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Image data processing 
for printing

This invention provides a set of new rasterization techniques
incorporating the specific dotgain of a printer, enabling both
very high resolution and printing of multiple channels without
moiré pattern. Sharp images with a reliable color reproduction
can be achieved using an integrative measurement of the be-
havior of all channels resulting in a raster optimized for a spe-
cific device.

Todays printing devices commonly rely on amplitude modulated (AM) or frequency modu-
lated (FM) halftoning.  Ink spread as well as the optical path of light through the ink and
substrate introduces a deviation from an ideal dot in manifold and mostly unknown ways.
One commonly refers to such effects as “dotgain”. When printing with FM, dotgain is much
harder to control than with AM, making it hard to integrate FM into a standard workflow
like the ICC-CMS. Therefore, FM is not used widely in high volume printing.

FM is well known to result in higher resolution images compared to typical AM techniques.
By using integrative measurement of predefined patterns and by controlling the amount
of overprints in maximal resolution, the printing process can be controlled and increasingly
resembles additive printing. In this invention, the dotgain is directly incorporated into the
algorithm instead of applying preliminary color-corrections. Therefore, possible loss of con-
trast and detail caused by the color corrections is avoided even when using high resolu-
tions.

Invention

Advantages

Background



Empa, Technology Transfer
Alexander Sutter, alexander.sutter@empa.ch
Phone +41 44 823 45 55, Fax +41 44 823 40 08

Tobias Stamm, Scientist, Media Technology 
tobias.stamm@empa.ch 
Phone +41 44 823 46 75, Fax +41 44 823 41 75 
                                                           
Klaus Simon, Professor, Media Technology 
klaus.simon@empa.ch
Phone +41 44 823 41 71, Fax +41 44 823 41 75

Empa is a transdisciplinary research and service institution within the ETH Domain covering selected fields
of materials science and technology development including important environmental aspects. Empa’s
R&D activities focus on the requirements of industry and the needs of society, therefore bridging the gap
from science to engineering and from research to industry and society. As a result, Empa is capable of
providing its partners with help to improve the quality of life for the public at large. Safety, reliability and
sustainability of materials and systems are cross-sectional topics permeating all Empa activities. As such,
Empa plays a key role in Switzerland's research and innovation landscape.

Empa

CH-8600 Dübendorf
Überlandstrasse 129

Telefon +41 44 823 55 11
Fax       +41 44 821 62 44

CH-9014 St.Gallen
Lerchenfeldstrasse 5

Telefon +41 71 274 74 74
Fax       +41 71 274 74 99

CH-3602 Thun
Feuerwerkerstrasse 39

Telefon +41 33 228 46 26
Fax       +41 33 228 44 90

www.empa.ch© Empa 2010

Ownership

References

Contact

Several FM algorithms are already used for testing by various printing companies. This invention is especially de-
signed to be integrated to high volume printing but is applicable in office printing as well. The use of overprint-
control introduces a trend to additive printing. This algorithm is design both for high- and low-register-accuracy
devices.
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