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New Numerical Simulation for Images Printed by Inkjet Printer
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Abstract

In order to improve image quality of industrial inkjet
printer, it is important to suppress white streaks or graininess
caused by failing nozzles or bulging instability. A possible
measure is creating a new design to avoid these problems. In
the development of new inkjet printer, AccurioJet KM-1
(hereinafter referred to as KM-1), Konica Minolta has virtually
evaluated new screen designs by using image simulation,
then successfully enhanced image quality as well as effi-
ciency of designing screens.

We have also developed a new image simulation system
which employs fluid simulator to achieve more stable and
higher quality images for the successor of KM-1. By employ-
ing it, we can simulate behaviors such as wetting, spreading
and coalescence of ink droplets (hereinafter referred to as
droplets). At the same time, contribution of other factors,
such as, time difference in landing of droplets can be taken
into consideration now. Furthermore, the system accounts
for error factors such as uneven injection volume or media
skew so that it can stably produce high quality images.

It is experimentally proved that the image predicted by
the improved simulation system matches the printed result
in the low-density region, but we also found that simulation
accuracy at high-density region need to be improved
because only limited part of the simulation result is currently
correct and useful.

We will continue this work to realize higher quality and
more robust printing until we achieve the level that is desired
by our customers.

* WA RBATEART BAFEA / R—> a v v ¥ — CAEHGER

KONICA MINOLTA TECHNOLOGY REPORT VOL.18 (2021) 59



1 EU&HIC

PEFERA v 7P 2y b7 vy —BFITEWT, Hif
BlhoREEIZE . SEELOZoIE, [ v 75
DL > T/ AN ORI EHNTERLS %S AL
R RA T4 TAE ML 7 W 23 O W O /7 [~ §
BIREF D IHE D FHOIIHISHE & 72 %, fhic & RRYE
f EO#ELR EBH), ZRSDRIBEDDEDELT,
A7) =V T RBE T o s, A7 Y — vtz
f1I12dh7h, 20RO EODRERELMETSH 2,
BEMICESOTZOTDTHEIDRVAZ Y — DR
RICHTH I ENTE, B 2EMENMZRTE 5,

A=A NI TIEHEUVI VAL v I 2wz, v
Py F YU I—KM-1DBFICHY, BET52
WO OMEHIERBRICH ISy a2 —va vy AT 4
(LT, "ML vy Ial—vaviyATFhvl) &2
B, ZONEZME LAY, fEREFHEILEZAZY —
v DYEBEREZR % 4T 9 12 & 7= > TR I CHEiG ) & 17
I END O IEFEICFRH o T, Y Ialb—
YavickhFEEEHEOTHERITA 7 ) — U OK
MR 2 T2 5 LK 91k D, FRNEA 7Y —VEED
HHEE oz,

KM-1 2 #k#% D B ~EH U T 722 2 |mE L 2 X % 12
H1 Y, WHOTRADD - BEIFHOFE S & v o 7l
WMEEZ WA S 2L —vavIicko TR TE2 L9
WL AFA (BT, A4 vy 3al—avy
AT LV2) NDN—= 3 Ty T RIT, WO R
MEL VO HTOHFLGLEETEL LI L, F&
FHRED SR X T4 THITE Lo IiRERT b EET
23k99732LT, BELBRMEEZEINT L0
DOMFHZ b HH R AT L E LT,

2 TIWAYOY2alb—2a vy RATALV2

2.1 BE
FNA VI Tal—vaviyATavl 2T 25
FCEN S - EIIL T DTH B,

(1) EDOKEWIHT-OEM
T D BT G BRI E S, W D DIk 2 #w»
ICREREZRIETT I EDBHS I %> KT
MHY, W ZFNSITNINT 2 0ERS 5,

(2) MEDERE
FHEWRE T & &\ AR T D8 % HERINIC
MWERT 5 2 LIZHELRE L, FRER—ALT27
NA v Tal—yavyATAvIZEEDK
HERTICERTE TR,

(3) WHZT A H = 2 1D
fE 63 % 200 O HHERMNE RS H LD Pl Z2 T 9
72®, AT 47 ETOREOEHLIRIULYD O
BIZOWTWE 77y 7Ry 7 2{LE3NTw3,

2.2 HEZ

VIal—F¥—OWBIIHIYH, UTOHEZT T,
HIEDEBRD -8, PAA v 7 Ial—avi AT
LV2 T, EERERORO D ISk T2 —vavz
R—RAEL LT ATLETHIEDEREHWL 7,

(1) AFRRIEICEE O R E WET-DIEM
FNA VI Tab—varyy ATAVITERL
TV o, HHETPRHEZE O BB L ks
Salb—yarTTL, A5 KT 5,

(2 I = A O N 6 T =R e
EgClxay tu— L HEETH - L HHEE D
LEDMERTICL 2B LA I 2L —v a3
v ETHRITL, BETESL XTS5, BHERTIC
KL NR R GG E T 5 DI,

(3) Hifks T 2L —v 3 viC X AR AL
Tk T2 =y avaER—2¢ L@ zE1T9
CEITKD, WHEAMCBTAEH 2 AL L XA
ZALEMBETEBLLIICTBILETAZY =V
AT T B,

2.3 WIinAS

FNA YIS Ialb—vaviATFAv2IcEk->TF
WL 72wz AR oA, KektE, A v 7 $E g
FETH T, WHIIROFEMZ BB O W TE Z 1UE
FHETIE R, 25 OMGRTNEOMEZRICEL T
W% AR E SR ET S,

ks 2 2L —va vERERPIICHAA DS A O R
P EEIE, BIENARGHEIRHICIN®O 2 2 & TH S, 3
RICOVMEY T 2L —v a VIFFHERENRRE LD,
MRy 4 RI2bM 228, Wik a2 —varorzi
W LD Z FHIT 28556, HY RIS B L
%, N2 MEREED 72 0 ICRE & 7 St 2 4R - Tl T
W27 HISR L TEEMNTIE R, 2 D7 ofi
PIal—arTREX 2HFBECOIHEEZITHI L
& L7z, WML LA T 258120 Tid2. 4. 2T
T %,

2.4 VRAFLER
DEZBEEZ, “AAL V7o IaL—varyy AT A
V2DEMBRER LS DDFig. 1 TH 3, Ik
a2l —va il ko TC2RIHOMRLHHIEZ £ D
SR B Z DS BT ZTO, WHEMORET—5 %
BT 5 (2. 4. 1 THW), ERNZGTEHITVA > 7
PIal—vaviATAVIZEETS AtZEnsn
W % H B & B TR Z R CE i L, [l o2
FHT, WERLEMER &N T2 3HER, BHOR
WMERZHNERE Lz Z20, WmiEORMGEZ R TR
2L (2. 4. 2T, BokpiEte i, AR
F—rBED L) I ERICE B0 2L —1FT 3
(2. 4. 3THMW),

60 KONICA MINOLTA TECHNOLOGY REPORT VOL.18 (2021)



CFD (2.4.1)

Initial state Final state
—— ——
Time

“ evolution
—_—
Numerical Ellipse
simulation fitting

Regression and shape prediction (2.4.2)

Condition parameters

V; : Volume of former placed ink
V, : Volume of latter placed ink

&t : Difference of placed time

Drop’s shape

Regression

d : Difference of center position

Image prediction (2.4.3)

Input pattern

Predicted image
Regression

s , B T o
. function %’% @%@:-ﬁ‘%&
Cmnvnana SEEISERTRETE

i Smerrataiiamty

. i’:%':f /o gkg_:‘ a8
Numerical S.';? Sanaiagain
simulation  SHSEESREIGEEAHERS

Fig. 1 Entire configuration of gel ink simulation system, version 2.
By expressing shape change of droplets with a simple mathemati-
cal formula using fluid simulation (Computational fluid dynamics
= CFD) and regression analysis, we simulate output image by
using the input pattern as a parameter.
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Fig. 2 Results of fluid simulation of two-droplet coalescence on media.
Depending on its shape, the system selects one way of approxi-
mation; one integrated ellipse (a) or two ellipses (b).
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(b) Simulated image

Fig. 3 Comparison between low-density printed image (input image
density 20%) (a) and image predicted by gel ink simulation sys-
tem version 2 (b).
Comparing simulation image to the actual printed image, it is
confirmed the appearance of two white streaks match.
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Fig.4 Comparison between high-density printed image (input image
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density 80%) (a) and image predicted by gel ink simulation sys-
tem version 2 (b).
Printed image and simulated one are not precisely the same.
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