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A method and a means for checking genuineness of paper money are based upon detection of the characteristic differences
in the printing process for genuine bank notes and counterfeit bills produced with a colour copying machine. The detection is
conducted in narrow wavelength bands respectively in typical red and blue colour ranges, and simultaneously in pamcular direc-
tions, with reflected and scattered light. Detection of intensity in a correspondingly narrow band near the maximum sensitivity
range of the eye, i.e. in the green range, and in another direction, is also conducted for reference purposes. Preferably the mea-
surement is made in a particularly selected point where the contents of blue and red in the print of the genuine bank note is at an

* See back of page




DESIGNATIONS OF “DE”

Until further notice, any designation of “DE” in any international application
whose international filing date is prior to October 3, 1990, shall have effect in the
territory of the Federal Republic of Germany with the exception of the territory of the
former German Democratic Republic.

FOR THE PURPOSES OF INFORMATION ONLY 7

Codes used to identify States party to the PCT on the front pages o_f pamphlets publishing international

applications under the PCT.

AT  Austria
AU Australia
BB Barbados
BE  Belgium

BF  Burkina Fasso
BG  Bulgaria

BJ Benin

BR  Bravil

CA  Canada

CF  Central African Republic
CG  Congo

CH  Switzerland
CM  Cameroon
DE  Germany
DK  Denmark

Spain

Finland

France

Gabon

United Kingdom
Greece

Hungary

Ttaly

Japan

Democratic People’s Republic
of Korea
Republic of Korea
Liechtenstein

Sri Lanka
Luxembourg

Monaco
Madagascar
Mali
Mauritania
Malawi
Netherlands
Norway
Poland
Romania
Sudan
Sweden
Senegal
Soviet Union
Chad

Fogo

United States of America




WO 91/03031 PCT/NO90/00132

1

OPTICAL TESTING FOR GENUINENESS OF BANK NOTES
AND SIMILAR PAPER BILLS

The present invention concerns a method and-a means for
optical testing of genuineness of bank notes, forms, cheques and
similar paper bills. 1In particular the invention relates to
recognizing paper notes on the basis of the particular optical
signature of a genuine multilayer colour printed paper note, as
opposed to the signature of a counterfeit note which has been
produced by means of a modern colour copying machine.

Until to-day, "good" forgeries of bank notes have been made
by offset printing. It is just recently that colour copying
machines have been enabled to copy bank notes with a passable
result. Such modern colour copying machines are now entering
the market, and banks are presented with a possibly very large
problem with good colour copies of bank notes, cheques etc.

Previously a genuineness test of bank notes has usually
been made by analysing embedded security parameters, like e.q.
security thread and water mark. However, an automatic reading
of e.g. a water mark is very difficult technically; and also
rather expensive. Thus, an authenticity test by means of these
security parameters is adapted to a relatively small volume of
test machines. S

However, to-day quite a different volume of cohnterfeit
bank notes is to be expected. One is in fact now confronted
with a rather different type of counterfeiter than previously.
"Amateurs" who to-day have access to a colour copying machine,
will possibly flood the market with forged copies in a short
time. Thus, it is reasonable to suppose that the largest part
of counterfeit bank notes in the market in the time to come
will be such copies from commercially accessable colour copying
machines.

There is clearly a need of a cheap and rapid way of
sorting out these colour copies. The present invention
concerns a simple, cheap and above all very rapid method for
sorting colour copies from genuine paper notes.
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A genuine bank note is printed in a multilayer printing
process, e.g. steel gravure or rotogravure. However, colour
copying machines operate in a quite different manner, and they
use quite different dye stuffs, with optical characteristics
which are quite different from offset or steel gravure dye
stuffs. The invention is intended to expose these differences
in production method and dye material in the bank note printing
process. '

At this point it is opportune to mention briefly previously
known and related optical methods:

An analysis of bank notes can of course be made by means of
a scanning spectrophotometer, which exposes completely the
optical signature all over the wavelength range in question,
e.g. the range corresponding to visible light. Such a measuring
technique, which of course is able to distinguish between “
colour copies and genuine bills, is quite useless in the
practical case, due to the time required for testing one singie
bill. | |

However, there are numerous bank note receivers in the
market to-day, which in addition to other tests aiso take a
look at the bank note colours. But many of the methods used
are limited to using only one colour. In the prior art it is
usual to transport the bank note past one single colour sensor,
and then the signal which appears is analysed along the .length
of the bill. Still, this technique works poorly, because the
sensor is very sensitive to impurities and wear of the bank
notes, as well as variations in the printing process of the
genuine bank notes. '

An improved method is disclosed in British patent appli-
cation, publication no. 2,107,911, in which a bank note is
scanned by a combination of two sensors respectively measuring
in a green and a red colour range. The ratio between the
measured intensities in red and green are formed, and the
complete scanned track on the bank note is compared with a
previously learned track. In this publication light emitting
diodes are used as light sources, which gives a very limited
choice of colours. Nor do ordinary light emitting diodes ever
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radiate with a constant intensity, and this means that the
disclosed system has a very limited precision and stability.

British patent application, publication no. 2,078,368
describes a system which makes a complete analysis of the
complete reflected colour spectrum. Even if this system
provides very good information regarding the optical signature
of a bank note, it is burdened with the following obvious
disadvantage: The system is very complicated and expensive.
Nevertheless, this system suffers from certain technical
drawbacks: For example, there is no correction of drift and
aging in the photo diodes in the row of such diodes used here
for reading the output from a spectroscope. Further, a very
powerful light source is probably required in such a system in
order to achieve av acceptable signal output level from the
spectroscope. Still, the most significant differences in
relation to the present invention, is that the system in
accordance with GB 2,078,368 does not at all take into use
direction variable colour information, and that the publication
makes a summation of the deviations in colours in the complete
spectrum. In a good colour copy there will be a minimum colour
deviation in the range 480-620 nm. Because this range is also
included in the "error sum", a small but quite essential error
contribution from one of the colours red or blue will therefore
be suppressed in the total error sum.

As mentioned above, the present invention aims at providing
" a rapid and cheap, however still a reliable method of distin-
guishing between the colour print of genuine bank notes and the
copied colour of a colour copy note. The meaning of "rapid" in
this case is that the test itself is excetuted at a rate which
is adapted to normal automatic processing speed for bank notes,
e.g. faster than one millisecond. This is achieved in a method
and by a means as defined in the patent claims below.

In the printing process for real or genuine bank notes,
print dye stuffs are applied in many layers, i.e. often four to
eight layers. The dye layers are translucent, and the colour
recorded in the end by the eye, therefore is a mixture of all
dye layers plus the colour of the paper on which printing is
made. The colour perceived by the eye is a composition partly
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of reflected light from the dye layers, but also the transmission
charceteristics of the dye stuffs play a role in the visual
perception. The light from the "lowermost" dye layers will
necessarily be influenced by the transmission characteristics

of the other dye layers.

By studying the colours in a spectophotometer it is often
possible to recognize the different dye elements used in the
different layers. '

Most bank notes will always have one or several quite
typical colour extremum points in their spectrum. However, the
colour print process in a copying machine is effected in a
manner which deviates markedly from the rotogravure process.

In the colour copying machine the colours are first analysed in
the original point by pont. Then the copy is formed by ,
applying print dye stuff point by point. The copying machine
has only three primary colours plus possibly black. 1In order
to mix colours, this is effected by applying primary colour
dyes in tiny points (1/100 mm), and the number of the different
primary colour points determines how the eye or a sensor with
poorer spacial resolution than the point size perceives the
colour combination.

In this case each colour point covers the surface comple-
tely, i.e. the paper colour cannot show through. In order to
provide brighter colours, the copying machine may partly select
the distance between the respective tiny colour points, partly
line rasters can be introduced in the printing so that the
paper colour shines through the colour print.

In several ways this printing technique gives a result
which can be demonstrated by means of the different methods
which the present invention relates to. The invention describes
a combination colour sensor looking at many optical characteri-
stics of the print surface. A copy may be very similar to the
original in several of the characteristics, but because the
copying process is physically quite different from the rota-
gravure process, one oOr several characteristics will always
exhibit significant deviations.

At first it should be noted that the colour reproduction
presented by the'copying machine is adapted to the sensitivity
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curve of the eye, i.e. the most important colour range is the
green central range of the visible light. In the copying
machine the colour analysis is effected in three colour bands.

Each one of these colour bands must have a bandwidth of
about 100 nm (fig. 1b) to be able to describe the complete
visible spectrum.

By analysing each colour in a wide colour band, "narrow",
typical and significant colour bands in the original will not
be detectable for the copying machine. See fig. 1a.

In one of the detections to be made here, the two different
printing methods can be distiguished from each other by using
the following criteria:

The dye stuffs used in a colour copying machine must
necessarily be of another type than that which is used in a
multilayer printing process, since all spectral colours shall
appear to the eye by mixing merely three colours, see fig. 1d.
The colours are "wide band", and narrow colours with bandwidth
of about 50 nm cannot possibly by produced.

As previously mentioned, the dye stuffs in the copies are
optimally adapted in order that the normal human eye may
perceive the copy in the same manner as the original. This
means that the colours in the green range are reproduced very
well, while possible deviations in the blue and red colour
ranges are not recorded particularly well, and nor are these
deviations so essential to control completely in the copy which
is produced.

Nor does the colour copying machine analyze the colours
beyond the visible spectrum. One simple measurement of
reflected light in e.g. the infrared range will also often be
completely revealing.

Thus, it turns out that a colour copying machine is able
to produce very good copies as seen by the eye, but when viewed
by a spectrometer, it turns out that the copy will only show a
good colour reproduction in the green range and possibly in one
of the colours blue or red.

This is the fact to be used as a basis in one part of the
colour test which is an essential part of the present invention.
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In a copying machine the colours are, as previously
mentioned, mixed by applying tiny and completely covering
points consisting of each primary colour dye. This cannot give
the same effect as a multiiayer print process, namely the
possibility of recognizing the singie colour components in one
or several of the dye layers.

That which in most cases distinguishes the copies from the
bills with genuine print, lies in the content of blue and red
in the colour mixtures which are of an extreme character.
Colours conﬁaininq a lot of blue and red in relation to green,
will be copied poorly, as viewed with a spectrometer. 1In the
same manner, colours containing only little blue and red, will
be copied very poorly.

As mentioned previously, it is known, or it is supposed
that the colour reproduction in the green central range is very
good in the colour copy. Therefore, there is no reason to
spend time and money analysing this. The green colour shall
only be used as a reference in correcting for general colour
variations, wear and impurities in the bank notes. The green
colour is very well suited to this, because it is aiways copied
very reliably. (As for the development of new colour copying
machines, it is a sound guess to suppose that while these are
continuously being improved, the feature which is actually
improved will primarily be the colour reproduction in the most
sensitive area of the human eye. For the method in accordance
with the invention, this means that the improvement will only
consist in a better reference colour for comparison and
correction of the measurements of red and blue.)

The method according to the invention thus consists in
finding one or several discreet point containing a combination
which is difficult to copy, and then, using a very precise
measuring technique, determining the colour reflecting charac-
teristics of said point, that is colour reflecting characteris-
tics in a broad sense (both reflection, scattering and in
certain cases transmission will be included). It is quite
essential here to measure the contents of both red, blue and
green, and then combine the three measurement values in a
favourable manner.
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The reflecting qualities of the paper surface itself are
also often revealing regarding the genuineness. The method in
accordance with the present invention is also able to demonstrate
deviations in the structure of the paper surface.

The method for analysing the colour reflecting characteris-
tics in accordance with the present invention is also suffi-
ciently rapid that the analysis can be undertaken in a bill
sorting machine with a bill transport rate of as much as 5 m/s.
The method requires only little or no computer capacity, so
that the decision whether the bank note is genuine or not can
be made while the note is in the measuring station in question
in the transport track.

The invention shall now be described more closely with
reference to non-limitative embodiment examples, and with
reference to the enclosed drawings, where

fig. la shows an example of colour composition in a point
on a bank note,

fig. 1b shows sensitivity curves of colour detectors in a
typical modern colour copying machine,

fig. 1c shows an example of choice of filters for use in
the analysis in accordance with the invention, '

fig. 1d shows an example of typical prlntlng dye colours
used in a copying machine, ) '

fig. 2a shows an apparatus embodiment of the optical
detector in accordance with the invention, where only three
reflected colours are measured,

fig. 2b shows the same arrangement as fig. 2a, but viewed
from another angle (from above), and _

fig.'3 is a schematic view of an embodiment of the measuring
system in accordance with the invention, with analysis of
reflected light in four colour bands, analysis of transmitted
light and measurement of the corresponding colour composition
of the light source.

In fig. 1lb appears a typical sensitivity curve for the
colour detectors in the analyser of a colour copying machine.
It should be noted that the three curves respectively have a
bandwidth of about 100 nm. It should also be noted that the



WO 91/03031 PCT/NO90/00132

8

three curves overlap with each other. This is quite necessary
for an analyser which must be able to reproduce all colours.

Fig. 1d shows the spectre of typical print colours for a
tree-coloured print process. It appears that "narrow" colour
bands can be composed by using these dyés.

Fig. 1a shows a sketch of a spectrum from a bank note to
be checked for genuineness, with relative intensity as a
function of wavelengthi A certain point has been chosen on the
bank note, in which point there exists a colour combination
which is difficult to handle for the copying machine. As
appears from the curve shaﬁe, said point comprises rather much
blue and red in relation to green. In fig. 1lc there is shown
an example of a choice of colour filters to be used in front of
each fespective one of the possibly three detectors to be used
in accordance with the invention. The three filters have one
respective pass band in each respective of the three colour
ranges in question, and the width of the three bands is about
the same, in the example about 35 nm. Thus, the three bands
do not overlap at all, and the pass bands should be as rectangu-
lar as possible, as shown in the figure. A detector system
comprising filters of this type will not encounter difficulties
in distinguishing between a good colour copy and a genuine bank
note. ,

Fig. 2a, b show the optical detector system as viewed from
two sides. The reference letters G and S represent respectively
a glass plate and the paper note, and F is a focusing means.
The three photodetectors D1, D2 and D3 are equipped with
respective colour filters of the type just mentioned. Reference
detectors D4, D5 and D6 are equipped with filters of the same
types as Di1-D3. D1-D3 "view towards" the same point on the
bank note to be tested. D4-Dé view towards the same point on a
white surface inside the light source K. Both the light source
K and all detectors D1-D6 are positioned inside a housing (not
shown in the drawings) which on its underside is provided with
a glass window G. The bill advancing track is situated below
'said glass window. The glass window G prevents dust from
entering the sensor housing. Preferably a black and non-
reflecting surface, or alternatively a dark hole is located in
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the bill advancing track below the glass window, i.e. on the
underside of the paper bill when the bill is in the measurement
position.

For the sake of clarity, the terms "narrow blue", "narrow
green" and "narrow red" will be used to characterize the three
narrow filter bands of interest in this example, reference
being made to visible colours and the selected and particular,
narrow parts of the visible spectrum. However, the invention
may also in its more general aspect comprise such narrow and
significant bands also beyond the visible spectrum (especially
parts of the infrared range are of interest). The same or
corresponding terms will then be used to designate narrow
detection bands in ordered succession according to wave length
and with non-overlapping positions, i.e. within respective
wider wavelength ranges.

In the example, the locations of the filters are now
defined precisely in such a manner that D1 and D4 are equipped
with blue filter (i.e. narrow blue), D2 and D5 have green
filter (i.e. narrow green), and D3 and D6 have red filter (i.e.
narrow red) of the type shown in fig. 1c, front mounted.

Diodes D4, D5, D6 are used to compensate for changes in
the spectral distribution of the light source. There are
several ways of making such a correction regardind the mathe-
matical or signal processing aspect, and any known tecﬁnique
may be used (for example ratio or subtractive calculations).

' Thus, these diodes measure the same narrow blue, narrow green
and narrow red wavelength bands as D1, D2 and D3. D2 sees
directly reflected light in the plane of incidence of the
light, in the reflection angle a (= the angle of incidence).

D1 and D3 see diffusely scattered light in a polar coordinate
direction (6, ¢) at the side of the plane of incidence. When
these angles/directions are selected in a favourable manner, the
detector will also reveal deviations in the reflecting qualities
of the paper surface.

It will be possible to use the sensor means in accordance
with the invention in a few different ways regarding zero
correction, in dependence of the required precision. Firstly,
it is of course possible to conduct the test procedure without
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any zero correction: When a paper note specimen enters the
position below the sensor, detectors D1, D2, and D3 will see a
colour combination which is scaled according to a known
mathematical formula. Thus, the sensor means delivers an
output voltage representing the contents of respectively narrow
red and narrow blue in the paper bill in the position in
question. In principle this measeurement method should be
adequate, since changes in the colour balance of the lamp are
taken care of in the correction via reference detectors D4, D5
and D6. However, it turns out that the stability achieved is a
little weak (2% over a time period) regarding the purpose of
the sensor, namely exposing counterfeit colour copies.

However, it is possible to use a zero correction on the
basis of a measurement toward a known bright background: When
no paper bill is present under the sensor, it is possible to
make the sensor look at a white background. This background .
can be defined as a zero level, and all measurement data can be
read as deviations from this value. This is the actual
correction method of a few sensors already in the market, however
it turns out that it is very difficult to maintainifhe reference
surface in a condition of constant cleanness. Of course, a
change in the .reference implies a corresponding change in the
measurement value. B

However, a somewht different correction method for the
zero point is suggested here: When no paper bill is present
under the sensor, the sensor is permitted to look toward a non-
reflecting background. As an example this may be an empty
space, or a black rubber roller of the type used for transporting
the bills. It is to be noted that a black rubber roller which
is soiled with printer’s ink from the bills, still gives a
quite insignificant light reflection. The light received by
the detectors in a phase without a bank note under the sensor,
is therefore only the reflected light from the glass window at
the bottom. Thus, the glass is necessary if such a correction
method is to be used. Ordinary glass will reflect about 10% of
the light coming from the lamp. The detectors D1, D2 and D3
see this light, and this is used as a reference for the
measurements. It turns out that such a method results in
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extremely stable measuféments, even when the glass window is a
little dusty or dirty on the outside.

With the last mentioned method, a double correction is
undertaken in order to achieve adequate long term stability.

The light reflected from the glass plate can also be used
to make an evaluation of whether the remaining burning time of
the light source is still long, or if it will soon fail. It is
favourable to be able to deliver a fault indication before the
fault actually appears.

It is of course possible to study the colours of a bank
note by means of light transmitted through the note instead of
or in addition to the investigation of the reflected light, see
fig. 3. The sensor may then be arranged in such a manner that
the light source beams directly into detectors di, d2, d3 and
with a possibility of passing the paper bills therebetween.
Detectors d1, d2 and d3 are equipped with the same narrow
filters as the remaining detector groups. It is then possible
to study the transmission characteristics of the paper bills.
Some of the stability details necessary for reflection measure-
ments may then be left out, since the sensor of course is
calibrated prior to leading the bill in between light source
and detectors.

Of course it will be possible to use two sensor sets,
where one set is a reflection sensor with the special points
and characteristics as described above, while the other sensor
is a relatively traditional transmission sensor. The genuineness
analysis then aims at measuring a point on the bank note, or
possibly a very limited number of points, both in a reflection
mode and a transmission mode. Four measurement values are then
obtained for every point, which measurement values are to be
compared with the values of a genuine bill. According to
experience the differences are quite noticeable.

Fig. 3 shows schmatically a sensor which also looks at the
transmission. A fourth sensor is indicated on the same side as
the source, adapted for measurement of a fourth narrow colour,
for example in the IR range. '

Some practical experiments have been made with a sensor in
accordance with the main aspect of the present invention. The
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experiment has been conducted with permission from and under
control of a national bank. During the experiment, counterfeit
bank notes were printed on genuine bank note paper, with a
modern and good colour copying machine. The distributor of the
colour copying machines undertook himself the adjustment of the
colours etc., in order to achieve an optimum copying result.
Visually the colour result of the copying was quite perfect. 2
colour sensor in accordance with the present invention was then
put into use, analysing only reflected light. Besides, a
measuring point on the bill was selected at random, and thus
not a point of the extremum type as should be done in accordance
with the invention. Still, it turned out to be a large
difference between the counterfeit and the genuine bank notes,
and the sensor was clearly able to sort out the counterfeit
notes very rapidly.

In certain cases it may be impractical to enter into a
quite fixed position on a bank note in order to undertake the, 
analysis. If the sorting machine sorts different currency
values, the sensor must be readjusted. However, the following
alternative method has turned out to be very efficient:

The selected colour filters in the sensor are held
constant, but it is important that the narrow green pass band
lies close to the most sensitive range of the normal eye. In
this colour genuine and counterfeit bank notes will namely
exhibit the closest similarity. The two upper filters are
according to experience most appropriately placed at 400-450 nm
and 650-700 nm.

Instead of selecting a certain point in the paper bill
transport, which will be the same point for all types of paper
bills, a continuous measurement is made along a track over the’
bill while it passes the sensors. By means of very simple
electronics the average intensity values are stored for
respectively narrow red and narrow blue across the whole bill.
In addition, the maximum value and the minimum value of
respectively narrow red and narrow blue are stored continuously,
of course as values which have been corrected against narrow
green. This method gives an almost equally qbod result as if
certain points were selected on the bills. |
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It is of course possible to run such an analysis simul-
taneously over two or several tracks/points and compare data
from these multiple measurements, in order to achieve an
increased reliability/better results.

In order to render the counterfeiting process even more
difficult, it is possible to supplement the sensor, as mentioned
above, with an analysis in a completely different colour band.

As an example, by measuring reflected or scattered
infrared light (fig. 3, IR detector) within a correspondingly
narrow and significant band, an even better demonstration of
deviations will be achieved. A favourable measuring range lies
within the limits 1000 and 1100 nm. 1In printed areas where the
copying machine permits the paper to shine only weakly through,
this phenomenen will be very pronounced for most bank notes/
forgeries. The copying machine makes no attempt to imitate the
spectral content outside the visible range, because it has no
dye stuffs or analysing method for doing so.

By conducting a simple analysis also outside the visible
range, an improvement is achieved of the information to be used
in making the final decision regarding genuine/fake print based
upon several colour/optical characteristics.

Finally it should be noted that as an additional feature
of the method in accordance with the invention,'it_is of course
favourable to provide that the genuine bank notes are equipped
with print areas with particularly characteristic or significant
optical features, particularly adapted to give noticable
results when conducting an analysis of this type, i.e. (see
fig. la) particularly emphasizing those parts of the spectrum
for which the copying machines are not optimized, in other
words typical crests in red, blue and possible an infrared range.
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PATENT CLAIMS

1. A method for optical demonstration of different print
qualities in bank notes or securities, particularly regarding
distinguishing between colour photocopy print and genuine
multilayer print, in which method white light is emitted towards
the note from a light source and reflected and/or scattered
light is detected by a number of photo detectors and analysed,
each respective photo detector being equipped with a narrow
band pass filter located in one of at least three separate
spectral ranges, where a narrow band has a width of about
20-40 nm, and measurements are made in a small number of
particularly selected, small areas in the surface of the bank
note, possibly only one such area,
characterized in that detection is made simul-
taneously with photo detectors adapted for sensing
' a) directly reflected light, that is in the plane of
incidence of the light and in the reflection angle (&), and

b) diffusely scattered light in one or several directions
(91, @13 ©2, 925 ...) far to the side to the plane-of incidence,
possibly on both sides thereof,
and that said pass filters are adapted to the particular type of
‘bank note to be investigated, from a knowledge of the optical
characteristics of the genuine, preferably multilayer printed
bank note.

2. A method in accordance with claim 1,
characterized in that the pass filters of the
photo detectors use half bands of which at least one is located
beyond the visible optical spectral range, preferably within
the infrared range. i
3. A method in accordance with claim 1 or claim 2, where the
designations "narrow blue", "narrow green" and "narrow red" are
intended to signify three of the at least three narrow pass
bands, also when the spectral ranges in question comprise
larger ranges than the visible spectrum, and with "narrow
éreen" placed between the two others,
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characterized in that the pass filters are
adapted with wavelength positions'and bandwidths in dependence
of particular optical characteristics for the particularly
selected, small area or areas in the surface of the bank note,
said area or areas being selected as test area or areas for
that particular type of bank note in beforehand on the basis of
a determined extremum value, that is a maximum or minimum value

over the surface of the bank note, for the colour ratio narrow
blue:narrow green and/or narrow red:narrow green.

4, A method in accordance with claim 3,
Characterized in that the demonstration is made
along a narrow track over the full length or width of the bank
note, said note passing the detector system which is conducting
measurements continuously, the average or total ratios narrow
red:narrow green and/or narrow blue:narrow green for the
complete bank note track, as well as a maximum and a minimum
value of the same ratios, being recorded and stored.

5. A method in accordance with claim 3 or 4,
characterized in that a green filter with a

pass band located at the maximum sensitivity range of the normal
eye is used as the narrow green pass filter.

6. A method in accordance with one of claims 3-5,
characterized in that the detected narrow green
colour is used as a reference for the measurements of narrow
blue and/or narrow red, either by ratio calculation or by
difference calculation.

7. A method in accordance with one of claims 3-6,
characterized in that a corresponding transmission
measurement using the same colour ranges and the same analysis
technique, is made in addition to the reflection measurement.

8. A method in accordance with one of claims 3-7,
characterized in that the genuine bank notes
from the start are printed with emphasis on dye stuffs with
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particular characteristics adapted to the optival signature
differences between multilayer and singlelayer colour print, at
least in particular points/areas on the bank notes.

9. A method in accordance with one of the preceding claims,
characterized in that intensity and colour
composition corresponding to the colour relations in question
are also measured for the light source with a reference
detector with pass filters corresponding to those of the
remaining detectors, for correcting variations in the emission
from the light source.

10. A method in accordance with one of the preceding claims,
characterized in that zero correction is made in
a time period without a bank note in the detector field of
view, said time period being used for recording the light
received from a glass window positioned between the test
position of the bank note and the arrangement of light source
and photo detectors for reflected/scattered light, said glass
window being substantiélly parallel with the measurement plane
of the bank note and being adapted to serve as a reference
source for the photo detector measurements, in cooperation with
a dark external background.

11. A method in accordance with one of claims 3-10,
characterized in that at least one of said
directions (€3, ¢;) far to the side of the plane of incidence
is selected in such a manner that said extremum value of colour
ratio also takes an extremum value regarding a variation of

said direction (©i, ¢3).

12. A means for optical demonstration of different print
qualities in bank notes or securities, particularly regarding
distinguishing between colour photocopy print and genuine
multilayer print, said means comprising a white light source
for illumination towards a bank note, a number of photo
detectors for sensing reflected/scattered light from said bank
note, as well as calculating cicuitry connected with said photo
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detectors for analysing'light received from said bank note,
each respective photo detector being equipped with a narrow
band pass filter located in one of at least three separate
spectral ranges, a narrow band having a width of about
20-40 nm, and where said light source with additional optical
means and said photo detectors are adapted for measurement in a
small number of particularly selected, small areas on the
surface of the bank note, possibly only one such area,
characterized in that

a) one of said photodetectors is adapted for measuring
directly reflected light, that is in the plane of incidence and
in the angle of reflection (o) for the light, and

b) at least one other photo detector is adapted for
measuring diffusely scattered light in at least one direction
(63, ¢4i) far to the side of the plane of incidence of the
light, possibly of both sides thereof, and that

c) said pass filters are adapted or adaptable for the
particular type of bank note to be investigated, from knowledge
of the optical characteristics of the genuine, preferably '
multilayer printed bank note.

13. A means in accordance with claim 12,
characterized in that, between the bank note to
be tested and the arrangement of light source, photo detectors
and optical devices, there is provided a glass window for
excluding dust from said arrangement, said glass window also
being adapted to serve as a reference source for the photo
detector measurement, in cooperation with a dark external
background.

14. A means in accordance with claim 12 or claim 13,
characterized in that the pass filters of said
photo detectors are adapted with pass bands of which at least one
is located outside the visible optical spectral range, preferably

within the infrared range.

15. A means in accordance with one of claims 12-13, where the
designations "narrow blue", "narrow green" and "narrow red" are
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intended to signify three of the at least three narrow pass-
bands, also when the spectral ranges in gquestion comprise

larger ranges than the visible spectrum, and with "narrow

green" placed between the'two others,

characterized 1in that the pass filters are
adapted or adaptable with a wavelength position and bandwidth in
dependence of particular optical characteristics for the
particularly selected, small area or areas on the surface of
the bank note, said area or areas being selected as a test area
or areas for the particular type of bank note in beforehand on
the basis of a determined extremum value, that is a maximum or

a minimum value over the bank note surface, for the colour ratio

narrow blue:narrow green and/or narrow red:narrow green.

16. A means in accordance with claim 15,
characterized in that the narrow green pass
filter is a green filter with pass band located at the maximum
sensitivity range of the normal eye.

17. A means in accordance with claim 15 or claim 16,
characterized by at least one further photo
detector of corresponding type as the remaining photo detectors,
adapted for sensing light transmitted through said bank note.

18. A means in accordance with one of claims 12-17,
characterized by a reference multi-detector with
corresponding pass filters as the remaining detéctors, adapted
for measuring intensity and colour composition for the light
source correspondlng to the colour relations in question, for
correcting for varlatlons in the emission from said light source.

19. A means in accordance with one of claims 15-18,
characterized in that said at least other photo
detector for measuring diffusely scattered light is adapted in
such a manner that said at least one direction (©;, ¢3j) far to
the side of the plane of incidence, is such that said extremum
values of colour ratio also takes an extremum value regarding

variation of said direction (©;, ¢j).
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20. TUse of at least two means of the type indicated in any one '
of claims 12-19, in a serial measuring configuration, where
detector angles/directions as well as wavelength location and
bandwidth of the detector pass filters have differently adjusted
values from one means to another.
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