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Monitorin1 of Covert Marks 

The present invention relates to a method of optically 
monitorinq a body bavinq 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 qoods or the like, 
which can be useful in anti-counterfeiting measures or which can 
allow for the applic;ation ot a code specific to a container, thus 
facilitatinq product tracking. 

Many types of covert markinq systems have been 
proposed. 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 surf ace of an 
object in which a beam of unfocused laser radiation is passed 
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 qlasses that contain at 
least one radiation-sensitive additive in which a laser beam is 
focused on to the surf ace 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. 
'l'he method comprises directinq a hiqh energy density beam to 
which the material is transparent and brinqinq the beam to focus 
at a location spaced from the surface and within the body so as 
to cause localise4 ionisation of the material • The apparatus 
includes a laser and provides means· to move the focus of the beam 
relative to the body so as to enable the mark to be of a 
predetermined shape. 
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Such covert marking systems are generally only 
effective for glass or ceramic based products. 

Therefore, it is the purpose of the present invention 

to alleviate such difficulties and to provide a :method and 

apparatus for optically ~onitoring a body having a reflective 

surface, and an optical discontinuity produced thereon. 
Thus, accordinq to a first aspect of the invention 

there is provided a mat:hocl of optically monitorinq a body having 
a reflective sur:taca and a c:Oatinq 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 distribution; illuminatinq the imagewise distribution 
with polarised li9ht; and ·.·viewing the imagewise distribution 

throuqh a polarised filter. · •· 
In a first embodiment of the present invention, the 

optical discontinuity is ·produced by direCtinq a hiqh enerqy 
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, J::Nt ·:no slibstantial chanqe to the reflective 
surface. ~ower densities suitable for causing photoablation are 
known in the art (typically 103 W/cm3 to 1011 W/cm3) • 

:en one preferred 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 operation 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 discontinuity is · ~roducad, by p:z;ointinq the transparent 
m.aterial in the ima9ewise .~istribution ·on the surface· such that 

the coatinq layer is itself discontinuous. 
Thus, advantaqeouslr, -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 tbe coatinq and/or printinq material means a material which 
permits light to pass therethrough1 the coatinq and/or printinq 
material preferably causes scattering and/or chanqe of 
polarisation effect of at least some of a light beam passing 
therethrouqh. 

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 
usinq non-polarised liqbt. 

Preferably~ the mark is of a predeteJ:l'l!ined shape, such 
as in the form of numerals, letters, or symbols or a combination 
thereof. 

Preferal:»ly, the reflective surface comprises a shiny 
metal, or other reflective material which can advantageously he 

in the form of a label, tac; 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 
havinq a reflective surface and a coating layer of material 
transparent to visible light on the sur~ace, 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 imaqewise distribution through a 
polarised filter. 

In a first embodiment of the second aspect of the 
invention the production means comprises a high energy laser beam 
arranged to focus on the layer. Preferably the laser beam 
comprises a scanning, focused C02 laser beam or a pulsed co2 laser 
beam passed through a mask. In either case, the power output is 
preferably at least 10 watts.·· -· The ·power density is typically 
at least l kwatt/cm2, up to a power density which might damage 
the reflective surface. 
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Preferably, the ap~aratus further comprises means to 
move the focus of the beam rela~iv~ to th• transparent material, 

. . · .. :·.. . . . ·. .. : . 

thus enabling the mark to ~e of a p:f:edetermined shape. Typically 
means to move the focus of ~e beam 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 
arranqed to focus the hea~ on ~e surface of the transparent 
material. 

~ .·. 

In a second embodµie~t of .. the second aspect of the . . - . . 

invention the production means com.prises a printer for printing . . . 

the transparent mat~ial in the imaqewise distribution on the 
surface.· 

According to a third aspect of the present invention 
there is provide~ a membtar havinq a reflective. surface and a 
coating layer of material tra11spar~t to visible light present 
on the surface, the coating producinq a 
discontinuity in an imaqewisu• . distribution, 
distribution beinq visible by illumination and 
a polarised filter~ . 

covert optical 
the imaqewise 

viewing through 

"The op~ical discontin11ity. may comprise one or more 
numerals, letters or symbo~s or i ~ . combinat~on thereof, . while 
advantageously the· covertly marked member may comprise any 
suitable object, such as a banknote, a pharmaceutical pack or the 
like. . . . .· 

The in~ention may be lD.ore clearly understood with . . : 

reference to the accompanying drawings, qiven by way of example 
only, wherein: 

Figure 1 illustrates.the application of the focused 
laser beam to a body havin~ a re~lective surface; 

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

Figure 3 illustrates the application of the transparent 
mark to a body haying a ?;efl~.~t;ye surfZ1-ce; and 

Figure 4 illustrates the use of the light source and 
filter to view the mark. 
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Referring to Fiqures 1 and 2, there is illustrated a 
method and apparatus for covertly marking a ref.lective aluminium 
taq 1 coated with a transparent liqht 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 focusinq lens 5. The 
laser beam 3 is moved ralati ve to the coating 2, to create a mark 

6 on the transparent coating 2. Xn order to view the mark 6 a 

polarised liqht source 7 is used to illuminate the transparent 

coating 2, and a circularly polarised light filter 8 is placed 
over the transparent coatinq 2. 'l'he tilter 8 eliminates the 
refl.ected polarised light emanating from the.mark 6 as the liqht 
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 bl~ck against the silver 
background of the coated aluminium tag 1. 

Referring to Figures 3 and 4, there is illustrated. a 
method tor 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. Xn 
order to view the mark 10 (Figure 2) a polarised liqht source 12 

is used to illuminate the mark 10, and a circularly polarised 
light filter 14 is placed over the transparent mark 10. 'l?he 
filter 14 eliminates the reflected polarised light emanatinq from 
the mark 10 as the light is reflected back from the re~lective 
·surface 9 , but allows passage therethrough of the liqht which is 
scattered by the mark 10. The mark 10 appears black against the 
silver background o~ the coated alWDinium tag 9. 
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1. A"method of optically monitoring a body having a reflective 
surface and a coating layer of material transparent to 
visible light present on said surface, which method 
comprises: 
producing said layer with a covert optical 
discontinuity in an imagewise distribution; 
illuminating said ·imagewise distribution with 
polarised light; and 
viewing said imaqewise ·· · distribution through a 
polarised filter. · 

2. A method 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. 

3. A method according to claim 2, wherein said beam has a 
focus which is movable relative to said transparent 
material • 

. 4. A method according to claim 1, wherein said optical 
discontinuity is produced by.· printing said transparent 
material in said imagewise diistri:but.ion ·· on said surface 
such that said coating layer isitself discontinuous. 

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

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

7. A method according to claim 6, wherein said shiny metal is 
aluminium. · 
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a. An apparatus for optically aanitorinq a body having a 
reflective surface and 

transparent to visible 
apparatus comprises: 

a coating layer ot material 
liqht on said surface, which 

production means for · producing a covert optical 
discontinuity in an imagewise distribution on said layer; 
means for illuminating said imaqewise distribution with 
polarised liqht; and 
viewinq means to view said imagewise distribution through 
a polarised filter. 

9. Apparatus according tc claim s, wherein said production 
means comprises a hiqh enerqy laser beam to focus on said 
layer. 

10. Apparatus accordinq to claim 9, wherein said laser beam 
provides a power density of at least one kilowatt per Clli-. 

11. Apparatus accorclinq to claim 9 or 10, which further 
comprises means to aove said focus of said beam relative to 

said transparent material. 

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

13. Apparatus accordinq to claim 11, wherein means to move said 
focus of said beam 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. Apparatus accordinq to claim 8, wherein said production 
means comprises a printer for printing said transparent 
material in said imaqewlse distribution o~ said·. surface. 

15. A member having a reflective surface and a coating layer of 
material transparent to visible light present on said 
surface, said· coating producing a covert optical 
discontinuity il'l an ima~ewi~e distribution, said imaqewise 
distribution being visible by illumination and viewing 
through a polarised filter. 

I 111111111111111111 1111111 1111 · * C L ' . M . 'S * 


