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Abstract

This paper proposes a vector error diffusion method for smear artifact reduction in the boundary region. This artifact
mainly results from a large accumulation of quantization errors. In particular, color bands with a smear artifact, the width
of a few pixels appear along the edges. Accordingly, to reduce this artifact, the proposed halftoning process excludes the
large accumulated quantization error by comparing the vector norms and vector angles between the error-corrected vector
and eight primary color patches. When the vector norm of the error corrected vector is larger than those of eight primary
color patches, the quantization error vector is excluded from the quantization error distribution process. In addition, the
quantization error is also excluded when the angle between eight primary color patches and error-corrected vector is large.
As a result, the proposed method enables a visually pleasing halftone pattern to be generated by all three color separations
into account in a device-independent color space and reduces smear artifact in the boundary regions.
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Fig. 1. Block diagram of error diffusion method.
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(b) result of vector error diffusion.
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Table 1. Comparison of the CIELAB color difference using
scalar error diffusion, Haneish's method, and
proposed method.
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(a) (b)

(a) {(b)

(© (d)

33 10. flower Z2t GAk (o) AZe} X} FHAHHE X
g3t A3 (p) Haneish g2 M3 Zz ()
X

#HEe 37|k g3 Aol (d) YWE 30|} HE
Ztg Mgst 23

Fig. 10. flower result images; (a) result of using scalar
error  diffusion, (b) result of using Haneish's
method, (¢) result of using vector nom, (d result
of using vector norm and vector angle

~ - Ao, ‘bike’ F49 AlA FE 223l 'flower’ G4
(c) (d oA Eol FEe A ““S°] 71&9) ol nlE 74

Eg
a8 9. ‘bike' Z2F Bk (a) AZE QA HAHE HE St log & g Atk SHAT g Aot 4
; Z;Hg} j{neﬁh;f% Zﬂ:ﬁf a2 uf)ﬁ 49 WLE AGRE ARAE A0 A F
d oSS BT ER QA UEA g0 golAe 2ol wAsdT. 0% WY Zez 4
Fig. 9. 'bike’ result images; (a) result of using scalar AL YAFeEA (D9 23 FFEANA O
error  diffusion, (b) result of using Haneish's AA 4 M ¥ JAAL A+ ATk
method, (c) result of using vector norm, (d) result aJees Aoks MY i NS ZEl T
of using vector norm and vector angle 271z A Pue] Hed A Age oF B
7t ol &dte] oA Eikg 2AFoRA PE A S et e o v P JHE 4S F
g 2S F AU At HE WA WY A71E A dglew, HE A7iet Wy Zbg AMRSt FA 99
f3te] oab Fite] RE fod H HE 4S5 ALE of A ZAE AAEAT. FA FGolA wukE<l
3t HF ﬁz} g dAste wHoR olFolA] gl A EoldE e A7E AMEEHe 7 4 oAHE oA
o. A 948, 9, 109 (c>_ e 27]eE AREsho] gt FAGgM Aoz AAT & YUk 2FaL
o A& Aolg Aol (dE HE Z7]¢} W QA Fito g Qg 7B A7} EOVPE g BA
Z+& FA 9l AHgste] HE Z} s HE&d A at7] fls ME 24-& AMgste] oak S RS Ao
ojty, WE] AVIE AEste] A WY A4S AT E sttt olegt o R AEH FFE 7€ W
#7129 Haneish B9 2380 43 F2 34 vl Aol A A 5 @de] Zastd
"g ¢ & Uk 'Macbeth Colorchecker’ %4¢e] 3|4
Z A, T3 s A WA FAdo] ZFasia
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