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Abstract

Halftoning is a technique to create the appearance of intermideate tone levels
by controlling the spatial distribution of the binary pixel values. Recently, many
printing devices such as image setter, inkjet printer, laser printer and facsimile,
generate binary image, they require the technique, Ordered dither is achieved
comparing the gray scale image to periodic array. This method is fast, but it
occurs periodic patterns. Conentional error diffusion generates a good image. But
processing speed is very slow and appeares worm artifacts in middle tone scale.
To improve it, BNS(Blue noise Screen) is developed based on Gaussian
distnibution. In this paper, we discribe methods to design BNS based human
visual characteristis and to improve blur appearing at edge area of image by
USM (using unsharp mask).
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Fig. 1. Radially average power spectrum.
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Fig. 2. MTF of the human visual system.
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(a) Implemented of eql (b) Designed 2-D filter based on MTF
Fig. 4 2-D low pass filter based on visual MTF.
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(a) Halftone image of white noise. (b) Radial spectra of white noise,

Fig. 5. Halftone image and radial spectra of white noise.
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{(a) Blue noise pattern, {b) Average radial power spectra.

Fig. 6 Blue noise pattern and average radial power spectra of primary BNS.
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Fig. 7 Binary pattern and corresponding value of BNS.
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(a) Binary patterns and average radial power spectra for g(g=192).

=

-
[
.
-
.
-
.
-
am a =
L]
a
-
~
~—
=

=

Py

Average power spectrum

©
@

- s N : .
-, [ . e . ’ N N T I ]

“ . . Radiél Freqﬁency
(b) Binary patterns and average radial power spectra for g(g=240).

Fig. 8 Binary patterns and average radial power spectra.
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Fig. 9 Gray scale and image halftoned by BNS.
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Table 1. Acutance of BNS, Error diffusion and USM-BNS

Type of halftone Acutance

BNS 3275

Error diffusion 52.75

USM-BNS 40.25
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