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General Context

Materials of Cultural Heritage:
Appearance Acquisition and Reproduction

2.5D printing: an additive process where
layers of UV inks are placedon top of each
other, creatinga coloredandglossyrelief.

Printing parameters can vary and their influence is
unknown.
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@O Model OO Protocol andresuls O Compensatiorprocess

Modelling Issue

We want tocharacterizeand tocompensatethe abilities of the texture

printing process.

Input yYy >[ 2.5D Printer] > Output

T Transfer Function
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Modelling Issue

We choose to work with a Height Modulation Transfer Function (HMTF) such as:

Output Height Modulation (f)
Input Height Modulation (f)

HMTF(f) =

where
Height,, . — Height,,in

Height Modulati =
elg oautation (f) Hé'fghtmax'l' Heightmin

For a given frequency f.
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Modelling ReliefAdaptedMethod

Z A 3 variables in input:
pre b o a— .9, h: oy - - O o B e fomRiaeabed i A 8frequencies
A 9 pairs of heights
A 3 droplet sizes
> X
Frequenciegcycles finch) 5 10 15 25 30 50 75 90
Heights(pm) Hmax- Hmin Hmin Hmax
1 12 15 27
2 28 160 188
3 33 107 140
4 45 33 78
5 54 42 96
_6 59 48 107
7 78 0 78
8 89 111 200
9 128 60 188
Dropletsizes(um) 1 3 5
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Modelling ReliefAdaptedMethod

3 variables in input:
A 8 frequencies

A 9 pairs of heights
A 3 droplet sizes

frequencies

heightsV
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Modelling ReliefAdaptedMethod

Measurements —— Sourceq
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Protocol and Results Results

um Longueur = 10.0 mm Pt =131 ym Echelle =200 pm
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Output response after micropographic measurement
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Protocol and Results Results

An example of results

% HMTF 3
: ( Heights Modulation Transfer Functions
i F---8Zz._*% 1 for the heights pair
T Vg _ [107 pm ; 140 pum]
8 % Droplet levels 1, 3 and 5
;3; 10 \Q\\ .
" \\\ _ Hy
= . HMTF(w) = —
= \\a
\ 1+ ()"
14 __"_ A \\ ’\‘ | J (WO)
o \\l\ with
g |8 REERENG \ )
. s | Hmax — Hmin = 32.94 pm 0\ Hy the gain
45 i } wy the cut-off frequency
10° 10" 102 \ n the order of the systemj

frequencies (cycles/inch)
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Protocol and Results Model
Droplet Droplet Cut off frequency
One model level  size (um)  (cycles/inch)
1 1.8 58.53
3 54 52.92
HMTF 3
h ' /( 5 9 46.11
o O: ks :‘5_- il ¥ /
B E\\
o Wy / 0.55 \
@ A HMTF(w) =
S ot \Q\ w
g W\ \/1 + (_)5.2
E | L\ W
£ \a with
\
ik 5 w, a function of the
== vi \
o o droplet level
el e !
s | Hmax — Hmin = 32.94 um Q¥
- \ wo = —1.7 X droplet level +
10° 10’ 102
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Compensation Process

Input y Y >[ System ] > Output

T TransferFunctionHMTF

Digital
Compensation

\.

Wiener filtering

_, F(input) HMTF x HMTF*
X
HMTF * HMTF x HMTF- + SNR’

Inputcomp = F
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Compensation Process

An example of results
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Hmax — Hmin =32.94 um

for the heights pair
[107 um ; 140 um]
Droplet levels 1.

curves
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/ Characterization of the 2.5[)\
printing technique

Limited texture possibilities,
enlarged thanks to the Wiener —

filter.

Texture and Gloss

\ response? Zy




Conclusion

Nevertheless, despite all changes in frequenameschange in glosseems to be
perceivable to a human eye.

‘ How to go «owards
the mat»
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