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Description

FIELD OF THE INVENTION

[0001] The present invention relates to color meas-
urement systems, and more particularly, to a color
measurement patch for use on a moving sample of color
printed matter, which permits accurate location of the
moving patch by a color measurement system resulting
in improved measurement data even under a variety of
register conditions.

BACKGROUND

[0002] Color measurement systems for web printing
processes are generally known. For example, Graphics
Microsystems, Inc., assignee herein, has for many
years made and sold AUTOSMART densitometers for
color measurement systems and MICROCOLOR ink
control systems. More recently, Graphics Microsystems
has used color measurement in a closed-loop color con-
trol system sold as the AUTOCOLOR color control sys-
tem.
[0003] Until now, the color measurement systems
used by Graphics Microsystems have required an oper-
ator to place the printed sheet or signature on a meas-
urement system after it is removed from the printing
press. It is well known that the preferred method, partic-
ularly in web press printing, is to measure color auto-
matically on the press both to save operator time and to
provide more prompt and frequent measurements for
the color control system.
[0004] A number of on-press color measurement sys-
tems have been designed, including those made by
MacBeth, Finnish Research Center (now the Honeywell
system), IGT, and others. All have had only limited use
due in large part to an inability to accurately locate a
measurement patch on a moving web or sheet or be-
cause the measurement patch required was too large
to be acceptable, particularly in web printing. Thus, for
successful on-press, closed-loop color control, a small
measurement patch is necessary, e.g. 2mm in the run-
ning direction and 4mm in the cross-web direction. A
successful system must find the small measurement
patch accurately for measurement, and then confirm
that the location was accurate enough to use the meas-
urement thus obtained.
[0005] A colour measurement patch utilizing a high
contrast feature is e.g. disclosed in US 3 970 394A.
[0006] Verification of measurements is critical for a
successful color control system. Color control with
measurements that are incorrect because the measure-
ment was not made in the correct location can increase
rather than reduce scrap compared to manual color con-
trol. Therefore, a successful color control system must
be able to confirm the accuracy of the measurement lo-
cation before using it for color control.

SUMMARY OF THE INVENTION

[0007] The present invention is directed to a printed
matter having a specific color measurement patch as
defined in claim 1. A system for measuring color and a
method thereof are defined in claims 8 and 11 respec-
tively.
[0008] A better understanding of the features and ad-
vantages of the present invention will be obtained by ref-
erence to the following detailed description of the inven-
tion and accompanying drawings which set forth an il-
lustrative embodiment in which the principles of the in-
vention are utilized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Figure 1 is a schematic representation of the color
measurement portion of an on-press web printing
apparatus.
Figure 2 is a schematic representation of a meas-
urement unit showing mounted on a traverse mech-
anism to examine the web.
Figure 3 is a more detailed illustration of the pre-
ferred measurement unit according to the present
invention.
Figure 4 is a block diagram of a color measurement
system.
Figure 5 is a plan view of a color measurement
patch in accordance with the preferred embodiment
of the present invention.
Figure 6 is a plan view showing an overlap of sev-
eral adjacent color measurement patches.

DETAILED DESCRIPTION OF THE INVENTION

[0010] Figure 1 illustrates the color measurement
section of an on-press web printing process in which a
continuous web 100 travels in the web-movement direc-
tion WM as indicated by the arrows through rollers 104.
While the present invention is described with reference
to a continuous web, those skilled in the art will appre-
ciate that any type of color printed matter is contemplat-
ed wherein the printed matter is moving past a color
measurement head.
[0011] The web 100 begins as an unprinted substrate
which passes through an inking section (not shown) to
the color measurement section. In the inking section,
colored ink(s) are applied to the unprinted substrate in
a conventional manner, for example via a series of ink
keys arranged across the web 100 perpendicular to the
web-movement direction, i.e., in the cross-web direction
CW. Inks may be applied to one or both sides of the web
100 depending on the printing requirements. The inks
are applied in repetitive patterns or "impressions"
wherein each impression represents a single unit of the
finished printed matter product. Between each impres-
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sion, a color bar is provided wherein one or more ink
colors are printed as a reference for a color control sys-
tem. Information obtained in the color measurement
portion may be used in the color control system for mon-
itoring and reporting the print quality, and for adjusting
ink keys.
[0012] A measurement unit 106 is positioned adjacent
the web 100 near roller 104a for monitoring printed color
(s) on one side of the web 100 in accordance with the
program of the color control system. A second meas-
urement unit 107 could be used to monitor printed color
(s) on the other side of the web 100 if both sides are
printed, and it could be positioned adjacent the web 100
near roller 104b. To avoid redundancy, only the structure
and operation of measurement unit 106 will be de-
scribed below, but it should be recognized that the de-
scription would apply equally the measurement unit 107.
[0013] Referring now to Figure 2, the measurement
unit 106 is slidably attached to a motor-driven traverse
mechanism 108 so that the measurement unit 106 can
be driven to any point across the web 100 ("the cross-
web direction CW") under the direction of an on-press
control module 50.
[0014] As shown in Figure 3, the measurement unit
106 includes a position camera 110 and a measurement
head 112 arranged in a fixed orientation relative to each
other and relative to the roller 104a. Those skilled in the
art will appreciate that the camera 110 and head 112
could be individually controllable, but they are common-
ly controlled in the preferred embodiment. The position
camera 110 is preferably located a short distance ahead
of the measurement head 112, for example, 25 mm on
a 150 mm roller. The preferred position camera 110 is
an area camera, such as the Dalsa model CA-DI-0064A,
which uses a independent flash 111 to illuminate an area
of the web, for example, an area 6.4 mm by 6.4 mm.
The picture of the illuminated area is captured and proc-
essed, for example, by a Dipix Frame Grabber model
P360F and Dell Optiplex 466 computer to provide infor-
mation regarding the actual position of the patch 200
and feature 204 to the color control and positioning sys-
tem.
[0015] The measurement head 112 is preferably a
spectrophotometer, , for example, one having a flash
lamp 113, optics 112a positioned with a known geometry
to illuminate the target on web 100 and to collect light
which is reflected from the target, and circuit or proces-
sor means to analyze the reflected light. The preferred
and well-known method for collecting and analyzing
light with a spectrophotometer is the use of a spectral
grating and an array of sensors with computer analysis.
A well-known alternative method is by the use of filters
to provide the spectral response and collecting the fil-
tered light with individual photo sensors. Of course, oth-
er types of color measurement heads could also be
used, such as a densitometer.
[0016] Figure 4 shows a block diagram of the color
control and positioning system according to the present

invention. The measurement unit 106 containing cam-
era 110 and measurement head 112 is positioned in the
cross-web direction CW by motor 114. The motor 114 is
driven by motor control circuit 116 as directed by patch
position processor 118.
[0017] The patch position processor 118 obtains loca-
tion information for its position control scheme from
camera 110 and receives synchronization information
from a drive train encoder 120 which delivers synchro-
nization signals from the main print cylinder (not shown).
For example, the encoder produces a first signal in the
form of a pulse once each impression plus a second sig-
nal in the form of a multiplicity of pulses directly related
to the circumferential position of the web plate cylinder
(not shown). Thus, the field traversed by the camera 110
is advantageously limited based on such information. It
can be appreciated by those skilled in the art that the
position control scheme can be readily implemented
with software in a microprocessor, and many solutions
are available.
[0018] The measurement head 112 obtains color in-
formation from the printed web and provides the data to
a color processor 122. The color processor 122 and the
patch position processor 118 could be the same com-
puter or could share computer resources. In a particu-
larly preferred embodiment of the present invention, the
position information generated by the patch position
processor 118 is used in conjunction with the color in-
formation generated by the color processor 122 to pro-
vide a validation of the color quality based on the accu-
racy of the measurement position.
[0019] Task description information, such as color bar
layout, measurements to be made, and the frequency
of measurement, are sent to the on-press module 50
from an operator station 54 via a communications link
56. Color measurement and position information are
sent back from the on-press module 50 to the operator
station 54 via the communications link 56.
[0020] The operator station 54 includes adequate
hardware to report results to the operator on a operator
console 58, store data for quality assurance and man-
agement reports in host computer 60, and to control
color via ink control console 62.
[0021] In accordance with the present invention, a
plurality of measurement patches are printed between
impressions to form a color bar. The preferred embodi-
ment of the measurement patch 200 is shown in Fig. 5.
The measurement patch 200 described is suitable for
use in a 2 mm color bar on a web of printed material (not
shown), but those skilled in the art will appreciate that
certain variations in the printed matter, its color refer-
ence area and the color bar layout may be made without
departing from the scope of the invention.
[0022] The measurement patch 200 is preferably a
rectangular portion measuring 4.2 mm in length L1 by 2
mm in height H1. A target measurement area 202 is lo-
cated centrally on the patch as indicated by the dashed
outline and measures 2.5 mm in length L2 by 1.5 mm in
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height H2. The dashed outline defining the target meas-
urement area 202 is not part of the patch 200, but is
added merely to facilitate this description. It is preferred
and desirable to make color measurements within the
target measurement area, and the measurement target
will frequently be the center of the patch. The patch 200
generally includes one or more reference colors for uti-
lization by the color measurement and control system,
as described more fully below.
[0023] A high-contrast, readily identifiable feature 204
is located at one edge of the patch 200. In this embod-
iment, the feature 204 is a simple rectangular unprinted
area measuring approximately 1.0 mm in length L3 by
0.8 mm in height H3. The feature 204 has edges 204a,
204b and 204c which are readily identifiable in the im-
age captured and digitized by the camera 110 and proc-
essor 118. Thus, the feature 204 can be positioned and
sized to permit the largest possible measurement area
202 and at the same time be locatable under the widest
possible conditions of misregister. These objectives are
met by providing a rectangular unprinted area. as
shown. However, those skilled in the art will appreciate
that other embodiments are possible. For example, it
may be desirable in an overprint area to have the feature
204 defined by only one ink for measurement of trap.
Otherwise, misregistration can affect detection of the 3
edges 204a, 204b and 204c. The length L1 of the patch
200 can be shortened by approximately the length L3 of
the feature 204. The most important requirement is that
the patch have a high contrast, readily identifiable fea-
ture 204 located on or near the edge of the patch and
approximately centrally located in the web-movement
direction WM of the patch. The feature 204 must not, of
course, interfere with the measurement area 202 of the
patch 200 or that of an adjacent patches 199 and 201
(as shown in Fig. 6).
[0024] The preferred configuration of the measure-
ment patch 200 is thus a large printed rectangle having
a smaller unprinted rectangle carved out of the larger
rectangle. The smaller unprinted rectangle will typically
have three sides 240a, 204b and 204c defined by the
patch itself, and the fourth side 204d defined by another
patch. However, the fourth side 204d may sometimes
be open, for example, if there is no patch next to it, or
in cases where misregister causes underlap rather than
overlap of an adjacent patch.
[0025] The height H3 of the unprinted rectangle 14 will
not change with misregister and therefore it provides a
good basis for locating the center of the measurement
area 12 in the web travel direction Y under a wide variety
of register conditions.
[0026] The location of the edge 204b of the unprinted
rectangle 204 with respect to the measurement area
202 does not change with misregister and therefore pro-
vides a convenient reference feature to locate the center
of the measurement area 202 in the cross-web direction
CW under a wide variety of misregister conditions. The
edges 204a and 204c provide a quick and easy refer-

ence for determining the center of the measurement ar-
ea 202 in the web-movement direction WM as well.
Thus, in a preferred control scheme, the location of the
edges 204a, 204b and 204c are used in a first process-
ing step to quickly locate the target measurement point
and then used in a second processing step to evaluate
the accuracy of that location and thereby provide a
measure of the quality of the measurement which was
taken at that location.
[0027] As previously described, the measurement
patch 200 is typically located in a color bar containing a
number of similar measurement patches 199, 201, etc.
In the preferred embodiment, the patches 199, 200, 201,
etc., are on 4 mm centers in the cross-web direction CW
to form a color bar measuring 2 mm in the web-move-
ment direction WM, thereby overlapping each other by
some small amount when in the nominal position, for
example 0.2 mm.
[0028] There may also be other unknown printed mat-
ter, not shown, adjacent to the color bar in the web-
movement direction WM up to the nominal position of
the measurement patches. Thus, in addition to the over-
lap with other patches in the cross-web direction CW,
there may be overlap with the unknown printed matter
when measurement patches are misregistered in the
web-movement direction WM. The nominal overlap of
the patches in the cross-web direction CW causes the
unprinted rectangle 204 to be easier to find under a va-
riety of misregister conditions without significantly inter-
fering with the central measurement area 202. Thus, the
unique configuration of the color measurement patch
204 provides a readily identifiable feature, even under
a variety of misregister conditions resulting in overlap
with adjacent patches or unknown printed matter.
[0029] The ability to locate the unique feature 204 un-
der a variety of misregister conditions also allows the
patch 200 to function as an index or fudiciary mark for
a register control system in addition to providing a color
measurement area for ink control and color quality re-
porting.
[0030] As in well known, one or more fudiciary marks
may be provided on or near the color bar area. Such
marks are typically used to provide an initial synchroni-
zation of the color measurement and positioning sys-
tem.
[0031] Initial synchronization is obtained by searching
for a first fudiciary mark and storing the encoder count
at which it occurred. The operator specifies the general
location of the first fudiciary mark, for example, by spec-
ifying the ink key number in line with the mark. The fu-
diciary mark is typically a printed bar of the same height
as the color bar with a minimum of 5 mm white space
before and 2mm after the bar. Locating the mark re-
quires a continuous search in the web-movement direc-
tion WM while moving the head in the cross-web direc-
tion CW to span the expected range of locations for the
mark based on the operator specification of the general
location such as the ink key number in line with the mark.
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If false marks are expected, the first mark can be verified
by providing a nearby second fudiciary mark in the color
bar. If the second fudiciary mark is not found, the first
fudiciary mark found would be flagged as invalid and the
search would continue for another mark until one is
found and confirmed by the second mark.
[0032] The fudiciary marks are preferably detected by
camera 110, but an additional sensor may be used.
Camera and camera illumination could be an area scan
camera with a flash lamp or a line scan camera with a
continuous light source.
[0033] Once initial synchronization is confirmed, the
encoder count for future alignment flashes and the
cross-web position for other patches will be adjusted for
each impression by the optical alignment system based
on image analysis from the previous impression.
[0034] The preferred color measurement and posi-
tioning system takes measurements in the color bars
between impressions according to a predetermined pat-
tern as the continuous web travels past the measuring
unit 106. For example, the measuring unit 106 may be
driven to an expected alignment position in the cross-
web direction CW corresponding to the first patch 199.
When the web 100 has traveled to an expected align-
ment position in the web-movement direction WM, as
determined by encoder information, the alignment
(camera) flash is made. The patch position processor
118 compares the actual alignment position, i.e., the
center point of the camera array with respect to the im-
age of the patch, to the expected alignment position and
calculates, based on encoder information and the fact
that measurement head 112 is located a known distance
behind the camera 110 in the web movement direction
WM, the moment when the measurement flash should
be triggered. If a slight adjustment is necessary in the
cross-web direction CW, it can be made based on the
actual alignment position before the measurement flash
is triggered. The actual position combined with the
known relative positions of the patches in the color bar
is then used to calculate the expected position for the
next patch 200 to be measured, and the process is re-
peated. The determination of actual position is made by
finding, in the digitized camera image, the edges of the
feature 204, as previously described. Since the center
of the measurement head aperture is known relative to
the center point of the camera array, once the actual
alignment position is determined, the actual measure-
ment position may also be determined with greater ac-
curacy.
[0035] Variations in the impression-to-impression
alignment target position determine the required field of
search for the measurement unit 106. The search is
based on the expected location of an adjacent or almost-
adjacent patch in the previous impression combined
with the drive shaft encoder count. There may be vari-
ations in the web-movement direction WM due to caus-
es such as substrate stretch and encoder variations.
Variations in the cross-web direction CW may be due to

causes such as web weave and web shrinkage.
[0036] There are many advantages to the preferred
arrangement. Since alignment information is provided
on the patch to be measured, and since the alignment
information is so close to the measurement position, the
variations in location are due almost entirely to those of
the image capture and processing equipment. Also,
having a separate positioning camera and measure-
ment head allows the systems to be optimized for both
alignment and measurement.
[0037] An alternative arrangement employs a line
scan camera and a continuous light source. For exam-
ple, a Dalsa camera model CL-C3-0128A may be used
with a Dipix Frame Grabber model P360DF, a circuit for
supplying the line rate pulse, and a computer, for image
capture and processing. The light source could be a
tungsten-halogen lamp, which costs less than a xenon
flash lamp.
[0038] In yet another arrangement, the area camera
110 uses the same flash as the measurement head 112.
The measurement optics and the camera optics are
viewing the same measurement patch at the same time.
Illumination is by a single flash. Since the flash is deter-
mined only by the encoder and location information from
the previous impression, the flash timing will include
some impression-to-impression variations that are not
included when the camera is just ahead of the measure-
ment location. However, if the flash is inaccurate, that
will be known and the measurement can be discarded.
In this arrangement, the camera could be the Dalsa
model CA-DI-0064A, and image capture and process-
ing hardware could be the Dipix Frame Grabber model
P360DF and computer. This embodiment has the ad-
vantage of requiring only one flash lamp and power sup-
ply for both measurement and alignment.
[0039] For across web positioning in all embodiments.
the difference between the actual position of the patch
being measured and the expected position will be fed
back to the across-web positioning mechanism as an
error signal to adjust the expected target position for the
next patch to be measured.
[0040] Thus, it can be seen that the present invention
provides a novel color measurement patch that provides
a high contrast, readily identifiable feature even with un-
known printed matter (for example, bleed) on one or
both sides of the patch in the web travel direction and
with varying amounts of misregister of the colors. The
patch also enables easy and accurate location of the
center of the measurement area of the patch under
these conditions, which allows, advantageously, its use
as a color register mark to verify register or in a system
to control color register. Further, the patch also effec-
tively provides a method for verifying after a measure-
ment whether the location of the measurement on the
measurement patch was accurate enough to be valid.
[0041] It should be understood that the invention is
not intended to be limited by the specifics of the above-
described embodiment, but rather defined by the ac-
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companying claims.

Claims

1. A printed substrate for a color measurement system
wherein the printed substrate is driven past a meas-
urement head, the printed substrate including a
color bar having a plurality of color measurement
patches arranged across the printed substrate,
each of the color measurement patches having a
color reference area centrally located thereon,
wherein each color measurement patch includes a
first predefined shape having the color reference ar-
ea therein and a high contrast feature located prox-
imate to an edge of the first shape characterised
in that the high contrast feature is located within the
first shape, so as to be at least partly surrounded
by the color measurement patch to enable high con-
trast detection in two dimensions.

2. A printed substrate as in claim 1, wherein the high
contrast feature comprises an unprinted area.

3. A printed substrate as in claim 1, wherein the high
contrast feature comprises an area printed with a
single ink.

4. A printed substrate as in claim 1, wherein the high
contrast feature is a second predefined shape
smaller than the first predefined shape and not en-
croaching on the color reference area.

5. A printed substrate as in claim 1, wherein the first
predefined shape is a first rectangle.

6. A printed substrate as in claim 5, wherein the high
contrast feature is a second rectangle smaller than
the first rectangle and not encroaching on the color
reference area.

7. A printed substrate as in claim 6, wherein the sec-
ond rectangle has one side thereof coincident with
the edge of the first rectangle and the other three
sides inside the first rectangle.

8. A system for measuring color on a moving sample
of printed matter, said sample moving through the
system in a sample-movement direction and having
a cross-sample direction which is perpendicular to
the sample-movement direction, comprising:

a printed substrate according to claim 1;
positioning means adjacent to the sample for
traversing the sample in the cross-sample di-
rection;
camera means coupled to the positioning
means for scanning the sample at a location de-

termined by the positioning means and for gen-
erating location information regarding each
patch and its high contrast feature; and
measurement means coupled to the position-
ing means for illuminating and scanning the
sample at a location determined by the posi-
tioning means.

9. A system as in claim 8, wherein the camera means
further comprises means for illuminating the sam-
ple.

10. A system as in claim 8, further comprising proces-
sor means for determining an expected location of
a patch, for comparing the actual location of the
patch to the expected location of the patch based
on the location information, and for controlling the
positioning means in response therewith.

11. A method for measuring colors on a moving sample
of color printed matter, comprising:

providing a printed substrate as defined in claim
1;
positioning a camera and a measurement head
adjacent to the sample in an expected location
for a selected patch;
capturing an image of the selected patch with
the camera and generating actual location in-
formation therefrom;
measuring color at a measurement target posi-
tion on the color reference area of the selected
patch with the measurement head; and
repositioning the camera and measurement
head in response to the actual information gen-
erated.

Patentansprüche

1. Gedrucktes Substrat für ein Farbmesssystem, wor-
in das gedruckte Substrat an einem Messkopf vor-
beigeführt wird, und das gedruckte Substrat um-
fasst einen Farbbalken mit einer Vielzahl an Farb-
messfeldern, die entlang dem gedruckten Substrat
angeordnet sind, jedes der Farbmessfelder eine
Farbreferenzfläche aufweist, die darauf zentral an-
geordnet ist, wobei jedes Farbmessfeld eine erste
vorbestimmte Form umfasst, welche die Farbrefe-
renzfläche darin umfasst, und ein Hochkontrast-
Merkmal, das nahe eines Randes der ersten Form
angeordnet ist, dadurch gekennzeichnet, dass
das Hochkontrast-Merkmal innerhalb der ersten
Form angeordnet ist, so dass es zumindest teilwei-
se von dem Farbmessfeld umgeben ist, um eine ho-
he Kontrastdetektion in zwei Dimensionen zu er-
möglichen.
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2. Gedrucktes Substrat nach Anspruch 1, wobei das
Hochkontrast-Merkmal einen ungedruckten Be-
reich umfasst.

3. Gedrucktes Substrat nach Anspruch 1, wobei das
Hochkontrast-Merkmal einen Bereich umfasst, der
mit einer einzelnen Farbe gedruckt wurde.

4. Gedrucktes Substrat nach Anspruch 1, wobei das
Hochkontrast-Merkmal eine zweite vorher be-
stimmte Form aufweist, die kleiner ist als die erste
vorbestimmte Form und nicht in die Farbreferenz-
fläche eingreift.

5. Gedrucktes Substrat nach Anspruch 1, wobei die
erste vorbestimmte Form ein erstes Rechteck ist.

6. Gedrucktes Substrat nach Anspruch 5, wobei das
Hochkontrast-Merkmal ein zweites Rechteck ist,
das kleiner ist als das erste Rechteck und nicht in
die Farbreferenzfläche eingreift.

7. Gedrucktes Substrat nach Anspruch 6, wobei eine
Seite des zweiten Rechtecks mit dem Rand des er-
sten Rechtecks zusammenfällt und sich die drei an-
deren Seiten innerhalb des ersten Rechtecks befin-
den.

8. System zur Farbmessung auf einer sich bewegen-
den Probe einer Drucksache, wobei sich die Probe
durch das System in einer Probenbewegungsrich-
tung bewegt und eine Richtung quer zur Probe auf-
weist, die senkrecht zur Probenbewegungsrichtung
ist, umfassend:

ein gedrucktes Substrat nach Anspruch 1;

Positionierungsmittel, das zur Probe benach-
bart angeordnet ist, zum Bewegen der Probe
in Richtung quer zur Probe;

Kameravorrichtung, die an das Positionie-
rungsmittel gekoppelt ist, zum Scannen der
Probe an einer von dem Positionierungsmittel
bestimmten Stelle, und zum Erzeugen von
Ortsinformation für jedes Feld und sein Hoch-
kontrast-Merkmal; und

Messeinrichtüngen, gekoppelt an das Positio-
nierungsmittel, zum Beleuchten und Scannen
der Probe an einer Stelle, die von dem Positio-
nierungsmittel vorher bestimmt wurde.

9. System nach Anspruch 8, wobei die Kameravor-
richtung weiterhin Mittel zur Beleuchtung der Probe
aufweist.

10. System nach Anspruch 8, weiterhin umfassend ei-

nen Prozessor zur Bestimmung einer Soll-Position
eines Feldes, zum Vergleich der Ist-Position des
Feldes mit der Soll-Position des Feldes, basierend
auf der Ortsinformation, und zur Kontrolle des Po-
sitionierungsmittels als Antwort darauf.

11. Verfahren zur Farbmessung auf einer sich bewe-
genden Probe einer Farbdrucksache, umfassend:

Bereitstellen eines gedruckten Substrats nach
Anspruch 1;

Positionieren einer Kamera und eines Mes-
skopfes benachbart zur Probe in einer Soll-Po-
sition eines ausgewählten Feldes;

Aufnehmen eines Bildes des ausgewählten
Feldes mit der Kamera und Erzeugen aktueller
Ortsinformation darüber;

Farbmessung an einer Messzielposition auf
der Farbreferenzfläche des ausgewählten Fel-
des mit dem Messkopf; und

Neupositionierung der Kamera und des Mes-
skopfs als Antwort auf die erzeugte aktuelle
Ortsinformation.

Revendications

1. Substrat imprimé pour un système de mesure des
couleurs, dans lequel le substrat imprimé est passé
devant une tête de mesure, le substrat imprimé
comprenant une barre de couleur ayant une plura-
lité de pavés de mesure des couleurs disposés à
travers le substrat imprimé, chacun des pavés de
mesure des couleurs ayant une zone de référence
de couleur située au centre du pavé, dans lequel
chaque pavé de mesure des couleurs comprend
une première forme prédéfinie sur laquelle se trou-
vent la zone de référence de couleur et un élément
à fort contraste situé à proximité d'un bord de la pre-
mière forme, caractérisé en ce que l'élément à fort
contraste est situé à l'intérieur de la première forme,
de manière à être au moins partiellement entouré
du pavé de mesure des couleurs pour activer la dé-
tection de fort contraste en deux dimensions.

2. Substrat imprimé selon la revendication 1, dans le-
quel l'élément à fort contraste comprend une zone
non imprimée.

3. Substrat imprimé selon la revendication 1, dans le-
quel l'élément à fort contraste comprend une zone
imprimée avec une seule encre.

4. Substrat imprimé selon la revendication 1, dans le-
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quel l'élément à fort contraste est une seconde for-
me prédéfinie plus petite que la première forme pré-
définie et n'empiétant pas sur la zone de référence
de couleur.

5. Substrat imprimé selon la revendication 1, dans le-
quel la première forme prédéfinie est un premier
rectangle.

6. Substrat imprimé selon la revendication 5, dans le-
quel l'élément à fort contraste est un second rec-
tangle plus petit que le premier rectangle et n'em-
piétant pas sur la zone de référence de couleur.

7. Substrat imprimé selon la revendication 6, dans le-
quel le second rectangle a un de ses côtés qui coïn-
cide avec le bord du premier rectangle et les trois
autres côtés à l'intérieur du premier rectangle.

8. Système de mesure des couleurs sur un échantillon
mobile de matière imprimée, ledit échantillon se dé-
plaçant à travers le système dans le sens de dépla-
cement des échantillons et ayant un sens transver-
sal à l'échantillon qui est perpendiculaire au sens
de déplacement des échantillons, comprenant :

un substrat imprimé selon la revendication 1 ;
un dispositif de positionnement adjacent à
l'échantillon pour traverser l'échantillon dans
un sens transversal à l'échantillon ;
un dispositif à caméra couplé au dispositif de
positionnement pour explorer l'échantillon à un
emplacement déterminé par le dispositif de po-
sitionnement et pour générer des informations
d'emplacement concernant chaque pavé et son
élément à fort contraste ; et
un dispositif de mesure couplé au dispositif de
positionnement pour éclairer et explorer
l'échantillon à un emplacement déterminé par
le dispositif de positionnement.

9. Système selon la revendication 8, dans lequel le
dispositif à caméra comprend en outre un dispositif
pour éclairer l'échantillon.

10. Système selon la revendication 8, comprenant en
outre un processeur pour déterminer l'emplace-
ment attendu d'un pavé, pour comparer la position
réelle du pavé à la position attendue du pavé sur la
base des informations d'emplacement, et pour con-
trôler le dispositif de positionnement en réponse à
cela.

11. Procédé pour mesurer des couleurs sur un échan-
tillon mobile de matière imprimée en couleur,
comprenant :

la fourniture d'un substrat imprimé selon la re-

vendication 1 ;
le positionnement d'une caméra et d'une tête
de mesure près de l'échantillon à un emplace-
ment attendu pour un pavé sélectionné ;
la capture d'une image du pavé sélectionné
avec la caméra et, partant de là, la génération
d'informations sur l'emplacement réel ;
la mesure des couleurs à une position cible de
mesure sur la zone de référence des couleurs
du pavé sélectionné avec la tête de mesure ;

et
le repositionnement de la caméra et de la tête
de mesure en réponse aux informations réelles
générées.
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