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(54) Media registration method for an image forming device

(57) A media registration method for an image form-
ing device, comprising the steps of:
(a) printing a number of test charts (34) by forming, with
the image forming device, a predetermined pattern of
test marks (50) on respective substrate sheets;
(b) forming at least one substrate mark in each of the
substrate sheets;
(c) scanning both sides of each test chart (34);
(d) measuring positional relationships between the test
marks (50) and the at least one substrate mark of each
test chart; and
(e) comparing, for each test chart (34), the positional re-
lationships measured on a front side (46) of the test chart
to those measured on a back side,

characterized in that the step (b) includes punching at
least one hole (54) through the substrate sheet, and step
(d) includes using the punched hole (54) as a substrate
mark.
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Description

BACKGROND OF THE INVENTION

1. Field of the invention

[0001] The invention relates to a media registration
method for an image forming device, comprising the
steps of:

(a) printing a number of test charts by forming, with
the image forming device, a predetermined pattern
of test marks on respective substrate sheets;
(b) forming at least one substrate mark in each of
the substrate sheets;
(c) scanning both sides of each test chart;
(d) measuring positional relationships between the
test marks and the at least one substrate mark of
each test chart; and
(e) comparing, for each test chart, the positional re-
lationships measured on a front side of the test chart
to those measured on a back side.

2. Description of the Related Art

[0002] In the image reproduction industry, media reg-
istration is a process of checking, and correcting if nec-
essary, a registration between an image forming device
and substrate sheets that are to be used as print media
and on which an image is to be formed with the image
forming device. The registration will relate to different
quantities and properties. For example, it will normally
have to be checked whether the position of the image
forming device in a given direction Z is in registry with
the position of the substrate sheets when the latter are
fed to a location where an image is formed thereon with
the image forming device. In an image forming device
where the image is formed while the substrate sheet
moves in a direction X (orthogonal to the direction Z)
relative to the device, registration may also relate to the
timing at which the image forming device is operated,
which time determines the position of the image on the
sheet in the direction X. Other examples of registration
items are a skew angle of the image forming device rel-
ative to the media sheets (corresponding to a rotation in
the X-Z-plane), and, in case of duplex printing, a front-
to-back side registration, i.e. registration between imag-
es formed on the front side and the back side of the sub-
strate sheets.
[0003] In a broader sense, the registration may also
include checks for certain distortions of the image to be
formed with the image forming device and/or physical
distortions of the substrate sheets, such as expansion or
shrinkage in one or two directions due to changes in tem-
perature or humidity, depending upon the material of the
substrate sheets.
[0004] The correction of registration errors may involve
settings of the sheet supply and alignment system, the

timing control of the sheet supply system and/or the im-
age forming device, a physical adjustment of the image
forming device and/or a logical adjustment of the image
(bitmap) to be printed. For example, a skew angle error
may be corrected by rotating the image forming device
or the bit map. Similarly, when substrate sheets are used
which show a certain isotropic or anisotropic thermal ex-
pansion, and the image forming process involves heating
of the sheets to a known temperature, the thermal ex-
pansion that the sheets experience at that temperature
may be compensated for by expanding the bit map ac-
cordingly.
[0005] In a known media registration process, a test
chart is formed by printing a certain pattern of test marks
onto a substrate sheet of the same type as the sheets
that will later be used for printing. Preferably, a plurality
of identical test charts are printed in order to reduce the
effects of measurement noise and tolerances in the sheet
handling system and the sheets themselves. Both sides
of the test charts will be scanned in a duplex scanner,
and the positions of the test marks in the scanned images
will be compared to the position of at least one physical
feature of the substrate sheet (substrate mark) that may
serve as a reference. Differences in the positions of the
test marks on the front side and the back side relative to
the reference will indicate a registration error.
[0006] A natural reference would be provided by the
edges of the sheets. However, using the edges of the
sheet as a reference is problematic because it requires
a scanner that is capable of scanning and recognizing
the edges of the sheet. Moreover, in order to achieve a
high accuracy, the test marks should be printed in close
proximity to the reference, i.e. adjacent to the sheet edg-
es. Depending on the type of image forming device, this
may not be possible or may have the drawback that parts
of the sheet handling system outside of the contour of
the sheet are stained with toner or ink.
[0007] It has therefore been proposed to form a refer-
ence by folding over one or two corners of each sheet,
so that the folded corner will cover a part of a test mark
printed at a safe distance from the sheet edges. The edg-
es of the folded corner will then give a high contrast on
the background of the printed mark. However, this meth-
od is cumbersome because the user is required to man-
ually fold over the corners of all test charts. Moreover, it
is problematic that the reference features, i.e., the cor-
ners manually folded over, may vary considerably from
sheet to sheet and even differ in their appearance on the
front side and the back side of the same sheet.
[0008] It is an object of the invention to provide a media
registration method that can be carried out more easily
and provides an improved accuracy.

SUMMARY OF THE INVENTION

[0009] In order to achieve this object, the step (b) of
forming at least one substrate mark in each of the sub-
strate sheets comprises punching at least one hole
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through the substrate sheet, and the step (d) of measur-
ing positional relationships includes using the punched
hole as a substrate mark.
[0010] In the method according to the invention, the
hole can be punched at a safe distance from the edge of
the sheet, so that the test marks may also be formed
inside the area of the sheet. In comparison to the known
method where the corners of the sheet are folded over,
the invention has the advantage that the hole is formed
permanently in the sheet, whereas folding always in-
volves the risk that the folded part springs back and re-
turns into the original position when the sheet is placed
on the platen of the scanner. Moreover, the contour of
the punched hole is exactly the same and equally well
detectable when the front side and the back side of the
sheet are scanned, which improves in particular the front-
to-back side registration.
[0011] It is another a remarkable advantage of the in-
vention that it permits to automatically calibrate the scan-
ner that is used in step (c).
[0012] In the typical case that a plurality of test charts
are formed, the entire stack of test charts may be
punched efficiently in a single punching operation, which
is not only more convenient for the user but also has the
advantage that the punched hole will be formed in all
sheets in exactly the same locations.
[0013] More specific optional features of the invention
are indicated in the dependent claims.
[0014] Preferably, a plurality of holes are punched into
one sheet, preferably along at least two orthogonal edges
of the sheet.
[0015] A conventional office perforator may be used
for punching the holes, which permits not only to punch
two holes at a time but also has the advantage that the
distance between these two holes will exactly correspond
to the standardized hole distance for office perforators
and is therefore known with high accuracy, which facili-
tates the analysis of the scanned images.
[0016] In a preferred embodiment, the punched holes
and the test marks are formed in the same positions, so
that the holes will severe the test marks. This assures a
high contrast for the detection of the edge of the punched
hole. In a preferred embodiment, the test marks may take
the form of plain black squares, with the punched hole
being formed inside the square. Then, the corners of the
squares permit exact position measurements, and as the
corners of the square are located in the direct neighbour-
hood of the punched holes, the distances to be measured
can be very short, which permits an improved accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Embodiment examples will now be described
in conjunction with the drawings, wherein;

Fig. 1 is a schematic top plan view of an image
forming device and a sheet handling
mechanism in a printer to which the in-

vention is applicable;
Fig. 2 is a symbolic representation of the me-

dia registration method according to the
invention;

Figs. 3 and 4 are a front view and a back view of one
of a plurality of test charts to be formed
in accordance with the invention;

Figs. 5 to 7 are views of the test chart, illustrating a
detection of a skew error of a print head;

Figs. 8 to 11 are views of the test chart illustrating the
detection of the skew error with auto-
matic correction of a skew error of a
scanner;

Fig. 12 is a view of a test chart illustrating a cor-
rection of a shear distortion error of the
print head; and

Fig. 13 is a view of a test chart illustrating a
method of X-direction media registra-
tion.

DETAILED DESCRIPTION OF EMBODIMENTS

[0018] The present invention will now be described
with reference to the accompanying drawings, wherein
the same or similar elements are identified with the same
reference numeral.
[0019] Fig. 1 is a schematic top plan view of an image
reproduction system that includes an image forming de-
vice 10 and a sheet handling system 12.
[0020] The image forming device 10 comprises a print
head 14 and a controller 16. The print head 14 extends
across the entire width of a conveyer path 18 on which
substrate sheets 20 are fed by means of the sheet han-
dling system 12. The controller 16 includes a storage
device storing a bit map 22 and is arranged to control the
print head 14 such that an image 24 corresponding to
the bit map 22 is printed on the media sheets 20. It is
desired that each image 24 is in exact registry with the
substrate sheet 20 on which it is printed.
[0021] In the example shown, it is assumed that the
sheet handling system 12 is arranged to feed the sub-
strate sheets past the print head 14 in a direction X with
a fixed and known positioning in a direction Z normal to
the direction X and with known timings, and with side
edges of the sheets aligned exactly in the direction X. To
that end, a skew angle detector 26 is disposed at an
upstream end of the conveyer path 18 for detecting the
skew angle of each arriving sheet 20. Skew correction
motors 28 are driven by the skew angle detector 26 so
as to rotate each sheet in order to compensate the de-
tected skew angle, so that the side edges of the sheet
are aligned with the direction X. Then, a side edge de-
tector 30 detects the Z-position of one of the side edges
of the sheet, and a leading edge detector 32 detects the
timing when the leading edge of the sheet reaches a pre-
defined X-position. The data detected by the edge de-
tectors 30 and 32 are transmitted to the controller 16 for
translating the data of the bit map 22 into print instructions
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such that each pixel of the bit map will be printed in the
correct position, provided that the print head 14 is itself
aligned correctly relative to the sheet handling system
12 and does not produce any imaging errors.
[0022] When the image reproduction system is being
prepared for processing a new type of print media, i.e.
substrate sheets 20 in a different format and/or made of
a different material, it is advisable to carry out a media
registration process in order to check in particular the
print head 14 for correct alignment and for possible im-
aging errors that might distort the shape of the printed
image 24 and/or its position on the substrate sheet. The
basic steps of such a media registration process have
been illustrated in Fig. 2.
[0023] In a step (a), the print head 14 of the reproduc-
tion system is used for printing a number of test charts
34 in a duplex mode, by forming a pattern of test marks
on both sides of each substrate sheet, as will explained
in detail below. The substrate sheets used for the test
charts should be of the same type as those that will later
be used for printing.
[0024] In a subsequent step (b) an ordinary office per-
forator 36 is used for punching holes through the entire
stack of test charts 34. In this step, the test charts are
preferably held in registry with one another and are
punched in a condition in which the edges of the test
charts abut a stop 38 of the perforator and, as a conse-
quence, the at least two punching tools 40 of the perfo-
rator will form the holes at exactly the same distance from
the edge of the sheets.
[0025] Then, in a step (c), both sides of each test chart
34 are scanned in a duplex scanner 42, and the scan
data are transmitted to an electronic image processing
system 44 where the positions of the test marks relative
to the punched holes are measured in a step (d) and then
possible registration errors are detected in a step (e) by
comparing the results that have been obtained in step
(d) for the front side of the test chart to those obtained
for the back side. The detected registration errors may
then be fed back to the reproduction system for making
suitable adjustments for error correction.
[0026] In particular, the timings of the print commands
sent to the print head 14 will be adjusted such that the
image 24 will be printed in a position centered between
the leading edge and the trailing edge of the sheet 20,
as has been symbolized by a double-arrow T in Fig. 1.
[0027] Another error that may be detected in step (e)
is a skew error of the print head 14, i.e. the (linear) arrays
of printing elements of the print head 14 are rotated rel-
ative to the direction Z, as has been symbolized by a
double-arrow S in Fig. 1. This error is preferably com-
pensated by a physical adjustment (rotation) of the print
head 14, whereas other imaging errors of the print head
may preferably be compensated by suitable transforma-
tions of the bit map 22.
[0028] Fig. 3 is a view of the front side 46 of one of the
test charts 34 that have been printed in step (a), and Fig.
4 shows a view of the back side 48 of the same test chart.

An identical pattern of test marks 50 has been printed on
both the front side 46 and the back side 48 of the test
chart. The test marks 50 are shaped as black squares
with a size of, e.g., 20 x 20 mm and are distributed along
all four edges of the test chart. More particularly, a test
mark is formed in each of the four corners of the test
chart, and two additional test marks are formed at each
edge and arranged symmetrically between the two cor-
ners that are connected by this edge, and such that all
test marks that are disposed along the same edge are
aligned with one another. The distance between of the
outer edge of each test mark 50 and the edge of the test
chart 34 may be 4 mm, for example, at all four edges of
the test chart.
[0029] While all test marks are commonly designated
with the reference numeral 50, specific test marks in Fig.
3 have been designated by individual reference signs A,
B, C and D. The test marks A und B form a pair and are
disposed at a mutual distance that corresponds to the
distance between the two punching tools 40 of the office
perforator 36 shown in Fig. 2. A punch mark 52 between
the test marks A and B indicates that, in step (b), holes
54 shall be punched within the test marks A and B in a
single punching operation of the perforator 36. Similarly,
a punch mark 56 between the test marks C and D in Fig.
3 indicates that holes 54 within these test marks shall
also be formed in a common punching operation (but with
a different orientation of the stack of test charts 34 relative
to the perforator).
[0030] For most of the operations that will be described
below, it is not essential that, when the holes 54 are
punched, the test charts are carefully held with their edge
in abutment at the stop 38 shown in Fig. 2. It is sufficient
that the holes 54 are formed somewhere within the
squares of the test marks 50. For this reason, the holes
54 shown in Fig. 3 have slightly different distances from
the associated edges of the test chart.
[0031] Since the pattern of test marks 50 is identical
for the front side 46 and the back side 48 of the test chart,
the same reference numerals 50 and A-D have also been
used for the test marks in Fig. 4. However, since the holes
54 have been punched through the test chart and the
image of the back side 48 is the mirror image of the front
side 46 (with the Z axis as mirror axis), the hole 54 that
is located inside the test mark D in Fig. 4 is the identical
with the hole that is located inside the test mark C in Fig.
3, and the same applies equivalently to all the other holes
and test marks. As a consequence, the positions of the
holes 54 relative to their test marks in Fig. 4 are not the
same as in Fig. 3.
[0032] This effect may be utilized for detecting regis-
tration errors, as will now be explained in conjunction with
Figs. 5 to 7 (where the hatching of the test marks 50 has
been omitted for reasons of clarity). Fig. 5 shows the front
side 46 of a test chart, similarly as Fig. 3 but with the
difference that, due to a skew error of the print head 14,
the pattern of test marks 50 that has been printed with
this print head is slightly rotated (counter-clockwise) rel-
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ative to the edges of the sheet. However, when the edges
of the sheet are not visible, the rotation would hardly be
perceptible or detectable.
[0033] Fig. 6 is a view of the back side 48. Due to the
skew error of the print head, the pattern of test marks 50
in Fig. 6 is rotated in the same direction (counter-clock-
wise) as in Fig. 5, whereas the pattern of holes 54 is not
rotated but is the mirror image of the pattern shown in
Fig. 5.
[0034] Now, both sides 46 and 48 of the test chart are
scanned in step (c) and electronically superposed with
one another in step (d). However, in order to be able to
compare the two images in step (e), it is useful to reverse
the effect of the sheet reversal in the duplex loop of the
scanner 42, by reflecting the image of the back side 48
again at the Z-axis. The result is shown in Fig. 7, where
the back side image has been shown in dashed lines as
in Fig. 6. It can be seen that there is an exact co-incidence
between the positions of the holes 54 in both images,
because the two reflections at the Z-axis have cancelled
each other. However, considering the test marks 50, the
second reflection at the Z-axis has not reversed the ro-
tation but has doubled it, so that the relatively rotated
positions of the test marks 50 on the front side and the
back side are clearly visible in Fig. 7.
[0035] Although the edges of the test chart 34 have
been shown for illustration purposes in Fig. 7, it should
be observed that it is not necessary that the scanner 42
is actually capable of scanning and recognizing the edg-
es of the sheet. When the sheet edges are not available,
the correct superposition of the two images can still be
achieved by moving the two images relative to one an-
other in X-direction and Z-direction until the best fit for
the positions of the test marks 50 and the holes 54 is
achieved. Then, it is easy to locate the centre of the su-
perposed images and to measure the angle α of relative
rotation between the two test mark patterns. The skew
error to be corrected will be α/2.
[0036] In the above description, it has been assumed
that the scanner 42 was calibrated precisely and did not
produce any errors of its own. In a practical scenario,
however, this cannot be taken for granted. A precise cal-
ibration of a scanner apparatus is time-consuming and
costly. It is therefore a great advantage of the invention
that it permits to automatically calibrate the scanner, as
will now explained by reference to Figs. 8 to 11.
[0037] Fig. 8 shows again a front side 46 with the same
print head skew error as in Fig. 5. This time, however,
the entire image is slightly rotated clockwise, due to a
skew error in the scanner 42 which masks the skew errors
of the print head. Fig. 9 shows the scanned image of the
back side 48 with the same clockwise rotation due to the
scanner skew error. Fig. 10 shows the back side 48 re-
flected back and superposed on the front side in the same
way as in Fig. 7. In Fig. 10, it can be observed, however,
that the images of the holes 54 do not fit, because the
scanner skew errors have not been cancelled but dou-
bled by the reflection. On the other hand, in this example,

there is (accidentally) a relatively good fit between the
test marks 50. Now, the images of the front side and the
back side in Fig. 10 are rotated in opposite directions
(corresponding to a rotation of the non-reflected image
in Fig. 9 in the same counter-clockwise direction as the
front side image), until the images of the holes 54 coin-
cide. The result is shown in Fig. 11, where, now, the rel-
ative rotation of the test marks 50 is clearly visible. This
relative rotation indicates the skew error of (only) the print
head 14 which can now be cancelled and eliminated as
before.
[0038] It should be noted that Fig. 10 has been shown
for illustration purposes only. In practice, the analysis in
step (d) will be performed directly by measuring the po-
sitions of the test marks 50 (e.g. the positions of the cor-
ners of the squares) relative to the positions of the holes
54 which, except for the reflection, are considered to be
the same for the front and the back side of the sheet.
This will lead directly to the image shown in Fig. 11, i.e.
the scanner calibration of the scanner skew error is
achieved automatically. Further, the positions of the cor-
ners of the squares of the test marks 50 will always be
measured relative to the position of the hole 54 that is
located inside the test mark, so that the distances to be
measured are small and can therefore be determined
with high accuracy.
[0039] Equivalent procedures may be used for detect-
ing other types of registration error of the print head 10
and simultaneously eliminating the corresponding scan-
ner calibration errors.
[0040] As another example, Fig. 12 shows an image
of the front side 46 and a superposed reflected image of
the back side 48 of a test chart 34 for the case that the
scanner 42 has a calibration error that leads to a shear
transformation of the images. Due to the reflection of the
image of the back side 48, both images are sheared in
opposite directions, so that the difference is clearly visi-
ble. Measuring the corners of the test marks 50 relative
to the respectively associated holes 54 is in this case
equivalent to an inversion of the shear transformations
until the holes 54 coincide. By comparing the positions
of the test marks 50 on the front side and the back side
it may then be decided whether or not the print head 14
has an imaging error that results in a shear transformation
of the image (i.e. only the image of the test marks 50).
[0041] Other imaging errors such as an expansion of
the image in X-direction, expansion in Z-direction or dif-
ferent expansions in X-direction for the top and bottom
parts of the image and/or different expansions in Z-direc-
tion for the left and right parts of the image (resulting in
a trapezoidal deformation of the image) may be detected
analogously, also with automatic suppression of corre-
sponding scanner calibration errors.
[0042] A scanner calibration error that cannot be elim-
inated in the way described above is an isotropic scaling
(enlargement or reduction) of the entire image. This error,
however, has no effect on the media registration, any-
way.
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[0043] In contrast, there may be cases where it is de-
sirable to detect and eliminate a print head imaging error
that leads to an isotropic enlargement or reduction of the
image, i.e. a scaling of the image relative to the fixed
format of the substrate sheets 20. Such error can also
be detected without having to detect the edges of the
sheet, e. g. by comparing the almost page-size rectan-
gles that are formed by the overall configuration of the
test marks 50 (or the corners thereof) to the approximate
rectangle that is formed by the punched holes 54 along
all four edges of the sheet. The accuracy will then depend
to some extent upon the accuracy with which the punch-
ing process has been performed in step (b).
[0044] Another, more accurate detection of scaling er-
rors is possible due to the fact that the distance between
two holes 54 that have been punched in the same punch-
ing process, such as the holes in the test marks A and B
in Fig. 3 is given by the known standard distance between
the punching tools 40 of the perforator. Thus, by com-
paring the measured distance between the holes 54 in
X-direction and in Z-direction to the known punching tool
distance, it is possible to determine the actual scaling
factors in each direction.
[0045] When a distance between two holes 54 or the
position of a corner of a test mark 50 relative to a hole
54 has to be measured, this means of course that the
measurement is made by reference to the centre of the
circular hole 54. Image processing algorithms that permit
to derive the position of a centre of a circle from the image
of the contour of the circle or the entire area of the circle
are well known in the art.
[0046] Whenever an image forming error or scaling er-
ror of the print head 14 has been detected, this error can
preferably be compensated for by performing an inverse
transformation on the bit map 22. It should be observed
however that identical transformations have to be per-
formed for the bit maps for the front side and the back
side, in order to preserve the front-to-back side registra-
tion of the images.
[0047] Another factor that is important for the front-to-
back side registration is the operation represented by the
double-arrow T in Fig. 1, i.e. the timing of the operation
of the print head which determines the position of the
image 24 on the sheet 20 in X-direction. A correct front-
to-back side registration is equivalent to placing the im-
age 24 exactly in the centre between the leading edge
and the trailing edge of the sheet.
[0048] Fig. 13 illustrates how this can be achieved in
the method according to the invention. Again, the image
of the front side (continuous lines) and the reflected im-
age of the back side (dashed lines) of a test chart 34
have been superposed.
[0049] When the test chart 34 was printed, the timing
was such that the distance between the left edge 56 of
the test mark A on the front side and the trailing edge 58
of the sheet is larger than the distance between the right
edge 60 of the front side test mark in the right corner and
the leading edge 62. It shall be assumed again that the

actual edges 58 and 62 have not been detected by the
scanner. However, when the holes 54 are in registry, the
test marks on the back side (dashed lines in Fig. 13) are
the mirror images of the test marks on the front side, and
consequently, the position of the right edge 64 of the test
mark A on the back side represents the position of the
left edge 56 of the same test mark A on the front side,
and the positions of the edges 64 and 60 can directly be
compared to one another. Delaying or advancing the tim-
ing at which the image is printed will shift the front side
image and the back side image in opposite directions.
The timing will be set such that the edges 64 and 60
coincide, which means that the printed image is precisely
centered between the leading edge 62 and the trailing
edge 58 of the sheet, and also means that the front side
image and the back side image are in perfect registration
with one another.
[0050] Additional information is required for positioning
the image 24 (Fig. 1) exactly in the centre of the sheet in
Z-direction. This information can be obtained for example
by carefully punching the test charts 34 so that the dis-
tance Δ between the hole 54 and the side edge of the
sheet (see also Fig. 13) is known with sufficient accuracy.
Then, centering in Z-direction may be achieved calculat-
ing the Z-positions of the side edges of the sheet on the
basis of the positions of the test marks 50 and the known
distance Δ and by physically adjusting the print head 14
or logically adjusting the bit map 22 relative to the calcu-
lated edge positions.

Claims

1. A media registration method for an image forming
device (10), comprising the steps of:

(a) printing a number of test charts (34) by form-
ing, with the image forming device (10), a pre-
determined pattern of test marks (50) on respec-
tive substrate sheets (20);
(b) forming at least one substrate mark in each
of the substrate sheets (20);
(c) scanning both sides (46, 48) of each test
chart (34);
(d) measuring positional relationships between
the test marks (50) and the at least one substrate
mark of each test chart; and
(e) comparing, for each test chart (34), the po-
sitional relationships measured on a front side
(46) of the test chart to those measured on a
back side (48),
characterized in that the step (b) includes
punching at least one hole (54) through the sub-
strate sheet (20), and step (d) includes using the
punched hole (54) as a substrate mark.

2. The method according to claim 1, wherein the
number of test charts (34) is greater than one and
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the printed test charts (34) are stacked one upon the
other and punched in a single punching operation in
step (b).

3. The method according to claim 1 or 2, wherein the
holes (54) are circular.

4. The method according to any of the preceding
claims, wherein the holes (54) are punched with an
office perforator having at least two punching tools
(40) arranged in a standard distance.

5. The method according to any of the preceding
claims, wherein at least two holes (54) are formed
along each of two mutually orthogonal edges of the
sheet (20).

6. The method according to claim 5, wherein at least
two holes (54) are formed along each of the four
edges of the sheet.

7. The method according to claim 6, wherein at least
four holes (54) are formed along each edge of the
sheet.

8. The method according to any of the preceding
claims, wherein the test marks (50) are formed by
coloured areas, and the holes (54) are formed to be
included in or at least to overlap with these areas.

9. The method according to claim 8, wherein the test
marks (50) have a rectangular shape.

10. The method according to claim 9, wherein step (a)
comprises printing punch marks (52, 56) on the sheet
(20).

11. A test chart (34) for use in the method according to
any of the preceding claims, the test chart having
test marks (50) on both sides (46, 48), characterized
in that the test chart has through-holes (54) in posi-
tions at or near the test marks (50).
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