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The present invention relates to a method of optically
monitoring a body having a reflective surface and a covert
optical discontinuity produced on the surface.

It is often desirable to apply a covert mark to an
object, for example, in order to identify goods or the like,
which can be useful in anti-counterfeiting measures or which can
allow for the application of a code specific to a container, thus
facilitating product tracking. _

Many types of covert marking systems have been
propesed. It is known for example to mark objects using laser
radiation. US Patent 4758703 describes a method of covertly
encoding a microscopically visible pattern on a surface of an
object in which a beam of unfocused laser radiation is passad
through a mesh to produce the desired pattern, the intensity of
the laser beam being carefully controlled so that the pattern is
barely etched onto the surface and remains visible to the eye.
US Patent 4769310 describes a method of marking ceramic
materials, glazes, glass ceramics and glasses that contain at
least one radiation-sensitive additive in which a laser beam is
focused on to the surface of the material to be marked so as to
induce a colour change within the irradiated area.

GB2247677 discloses a method and apparatus for
providing a body of material with a sub-surface mark in the form
of an area of increased opacity to electromagnetic radiation.
The method comprises directing a high energy density beam to
which the material is transparent and bringing the beam to focus
at a location spaced from the surface and within the bedy so as
to cause localised ionisation of the material. The apparatus
includes a laser and provides means to move the focus of the bean
relative to the body so as to enable the mark to be of a
predetermined shape. : _ N
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Such covert marking systems are generally only
effective for glass or ceramic based products.
Therefora, it is the purpose of the present invention

to alleviate such difficulties and to provide a method and

apparatus for optically mon:.toring a body having a reflective
surface, and an optical discontinuity produced thereon.

Thus, according to a first aspect of the invention
there is provided a method of optically monitoring a body having
a reflective surface and a coating layer of material transparent
to visible light present on the surface; which method comprises:
producing the layer with a ‘covert optical discontinuity in an
imagewise distrihution, illuminating the imagewise distribution
with polarised light; and- v:.ewi.ng the 1magew1se d:.strlbuti.on
through a polarised filter. - o

In a first embodiment of the present invention, the
optical discontinuity is produced by directing a high energy
laser beam at a predetermined’ area of the layer such that the
irradiated area is detectable by the viewing. The high energy
laser beam is typically such that it causes photoablation of the

transparent material, but "no substantial change to the reflective .

surface. Power densities suitable for causing photoablation are
known in the art (typically 10° W/cw' to 10" W/em®). =

In one: Ipreferr'ed mode of operation of the first
embodiment of the invention, the beam has a focus which is
movable relative to the transparent material. In an alternative
mode of cperation the beam may be pulsed through a mask such that
the entire optical discontinuity is formed simultaneously.

In a second embodiment of the present invention the
optical discont:.nu:.ty is - produced’ by printing the transparent

material in the imagewise distribution -on the surface ‘such that -

the coating layer is itself discontinuous.

Thus, advantageously, ‘a covert mark may be produced on
a reflective surface, which surface itself can comprise the
product to be identified or alternatively which can 'be on a
product to be identified. The mark can be easily viewed through
a filter upon illumination with polarised light.
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The term “transparent" as used herein with reference
to the coating and/or printing material means a material which
permits light to pass therethrough; the coating and/or printing
material preferably causes scattering and/or change of
polarisation effect of at least some of a light beam passing
therethrough. '

The term “covert" as used herein with reference to the
mark or optical discontinuity means a mark or optical
discontinuity which is visible on illumination with polarised
light and viewing through a polarised filter, but not visible
using non-polarised light. '

Preferably, the mark is of a predetermined shape, such
as in the form of numerals, letters, or symbols or a combination
thereof.

Preferably, the reflective surface comprises a shiny
metal, or other reflective material which can advantageously be
in the form of a label, tag or the like, and which may be used
in or on a product to be identified. Further preferably the
shiny metal is aluminium. _

According to a second aspect of the present invention
there is provided apparatus for optically monitoring a body
having a reflective surface and a coating layer of material
transparent to visible light on the surface, which apparatus
comprises production means for producing a covert optical
discontinuity in an imagewise distribution on the layer, means
for illuminating the imagewise distribution with polarised light,
and viewing means to view the imagewise distribution through a
polarised filter.

In a first embodiment of the second aspect of the
invention the production means comprises a high energy laser bean
arranged tc focus on the '1ayer. Preferably the laser beam
comprises a scanning, focused CO, laser beam or a pulsed CO, laser
beam passed through a mask. In either case, the power output is
preferably at least 10 watts. - The power demsity is typically
at least 1 kwatt/cm?, up to a power density which might damage
the reflective surface. . '
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Preferably, the apparatus further comprises means to
move the focus of the beam relative to the transparent material,

‘thus enabling the mark to be of a predetermined shape. Typically
means to move the focus of the heam comprises either at least one

movable mirror disposed in the path of the beam or a lens element
of variable focal length in the form of a correcting lens
arranged to focus the beamn on the surface of the transparent
material.
~Ina second embodiment of the second aspect of the
invention the production means comprises a printer for printing
the transparent material in the imagew:.se distribution on the
surface. . _ . _ _ e
According to a third aspect of the present invention
there is provided a menber haVing a reflective surface and a
coating layer of material transparent to visible light present
on the surface, the coating producing a covert optical
discontinuity in an imagewise @istribution, the imagewise
distribution being visible by illumination and viewing through
a polarised filter. _
'l‘he optical discontinuity may comprise one or more
numerals, letters or symhols or a combination thereof, while
advantageously the covertly marked member may comprise any

‘suitable object, such a_s_ a hanknote, a pharm_aceutical pack or the

like. .

The invention may be more clearly understood with
reference to the accompanying draWings, given by way of example
only, wherein: _ _

Figure 1 illustrates 'the application of the focused

' laser beam to a body having a reflective surface,

Figure 2 illustrates the use of the light source and
filter to view the mark;

Figure 3 illustrates the application of the transparent
mark to a body havmg a reflective surface 7 and

Figure 4 illustrates the use of the light source and
filter to view the mark.
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Referring to Figures 1 and 2, there is illustrated a
method and apparatus for covertly marking a reflective aluminium
tag 1 coated with a transparent light scattering material 2. A
high energy laser beam 3 from a laser source 4 is brought into
focus on the transparent coating 2 by a focusing lens 5. The
laser beam 3 is moved relative to the coating 2, to create a mark
6 on the transparent coating 2. In order to view the mark 6 a
polarised light source 7 is used to illuminate the transparent

coating 2, and a circularly polarised light filter 8 is placed
over the transparent coating 2. The filter 8 eliminates the
reflected polarised light emanating from the mark 6 as the light
is reflected back from the reflective surface 1, but allows
passage therethrough of the light which is scattered by the
coating 2. The mark 6 appears black against the silver
background of the coated aluminium tag 1.

Referring to Figures 3 and 4, there is illustrated a
method for covertly marking a reflective aluminium tag 9 with a
mark 10 of a transparent light scattering material. To create
a light scattering mark on the reflective material, a printer

‘head 11 applies the transparent material 13 to the tag 9. 1In

order to view the mark 10 (Figure 2) a polarised light source 12
is used to illuminate the mark 10, and a circularly polarised
light filter 14 is placed over the transparent mark 10. The
filter 14 eliminates the reflected polarised light emanating from
the mark 10 as the light is reflected back from the reflective

‘surface 9, but allows passage therethrough of the light which is

scattared Hy the mark 10. The mark 10 appears black against the
silver background of the coated aluminium tag 9.
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CLAIMS:

A method of optically monitoring a body having a reflective
surface and a coating layer of material transparent to
visible 1light present on said surface, which method
comprises: ' ' _ o _

producing said layer with a «covert optical
discontinuity in an imagewise distribution;

illuminating said  imagewise distribution with
polarised light; and R |

viewing said inagewise distribution through a
polarised filter. : t o '

A nmethod according to claim 1, wherein said optical
discontinuity is produced by directing a high energy laser
beam at a predetermined area of said layer such that said
irradiated area is detectable by said'viewing;

A method according to claim 2,'wherein said beam has a
focus which |is movable relative to said transparent

material.

A method according to claim 1, wherein said optical

‘discontinuity is produced. by printing said transparent

material in said imagewise distrihution on said surface
such that said coating layer is-itself discontinuous.

A method according to any of claims 1ito 4, wherein optical
discontinuity has a predetermined shape.

A method according to any of claims 1 to 5, wherein said
reflective surface comprises a shiny metal.

A method according to claim 6, wherein said shiny metal is
aluminium. -
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8. An apparatus for optically wmonitoring a body having a

10.

11.

l2.

13.

reflective surface and a coating layer of material
transparent to visible light on said surface, which
apparatus comprises: _

production means for producing a covert optical
discontinuity in an imagewise distribution on said layer;
means for illuminating said imagewise distribution with
polarised light; and

viewing means to view said imagewise distribution through
a polarised filter.

Apparatus according to claim 8, wherein said production

means comprises a high energy laser beam to focus on said
layer. '

Apparatus according to claim 9, wherein said laser beam
provides a power density of at least one kilowatt per cm?.

Apparatus according to claim 9 or 10, which further .
comprises means to move said focus of said beam relative to
said transparent material.

Apparatus according to claim 11, wherein said means to move
said focus of said beam comprises at least one movable
nirror disposed in said path of said beam.

Apparatus according to claim 11, wherein means to move said
focus of said beanm comprises a lens element of variable
focal length in the form of a correcting lens arranged to

focus said beam on said surface of said transparent
material,
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14.

15.

Apparatus according to claim 8, wherein said production
means comprises a printer for_ printing said transparent
material in said imagaw:.se distribution on said surface.

A member having a reflective surface and a coating layer of
material transparent to visible' ' light prasent on said
surface, ' said coating producing a 'co'v'ert optical
discontinuity in an imagewise distribution, said imagewise
distribution being visible by illumination and viewing
through a polarised filter. |
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