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Heightened Image Quality in an Ultra-high-speed Digital Textile Printer
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Abstract

Conventionally, printing on cloth is chiefly conducted
through screen printing, an analog process, with such textile
printing amounting to some 30 billion m? globally every year.
In contrast, although the digital printing provided by inkjet
textile printers made its debut at the end of the 1990’s, until
now, progress has been slow, with inkjet textile printing cur-
rently accounting for only about 5% worldwide. However,
today’s rapidly emerging SPA (Specialty store retailers of
Private label Apparel) companies need to provide large
quantities of apparel within short delivery times, and these
businesses cannot respond promptly to market pressures
when they are bottlenecked by analog screen printing. The
result has been a boost in demand for ultra-high-speed ink-
jet textile printers.

Precisely such a printer is Konica Minolta’s NASSENGER
SP-1, with which customer satisfaction has ensured its steady
market growth since its launch in April 2016. Spurring mar-
ket demand have been the unique capabilities of inkjet tex-
tile printing, which allow designs to be printed digitally on
textiles. Tracking that demand, printer design has evolved to
achieve striking results, meeting customers’ ever rising
expectations of high performance and high image quality.

Presented here is technology developed in response to
these customer expectations, technology that is indispens-
able to winning market share. If customer standards of image
quality are met, the shift from analog printing, with its high
environmental cost, to ink jet printing will additionally con-
serve water in the apparel dyeing industry and improve the
worksite environment.
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Fig. 2 Color deviation in geometric design.

2 BHEHEINOER

2.1 BEDAHZ=ZZXL

SP-113Fig. 3 ISR L7 & 9 ICHBD~y FEY 2—)L
(~y F2OTHER) #94 v RICIBL =8B 7 ~
Fa=v b (LA, PULFY) THEER S 4, v 7
A CHIMT % 2 &1 X > CHEBZRAIR A ©— R % %5
L7 (UEEE6,400m%/h), D7z EINAR L 7
D, TOWEEIZEERN13.5m, X~ k2 ERN
27mi s,

Print units

Area camera

Origin
detection Feed dir
sensor .

Transfer unit
=13.5m

A
v

Fig.3 SP-1 system.

DXL EBREVE, HRMFIZEIT LD
LB LTS X AW ENDHEIMYTER kD,
FRICIBfT O BIZIHE CH D, AR RE Ak
O EMTNDHET 5,

2.2 N)Lb7AO7 7 IVEIE
FRlOFEWMITNZLGET 5720, )L~ OEHZHE
L, ZOfEEITCICV b—JoD 70 7 74 )V EER
T3 LickoT, WHIEZRIT,

1) v s ZdEHE
L)V N EFHEWET B 72D, Fig.4 DX HF v —
FEERT 5,

72 KONICA MINOLTA TECHNOLOGY REPORT VOL.16 (2019)



Feed dire. measurement line
Feed dire. base line
—

#A ?k fl #A $

Marker ‘ Nozzle dir. base line Marker
Nozzle dir. measurement line

y

vy

e Y

Fig. 4 Belt checker chart.
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Fig. 5 Nozzle direction color deviation compared: PU4 and PU6.
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Fig.6 Corrected nozzle direction color deviation compared: PU4 and PU6.
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Fig.7 Camera unit.
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Fig. 9 Minimized color variation.
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Fig. 12 Sparse and dense weave areas of textile.
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Fig. 13 FFT analysis.
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Fig. 14 Effect of shading adjustment.
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Fig. 15 Belt cleaning system.
The wiper blades create vibration on the belt, causing ink dot
position errors, resulting in uneven density in the overlapping
area between neighboring head modules.
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Fig. 16 Deviation during belt cleaning.
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Fig. 17 Evaluation value of graininess between head modules.
The frequency spectrum of unevenness in the simulated print-
out (red) is weighted by the VTF (visual transfer function) (blue).
The intersecting area (yellow) presents the evaluation value of
the graininess of the unevenness.

KONICA MINOLTA TECHNOLOGY REPORT VOL.16 (2019) 75



DL ELZ AR O 2 iR T — 7 120 LT
WA A 5. 2 7:Fig. 18 DA DRI T T2 2 LT, %
DAV 2 BRI & BT Ab TEEiE & L 72,

Fig. 18 Simulated printout used to obtain optimal parameters of mask-

ing to minimize unevenness (graininess) in the overlapping area
between neighboring head modules.

Left: even printout, Right: unevenness (graininess) created in the
overlapping area due to ink dot position errors. The parameters
are optimized so that unevenness is minimized.
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Fig. 19 Optimization of masking parameters.
Masking parameters — number of nozzles, reduction rate, slope
shape, and dot pattern — are optimized based on simulated print-
out such that the evaluation value of the printout with position
errors is minimized.
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Fig. 20 Effect of optimal masking in minimizing unevenness in overlap-
ping areas between neighboring head modules.
Left: printout with conventional masking. Right: printout with
optimal masking.
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