5. Block diagram of the proposed method.
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