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(57) Abstract: A marking system that includes forming at least one marking in or on an article (420), wherein the image formed
is not visible to the unaided human observer, and further contains at least one digital watermark (435). The digitally watermarked
image comprises emissive and photoabsorptive portions. The digitally watermarked image is applied using a substance reactive to
a predetermined excitation source, and exposure to ultraviolet light. Other traditional techniques, such as printing with fluorescent
inks may be used in combination. The digitally watermarked image is subsequently observable upon exposure to the predetermined
excitation source. The digitally watermarked image may be observed and decoded by appropriately configured detection systems
(400), wherein the information obtained may be used for purposes including, but not limited to, authentication and security of the
article or information contained within the article.
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A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) : GO6K 19/06, 7/10; GO8C 21/00
US CL 1 235/491, 468, 462.06, 462.34, 492, 493, 494

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
U.S. : 235/491, 468, 462.06, 462.34, 492, 493, 494

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
NONE

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
USPTO APS EAST

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y.P US 6,354,501 B1 (OUTWATER et al) 12 March 2002 (12.03.02), column 2, lines 51+ . 1,8,15,22,28
AP 2-7,9-14,16-21,23-

27,29-37
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date and not in conflict with the application but cited to understand the
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet)

This international report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. ,:I Claim Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claim Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to
such an extent that no meaningful international search can be carried out, specifically:

3. D Claim Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule
6.4(a).

Box II Observations where unity of invention is lacking (Continuation of Item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Please See Continuation Sheet

As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

2. VA As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite
payment of any additional fee.

As only some of the required additional search fees were timely paid by the applicant, this international search
report covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report
is restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.
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BOX II. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

This application contains the following inventions or groups of inventions which are not so linked as to form a single general
inventive concept under PCT Rule 13.1.

Group I, claims 1-7, drawn to an object comprising at least one digitally watermarked image normally invisible but that becomes
detectable when exposed to a predetermined excitation source.

Group II, claims 8-14, drawn to an article comprising a first digitally watermarked image normally invisible but detectable when

exposed to a predetermined excitation source, and a second digital watermarked image disposed on the article, where it is observable
to the unaided observer.

Group III, claims 15-27, drawn to an article comprising a first digitally watermarked image normally invisible but detectable when
exposed to a first predetermined excitation source, and at least a second digitally watermarked image normally invisible but detectable
when exposed to a second predetermined excitation source.

Group 1V, claims 28-37, drawn to method of examining an article having at least on digitally watermarked image normally invisible
but detectable when exposed to a first predetermined excitation source, exposing the article to the source, detecting and decoding the
digital watermark.

This application contains claims directed to more than one species of the generic invention. These species are deemed to lack unity of
invention because they are not so linked as to form a single general inventive concept under PCT Rule 13.1.

The speices are as follows:

Group I - Figs 1, 7A, 7B, 8, drawn to an embodiment of an article with a invisible digital watermark (page 10, lines 14-15), where
the marking/watermark only appears under excitation (page 11, lines 29-31).

Group II - Fig. 10, drawn to an embodiment of an article with a visible digital watermark 435A and an invisible digital watermark
435B (page 19, lines 13+).

Group III - Figs 9, drawn to an embodiment with two invisible watermarks (page 18, lines 25+).

Group IV - Figs 5-6, drawn to embodiments for detection.

The claims are deemed to correspond to the species listed above in the following manner:;

Group [: Claims 1-7
Group II: Claims 8-14
Group HI: Claims 15-27
Group IV: Claims 38-37

The following claim(s) are generic: none.

The species listed as Groups 1-4 do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: Group 1 claims are drawn to an article
with one invisible digital watermark, and are unique and independent to Group 2 claims which are drawn to an article with one
invisible digital watermark and one visible digital watermark, Group 3 claims which are drawn to an article with one two invisible
digital watermarks, and Group 4 claims which are drawn to a method of exposing, detecting, and decoding the digital watermark.
This application has lack of unity because a separate search would be necessary for Groups 1-4.
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