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New imaging technologies
for label finishing

Dr STEPHAN KREBS', ERNEST SCHNEIDER?

Atthe end of the 1960’s the first range of finishing equipment for print-
ed labels was introduced by Arpeco and later by Rotoflex. They were pri-
marily designed to convert efficiently a master roll from the printing
press into smaller reels by counting the labels. Wide rolls with multiple
impressions are slit into narrow reels with a single impression and a
visual or automatic quality control inspects the output from the con-
verting process. This article concentrates on the various aspects of
manual and automated quality control.

Great progress in the field of
quality control has been
achieved in the past ten years. Au-
tomatic printing control systems
and workflow solutions for de-
manding applications have become
well established. These systems au-
tomatically control the finishing
lines via appropriate control sig-
nals. An introduction into print in-
spection and workflow can be
found in references [1] and [2]. But
although today’s finishing equip-
ment increasingly uses automatic
print inspection systems, conven-
tional methods for the counting of
labels via sensors and print visuali-
zation via strobe lights are still the
standard. The reasons for this are
the relatively high cost of automatic
print inspection control systems
and an increase in shorter run
lengths, which would not justify the
cost of setting up complex inspec-
tion tasks.

The conventional methods of
quality control are discussed in
more detail later. The finishing
equipment must be able to produce
reels with a predetermined number
of labels. The counting of labels is
difficult for the operator due to the
variety of label products. The finish-
ing machine manufacturers or sup-
pliers offer the following solutions:

Single label counter

This method counts each label in
one lane as it passes through the
counter. The possible sensor tech-
nologies for this application would
use optical principles (photoelectric

or reflective light sensors), capaci-
tive principles (c-shaped sensors
with mostly very small gap) and
ultrasound principles (c-shaped
sensors with a large gap). Optical
sensors are only suitable for appli-
cations with high contrast while
capacitive and ultrasonic sensors
are suitable for clear labels on clear
release liner. In most cases there is a
switch on the line that would allow
a quick sensor selection for the
different requirements. The sensors
canrarely be operated with a unique
adjustment, but must be calibrated
for different materials.

universal answer. A solution based
ondiscrete sensors that would cover
at least 80% of the applications
doesn’t exist. Optimal sensor cali-
bration can be hard to reproduce
and the setting can only be verified
with the intensive use of measure-
ment equipment. The requirement
to cover at least 80% of the applica-
tions can only be achieved with the
use of video imaging technologies.
However, choosing a camera repre-
sents new challenges and is de-
scribed in the next sections.
Stroboscopic lights have been
used for many years for the inspec-
tion of label webs. These strobes
generate a steady image with a
suitable synchronisation to the
speed of the current label web. Al-
though the human eye can process
about 14-16 images per second, it is
surprising to see that trained opera-
tors using strobes will recognise
small sporadic recurring printing
errors, such as a filled »e«. The same
small print error recurring con-
stantly in a sequence of images will
be acknowledged by the human eye
and considered as a disturbance.
What frequencies would be ex-
perienced in a normal case? Finish-
ing equipment typically operates at
a maximum speed of 250 m/min
(820 fpm). The table shows different
repeat lengths of labels and the

Label repeat length [inch] 1.18

1.97 3.94 7.87 11.81

Image refresh rates [Hz] 139

83 42 21 14

Image refresh rate depending on the
250 m/min (820 fpm).

Missing label control

Multiple sensors installed on a tra-
verse bar monitor the complete web
width to detect missing labels. It is
common to monitor webs with up to
161abel lanes. Photoelectric sensors
capturing and analysing the trans-
mitted light of a linear lightsource
located behind the label lane are
mainly used for this application.
These sensors must be calibrated for
different materials and each mustbe
moved into the proper position if
the lanes are changed. Pure clear-
on-clear applications cannot be
controlled using this method.
Much could be written about the
many types of labels and the best
suitable sensing technology. It soon
becomes obvious that there is no

label repeat length at a speed of

corresponding image refresh rates.
From these numbers, the following
statements can be derived:

1. Large sized labels will have
low image refresh rates. This will
result in a permanent flickering of
the image also at high operating
speeds.

2. The eye perception has to
adjust during startup and accelera-
tion. It will range starting from
individual ~images (individual
flashes), followed by flickering im-
ages up to showing constant im-
ages. As long as the image is not
constant or sufficiently small, tiny

' CEO Nyquist Systems GmbH, Lands-
berg am Lech/D.
2 CEO eltromat America Inc, Chesa-
peake, VA/USA.

@ © o © o o o © © o o o © o © o © © 6 © © © © © © © © © ° © © © © © © © © © © © 0 © © © © © © © © © © © © © o © © ° © © o o o

14

© by G&K TechMedia GmbH - D-79261 Gutach - www.narrowebtech.com

NarrRoWEBTECH 3-2012



© © o o o 6 o o o o o o o o o o © o o © © 6 ° o & ° © 0 © & o & o o o o o o o o o o

errorscannotberecognisedduetotheirritation
of the eye.

Is the use of a strobe light harmful?

Strobes are often used on finishing equipment
duringallworkingshifts.Duringtheinspection
processtheoperatorwillfrequentlystart,accel-
erate, slow down and stop the rewinder which
will resultin flashing and flickering. No health
requirementsorregulationsarein place, which
wouldsignificantlylimittheuseofstrobelights
over a longer period of time. Nevertheless,
according to most user manuals, strobe lights
cancauseheadache,dizziness,nauseaandthey
can trigger epileptic seizures. To avoid such
seizures, the lightning frequency should be
below 5 Hertz or should be high enough to
avoid the perception of flicker. Today's labels
are available in many varieties, which
frequently lead to highly reflective or mirror
surfaces. As a result, the operator often looks
intothedirectreflectedlight:aconditionwhich
heshouldavoidaccordingtotheusualwarning
from the operating manuals of strobes due to
possible eye damage. Figure 1 shows
reflections caused by a strobe light on the
exampleofalabelwithaglossfinishand some
coloured metalised surfaces.

Whether the control of quality labels by
usingastrobe lightcan causetrulyirreversible
damage to the operator’s eyes cannot be an-
swered adequately at this time. It poses the
question of whether labels with a gloss finish,
which causes extremely bright reflections and
sodazzlesthe eye, or metalized surfaces which
appear dark because of the viewing angle, can
be adequately controlled. On the basis of
strobes, it would be difficult to address the
above concerns. Only the use of cameras can
improve this situation.

What do cameras provide
for web inspection?

Withaviewtothebudget, thefirstchoicewould
beacost-effectivewebviewing/videosystem,
which is today found on virtually every
printing press. The picture quality is usually

Figure 1: Labels with metalized surface and
gloss finish.

excellent, but most standard cameras have
problemswiththedisplayofreflectivesurfaces.
A strobe replacement unit would require the
viewing of the entire web width, but these
cameras have a limited field of view covering
only 100-200mm (3.94"-7.87").Inaddition, a
high image refresh rate would be required in
accordance with the previous table. In fact,
these cameras update their screen at most 2-4
timespersecond, resultinginanetviewingrate
ofafewpercentinrelationtotheentiresurface
of the label web.

Amoreexpensivebutbettersolutionwould
betouseaprintinspectionsystemwithavideo
capability. Itis possible to displayimages from
themovingwebovertheentirewebwidth.The
operator has the option of viewing the printed
web fromthe beginning even without creating
an inspection job. However, the image refresh
rate of these systems is far from reaching the
required bandwidth of 20-30 images per sec-
ond,whichmakesitnecessary,inmostcases,to
create acomplete printinspection job. The use
of an automatic print inspection system pro-
vides the advantage that a steady image is
generated regardless of speed. Reflective
surfaces or holograms can also be properly
displayed with the appropriate illumination
technique.

Alternative solution to automatic
print inspection systems

Infact, many videoimaging systems currently

available on the market cannot meet all re-

quirements.Thefollowinglistrepresentsawish
listforaneconomiccamerasystemonfinishing

equipment using:

M Attractive price-performanceratio,i.e.costs
which correspond to an equipment with con-
ventional missing label control and strobe.

¥ Image refresh rates of the order of 40-60
frames persecond,or20-30images persecond
when at least two reports are displayed.

X Easyjob setup and easy operation.

X Automaticsynchronizationwithoutrequir-
ing a separate trigger sensor.

@ Covertheentirewidthandimagedisplayon
asufficiently large screen (> 22" monitor with

Figure 2: Digital TubeScan strobe+ with digi-
tal strobe function and missing label control.
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at least HD resolution).

o Viewing of reflective
metalised surfaces.

o Simple image processing func-
tionality forlabel counting, missing
label control, etc.

o Output error and control signals
to the PLC of the finishing equip-
ment.

The new TubeScan digital
strobe+ from Nyquist Systems
meets essentially all these require-
ments. Figure 3 shows the compact
size of the system, which can also be

and

retrofitted on existing finishing
lines.

One of the most important re-
quirements, namely the viewing of
reflective or metalised surfaces is
met with the new system by using a
unique special type of illumination
with high power LED’s. The effect of
the TubeScan technology is shown
in figure 2. A major improvement is
clearly visible in contrast to the
same subject shown in figure I.
Metalised surfaces and holographic
effects are shown in their natural
colour. The image is permanently
synchronised and therefore appears
even at low speeds as a steady and
in real-time updated image.

Conclusion

The use of discrete sensors for the
detection and counting of labels is
no longer adequate due to the avail-
ability of digital cameras. The many
different finishing processes result
in complicated setup procedures or
completely prevent the utilization

of discrete sensors. The use of high
performance strobes was critically
questioned and implies switching to
cameras with high image refresh
rates. With TubeScan, a new and
innovative technology is now en-
tering the market. It will meet all the
requirements outlined in this article
of modern and economic print
quality control systems for the label
finishing lines. This technology is
provided and sold by the well estab-
lished vision specialist eltromat
GmbH.
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lllumination technologies for
the monitoring of critical materi-
als and process workflows for
the optimal integration of print-
ing control systems on the print-
ing press, as well as key quality
assurance and automated con-
trol units are some topics for
which the company has devel-
oped solutions in the past. Ny-
quist Systems is now a member
of the eltromat group.

ErnesT Schneper, CEO of eltromat
America Inc in Chesapeake, VA/
USA, has three decades of ex-
perience in the printing and con-
verting industries. The technical
knowledge spans from web
handling to the vision/inspec-
tion technologies such as video
viewing, process management,
defect detection and 100% print
inspection systems.

eltromat is today a market
leader in high-quality optical
measurement and control sys-
tems for inline printing proces-
ses.

Figure 3:
TubeScan captured image
(see Figure 1).
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