
W098/12703 PCTIIIP.17/01228 

HOLOGRAPHIC SECURITY SYSTEM FOR OPTICAL DISCS 

Field Of The Invention 

This invention relates to security markers to 

.establish authenticity of a compact disc. In particular 

5 it concerns the detection of birefringence differences 

b~tween genuine and unauthorized copies of compact discs. 

Background Of The Invention 

White light holograms have long been employed 

as a means for cosmetic enhancement, quite often in a 

10 manner suggesting the medium as an art form. Such 

holograms have been used as markers in plastic objects to 

defeat the attempt to copy the objects and pass the 

objects as authentic originals. Holograms are 

conventionally created by recording in an optical medium 

15 the interference pattern between coherent light reflected 

f·rom an object and the same coherent light falling 

directly on the recording optical medium. When viewed, 

holograms provide images by the interference pattern of 

the same coherent light passing through the recorded 

20 image. The recorded hologram, being a recorded 

interference pattern is a record of the modulating of the 

phase of transmitted or reflected light and therefore its 

accurate copying requires processes that can copy 

dimension accurately to fractions of the wavelength of 
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light~ something on the order of 500 run. It has been 

suggested that holograms could be placed in the non-data 

areas of compact discs using the same technology that 

provides the etching of pit depths durinq the preparation 

5 of a glass master for the manufacture of a compact disc 

due to the fact that such preparation ordinarily involves 

precise control of etched pits having a depth that is a 

fraction of the wavelength of light. 

The present invention uses the term "holograph" 

10 in a broader sense to mean any recording of optical phase 

differences, in particular the data pits of an optical 

disc are considered to be a hologram to the extent that 

they are read by obs.erving the interference or 

diffraction patterns of light reflected from the vicinity 

15 of such pits. 

Brief Description Of The Invention 

The present inventor recognized that the key to 

using holographic structures as security measures lies in 

the .fact that holographic images are sensitive to the 

20 phase shifts caused by small structural differences in 

the light reflecting medium. It became clear that such 

differences exist independently of t.he attempt to impart 

an artistically visible hologram in the medium and could 

be used to distinguish authentic copies from unauthorized 

25 copies of a master recording in compact disc format. 
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The present invention provides an apparatus for 

detecting the altered birefringence of light in 

coUJ).terfeited sur.faces as a method for the detection of 

unauthorized copies. The method consists of comparing 

5 the effect of birefringence on the polarization of light 

affected by the original and suspected copy disc. 

Brief Description Of The Drawings 

Figure 1 is a perspective view of the invention. 

Detailed Description Of A Preferred Embodiment 

10 The discussion to follow utilizes the term 

"hologram" in two senses; first, in the traditional case 

and means of reco.rding a white light hologram, and 

second, in considering the data pits of an optical disc 

to also be a hologram in the idea of a phase recording. 

15 Each sense is equivalent in this discussion. 

The holographic form of an optical disc, 

whether cosmetic or data pits, must comply with a fixed 

set of rules to define its phase structure. This phase 

structure refers to the interference or diffraction that 

20 is observed by monochomatic light reflected from the data 

pits of the compact disc. The grating of the phase 

structure is typically defined by a depth of etch as well 

as etch pitch. Each of these parameters defines the 

appearance of the holographic form in a manner which 
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allows holographic viewing or the retrieval of stored 

data. 

Any variances of these parameters will alter 

the holographic viewing or data retrieval in a negative 

5 sense. While the performance or appearance of such an 

affected disc may not be degraded to an unacceptable 

point, such degradation may be detectable for use in the 

identification of replication piracy. 

In particular, piracy, is often achieved by 

10 optically projecting the pit/land image (phase structure) 

in one-to-one scale onto some external photographic 

storage means. This storage means becomes the glass 

master-equivalent of a normal replication process. 

Such a transfer will never exactly transfer in 

15 a one-to-one manner. Distortions develop in the 

wavefront during the course of the transfer. The depth 

of etch as well as the etch pitch of the pirated disc 

vary when compared to that of the original source disc. 

The holographic form becomes altered. The Holographic 

20 Security System for Optical Discs permits the detection 

of such variances in pirated optical discs. 

When a suspected pirated disc is to be tested, 

the -following procedure is appropriate. First, a copy of 

the original source disc must be provided, such that the 

25 original source copy and the pirated copy comprise a test 
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group. Next, the original source copy must be placed in 
·' . -~ 

a polarimeter for ·material stress tf!sting. As shown in 

Fig. l, a polarimeter may consist simply of a laser _!, a 

linear polarizer ~, an analyzer 5 that is cross-polarized 

5 with the polarizer, and a photodetector 1· The original 

source copy ~ is placed in the polarimeter in between the 

polarizer and the analyzer, with the -polarization axis of 

the analyzer 5 rotated to a point where the light 

reaching the photodetector is a minimum value. Once this 

10 condition is satisfied, cross-polaz-ization is achieved. 

At this point, the original source copy should 

be removed from the polarimeter and it should be replaced 

with the pirated copy of the optical disc. The 

differences in depth of etch and eqge pitch variations 

15 present in the pirated disc will be revealed as an 

increase in light passed to the phot.odetector. 

It is believed that the vari·ation in 

polarization of the light received'J>Y the analyzer is due 

to the differences in stress imposed on the plastic 

20 medium during manufacture. as a resµlt of small 

differences in the configuration of the pi ts in the 

pirated copy. Thus altho°uqh the pirated copy may be of 

sufficient accuracy to reproduce th.~ data content of the 

original disc the stresses cause a·difference in the 

25 birefringence of the plastic substr~te in the pirated 
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capy <that it acquired during its own ··X'aplication. such stress 

induced bire:trinqence is believed to·.be~ .reason that liqht 

will pass throuc;h the analyzer despi~:~ cro•a-polarizatian 

••~ by the original disc. As a resuJ.~·,":t:h. pirated optical 
'·. ·. . 

5 disc will J:Je detected. De passage o:t<llght: aay be aonitored 

by a CCD cua&ra, in conjunction with a:i:enaefJral:tber and com­

puter, for convenience. 

10 

15 

'l'b.e systaa for detecting pirate.d compact discs of 

the present invention is therefore rapi.~ .. and economical. 

While there have been shown·~ described and . . .. ·. 

poi.Jited out the fUndamental novel fea~,. of the invention as 

applied to pref erred embocliaents ther~~~, it will be under-
·.: .. :· 

stooci that various emissions and subs,:i.~tions and changes in 

tb·. ·fora and details o:t tbe device ill~mted and in its 

operation may be made by those skill~:~.:$n the art without 

departing from the spirit of the inven:t~on, which is defined 

by the :tallowing claU.. 

·.'.·.· 
.. -,; 

$UBSTITUTE SHEET (RULE.26) 
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7 .. 1•m~DQ1mJ.11': 
·· . .-.. ·./:~ ,:... , •. ·/ .. · .= I claim: 

1. A MthOd for datectiJ# pirated copies of a 

'bona-fide compact disc cmaprising 

(a) raf1•ctinq polarized liqht from a surface 

of a bona-fide compact disc, 

(b) passing the rd~!IC'tad polarized light 
:-::·. 

~ough a polarization ana.lyzar ane!'into a photodetector, said 

photodetec:tor coaprisinq llleans to ~s;pond to light incident 

upon it, 

(c) replacin9' the bQ11a-fide compact disc with a 

test and repeating steps (a) - (b)for said test disc, 

(d) comparinq the if~JM)nse of the photodetactor 

in steps (b) and (c), wherein a diff~ence in response signi­

fies that the test: disc is a piratfildcopy. 

2. 'l'he method tor detecting pirated copies of 

claim 1, wherein said polarizatioll}j~~lyzer is a linear polar­

izer. 

3. Tile lie~ :for det•~inCJ pirated copies of 

claia 2, Wherein said analyzer is:)';l iinear polarizer havinq an 

axis of polarization ·2'-ftd.· wberein 1t'iter step (b) the axis of 

said analyzer is rotat.a to achiey~>: a ·minimum of intensity in 
.::· .. ;·'.·:{_ :" 

said photodetector. 

SUBSTITUTE SHE~T(RULE 26) 


