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Analysis of Printed Surface Topography in Electrophotography and Offset Printing

Yoshihisa KITANO*, Toshiharu ENOMAE** and Akira ISOGAI**

Relationship between pre-printing and post-printing topographies of paper surfaces in both electrophoto-
graphy and offset printing was discussed. The correlation coefficient of Pearson between two-dimensional
profiles of paper surface and its printed surface at the same location was calculated by using four kinds of
coated paper of different gloss. The correlation coefficient was high for every coated paper except cast
coated paper for offset printing., but it was low for every coated paper for electrophotography. Even rough
low-gloss paper resulted in a low correlation coefficient, therefore paper surface profile does not influence
printed surface profile greatly for electrophotography. Then, transfer function analysis was applied to
surface profiles as paper surface profiles were input and printed surface profiles were output. Two
differences were found between the two printing methods. One is the printed surface topography formed by
toners or inks at lower frequencies. The other is the level to which roughness of paper surface is filled by
toners or inks at higher frequencies. Moreover, for electrophotography, reduction in amount of toners gives
a better correlation coefficient between paper surface and printed surface profiles.
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(a) Paper surface topog- (b) Print surface topogra- (C¢) Paper surface topog- (d) Print surface topogra-
raphy for matte coated phy for matte coated raphy for dull coated phy for dull coated
paper paper paper paper

(e) Paper surface topog- (f) Print surface topogra- (&) Paper surface topog- (h) Print surface topogra-
raphy for gloss coated phy for gloss coated raphy for cast coated phy for cast coated
paper paper paper paper

Fig.2 Surface topography in offset printing, Size 150 X150 pm, 10 pm in height with 8 bit gray levels

(a) Paper surface topog- (b) Print surface topogra- (C) Paper surface topog- (d) Print surface topogra-
raphy for matte coated phy for matte coated raphy for dull coated phy for dull coated
paper paper paper paper

(e) Paper surface topog- (f) Print surface topogra- (&) Paper surface topog- (h) Print surface topogra-
raphy for gloss coated phy for gloss coated raphy for cast coated phy for cast coated
paper paper paper paper

Fig.3 Surface topography in electrophography, Size 150 X150 pm, 10 pm in height with 8 bit gray levels
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Table 1 Correlation between paper and print surface topog-

raphies

Offset Elect.
Matte coated 0.88 0.63
Dull coated 0.88 0.61
Gloss coated 0.73 0.32
Cast coated 0.21 0.07
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Fig.4 Comparison in transfer function Dashed line: Offset printing Solid line : Electrophotography
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Fig.5 Surface topography in reduced amount of toners in electrophotography
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Table 2 Correlation between paper
and print surface topogra-
phies in reduced amount of
toners in electrophotography

Elect.
Matte coated 0.67
Dull coated 0.75
Gloss coated 0.48
Cast coated 0.05

0 B - -~
10 | W

20 | "o,

Gain(dB)

1 10 100
frequency(1/mm)

1000

(a) Matte coated paper (dashed line) and dull coated
paper (solid line)

30

= N
o O O
T

Gain(dB)

1 10 100
frequency(1/mm)

1000

(b) Gloss coated paper (dashed line) and cast coated
paper (solid line)

Fig.6 Comparison in transfer function in reduced amount
of toners in electrophotography
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