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REQUEST FOR EX PARTE REEXAMINATION TRANSMITTAL FORM
Address to:

Mail Stop Ex Parte Reexam
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
1. X

Attorney Docket No.:
Date: September 9, 2008

6,137,498
This is a request for ex parte reexamination pursuant to 37 CFR 1.510 of patent number _________________
October 24, 2000
issued ________________________.
The request is made by:
patent owner.

X third party requester.

2. X The name and address of the person requesting reexamination is:

Daniel B. Ravicher, Executive Director
_______________________________________________________________________________________
Public Patent Foundation at Benjamin N. Cardozo School of Law

_______________________________________________________________________________________

55 Fifth Avenue, Suite 928, New York, New York 10003

_______________________________________________________________________________________
3.

X

a.

A check in the amount of $____________ is enclosed to cover the reexamination fee, 37 CFR 1.20(c)(1);

b.

The Director is hereby authorized to charge the fee as set forth in 37 CFR 1.20(c)(1)
to Deposit Account No. ________________________ (submit duplicative copy for fee processing); or

c.

Payment by credit card. Form PTO-2038 is attached.

4.

Any refund should be made by
check or
credit to Deposit Account No.__________________.
37 CFR 1.26(c). If payment is made by credit card, refund must be to credit card account.

5. X

A copy of the patent to be reexamined having a double column format on one side of a separate paper is
enclosed. 37 CFR 1.510(b)(4)

6.

CD-ROM or CD-R in duplicate, Computer Program (Appendix) or large table
Landscape Table on CD

7.

Nucleotide and/or Amino Acid Sequence Submission
If applicable, items a. – c. are required.
a.
Computer Readable Form (CRF)
b. Specification Sequence Listing on:
i.
ii.
c.

CD-ROM (2 copies) or CD-R (2 copies); or
paper

Statements verifying identity of above copies

8.

A copy of any disclaimer, certificate of correction or reexamination certificate issued in the patent is included.

9. X

1-10, 14-25 and 29-60
Reexamination of claim(s) ____________________________________________________is
requested.

10. X

A copy of every patent or printed publication relied upon is submitted herewith including a listing thereof on
Form PTO/SB/08, PTO-1449, or equivalent.

11.

An English language translation of all necessary and pertinent non-English language patents and/or printed
publications is included.
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12. X The attached detailed request includes at least the following items:
a. A statement identifying each substantial new question of patentability based on prior patents and printed
publications. 37 CFR 1.510(b)(1)
b. An identification of every claim for which reexamination is requested, and a detailed explanation of the pertinency
and manner of applying the cited art to every claim for which reexamination is requested. 37 CFR 1.510(b)(2)
13.

A proposed amendment is included (only where the patent owner is the requester). 37 CFR 1.510(e)

14. X

a. It is certified that a copy of this request (if filed by other than the patent owner) has been served in its entirety on
the patent owner as provided in 37 CFR 1.33(c).
The name and address of the party served and the date of service are:

2) Mr. Robert Silvers
1) Weingarten, Schurgin, Gagnebin & Hays LLP
_________________________________________________________________________________________
26 Wiltshire Lane
Ten Post Office Square
__________________________________________________________________________________________
Marshfield, MA 02050
Boston, MA 02109
__________________________________________________________________________________________
September 9, 2008
Date of Service: ___________________________________________________________;
or
b. A duplicate copy is enclosed since service on patent owner was not possible.
15. Correspondence Address: Direct all communication about the reexamination to:
The address associated with Customer Number:
OR
Firm or
Individual Name
Address

X

Daniel B. Ravicher, Executive Director
Public Patent Foundation at Benjamin N. Cardozo School of Law
55 Fifth Avenue, Suite 928

City

New York

Country
Telephone
16.

State

New York

Zip

10003

United States of America
(212) 545-5337

Email

pubpat@yu.edu

The patent is currently the subject of the following concurrent proceeding(s):
a. Copending reissue Application No. ____________________________________________________.
b. Copending reexamination Control No. __________________________________________________.
c. Copending Interference No. __________________________________________________________.
d. Copending litigation styled:
_________________________________________________________________________________
_________________________________________________________________________________
WARNING: Information on this form may become public. Credit card information should not be
included on this form. Provide credit card information and authorization on PTO-2038.
__________________________________________________
Authorized Signature

September 9, 2008
___________________________
Date

Daniel B. Ravicher
__________________________________________________
Typed/Printed Name

47,015
____________
Registration No.
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DESCRIPTION
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Provisional Application No. 60/035,733, filed January 2, 1997
U.S. Patent Application No. 08/957,833, filed October 27, 1997
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Declaration of Robert S. Silvers, executed February 2, 1999
Supplemental Preliminary Amendment, February 10, 1999
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Request for Reconsideration, August 2, 1999
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Interview Summary, November 16, 1999
Amendment Under 37 CFR §1.116, November, 1999
Notice of Allowability, February 8, 2000
Amendment After Allowance Under 37 C.F.R. § 1.312, February 23, 2000
Response to Rule 312 Communication
Admitted Prior Art – Web Gothic (1995)
WIRED Magazine, cover and p. 18, vol. 3.11, November, 1995
Admitted Prior Art – Gioconda Sapiens (1995)
Admitted Prior Art – Portrait of Jerome Weisner (1995)
United States Patent No. 5,579,471 entitled, “Image Query System and Method”,
filed March 23, 1994
R.S. Gray, “Content-based Image Retrieval: Color and Edges,” Dartmouth
Computer Science Technical Report PCS-TR95-252 (1995)
M. Stricker and A. Dimai, “Color Indexing with Weak Spatial Constraints,” Storage
and Retrieval for Still Image and Video Databases IV, Proceedings of SPIE Volume:
2670, pp. 29-40 (February 1996)
H. Lu et al., “Efficient Image Retrieval By Color Contents,” in Applications of
Databases, First International Conference on Applications of Databases, pp. 95-108
(1994)
W. Hsu et al., “An Integrated Color-Spatial Approach to Content-based Image
Retrieval,” Proceedings of the Third ACM International Conference on Multimedia,
pp. 305-313 (1995)
M. Ioka, “A Method of Defining the Similarity of Images on the Basis of Color
Information,” IBM Research Report RT-0030, Tokyo Research Laboratory (1989)
R. White, “How Computers Work,” pp. 49-51, 63, 67, 75, 79 (1993)
Adobe Photoshop 3.0 Brochure (August 1995)
V. Ogle and M. Stonebraker, “Chabot: Retrieval from a Relational Database of
Images,” Computer, pp. 40-48 (Sept. 1995)
W. Niblack & M. Flickner, “Find Me the Pictures That Look Like This: IBM’s
Image Query Project,” Advanced Imaging, pp. 32-35 (April 1993)
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Identification of Claims Needing Reexamination
The Public Patent Foundation (“PUBPAT”), a not-for-profit public service organization
that works to protect the public from the harms caused by undeserved patents and unsound patent
policy, respectfully requests ex parte reexamination of claims 1-10, 14-25, and 29-60 of U.S.
Patent No. 6,137,498 (hereinafter “the ‘498 patent”) pursuant to 35 U.S.C. §§ 302 – 307 and 37
C.F.R. § 1.510. The ‘498 patent, entitled “Digital Composition of a Mosaic Image,” issued on
October 24, 2000 and was filed on October 27, 1997. [Exh. 1 (‘498 patent).] The ‘498 patent is
still enforceable.

Particular Statements Regarding Each Substantial New
Question of Patentability
Pursuant to 35 U.S.C. § 303 and 37 C.F.R. § 1.510, the following prior art references,
either alone or in combination, each raise a substantial new question of patentability concerning
the claims of the ‘498 patent:
IDENTIFICATION OF REFERENCE
Admitted Prior Art – Web Gothic
WIRED Magazine, cover and p. 18, vol. 3.11
Admitted Prior Art – Gioconda Sapiens
Admitted Prior Art – Portrait of Jerome Weisner
United States Patent No. 5,579,471 entitled, “Image Query System and
Method”
R.S. Gray, “Content-based Image Retrieval:
Color and Edges,”
Dartmouth Computer Science Technical Report PCS-TR95-252
M. Stricker and A. Dimai, “Color Indexing with Weak Spatial
Constraints,” Storage and Retrieval for Still Image and Video Databases
IV, Proceedings of SPIE Volume: 2670, pp. 29-40
H. Lu et al., “Efficient Image Retrieval By Color Contents,” in
Applications of Databases, First International Conference on Applications
of Databases, pp. 95-108
W. Hsu et al., “An Integrated Color-Spatial Approach to Content-based
Image Retrieval,” Proceedings of the Third ACM International
Conference on Multimedia, pp. 305-313
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DATE
1995
1995
1995
1995

EXH.
#
17
18
19
20

1994

21

1995

22

2/1996

23

1994

24

1995

25
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IDENTIFICATION OF REFERENCE
M. Ioka, “A Method of Defining the Similarity of Images on the Basis of
Color Information,” IBM Research Report RT-0030, Tokyo Research
Laboratory
R. White, “How Computers Work”
Brochure, Adobe Photoshop 3.0
V. Ogle and M. Stonebraker, “Chabot: Retrieval from a Relational
Database of Images,” Computer, pp. 40-48
W. Niblack & M. Flickner, “Find Me the Pictures That Look Like This:
IBM’s Image Query Project,” Advanced Imaging, pp. 32-35

PRIORITY
DATE

EXH.
#

1989

26

1993
1995

27
28

1995

29

1993

30

In particular, pursuant to 37 U.S.C. § 1.510(b)(1), PUBPAT submits the following statements
pointing out each substantial new question of patentability (“SNQP”):
SNQP Statement #1:
Prior art photomosaics, including the November 1995 WIRED Magazine cover,
Gioconda Sapiens (1995), and Portrait of Jerome Weisner (1995), each by themselves
anticipate claims 29-41 and 43 of the ‘498 patent pursuant to 35 U.S.C. § 102(b);
SNQP Statement #2:
Prior art photomosaics, including the November 1995 WIRED Magazine cover,
Gioconda Sapiens, and the Portrait of Jerome Weisner, each by themselves render
obvious claims 42, 44 and 45 of the ‘498 patent pursuant to 35 U.S.C. § 103;
SNQP Statement #3:
The November 1995 WIRED Magazine cover, in view of R. White, “How Computers
Work”, render obvious claims 46-50 of the ‘498 patent pursuant to 35 U.S.C. § 103;
SNQP Statement #4:
The November 1995 WIRED Magazine Cover and description, in combination with the
Ioka publication, render claims 1, 3, 5-9, 14, 16, 18-22, 51, 53, and 55-59 of the ‘498
patent obvious pursuant to 35 U.S.C. § 103;
SNQP Statement #5:
The November 1995 WIRED Magazine Cover and description, in combination with the
Ioka publication, and further in view of Adobe Photoshop 3.0, render claims 24 and 25 of
the ‘498 patent obvious pursuant to 35 U.S.C. § 103;
SNQP Statement #6:
Gioconda Sapiens in combination with the Ioka publication render claims 1, 4, 14, 17, 51,
and 54 of the ‘498 patent obvious pursuant to 35 U.S.C. § 103;
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SNQP Statement #7:
The November 1995 WIRED Magazine Cover and description, in combination with U.S.
Patent No. 5,579,471, render claims 1, 5-9, 14, 18-22, 51, and 55-59 of the ‘498 patent
obvious pursuant to 35 U.S.C. § 103;
SNQP Statement #8:
The November 1995 WIRED Magazine Cover and description, in combination with the
’471 patent and either the Niblack/Flickner article or the Ogle/Stonebraker article, render
claims 10, 23 and 60 of the ‘498 patent obvious pursuant to 35 U.S.C. § 103;
SNQP Statement #9:
The November 1995 WIRED Magazine Cover and description, in combination with
Gray’s Dartmouth Computer Science Technical Report, render claims 1, 5-9, 14, 18-22,
51, and 55-59 of the ‘498 patent obvious pursuant to 35 U.S.C. § 103;
SNQP Statement #10:
The November 1995 WIRED Magazine Cover and description, in combination with the
Stricker & Dimai publication, render claims 1, 5-9, 14, 18-22, 51, and 55-59 of the ‘498
patent obvious pursuant to 35 U.S.C. § 103;
SNQP Statement #11:
The November 1995 WIRED Magazine Cover and description, in combination with the
Lu et al. article, render claims 1-2, 5-9, 14-15, 18-22, 51-52, and 55-59 of the ‘498 patent
obvious pursuant to 35 U.S.C. § 103;
SNQP Statement #12:
The November 1995 WIRED Magazine Cover and description, in combination with the
Hsu publication, render claims 1-2, 5-9, 14-15, 18-22, 51-52, and 55-59 of the ‘498
patent obvious pursuant to 35 U.S.C. § 103; and
SNQP Statement #13:
Web Gothic, in view of R. White, “How Computers Work”, render obvious claims 46-50
of the ‘498 patent pursuant to 35 U.S.C. § 103.
None of the references identified in the table above were applied to reject pending claims, either
alone or in combination, during the original prosecution of the ‘498 patent.
In the sections that follow, PUBPAT provides summaries of the alleged invention and the
prosecution history of the ‘498 patent, a discussion of the scope and content of the prior art, and
concludes with a detailed explanation of the relevance and manner of applying the newly cited
prior art to every claim for which reexamination is requested.
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The Alleged Invention of the ‘498 Patent
Robert Silvers has claimed as inventive a computerized method of making a type of
artwork—a mosaic image using “complex” images for the tiles of the mosaic. As explained in
his provisional application, one example of such a mosaic is a photomosaic—a mosaic
“composed of photographic images instead of solid colored tiles.” [Exh. 2 (Provisional Appl. at
p. 3) (Abstract).]1

Silvers explained that such a mosaic comprises “a multi-scale image,

conveying different information when viewed up close as when seen from a distance. From a
distance, only the global subject of the mosaic should be visible . . . . Up close, the Photomosaic
should be seen as a matrix of individual photographs, taking the place of the larger image they
collectively form.” [Id.]
Silvers’ claims recite steps to make a mosaic image that resembles or approximates the
visual appearance of a target image by assembling complex tile images into a mosaic. Claim 1
of the ‘498 patent is representative of the alleged invention:
1. A method for generating a mosaic image with an
appearance that approximates a target image by utilizing a plurality
of source images and a computer, comprising the steps of:
loading the target image into the computer;
dividing the target image into a plurality of tile regions, each
tile region representing a distinct locus of the target image;
and
for each tile region:
dividing the tile region into distinct sub-regions;
comparing generally complex source images to the tile
region to produce a measurement of visual similarity,
said comparing step including comparing each subregion of the tile region with a corresponding portion of
each source image to produce the measurement of
visual similarity;
selecting the source image with the highest measurement of
visual similarity to represent the tile region; and
1

Silvers submitted his Masters’ Thesis as his provisional application. Page citations referring to Silvers’ provisional
application use the pagination contained in the original thesis (as opposed to the hand-written page numbers added at
a later date).
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positioning the selected source image in the mosaic image
at a locus corresponding to the locus of the tile region.
[Exh. 1 (‘498 patent, claim 1).] The remaining independent claims repeat this alleged invention
as an apparatus comprising a computer workstation containing software to perform these steps
(see claim 14), a mosaic generated by a process executed with a computer (see claim 29), a
storage medium comprising a substrate for storing a mosaic that is generated by these steps (see
claim 46), and a storage medium containing a computer program that can perform the steps
recited above (see claim 51).
Mosaics are not new. As Silvers admits in his provisional application, mosaics “have
existed for thousands of years, and have been assembled from materials ranging, from stone,
wood, and stained glass, to dabs of paint, pixels of phosphor, and ink.” [Exh. 2 (Provisional
Appl. at p. 15).] While Silvers claims to have invented a new type of mosaic, namely, a mosaic
comprised of “complex” images that are used instead of tiles containing different shades of
color, Silvers has admitted that photomosaics are not new. In particular, Silvers admits that he
published photomosaics more than a year before his patent application was filed [id. (Provisional
Appl. at p. 50) (discussing the 1995 publication of his own photomosaic in the MIT Media Lab
publication Frames and the publication of his own photomosaic on the November 1995 cover of
WIRED magazine)] and that others had created and published photomosaics more than a year
before his patent application was filed. [Id. (Provisional Appl. at pp. 26 (discussing Gioconda
Sapiens by Ramón Núñez Centella), 27-28 (discussing Web Gothic by Adam Finkelstein).]
Accordingly, Silvers cannot claim that photomosaics are inventive. Instead, Silvers must claim a
novel and non-obvious way to make a mosaic, like those prior art photomosaics, to be entitled to
a patent. It is therefore important to look at Silvers’ claimed method of making a photomosaic to
determine if he is entitled to a patent.
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As indicated in claim 1, the claimed process of making a mosaic
image from other digital images begins with a target image. Figure 6 of
the ‘498 patent depicts a photograph of Abraham Lincoln as an
exemplary target image. Graphic No. 1 reproduces that target image.
Once a target image is selected, that target image is loaded into a
computer. An algorithm operating in the computer then proceeds to

GRAPHIC NO. 1

divide the target image into tiles. The division of the target image into individual tiles is
illustrated in Figure 4 of the ‘498 patent (reproduced in Graphic No. 2). As illustrated, the target
image (image 14 on the left) has been divided into 96 tiles, 8 tiles wide by 12 tiles high. The
process of making a mosaic from this target image involves replacing each of those 96 tiles with

GRAPHIC NO. 2
a “source image” such that when each original tile is replaced with a source image, the resulting
mosaic approximates the appearance of the original target image.
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In Silvers’ claims, the process of selecting a “source image” to replace a particular tile in
the target includes the steps of further dividing each tile into sub-regions. This subdivision is
also illustrated in Figure 4 of the ‘498 patent. In particular, as reproduced in Graphic No. 2, the
block illustrated on the right represents the 7th tile on the first row of the original target image.
The illustration shows that this tile has been divided into 256 sub-regions (16 rows by 16
columns). When determining whether a particular source image can be used to replace an
original tile region, the source image itself is divided into sub-regions. A comparison is then
performed on a sub-region by sub-region basis. Thus, for instance, in the example above, the
upper-left sub-region of this particular tile would be compared to a corresponding sub-region of
the source image being analyzed. That comparison would yield some measurement of visual
similarity. Other sub-regions within the tile would then be compared to other corresponding subregions in the source image under consideration to generate a corresponding measurement of
visual similarity for each comparison. An overall measurement of visual similarity between the
source image under consideration and the original tile would be generated by summing the
results of all of the sub-region by sub-region comparisons. Assuming that there were 500 source
images available for consideration, the computer software would select the particular source
image among the group of source images that produced the best measurement of visual similarity
and place it into the location of the tile in the target image. After repeating this process for all of
the tiles in the target image, a mosaic comprised of source images is created that should
approximate the visual appearance of the original target image when viewed from afar.
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Prosecution History of the ‘498 Patent
The application for the ‘498 patent was filed on October 27, 1997. [See Exh. 1] The
application claims priority to provisional application no. 60/035,733, filed on January 2, 1997.
[See Exh. 2.] As originally filed, claim 1 of the application recited:
1. A method for generating a mosaic image with an
appearance that approximates a target image by utilizing a plurality
of source images and a computer, comprising the steps of:
loading the target image into the computer;
dividing the target image into a plurality of tile regions, each
tile region representing a distinct locus of the target image;
and
for each tile region:
comparing source images to the tile region to produce a
measurement of visual similarity, said comparing step
including analyzing a plurality of individual portions of
each source image;
selecting the source image with the highest measurement of
visual similarity to represent the tile region; and
positioning the selected source image in the mosaic image
at a locus corresponding to the locus of the tile region.
[Exh. 3 (Appl. No. 08/957,833, application claim 1).]
Shortly after the application was filed, Silvers filed two declarations in support of a
petition to make special based upon his belief that other companies were infringing the pending
claims of his application. [See Exhs. 4-5.] In both declarations, Silvers swore that he had “a
good knowledge of the pertinent prior art” and that he had “made or caused to be made a careful
and thorough search of the prior art.” [Id.] Notwithstanding those statements, Silvers failed to
file an information disclosure statement (“IDS”) setting forth the results of this careful and
thorough search. Moreover, Silvers failed to file an IDS disclosing multiple references known
by Silvers to be highly material to his application. [See Exh. 2 (Provisional Appl. at pp. 91-92)
(references Silvers relied upon when writing his graduate thesis).] In December 1998, Silvers’
petition was granted. [See Exh. 6.]
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Subsequent to the PTO’s decision to grant the petition to make special, Silvers filed a
third declaration. [Exh. 7.] This third declaration was submitted in an effort to demonstrate that
his own prior art photomosaic did not invalidate his
pending claims.

In particular, Silvers submitted a

photomosaic that was featured on the cover of WIRED
magazine in November 1995. [See Exh. 18.] A copy of
that reference is reproduced in Graphic No. 3. Unlike the
issued claims of the ‘498 patent, there was no requirement
in the originally filed independent claims that, subsequent
to the division of the target image into tiles, each tile was

GRAPHIC NO. 3

divided into sub-regions during the comparison step. That sub-region limitation was added to
the independent claims at the same time Silvers submitted his third declaration.
As evident from the WIRED magazine cover, Silvers’ prior art photomosaic discloses the
concept of converting a target image (a picture of Nicholas Negroponte) into a mosaic image
using a large number of photographic images (e.g., complex images). It discloses that a target
image should be divided into a plurality of tiles. It discloses that complex photographic images
(i.e., “source images”) should be substituted in place of the tiles based on the visual similarity of
the source images to the original tiles. Given that the photomosaic was included on the cover of
WIRED magazine—a magazine directed to all aspects of computing—it clearly suggests that the
mosaic was created using a computer (as describe further herein, it is clear from the magazine’s
description of the cover that it was created using a computer database of images).
Without even receiving an office action, it was apparent that Silvers believed that his
broadest application claims had to be amended in light of his own prior art published
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photomosaic. Thus, in February 1999, all of the pending independent claims were amended to
recite that each tile region was divided into “distinct sub-regions” and that the comparing step
included “comparing each sub-region of the tile region with a corresponding portion of each
source image to produce the measurement of visual similarity.”

[Exh. 8 (February 1999

Supplemental Preliminary Amendment at p. 2).]
In an office action dated May 12, 1999, the PTO rejected all of the pending claims as
obvious in light of Fukushima et al. (JP 8-55133). [See Exh. 9.] Fukushima disclosed a system
and method for creating a mosaic image from a digital photo. In particular, as illustrated in
Figures 3A, 3B and 4 of Fukushima, a
digital image of an individual was taken
(Figure 3A), cropped to include only the
facial portion (Figure 3B), and thereafter a
mosaic was created by substituting block
patterns into tiled regions of the original
target image (Figure 4). Those figures are
GRAPHIC NO. 4

reproduced in Graphic No. 4. That mosaic

was then stored in the system. Thus, Fukushima taught the creation of a mosaic image that
approximated the visual appearance of an original target image.
In response to the office action, Silvers argued that the disclosure of Fukushima was not
sufficient to reject his pending claims. [Exh. 10 (Aug. 1999 Request for Reconsideration).] In
particular, Silvers focused his argument on the new elements added to his claims (e.g., dividing
each tile into sub-regions and performing the comparison on a sub-region basis).
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Silvers’ arguments, the PTO again rejected the pending claims as obvious in light of Fukushima.
[Exh. 11 (Sept. 1999 Office Action).]
In November 1999, Silvers participated in an interview with the PTO examiner. [Exh. 12
(Interview Summary).] In that interview, the Examiner suggested that Silvers amend his claims
to specify that the source images in his claims comprised “some complex image” as compared to
Fukushima’s source images comprising different colors or amounts of shading.

[Id.]

Accordingly, Silvers submitted an amendment in November 1999, amending all of his pending
claims to require that the comparing step required a comparison between “generally complex
source images” and each tile region. [See, e.g., Exh. 13 (Nov. 1999 Amendment at p. 2).]
Silvers explained that Fukushima merely taught the creation of a mosaic image using tiles
comprised of a “small rectangle of uniform color.” [Id. (Nov. 1999 Amendment at p. 7).]
Subsequent to the amendment, the PTO issued a notice of allowance and commented in the
reasons for allowance that the prior art did not teach the use of “at least one source image
containing different shades” for purposes of creating a mosaic image from a target image. [Exh.
14 (Notice of Allowance at p. 2).]
Silvers presented new application claims 54-66 after the notice of allowance. [Exh. 15
(Amendment After Allowance).]

Silvers explained that the newly presented claims were

“directed to a storage medium on which a computer program for generating a mosaic image is
stored, wherein the computer program is operative to perform the indicated steps, which are the
same steps recited in claims that have already been allowed.” [Id. (p. 5).] The PTO examiner
apparently agreed to consider this amendment during a telephone call with Silvers’ prosecuting
attorney. [Id.] Shortly thereafter, the petition to amend was granted. [Exh. 16.] The ‘498 patent
issued on October 24, 2000. [See Exh. 1.]
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The Scope and Content of the Prior Art
More than a year before Silvers submitted his provisional patent application, computer
scientists were writing and publishing articles on methods to find images in a computer database
that were similar to a sample image. The concept was often referred to as “query by visual
content” or “query by image content” or “query by example.” The process of creating a mosaic
image using stored digital images is nothing more than an iterative series of database queries to
find database images similar to the tiles in the original/target image. Moreover, as the prior art
contained multiple examples of computer-generated mosaics, it would have been obvious to use
known prior art algorithms to perform the image identification, substitution and placement that is
inherently part of creating a mosaic image from a database of images. The following sections
describe prior art mosaics formed from complex image tiles and multiple prior art algorithms for
searching image databases for images similar to a query image.

Admitted Prior Art: Web Gothic (1995)
Silvers admits that that a computer scientist named Adam Finkelstein published a
photomosaic entitled “Web Gothic” in 1995. [See Exh. 2 (Provisional Appl. at pp. 27-28)
(“Finkelstein . . . created image mosaics as a graduate student at the University of Washington.
Figure 2.5, one of the several images he created, is an adaptation of the oil painting American
Gothic by Grant Wood. Finkelstein made it in early 1995 by collecting images from the Web
and arranging them to suggest the underlying image”).] It is well accepted that admissions
regarding the scope and content of the prior art are appropriate for use during reexamination
proceedings. See 37 C.F.R. § 1.104(c)(3); Ex parte McGaughey, 6 U.S.P.Q.2d (BNA) 1334,
1337 (Bd. Pat. App. & Int. 1988); MPEP § 2258(I)(F). Graphic No. 5 below shows the prior art
use of a target image (American Gothic) that has been divided into a plurality of tiles to create a
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mosaic image (Web Gothic). The admitted prior art also shows that generally complex images
were used as substitute tiles based on their visual similarity to the original tiles in order to
produce a mosaic image that approximates the appearance of the target. [See Exh. 17.] For
instance, one can see that a picture of the Mona Lisa appears next to the woman’s left eye. The
second to last tile of the second row of tiles contains a map of the continental United States.
Thus, Silvers knew that generally complex images had been used to create photomosaics more
than a year before his provisional application was filed. Nonetheless, Silvers did not submit
Web Gothic to the Examiner during prosecution of his patent application even though he knew
about it, filed a petition to make special declaring that he was knowledgeable about the prior art,
and filed an amendment specifically claiming the use of “generally complex source images” in
an effort to overcome the pending rejections based on Fukushima.
Target Image
American Gothic

Photomosaic
Web Gothic (admitted prior art)

GRAPHIC NO. 5
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Admitted Prior Art: WIRED Magazine Cover (1995)
As described above, one of Silvers’ own photomosaics was published more than a year
before he filed his provisional patent application. [Exh. 18 (WIRED Magazine Cover).] Silvers
admits that the November 1995 cover of WIRED magazine shows “an image consisting of a
number of images positioned with respect to each other so as to approximate an image of
Mr. Nicholas Negroponte” (best known as the founder and Chairman Emeritus of MIT’s Media
Lab). [Exh. 7 (Silvers’ Decl. at ¶ 4).] Silvers admits that the WIRED magazine cover was
created by running an algorithm on a computer searching through a database of images: “I
reclassified all of my database images to include the standard deviation of their pixel’s
brightness values (texture contast). I then modified my matching program to use a master
image with its height and width in pixels equal to the number of vertical and horizontal mosaic
image tiles multiplied by the height and width in pixels of the database images used for
matching. . . . This enhancement was first used on May 17th, 1995. For the cover of the
November 1995 issue of WIRED magazine, a mosaic was created using ‘smoother’ images (less
deviation of pixels) for smoother areas, such as the face, while ‘rougher’ ones (greater deviation)
fell into noisier places, such as the hair.”

[Exh. 2 (Provisional Appl. at p. 50) (emphasis

supplied).] In addition, the mosaic on the cover of WIRED magazine was accompanied by a
written description about the cover that recited:
Cover: Rob Silvers (rs@media.mit.edu) created the cover portrait of Nicholas
Negroponte by selecting 1,548 images from a collection of more than 300,000.
Images were chosen by color, value, and texture content – none were modified.
You may contribute to Silvers’ image database by MIME mailing a small jpeg,
tiff, or gif to images@media.mit.edu.
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[Exh. 18 (p. 18).]2 The description of the cover clearly suggests that one of ordinary skill in the
art who wanted to produce a similar photomosaic should look for software that is capable of
searching image databases on the basis of color, value and texture.
In addition to the foregoing, a casual examination of the WIRED magazine cover shows
that the image, in addition to being computer created, was comprised of complex images. A
portion of the 1995 WIRED magazine cover is reproduced in Graphic No. 6. This portion
reveals the location around Mr. Negroponte’s eye. It shows complex images such as a portion of
a man’s face, a helicopter, and a sunset. Moreover, it reveals that source images should be
substituted into the original target imaged based on their visual similarity to the original target
image. Thus, for example, it illustrates that source images containing blue colors have been
placed into the mosaic at the location corresponding to Mr. Negroponte’s eye.

GRAPHIC NO. 6
2

While Silvers did submit the cover of the magazine during prosecution, Silvers failed to submit the quoted textual
description of how the image was created that was contained inside of the magazine. Moreover, Silvers failed to
point out to the Examiner that the mosaic cover was created using a computer that searched a database for images by
specifically looking at the color, value and texture content of the images in the database.

- 15 -

Reexamination of U.S. Patent No. 6,137,498

Admitted Prior Art: Gioconda Sapiens (1995)
In addition to Web Gothic, Silvers admits that another photomosaic existed in the prior
art. In this case, the target image was the Mona Lisa and the photomosaic, Gioconda Sapiens,
was created by using generally complex tile images (passport photos) and positioning those
images into the mosaic to create an appearance that approximates the target image. [See Exh. 2
(Provisional Appl. at pp. 24, 26) (“this is not the first time images have been tiled into a mosaic.
Following are some examples of previous work”; “Ramón Núñez Centella had the idea to use ten
thousand passport photos and a computer to render an image of the Mona Lisa . . . . This image,
called Gioconda Sapiens, can be seen at Domus, The House of Man – an interactive science
museum in La Coruna Spain”).] Graphic No. 7 shows the target image and the photomosaic
Target Image
Mona Lisa

Photomosaic
Gioconda Sapiens (admitted prior art)

GRAPHIC NO. 7
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created with a computer and the passport photos. Graphic No. 8 shows a portion of this prior art
photomosaic, namely the facial region of the photomosaic. It is apparent that the photomosaic is
comprised of regularly-shaped, rectangular passport photos that have been placed into the mosaic
image so as to render the mosaic visually similar to the target image. [See Exh. 19.]

GRAPHIC NO. 8
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Admitted Prior Art: Portrait of Jerome Weisner (1995)
In 1995, another photomosaic created by Silvers was admittedly published in an MIT
newsletter. [See Exh. 2 (Provisional Appl. at pp. 50, 74) (“My first published image (also
created on May 16th), a portrait of Jerome Weisner for the Media Lab publication Frames, used
this dithering process with no ill effects”; “I decided instead to make mosaics out of photographs.
After succeeding at this task, I sought permission to publish one in the Media Lab’s newsletter
Frames, and permission was granted (see figure 3.2 ‘Rob Silvers, Jerome Weisner, 1995,’ page
50)”.] A reproduction of that prior art photomosaic is shown in Graphic No. 9. [See Exh. 20.]
As with the other prior art photomosaics, this image illustrates the concept of creating a mosaic
from generally complex images. There is no dispute that the mosaic is comprised of a plurality
of tiles. It is equally clear that the mosaic approximates a target image (a photograph of Jerome
Weisner). Additionally, the tile images are placed into the mosaic image based on their visual
similarity to the original area represented by the tile. As with the other prior art photomosaics,
this image discloses many elements claimed in the ‘498 patent, yet was not disclosed by Silvers
to the Patent Office during prosecution of the ‘498 patent.

GRAPHIC NO. 9
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U.S. Patent No. 5,579,471: Image Query System and Method
Engineers at IBM filed a patent application on March 23, 1994 that resulted in the
issuance of U.S. Patent No. 5,579,471, entitled “Image Query System and Method” (“the ‘471
patent”). [Exh. 21.] The ‘471 patent is directed to computer-based methods of querying an
image database by, among other methods, using sample images as the query. As particularly
relevant to this reexamination, the ‘471 patent describes a method of starting with a sample
image and finding visually similar images stored in a computer database by comparing the colors
of the sample image with the colors of the databases images on a sub-region by sub-region basis.
In the background section of the ‘471 patent, the specification identifies several methods
of searching for an image in a database using characteristics of the sample image. For example,
the ‘471 patent discloses that it was known to use color matching as a way to find similar looking
images in a computer database:
Several methods have been reported for querying computer image
databases based on the colors and textures that occur in the images. The most
common basis is color. Two cases occur. The first is when colors are selected by
a user from a color wheel or other color picker, and images containing the
selected colors are retrieved . . . .
The second case is when a color image is specified, and similar images
are to be retrieved. A method for doing this is described in M. J. Swain, et al,
“Color Indexing”, International Journal of Computer Vision, 7(1):11-32, 1991.
The method uses “histogram intersection”, in which a color histogram is
computed for each image in the database, and a corresponding color histogram is
computed for the query image. These histograms are computed over a quantized
version of the available color space, giving, for example, 256 bins in the color
histogram. A measure of similarity is defined for two histograms, and a query
is run by computing the similarity between the query image histogram and the
histogram of each image in the database.
[Exh. 21 (‘471 patent, col. 1:53-2:10) (emphasis supplied).] Thus, the ‘471 patent discloses that
it was known to take a sample image and use it to search an image database and to retrieve like
images on the basis of color by using a measure of visual similarity.
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The ‘471 patent also discloses that more sophisticated approaches existed for matching
images on the basis of color. In particular, the ‘471 patent discloses that it was known to break a
sample image into sub-regions and perform a search of an image database by comparing the
sample image to database images on a sub-region by sub-region basis:
A more sophisticated method for retrieving images similar to a given
image is given in Mikihiro Ioka, “A Method of Defining the Similarity of Images
on the Basis of Color Information”, Technical Report RT-0030, IBM Tokyo
Research Lab, 1989. Here, each image in the database (actually, the subimage of
each image containing a single, dominant object in the image) is partitioned into
blocks, for example, 25 blocks. Within each block, the reduced bucket histogram,
h, (say, 256 buckets) is computed. Given a query image or object, it is also
partitioned into the same number of blocks and the histograms computed. A
similarity measure s(hquery_image,hdatabase_item) is defined on the color histograms
computed in the blocks, and the measure is extended to images as:
𝑆𝑆(𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖, 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖) = �

𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

𝑠𝑠(ℎ𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞 _𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 , ℎ𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 )

This method thus takes into account the distribution of colors in two
images, as well as their spatial position, since the colors must not only match, but
match at exactly the same positions to give a good matching score.
[Exh. 21 (‘471 patent, col. 2:11-32).]3 As clearly described in the ‘471 patent, the similarity
between two images, one being the target image and the other being a database image, is
calculated as a sum of the similarity measures of their sub-regions. This is same methodology
disclosed in Silvers’ 498 patent: “A RMS error between the loaded pixel and the loaded subregion is computed for RGB channels and kept as a running sum for the tile . . . . If all subregions have been analyzed . . . then the running sum RGB RMS error is compared . . . .”
[Exh. 1 (‘498 patent, col. 4:20-30) (emphasis supplied).]

3

It is surprising that the Ioka reference discussed in the ‘471 patent was not disclosed to the PTO during prosecution
of the ‘498 patent. In particular, it is clear that Silvers had reviewed the Ioka reference when “inventing” his color
matching algorithm. [See Exh. 2 (Provisional Appl. at p. 91) (citing Ioka at reference 13).]
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In one embodiment of the image database system described in the ‘471 patent, a
computer workstation having data storage facilities is utilized. [Exh. 21 (‘471 patent, col. 4:515:4).] As illustrated in Figure 1 of the
‘471 patent (reproduced and annotated in
Graphic No. 10), the data storage (17)
[illustrated in yellow] of the system (10)
is used to store images (36) [illustrated in
red]

as

well

representations
green].

as
(35)

image
[illustrated

data
in

The software algorithms are

GRAPHIC NO. 10

contained in the QBIC Engine (32) [illustrated in blue], wherein QBIC stands for “query by
image content”.
In one embodiment, each “image is stored as an IxJ array of pixels.” [Id. (‘471 patent,
col. 12:45-46); see also id. (‘471 patent, col. 16:6-8) (“each image consists of an array of pixels
describing the color of the corresponding image location”).] Each image is then “spatially
partitioned” into different blocks/sub-regions.

The ‘471 patent provides two examples of

dividing an image into subregions: “The partitioning of
FIG. 11A is by a regular grid,
dividing each image into a
GRAPHIC NO. 11

3x4 array of grid areas. The

partitioning of FIG. 11B results in finer grid areas in the center of each image.” [Id. (‘471 patent,
col. 12:49-62).] Figures 11A and 11B are reproduced in Graphic No. 11.
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Once an image is spatially partitioned into grid areas, a set of image characteristics for
each such area is computed. [Id. (‘471 patent, col. 12:64-67).] One set of image characteristics
for each grid area would be the color characteristics of each grid area. [Id. (‘471 patent, col.
12:67-13:2); see also id. (‘471 patent, col. 16:20-49) (“color is used as the image characteristic.
It can be represented as average color, or alternately, as a list of the most frequently occurring
colors in each block”).] The ‘471 patent explains that, for each grid area in each image in the
database, a feature (such as color) should be computed and stored in the data storage area of the
system that is reserved for image data representations. [Id. (‘471 patent, col. 13:2-46).]
Once the features for the images in the database have been computed, the ‘471 patent
discloses a method whereby images can be retrieved based on color similarity. When trying to
find an image in the database, the system of the ‘471 patent allows a user to search based on a
thumbnail image, an interactive feature “picker” whereby a user can specify that certain colors
should appear in certain areas of the image, or the user can query the database by using “another
image.” [Id. (‘471 patent, col. 13:48-55).]
If an image is used for purposes of querying the database, the system runs an algorithm
whereby a similarity score is computed for each image by comparing computed features of the
target image to computed features of the images stored in the database. [Id. (‘471 patent, col.
14:46-47).] As made clear in the ‘471 patent, this comparison is performed on a sub-area basis:
(a) For each area specified in the query, compute a positional feature score that
compares the area’s similarity to the image areas computed [for the images
stored in the database]. This score combines both features along with
positional similarity so that areas with similar features get higher scores,
dissimilar features get lower scores, and areas positionally far get lower
scores. The result is a score, for each query area, of its positional feature
similarity within this image. The highest scores will be obtained by areas both
positionally close and with similar features. . . .
(b) Combine the scores of all query areas to give a global score for the image.
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(c) Rank the images by their global score and return, as the results of a query, the
images with the best scores.
[Id. (‘471 patent, col. 14:46-67) (emphasis supplied).] As explained in the ‘471 patent, the
algorithm “finds images in the database that have approximately the specified color in
approximately the specified position.” [Id. (‘471 patent, col. 16:66-17:2).] The output of the
algorithm “is a ranked list of the images in the database, ranked in order of their match to the
query specification.” [Id. (‘471 patent, col. 17:7-9).]

R.S. Gray, “Content-based Image Retrieval: Color and Edges,”
Dartmouth Computer Science Technical Report PCS-TR95-252 (1995)
In a 1995 publication, Robert Gray described methods for the selection of images from a
database by comparing image content instead of searching on the basis of textual descriptions:
One of the tools that will be essential for future electronic publishing is a
powerful image retrieval system. The author should be able to search an image
database for images that convey the desired information of mood; a reader should
be able to search a corpus of published work for images that are relevant to his or
her needs. Most commercial image retrieval systems associate keywords or text
with each image and require the user to enter a keyword or textual description of
the desired image. This text-based approach has numerous drawbacks –
associating keywords or text with each image is a tedious task; some image
features may not be mentioned in the textual description; some features are
“nearly impossible to describe with text”; and some features can be described in
widely different ways. In an effort to overcome these problems and improve
retrieval performance, researchers have focused more and more on content-based
image retrieval in which retrieval is accomplished by comparing image features
directly rather than textual descriptions of the image features. Features that are
commonly used in content-based retrieval include color, shape, texture and edges.
In this paper, we describe a simple content-based system that retrieves color
images on the basis of their color distributions and edge characteristics.
[Exh. 22 (Gray article at Abstract) (citation omitted).] Gray explained that content-based image
retrieval might provide the basis for powerful “query by example” retrieval systems in which a
user could find a picture in a database by providing a sample picture as the query. [Id. (Gray
article at p. 1).]
- 23 -

Reexamination of U.S. Patent No. 6,137,498
With regard to finding images on the basis of color similarity, Gray explains that color
feature extraction is performed by dividing an image into non-overlapping subareas. [Id. (Gray
article at p. 5).] A three-axis color histogram is then computed for each subarea and another
histogram is computed for the image as a whole. [Id.] Gray notes that the system could use
RBG or CIE-LUV color spaces when computing the histograms.

[Id.]

In one particular

implementation, Gray noted that each image was divided into “four equal-sized subareas, one for
each quadrant of the image.” [Id.]
Once the color features for images in the database have been created, color features for a
sample image are computed. Those features are then used as a query for the image database and
the system finds similar images in the database by computing a color similarity score that takes
subarea matching into consideration:
The system uses histogram intersection to compute the color similarity score. For
each image the color extraction module constructs one histogram for the overall
image and one histogram for each subarea as described above. The query
processing accepts a set of histograms as input – one histogram for the overall
query and one for each subarea – and compares those histograms against each set
of image histograms. The module either compares the overall histograms using
histogram intersection or compares each pair of subarea histograms using
histogram intersection and then takes a weighted average of the subarea similarity
score.
[Id. (Gray article at pp. 5-6) (citation omitted).]
When using just four subareas per image for similarity measurements, Gray noted that the
system was not ideal because it did not provide a mechanism to specify that a particular color
had to appear in a particular portion of a sub-area. [Id. (Gray article at p. 7) (“the algorithm does
not provide effective localization – i.e., it does not take into account that a color might need to
appear in a specific location within a subarea – especially since the subareas are large with
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respect to the image”).] Nonetheless, Gray noted that this issue could be overcome by increasing
the number of subareas per image:
Unfortunately there remains an inherent weakness in the subarea scheme.
The subareas are large relative to the image size and the system compares
subareas by comparing just their histograms. Therefore a subarea with a pine tree
on the left will score highly when matched against a subarea with a pine tree on
the right. More critically a subarea that contains a single large gray area will
score highly when matched against a subarea that contains several small gray
areas. The obvious solution is to significantly increase the number of subareas.
[Id. (Gray article at pp. 13-14) (emphasis supplied).] This is exactly the same solution Silvers’
used to improve image selection from a database.

[Exh. 1 (‘498 patent, col. 7:54-8:36)

(“improved source image selection provided through analysis of more sub-regions generates
improved resolution in the resultant mosaic image”); see also id. (‘498 patent, FIG. 5).]

Stricker & Dimai “Color Indexing with Weak Spatial Constraints,”
Storage and Retrieval for Still Image and Video Databases IV,
Proceedings of SPIE Volume: 2670, pp. 29-40 (February 1996)
In February 1996, Stricker and Dimai described another example of how to locate similar
images in a database when searching the database using a sample image as the query. Stricker
and Dimai noted that searching for images in a database can be performed in the “query by
example” format by looking at color features. [Exh. 23 (Stricker & Dimai at p. 30).]4 In
reviewing prior algorithms that used color as the basis for retrieving images, Stricker and Dimai
noted that pure color matching algorithms provide false positives because they fail to take into
consideration the location of colors in an image. [Id.] Nonetheless, the authors noted that there
was a simple solution to that problem: “The simplest way to store spatial information in the

4

Two copies of the Stricker & Dimai publication are included in Exh. 23 – one copy is a black and white copy from
SPIE archives and the other is a color copy available from http://citeseer.ist.psu.edu/cache/papers/cs/
26735/ftp:zSzzSzftp.vision.ee.ethz.chzSzpublicationszSz1996zSzpostscriptszSzStrickerSPIE96.pdf/stricker96color.
pdf . They are the same reference. Page citations in this request refer to the pages of the SPIE publication.
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index is to divide the image into sub-images and then to extract the color features for each subimage.” [Id.]
Stricker and Dimai proposed that similar images could be obtained from a database on
the basis of color by dividing the images into five partially overlapping, fuzzy regions. [Id.]

GRAPHIC NO. 12
Graphic No. 12 reproduces Figure 1 from Stricker and Dimai’s publication. It shows how an
image is divided into five subareas (R0, R1, R2, R3, R4).

For each subarea, three image

characteristics (El,i , σl,i , sl,i) are calculated for each color channel. [Id. (Stricker & Dimai at
p. 33).] Thus, in the embodiment discussed in their article, the authors disclosed that each image
could be characterized by storing forty-five (45) numbers in an index to represent the distribution
of color information in the image: 3 color channels (RGB) times 3 color characteristics per color
channel (El,i , σl,i , sl,i) times five sub-areas (R0, R1, R2, R3, R4). [Id.] Alternatively stated, each
of the five subareas would be characterized by nine (9) numbers.

While this is more

sophisticated than the sub-region computations performed by Silvers (in that Silvers represented
each sub-region with three numbers – one number per color channel), it does disclose the same
concept.
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Once the characteristics of the query image are calculated on a sub-region basis, the
authors explained that similar images could be retrieved from the image database by comparing
the calculated characteristics of the images using a similarity function. [Id. (Stricker & Dimai at
pp. 33-34).] In particular, the article discloses that the color characteristics of a region in the
target image are compared to the color characteristics of the same region in a source image. [Id.
(Stricker & Dimai at p. 34) (equation 3).] Moreover, the total similarity of the two images is
defined as the sum of the comparisons of all the sub-regions. [Id.]
Graphic No. 13 reproduces a portion of Figure 2 from Stricker and Dimai’s publication.
It illustrates that an image of a school of fish (labeled as the query image in the figure) was used

GRAPHIC NO. 13
to search a database of 11,650 color images for similar images. [Id. (Stricker & Dimai at p. 34).]
The left side of the Figure illustrates that the image was divided into five regions and that each
region was given a similar weight of “1” (i.e., no region was more important than any other when
attempting to find similar images). The two images appearing below the left side query image
show the two best images that were retrieved from the database when sub-region comparisons
were performed. Compare that to the right side of the Figure which shows the two best images
that were retrieved when no sub-image comparisons were performed. In that instance, one of the
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images retrieved was not a school of fish, but another aquarium scene. As explained by the
authors, “[s]ince the region based method requires that the color distributions are matched in all
5 regions, it retrieves images of schools of fish before retrieving other aquarium scenes”. [Id.
(Stricker & Dimai at p. 35).] Thus, as evident by the description and figures, Stricker & Dimai
teach that retrieval of images from a database on the basis of similarity to a query image can be
improved by comparing the images on a sub-region basis. This is the same conclusion reached
by Silvers in the ‘498 patent. [See Exh. 1 (‘498 patent, col. 8:29-36) (“Because of the sub-region
analysis, different source images were selected to represent some corresponding tiles in the first
and second mosaic images. . . . Hence, improved source image selection provided through
analysis of more sub-regions generates improved resolution in the resultant mosaic image”).]

H. Lu et al., “Efficient Image Retrieval By Color Contents,” in
Applications of Databases, First International Conference on
Applications of Databases, pp. 95-108 (1994)
In 1994, authors H. Lu, B-C Ooi, and K-L Tan described a method of using a sample
color image to query a database for similar color images using sub-region analysis. [Exh. 24 (Lu
et al. at p. 105) (“To issue a content-based query, the user gives a sample image and specifies the
color similarity of the image to be retrieved. The system will retrieve images whose color
features are similar to the sample image”).] Lu et al. explained that, as of 1994, a large amount
of work had been done to develop image database systems. [Id. (Lu et al. at p. 95).] The authors
described several methods to search image databases for images [id. (Lu et al. at pp. 96-98)] and
specifically explained that a “natural way to retrieve colorful images would be to retrieve them
by color.” [Id. (Lu et al. at p. 98).] The authors explained the basic concept as follows:
A semantic representation for color is the use of color histograms that captures the
color composition of images (in percentages). The degree of similarity between
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two images is determined by the extent of the intersection between the
histograms. Query by visual example is possible by matching the histograms.
[Id. (citation omitted).] The authors noted that searching by color content was beneficial because
color recognition could “be carried out automatically without human intervention.” [Id.]
The authors explained that a “color histogram of an image contains the normalized count
of the number of pixels in the image that has a particular color in a discrete color space. For
example, an image which is half red and half blue will have a
color histogram as shown in the top left histogram (level 1)
of Figure 3.” [Id. (Lu et al. at p. 99).] The top left histogram
(level 1) of Figure 3 of the article is depicted in Graphic
No. 14. While the authors explained that such histograms

GRAPHIC NO. 14

could be used to find similar images, they also noted some drawbacks to matching images by
looking at the entire image versus looking at particular regions of the image:
[U]sing a single histogram to represent the colors of an entire image suffers from
a drawback – the positional information of the color is lost. Using the same
histogram for illustration, we can only conclude that 50% of the image is blue
color and 50% of it is red color. We, however, have no idea about the distribution
of color – the image could have its top-half red and the bottom-half blue, or its
left-half red and its right-half blue, etc.
[Id. (Lu et al. at p. 99).]
In order to address this problem, the authors proposed to sub-divide the image into subregions and compare histograms on a sub-region basis:
To handle positional information of color, we propose a complete quadtree structure, called multi-level color histogram, based on the principle of
recursive decomposition. The top level (root) of the tree corresponds to a
histogram that gives the global color composition of the entire image. This is
essentially what has been traditionally done. The second level comprises four
histograms which give the color composition of the top left, top right, bottom left
and bottom right quadrants of the image respectively. At the next level, each
quadrant of the image is further subdivided into four quadrants, each of which has
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its own histogram. In other words, at the third level, there are sixteen color
histograms. This process is repeated for the number of levels desired. In general,
at the ith level, the image is subdivided into 4i-1 regular regions, and each region
has its own histogram to describe its color composition. . . . With the multi-level
color histogram, we are able to discriminate between images where the traditional
approach fails. As an example, consider two images – one has its top-half blue
and bottom-half red, while the other has its left-half blue and right half red. . . .
By using only a single histogram . . . for each image, we are unable to
differentiate between the two images since both images have the same color
composition. However, we can see a difference in the color composition of the
images at the second level histograms. The increase in discrimination power
allows us to prune the search space of content-based queries. During query
processing, the source and target images are compared based on the color
composition of their histograms. The top-level histograms are first compared. If
they match within some threshold value (as determined by the confidence level of
the query), the next level will be searched, and so on.
[Id. (Lu et al. at p. 99).]
After explaining that image similarity searching is best performed on a sub-region basis,
the authors explained their method for determining whether two images were similar based on
their colors:
[W]e propose that the degree of similarity between two images be measured based
on the color histograms since the color of an image is represented by a multi-level
color histogram. We define the histogram intersection function, h, between two
histograms as h: A x B → H such that 𝐻𝐻𝑖𝑖 = min(𝐴𝐴𝑖𝑖 , 𝐵𝐵𝑖𝑖 ) , 1 ≤ 𝑖𝑖 ≤ 𝑚𝑚 where A, B,
H are histograms, min is a function that computes the minimum value of its input,
m is the number of distinct colors allowed in the system, and Ai, Bi, Hi denote the
percentage of the image with color i for histograms A, B, H respectively. The
resultant histogram essentially tells us how similar, in terms of color composition,
are the two images that are represented by the input histograms. To obtain a
single similarity value, S, we sum up the percentages of all the m colors of the
resultant histogram, H, i.e. 𝑆𝑆 = ∑𝑚𝑚
𝑖𝑖=1 𝐻𝐻𝑖𝑖 .
With the multi-level histogram, since every level (of histograms) captures
the color composition of the entire image, we can use any level to compute the
histogram intersection in order to obtain an estimate of the similarity value. For
the ith level, the corresponding pairs of each of the 4i-1 histograms of the two
images are intersected. The resulting similarity value at the ith level is computed
𝑖𝑖−1
1
th
𝑘𝑘
𝑘𝑘
as 𝑆𝑆𝑖𝑖 = 4 𝑖𝑖−1 ∑𝑗𝑗4=1 ∑𝑚𝑚
𝑘𝑘=1 𝐻𝐻𝑗𝑗 where 𝐻𝐻𝑗𝑗 denotes the percentage of the k color in the
jth histogram.
For the multi-level histogram, as we move from the root level to the leaf
level, each level of histogram reflects more closely the color composition and
distribution of the image. As such, the similarity value decreases as we go down
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the tree. However, the similarity value at the leaf level provides the best estimate
to compare two images.
[Id. (Lu et al. at p. 101) (emphasis supplied).] Thus, Lu et al. described a method of finding an
image in an image database by (i) calculating a measure of visual similarity, (ii) using color
information, and (iii) comparing images by comparing their sub-regions.

W. Hsu et al., “An Integrated Color-Spatial Approach to Content-based
Image Retrieval,” Proceedings of the Third ACM International
Conference on Multimedia, pp. 305-313 (1995)
In yet another example of using a sample image to retrieve similar images from an image
database, Hsu et al. describe a method of dividing an image into multiple regions and then using
similar regions in other images to determine whether the two images are visually similar. Hsu et
al. use both color and spatial information to determine whether images are similar.
While Hsu et al. note that it is clear that “color plays a very important role in defining an
image,” they also note that “color alone is not sufficient to characterize an image.” [Exh. 25
(Hsu et al. at p. 306).] In particular, they explain that even though two images can have a similar
color composition, “the clustering of the colors and the position of the color clusters” can be very
different from each other, thereby rendering the images very dissimilar in visual perception.
[Id.] In contrast, two “images appear to be similar to one another if they both have patches of
similar color at roughly the same locations in the images.” [Id.] Thus, the authors conclude that
“in retrieving or recognizing an image, it is important to combine selected color attributes with
relevant spatial information as the basis for retrieval.” [Id.]
Hsu et al. explain that a set of representative colors from an image are selected by an
algorithm based on the number of pixels of each color in the image. [Id. (Hsu et al. at pp. 306307) (“Selection of Color Attributes”).] Another algorithm then operates to divide the image
into regions and generates data about those regions which can be used in subsequent comparison
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operations. In particular, this algorithm operates to divide an image into 4 regions. [Id. (Hsu et
al. at pp. 308-09).] “For each region, an evaluation criterion is used to determine whether further
partitioning is needed.”

[Id.]

In the embodiment described, a parameter labeled

“TOLERANCE” serves as one criterion as to whether a particular region needs to be further subdivided for purposes of analysis. Another parameter labeled “SIZE” specifies the minimum area
of a region. Thus, if a particular region under analysis is smaller than the SIZE parameter, it
cannot be further subdivided. Hsu et al. describe a system wherein images could be as large as
200 pixels by 200 pixels [id. (Hsu et al. at p. 310)] and the SIZE parameter is set to 64 (an area
equal to 8 pixels by 8 pixels). [Id. (Hsu et al. at p. 311).] In that system, an image could be
subdivided into a maximum of 625 sub-regions for purposes of comparison.
The output of the sub-dividing algorithm “is the color-spatial information of the image.”
[Id. (Hsu et al. at p. 309).] As explained by the authors:
The color-spatial information of an image is represented as a list of two-tuples
{(c1,r1),(c2,r2),. . .,(cn,rn)} where ci denotes a chosen color, and ri is a list of cluster
regions of color ci.
Each ri is a list of four-tuples in the form of
𝑛𝑛
𝑛𝑛
1
1
1
1
𝑛𝑛
𝑛𝑛
, 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚
)}.
Tuple
{(𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚 , 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚 , 𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚 , 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚 ), . . ., (𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚
𝑖𝑖
𝑖𝑖
𝑖𝑖
𝑖𝑖
𝑖𝑖
𝑖𝑖
(𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚
) denotes a rectangular region with (𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚
) as the
𝑖𝑖
𝑖𝑖
lower left-hand corner and (𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚
) as the upper right-hand corner.

[Id.] Having generated this color and spatial information for images, Hsu et al. provide some
examples for generating a similarity measure between two images based on their color-spatial
parameters. One model is described as direct matching and operates as follows:
Given the color-spatial information, let C(i,k) denote the ith cluster of
color k. . . . In direct matching (matching objects of the same color), the
similarity measurement, L, between two images g1 and g2 is defined as follows:
𝑔𝑔

𝑔𝑔

2
1
𝑁𝑁𝑐𝑐 𝑁𝑁𝑘𝑘 𝑁𝑁𝑘𝑘

𝐿𝐿𝑔𝑔1 ,𝑔𝑔2 = � � � 𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘)
𝑘𝑘=1 𝑖𝑖=1 𝑗𝑗 =1
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𝑔𝑔

Where Nc is the total number of colors in the representative set, 𝑁𝑁𝑘𝑘 1 is the total
𝑔𝑔
number of clusters of color k in image g1, 𝑁𝑁𝑘𝑘 2 is the total number of clusters of
color k in image g2, and 𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘) is the intersection between cluster
𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) and cluster 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘).

[Id.] As explained in the article, the similarity measure L increases for images that have more
overlapping/intersecting color regions. In particular, the union function in the similarity equation
is zero where there is no overlap in similar color regions and is large where there is a significant
overlap of similar color regions. Thus, the more color regions that overlap between the two
images, the larger the similarity measure L will be.
The system described in the article searches for images that are visually similar to an
input image. [Id. (Hsu et al. at p. 310) (“Queries are issued by image example. The user may
either enter the image id of the query image or input a new image example”).] Moreover, it is
clear that the system is capable of sorting the images in the database in order of their visual
similarity to a query image. [Id. (Hsu et al. at p. 311) (“The results of retrieval are presented on
the screen one at a time in decreasing order of similarity measure”).]

M. Ioka, “A Method of Defining the Similarity of Images on the Basis
of Color Information,” IBM Research Report RT-0030, Tokyo Research
Laboratory (1989)
Although Silvers claims to have invented the concept of dividing an image into subareas
for purposes of finding similar images in a database, it is clear that Silvers obtained that concept
from the prior art and not a flash of genius. In particular, when Silvers was preparing his
master’s thesis at MIT, he conducted a “survey of image selection software”.

[Exh. 2

(Provisional Appl. at p. 45).] One of the references he reviewed was an IBM technical report
written by Mikihiro Ioka entitled, “A Method of Defining the Similarity of Images on the Basis
of Color Information.” [Id. (Provisional Appl. at p. 91) (reference 13 is the IBM report).] As
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described below, the Ioka reference clearly teaches the concept of dividing an image into subareas for purposes of finding similar looking images in an image database.
Ioka was interested in how a sample image could be used as a query to an image database
for purposes of retrieving similar looking images. Ioka explained that an “image database
management

system

that

utilizes

the

contents of images can be divided into two
parts:

a storage process and a query

process.” [Exh. 26 (Ioka at p. 1).] Ioka
explained that the storage process comprised
several steps, namely reading an image file,
calculating

image

characteristics,

and

storing the image characteristics for use in
similarity matching calculations to be
performed in the future. [Id. (Ioka at p. 9).]
Once an image database was created, the
query process encompassed the steps of
submitting a sample image, calculating the
GRAPHIC NO. 15

similarity of the sample image to images in

the database and then displaying the best matches to the user. [Id.] Ioka’s system is illustrated in
Graphic No. 15 (a reproduction of Figure 5 from Ioka’s publication). [Id.]
As illustrated in Graphic No. 15, Ioka’s storage process involved the division of source
images into sub-areas. Ioka explained that the division of images into sub-areas was performed
in order to match human perception of images. In particular, like the other references described
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above, Ioka noted that human perception of similarity is based not only on having similar colors
in an image but having similar colors in similar locations within an image:
We intended to characterize an image as a whole from its color distribution. In
order to match human perception, the location of color in an image should be
introduced into similarity calculation[s]. . . . An object in an image is extracted as
a circumscribed square. The square is then divided into MxM sub-areas as in
Figure 3.
[Id. (Ioka at p. 5).] Figure 3 of the Ioka reference is
reproduced in Graphic No. 16.
In the exemplary system described in Ioka,
images with dimensions of 1,024 pixels by 1,024 pixels
and a “depth of 8 bits in R,G,B” were used as source
images. [Id. (Ioka at p. 7).] Those images were then
cropped to reduce the image to an object of interest in

GRAPHIC NO. 16

the image. [Id. (Ioka at pp. 11-12).] The color information in the image was then converted
from RGB color space to L*u*v* color space. [Id. (Ioka at p. 13).] The image was then divided
into 25 sub-areas (“In this study, M was set at 5”; “Each image has M x M (5 x 5) sub-areas of
color distribution”). [Id.]
Whereas Ioka discusses similarity of images in L*u*v* color space and Silvers discusses
similarity images in RGB color space, there is a direct correlation between L*u*v color space
and RGB color space. Specifically, Ioka describes the correlation through a series of equations.
[Id. (Ioka at p. 10).]
The system described in Ioka operated to find images in the database that were visually
similar to a query image. Ioka set forth a formula for calculating the distance (e.g., similarity)
between image i and image j and expressed that measurement as Dij. [Exh. 26 (Ioka at p. 3).]
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Applying that formula to sub-areas, Ioka explained that the “similarity between image i and j was
calculated for each sub-area. The composite distance D is expressed as follows: 𝐷𝐷 = ∑𝑀𝑀𝑀𝑀𝑀𝑀
𝑘𝑘=1 𝑑𝑑𝑘𝑘

where dk [represents the] distance in the k-th sub-area between images i and j”. [Id. (Ioka at
p. 6).] Thus, in Ioka’s system, the similarity between two images was calculated as a sum of the
distance calculations performed with respect to the images’ sub-areas. After calculating the
distances between all of the images in the database and the target image, the system would sort
the images in order of their similarity to the query image (the smaller the distance, the greater the
similarity). [Id. (Ioka at pp. 14-15) (Figure 9 shows that “samples”, i.e. images, were sorted by
their distance/similarity to the query image).] This is the same concept used by Silvers to
calculate similarity between images. [See Exh. 1 (‘498 patent, col. 4:12-35) (RGB “channels of
each sub-region is compared to each respective corresponding source image . . . RMS error
between the loaded pixel and loaded sub-region is computed and kept as a running sum for the
tile . . . the running sum RGB RMS error is compared to the lowest such error . . . When all of
the source images have been analyzed for similarity to the tile, the source image with the least
computed RGB RMS error is assigned to a tile in the mosaic”).]
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Detailed Explanation of Manner of Applying Cited Art
SNQP No. 1: Prior art photomosaics, including the November 1995 WIRED
Magazine cover, Gioconda Sapiens, and the Portrait of Jerome Weisner, each by
themselves anticipate claims 29-41 and 43 of the ‘498 patent pursuant to 35 U.S.C.
§ 102(b).
Claims 29-41 and 43 of the ‘498 patent are directed to articles.

Claim 29 is an

independent claim and claims 30-41 and 43 are dependent claims that stem from claim 29.
Claims 29-41 and 43 of the ‘498 patent are written in classic product-by-process format (e.g.,
Claim 29: “An article comprising a substrate having a mosaic image thereupon . . . which mosaic
image is generated by a process executed with a computer comprising the steps of . . .”). The
determination of whether such a claim is patentable is based on the product itself, not the process
recited for creating the product. If the product in a product by process claim is the same as or
obvious from a product of the prior art, the claim is unpatentable even though the prior art
product was made by a different process. In re Thorpe, 777 F.2d 695 (Fed. Cir. 1985); see also
SmithKline Beecham Corp. v. Apotex Corp., 439 F.3d 1312 (Fed. Cir.), reh’g en banc denied,
453 F.3d 1346 (Fed. Cir. 2006) (“one cannot avoid anticipation by an earlier product disclosure
by claiming the same product more narrowly, that is, by claiming the product as produced by a
particular process”); MPEP § 2113.
The only product limitations on the articles claimed in claims 29-41 of the ‘498 patent are
(1) a substrate having a mosaic image thereupon, and (2) the mosaic image has an appearance
that approximates a target image through the use of a plurality of source images. Claim 43 adds
the element that the article (the mosaic mounted on a substrate) includes a photograph. The prior
art photomosaics described herein contain those limitations and therefore anticipate claims 29-41
and 43 of the ‘498 patent:

- 37 -

Reexamination of U.S. Patent No. 6,137,498
 The photomosaic featured on the cover of the November 1995 issue of WIRED magazine
is prior art to the ‘498 patent pursuant to 35 U.S.C. § 102(b) as it was published more
than a year before the original application for the ‘498 patent was filed. The mosaic is
mounted on a substrate (the magazine cover), it approximates a target image (an image of
Nicholas Negroponte), and it contains a plurality of source images (namely, 1,548
photographic images). [See Exh. 18.] Thus, it contains all of the product limitations set
forth in claims 29-41 and 43 of the ‘498 patent.
 The photomosaic Gioconda Sapiens was admittedly published in 1995, thereby making it
prior art to the ‘498 patent pursuant to 35 U.S.C. § 102(b). [See Exh. 2 (Provisional
Appl. at pp. 24, 26) (“this is not the first time images have been tiled into a mosaic.
Following are some examples of previous work”; “Ramón Núñez Centella had the idea to
use ten thousand passport photos and a computer to render an image of the Mona
Lisa . . . . This image, called Gioconda Sapiens, can be seen at Domus, The House of
Man – an interactive science museum in La Coruna Spain”).] The mosaic is mounted on
a substrate (it is mounted in a museum), it approximates a target image (an image of the
Mona Lisa), and it contains a plurality of source images (over 10,000 photographic
images from passports). [See Exh. 19.] Thus, it contains all of the product limitations set
forth in claims 29-41 and 43 of the ‘498 patent.
 The Portrait of Jerome Weisner was admittedly published in 1995, thereby making it
prior art to the ‘498 patent pursuant to 35 U.S.C. § 102(b). [See Exh. 2 (Provisional
Appl. at pp. 50, 74) (“My first published image (also created on May 16th), a portrait of
Jerome Weisner for the Media Lab publication Frames, used this dithering process with
no ill effects”; “I decided instead to make mosaics out of photographs. After succeeding
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at this task, I sought permission to publish one in the Media Lab’s newsletter Frames, and
permission was granted (see figure 3.2 ‘Rob Silvers, Jerome Weisner, 1995,’ page 50)”.]
The mosaic is mounted on a substrate (it was part of a printed newsletter), it
approximates a target image (an image of Jerome Weisner), and it contains a plurality of
source images (photographic images). [See Exh. 20.] Thus, it contains all of the product
limitations set forth in claims 29-41 and 43 of the ‘498 patent.
SNQP No. 2: Prior art photomosaics, including the November 1995 WIRED
Magazine cover, Gioconda Sapiens, and the Portrait of Jerome Weisner, each by
themselves render obvious claims 42, 44 and 45 of the ‘498 patent pursuant to 35
U.S.C. § 103
A determination of obviousness requires an “expansive and flexible approach.” KSR Int’l
Co. v. Teleflex Inc., 127 S. Ct. 1727, 1739 (2007). As the “combination of familiar elements
according to known methods is likely to be obvious when it does no more than yield predictable
results,” the question of obviousness is “whether the improvement is more than the predictable
use of prior art elements according to their established functions.” Id. at 1739-40.
Claims 42, 44 and 45 of the ‘498 patent are directed to articles. Each of those claims is
dependent from claim 29. As set forth above, claim 29 is anticipated by the following prior art
photomosaics: (i) the November 1995 WIRED Magazine cover [see Exh. 18]; (ii) Giocanda
Sapiens [see Exh. 19]; and (iii) the Portrait of Jerome Weisner [see Exh. 20]. Each of those
references comprises a mosaic on a specific type of substrate. Thus, for claims 42, 44 and 45,
the question is whether those claims add limitations to claim 29 that would not be obvious to a
person having ordinary skill in the art.
Claim 42 of the ‘498 patent provides that the article includes a printout from a digital
printer. Claim 44 provides that the article includes photographic paper. Claim 45 provides that
the article includes photographic film. Thus, claims 42, 44 and 45 merely set forth well-known
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mediums (computer print-outs, photographic paper and photographic films) for displaying prior
art mosaic images. In other words, claims 42, 44 and 45 represent combinations of old elements,
namely prior art photomosaics, with well-known mediums for displaying images. “[W]hen a
patent claims a structure already known in the prior art that is altered by the mere substitution of
one element for another known in the field, the combination must do more than yield a
predictable result.” KSR Int’l, 127 S. Ct. at 1740. If one were use a film camera to take a
photograph of the WIRED magazine cover, or the Portrait of Jerome Weisner, or Gioconda
Sapiens, one would anticipate claim 45. If one got that film developed and ordered a print from
it at the local film processing store, one would anticipate claim 44. If one were to scan the cover
image of WIRED magazine and print a copy on any dot-matrix, ink-jet or laser printer, one
would anticipate claim 42. Taking a prior art photomosaic and substituting one element (the
existing substrate) for another known in the field (digital printout, photographic paper,
photographic film) would inevitably lead to a very predictable result.
When claims simply arrange old elements, with each element performing the same
function it had been known to perform and the arrangement yields no more than one would
expect for such an arrangement, “the combination is obvious.” KSR Int’l, 127 S. Ct. at 1740.
Accordingly, claims 42, 44 and 45 should be rejected as obvious since they merely represent the
arrangement of a known type of artwork (a photomosaic) with known types of mediums
(printouts from a digital printer, photographic film and photographic paper) to achieve a
predictable result (a mosaic on a specific medium).
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SNQP No. 3: The November 1995 WIRED Magazine cover, in view of R. White,
“How Computers Work”, render obvious claims 46-50 of the ‘498 patent pursuant
to 35 U.S.C. § 103
Claim 46 of the ‘498 patent is an independent claim that, like claim 29, is also a productby-process claim. Claim 46 claims a “storage medium” comprising “a substrate for storing at
least one mosaic image having an appearance that approximates a target image through the use
of a plurality of source images.” [Exh. 1 (‘498 patent, claim 46).] Claim 46 continues by
reciting that the mosaic image is generated by a particular process. [Id.] Despite the recitation
of specific process steps for creating a mosaic, claim 46 is ultimately claiming a storage medium
comprising a substrate for storing a mosaic image. Similarly, claims 47 through 50 specify that
the storage medium includes a floppy disk, a compact disc, an optical disc, and a removable hard
disk, respectively. Each of those dependent claims is similarly directed to a storage medium
comprising a substrate for storing a mosaic image. If the product in a product by process claim
is the same as or obvious from a product of the prior art, the claim is unpatentable even though
the prior art product was made by a different process. In re Thorpe, 777 F.2d 695 (Fed. Cir.
1985); see also SmithKline Beecham Corp. v. Apotex Corp., 439 F.3d 1312 (Fed. Cir.), reh’g en
banc denied, 453 F.3d 1346 (Fed. Cir. 2006) (“one cannot avoid anticipation by an earlier
product disclosure by claiming the same product more narrowly, that is, by claiming the product
as produced by a particular process”); MPEP § 2113.
Silvers admits that the WIRED Magazine cover was created using a computer program
(“I modified my matching program”) that searched through a database of images (“the database
images”) to produce a computerized rendering of the mosaic (“a mosaic was created using
‘smoother’ images (less deviation of pixels) for smoother areas, such as the face, while ‘rougher’
ones (greater deviation) fell into noisier places, such as the hair”). [Exh. 2 (Provisional Appl. at
p. 50).]

In addition, the WIRED Magazine cover comprises a mosaic image having an
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appearance that approximates a target image through the use of a plurality of source images. In
particular, the mosaic approximates a target image of Nicholas Negroponte through the use of
1,548 tile images. [See Exh. 18 (“Rob Silvers (rs@media.mit.edu) created the cover portrait of
Nicholas Negroponte by selecting 1,548 images from a collection of more than 300,000”).]
Thus, the WIRED Magazine cover discloses all of the product elements of claims 46-50 with the
exception of specifically stating how the rendered image was electronically stored. Nonetheless,
it would be obvious to one of ordinary skill in the art that the computer-rendered image could be
stored in any number of well-known computer storage mediums.
Ron White’s book entitled “How Computers Work” specifically describes the many ways
in which computer data, such as images, can be stored. White’s book, published in 1993, is prior
art to the ‘498 patent pursuant to 35 U.S.C. § 102(b). White notes that, as of 1993, “there are
several ways to provide permanent storage for a computer’s programs and the work they
generate—storage that stays intact even when the power is turned off. The most common form
of permanent storage is magnetic disks—both the floppy and hard variety.” [Exh. 27 (White at
p. 50).] White explains that, as of 1993, the “latest hard drives pack 20 megabytes or more on
removable disks no larger than a matchbox.” [Id. (White at p. 67).] White notes that “CD-ROM
drives can pack up to 500 megabytes of data on a disk . . . and CD-ROM disks are cheap to
produce.” [Id. (White at p. 50).] White also notes that magneto-optical drives “use lasers to read
data but have the advantage that they can also write data.” [Id. (White at p. 51).]
As of January 1997, the filing date of Silvers’ provisional application, one of ordinary
skill in the art would know all the various mediums in which computer image data could be
stored. In particular, one of ordinary skill in the art would know that an image file could be
stored on a floppy disk, a compact disc (CD), an optical drive, and/or a removable hard drive.
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Silvers did not invent any particular type of storage device or any novel image format. Instead,
Silvers merely claimed the storage of an image in some of the many well-known computer
storage mediums existing as of the filing date of his application. This is not inventive – it is the
obvious use of known devices (floppy disk, hard disk, CD, optical drive) to do exactly what they
were designed to do (e.g., store the files generated by computer programs). Accordingly, claims
46 through 50 of the ‘498 patent should be rejected as obvious in light of the prior art
photomosaic appearing on the cover of WIRED Magazine combined with the known data
storage techniques disclosed in R. White’s book entitled “How Computers Work.”
SNQP No. 4: The November 1995 WIRED Magazine Cover and description, in
combination with the Ioka publication, render claims 1, 3, 5-9, 14, 16, 18-22, 51, 53,
and 55-59 obvious pursuant to 35 U.S.C. § 103.
The prior art photomosaic of Nicholas Negroponte appearing on WIRED magazine’s
cover was published in November 1995, more than a year before the filing date (January 1997)
of Silvers’ provisional application. [See Exh. 18.] Ioka’s article was published in 1989. [See
Exh. 26.] Both publications are prior art to the ‘498 patent pursuant to 35 U.S.C. § 102(b).
The WIRED magazine cover, as well as the description of the process used by Silvers to
make that cover, disclose numerous aspects of the claims of the ‘498 patent. In particular, the
WIRED Magazine cover discloses a mosaic. [See Exh. 18.] The mosaic is comprised of
complex images. [Id.] Silvers admits that the mosaic was created from a target/master image.
[Exh. 2 (Provisional Appl. at p. 50) (“Figure 3-3 shows the master image next to the final 1,548
tile mosaic”).]5 The mosaic approximates the visual appearance of the target image. [Id.] It is
clear that the mosaic is comprised of tiles and thus that the original target image was divided into
tiles during the mosaic creation process. The WIRED magazine cover illustrates that the tiles
5

Admissions regarding the scope and content of the prior art are appropriate for use during reexamination
proceedings. See 37 C.F.R. § 1.104(c)(3); Ex parte McGaughey, 6 U.S.P.Q.2d (BNA) 1334, 1337 (Bd. Pat. App. &
Int. 1988); MPEP § 2258(I)(F).
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have replaced the original portion of the target image. [See Exh. 18.] In order to approximate
the visual appearance of the original image, it is obvious that selection of the tile images was
performed on the basis of how well the tile image approximated the visual appearance of the
original portion of the target image. The WIRED magazine description of the cover image
teaches that the images were selected from a computer database of over 300,000 images. [Id.]
Furthermore, the description of the cover notes that the images in the mosaic were selected on
the basis of color, value and texture content. [Id.] All of those disclosures would suggest to one
of ordinary skill in the art that, to create a mosaic image like the one appearing on the cover of
WIRED magazine, one needed to use a computerized method that was capable of locating
images in a database that were similar to query images. In this case, the query images would
come from tiles of the original target image. That motivation would lead one of ordinary skill in
the art to the Ioka article since the purpose of the Ioka article was describing how one could
search a database for visually similar images when using a query image.
Ioka teaches a method of finding images in a database that are similar to a query image.
[See Exh. 26.] Ioka teaches that the process of searching a database for a similar image should
include the step of dividing the query image into sub-areas and comparing those sub-areas to
corresponding sub-areas of images in the database. [Id. (Ioka at pp. 5-6).] That comparison will
generate a measurement of visual similarity. [Id. (Ioka at p. 6) (“𝐷𝐷 = ∑𝑀𝑀𝑀𝑀𝑀𝑀
𝑘𝑘=1 𝑑𝑑𝑘𝑘 ”).] That

measurement could be used to sort images by visual similarity wherein the image with the lowest
measure represents the image that is most similar to the query image. [Id. (Ioka at p. 13) (table
sorting images by the distance measure).] This is the same approach described in the ‘498
patent. [Exh. 1 (‘498 patent, col. 4:31-35) (“the source image with the least computed RGB
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RMS error is assigned to a tile in the mosaic image corresponding to the tile in the target
image”).]
Ioka teaches many other features claimed in the dependent claims of the ‘498 patent. In
particular, Ioka teaches the capture of images and the storage of them in an image database. [See
Exh. 26 (Ioka at pp. 7-10).] Ioka also teaches cropping of images to a square. [Id. (Ioka at p. 5).]
Moreover, as explained below, Ioka teaches a process of calculating a mathematically equivalent
similarity metric to Silvers’ RGB RMS metric.
Whereas Ioka discusses similarity of
images in L*u*v* color space and Silvers
discusses similarity images in RGB color space,

RGB Color Space

there is a direct correlation between L*u*v color
space and RGB color space. Specifically, Ioka
describes the correlation through a series of
equations.

[Id. (Ioka at p. 10).]

Three

dimensional representations of RGB and L*u*v*
color spaces are set forth in Graphic No. 17. The
similarity between any two colors in either space
L*u*v* Color Space
GRAPHIC NO. 17

can be considered to be the distance between
those colors in the color space.

When Ioka looked for the distance or similarity between two images, Ioka performed
calculations in the L*u*v* space. Ioka defined a variable “B” to represent the distance/similarity
between two coordinates p and q in the L*u*v* color space by the equation:
2

2

2

𝐵𝐵𝑝𝑝𝑝𝑝 = ��𝐿𝐿∗𝑝𝑝 − 𝐿𝐿∗𝑞𝑞 � + �𝑢𝑢𝑝𝑝∗ − 𝑢𝑢𝑞𝑞∗ � + �𝑣𝑣𝑝𝑝∗ − 𝑣𝑣𝑞𝑞∗ � �
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[See id. (Ioka at p. 4)]. It can be demonstrated that Ioka’s distance metric is equivalent to the
metric that Silvers used in the ‘498 patent.
Silvers explained in the ‘498 patent that he used a “variation of RGB RMS”.

In

particular, Silvers’ variation is set forth in the code section of his specification with the equation
“result+=(rt*rt+gt*gt+bt*bt)” where “rt” corresponds to the difference between two red channel
values, “gt” corresponds to the difference between two green channel values, and “bt”
corresponds to the difference between two blue channel values. [Exh. 1 (‘498 patent, col. 5:2538).] Looking at the red channel, the variable “rt” represents the difference between a red
channel value from the target image and a red channel value from a source/database image. The
calculation of “rt” is set forth in the specification of the ‘498 patent as follows:
rt=(int)((unsigned char)rmas[i] – (unsigned char)(image)->r[i])
[Id. (‘498 patent, col. 5:33-34).] In Silvers’ equation, the value “rmas[i]” is the target image
value for the red channel. The value “(image)->r[i]” is the source/database image value for the
red channel. Thus, the above equation is equivalent to the following:
rt=redchanneltarget_image – redchannelsource_image
Since Silvers uses “rt*rt” in his distance/similarity equation, which is equivalent to “(rt)2”, the
above equation can be re-written as:
(rt)2 = (redchanneltarget_image – redchannelsource_image)2
If you were to let p represent the target image and q represent the source/database image, you
could re-write Silvers’ similarity equation to be “rt=rp-rq” and, thus, “(rt)2” would be re-written to
“(rt)2=(rp-rq)2”.

Making the same substitutions for the green and blue channels, Silvers’

similarity equation, which he identified as “result+=(rt*rt+gt*gt+bt*bt)” would be re-written as:
2

2

2

𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝑝𝑝 = ��𝑟𝑟𝑝𝑝 − 𝑟𝑟𝑞𝑞 � + �𝑔𝑔𝑝𝑝 − 𝑔𝑔𝑞𝑞 � + �𝑏𝑏𝑝𝑝 − 𝑏𝑏𝑞𝑞 � �
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Thus, the distance/similarity values being calculated are the same in Ioka as they are in the ‘498
patent, they are just being calculated in a different color space:
Silvers’ RGB Similarity Metric
2

2

Ioka’s L*u*v* Similarity Metric
2

𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝑝𝑝 = ��𝑟𝑟𝑝𝑝 − 𝑟𝑟𝑞𝑞 � + �𝑔𝑔𝑝𝑝 − 𝑔𝑔𝑞𝑞 � + �𝑏𝑏𝑝𝑝 − 𝑏𝑏𝑞𝑞 � �

2

2

2

𝐵𝐵𝑝𝑝𝑝𝑝 = ��𝐿𝐿∗𝑝𝑝 − 𝐿𝐿∗𝑞𝑞 � + �𝑢𝑢𝑝𝑝∗ − 𝑢𝑢𝑞𝑞∗ � + �𝑣𝑣𝑝𝑝∗ − 𝑣𝑣𝑞𝑞∗ � �

Accordingly, Silvers’ similarity measure was not unique or inventive. It was a mathematical rewrite of Ioka’s similarity measure.6 Transforming a measure from L*u*v* space to RGB space
was certainly within the ordinary skill of the art at the time of the alleged invention.
The following claim charts demonstrate that claims 1, 3, 5-9, 14, 16, 18-22, 51, 53, and
55-59 of the ‘498 patent are obvious in light of the combination of the November 1995 WIRED
magazine cover and description in view of the Ioka reference.
US 6,137,498 – CLAIM 1
1. A method for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images and a computer,
comprising the steps of:

WIRED MAGAZINE COVER + IOKA
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It uses a plurality of source images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]

loading the target image into the
computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and

Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.

6

As noted above, it is clear that Silvers had reviewed the Ioka reference when “inventing” his color matching
algorithm. [See Exh. 2 (Provisional Appl. at p. 91) (citing Ioka at reference 13).]
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US 6,137,498 – CLAIM 1
for each tile region:
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comprising step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

US 6,137,498 – CLAIM 3
3. The method of claim 1 wherein said
comparing step includes the further step of
computing the average Root-Mean Square
error of Red, Green and Blue channels.

WIRED MAGAZINE COVER + IOKA
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
Ioka teaches how to generate a measurement of visual similarity when
comparing a query image (tile region) and a source image (image in
the database). [Exh. 26 (Ioka at p. 6) (“𝐷𝐷 = ∑𝑀𝑀𝑀𝑀𝑀𝑀
𝑘𝑘=1 𝑑𝑑𝑘𝑘 ”).]

Ioka teaches that similarity matching should be performed on a subimage basis in order to find visually similar images. [Exh. 26 (Ioka at
pp. 5-6) (“In order to match human perception, the location of a color
in an image should be introduced into a similarity calculation . . . The
square is then divided into MxM sub-areas”; “The similarity between
image i and j was calculated for each sub-area”).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Ioka teaches that images can be sorted from best to worst using a
measure of visual similarity. [Exh. 26 (Ioka at pp. 14-15).] It would
be obvious to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.

WIRED MAGAZINE COVER + IOKA
Ioka teaches the mathematical equivalent of Silvers’ RGB RMS
calculation in the process of comparing sub-areas. In particular, Ioka
defined a variable “B” to represent the distance/similarity between
two coordinates p and q in the L*u*v* color space by the equation:
2

2

2

𝐵𝐵𝑝𝑝𝑝𝑝 = ��𝐿𝐿∗𝑝𝑝 − 𝐿𝐿∗𝑞𝑞 � + �𝑢𝑢𝑝𝑝∗ − 𝑢𝑢𝑞𝑞∗ � + �𝑣𝑣𝑝𝑝∗ − 𝑣𝑣𝑞𝑞∗ � �

[Exh. 26 (Ioka at p. 4).] Silvers defined his similarity metric as the
square of the differences between red, green and blue values. [Exh. 1
(‘498 patent, col. 5:19-38).] As shown above, Silvers’ equation
“result+=(rt*rt+gt*gt+bt*bt)” is equivalent to the following equation
where “p” represents the target image and “q” represents the source
image:
2

2

2

𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝑝𝑝 = ��𝑟𝑟𝑝𝑝 − 𝑟𝑟𝑞𝑞 � + �𝑔𝑔𝑝𝑝 − 𝑔𝑔𝑞𝑞 � + �𝑏𝑏𝑝𝑝 − 𝑏𝑏𝑞𝑞 � �

Converting from one color space (e.g., L*u*v*) to another color space
(e.g., RGB) is not inventive, but within the ordinary skill in the art as
of 1997. [See e.g., Exh. 26 (Ioka at pp. 10 and 13) (showing
conversion from XYZ space to L*u*v* space; “each pixel in an image
was converted from an RBG value to an L*u*v* value”); see also
Exh. 1 (‘498 patent, col. 5:28-32) (“HSV RMS error or other
matching systems could be used here as long as the goal of finding
source images that are visually similar to the portion of the target
image under consideration is met”).]
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US 6,137,498 – CLAIM 5
5. The method of claim 1 including the
further step of capturing source images,
and storing the captured source images in a
database.

WIRED MAGAZINE COVER + IOKA
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]
The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images.
[Exh. 18.]
Ioka teaches a method of capturing images by scanning and storing
them in a database. [Exh. 26 (Ioka at p. 7).]

US 6,137,498 – CLAIM 6
6. The method of claim 5 including the
further step of generating modified source
images by cropping the source images
captured in said capturing step to square.

WIRED MAGAZINE COVER + IOKA
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.
Ioka teaches cropping images to a circumscribed square. [Exh. 26
(Ioka at p. 5).]

US 6,137,498 – CLAIM 7
7. The method of claim 6 including the
further step of, in the case of a captured
source image in landscape format,
cropping the captured image from center.

WIRED MAGAZINE COVER + IOKA
Given that the images were admittedly cropped and resized, it would
be obvious to crop and capture from the center of a landscape image
as most photographers attempt to center the item of interest in the
middle of a photograph. In addition, Ioka suggests capturing only
those objects that are in the middle of a landscape image. [See Exh.
26 (Ioka at pp. 11-12).]

US 6,137,498 – CLAIM 8
8. The method of claim 7 including the
further step of, in the case of a captured
source image in portrait format, cropping
the captured image from above center.

WIRED MAGAZINE COVER + IOKA
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 9
9. The method of claim 6 including the
further step of categorizing the captured
source images within the database.

WIRED MAGAZINE COVER + IOKA
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]

- 49 -

Reexamination of U.S. Patent No. 6,137,498
US 6,137,498 – CLAIM 14
14. An apparatus for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images, comprising:

WIRED MAGAZINE COVER + IOKA
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]

a computer workstation that executes
mosaic generation software being
operative to divide the target image
into a plurality of tile regions, each tile
region representing a distinct locus of
the target image;

said mosaic generation software being
further operative to operate upon each
tile region to:
divide the tile region into distinct subregions;

Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
Silvers admits that the WIRED magazine cover was created using a
computer workstation executing software that divided the target
image into tiles. [See Exh. 2 (Provisional Appl. at p. 50) (“I then
modified my matching program to use a master image with its height
and width in pixels equal to the number of vertical and horizontal
mosaic tiles . . .”).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
Silvers admits that the WIRED magazine cover was created by
performing a matching operation at each tile location. [See Exh. 2
(Provisional Appl. at p. 50) (“thus allowing the software the
opportunity to compute an identical texture contrast coefficient at
each grid-spot for comparison with the database”).]
Ioka teaches that similarity matching should be performed on a subimage/sub-region basis in order to find visually similar images.
[Exh. 26 (Ioka at pp. 5-6) (“In order to match human perception, the
location of a color in an image should be introduced into a similarity
calculation . . . The square is then divided into MxM sub-areas”; “The
similarity between image i and j was calculated for each sub-area”).]
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US 6,137,498 – CLAIM 14
compare a plurality of generally
complex source image portions to
the tile region to produce a
measurement of visual similarity,
the comparing including comparing
each sub-region of the tile region
with a corresponding portion of each
source image to produce the
measurement of visual similarity;

select the source image with the
highest measurement of visual
similarity to represent the tile
region; and

position the selected source image in
the mosaic image at a locus
corresponding to the locus of the tile
region.

US 6,137,498 – CLAIM 16
16. The apparatus of claim 14 wherein the
mosaic generation software is further
operative to compute the average RootMean Square error of Red, Green and Blue
channels

WIRED MAGAZINE COVER + IOKA
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
Ioka teaches how to generate a measurement of visual similarity when
comparing a query image (tile region) and a source image (image in
the database). [Exh. 26 (Ioka at p. 6) (“𝐷𝐷 = ∑𝑀𝑀𝑀𝑀𝑀𝑀
𝑘𝑘=1 𝑑𝑑𝑘𝑘 ”).]

Ioka teaches that similarity matching should be performed on a subimage basis in order to find visually similar images. [Exh. 26 (Ioka at
pp. 5-6) (“In order to match human perception, the location of a color
in an image should be introduced into a similarity calculation . . . The
square is then divided into MxM sub-areas”; “The similarity between
image i and j was calculated for each sub-area”).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Ioka teaches that images can be sorted from best to worst using a
measure of visual similarity. [Exh. 26 (Ioka at pp. 14-15).] It would
be obvious to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.

WIRED MAGAZINE COVER + IOKA
Ioka teaches the mathematical equivalent of Silvers’ RGB RMS
calculation in the process of comparing sub-areas. In particular, Ioka
defined a variable “B” to represent the distance/similarity between
two coordinates p and q in the L*u*v* color space by the equation:
2

2

2
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[Exh. 26 (Ioka at p. 4).] Silvers defined his similarity metric as the
square of the differences between red, green and blue values. [Exh. 1
(‘498 patent, col. 5:19-38).] As shown above, Silvers’ equation
“result+=(rt*rt+gt*gt+bt*bt)” is equivalent to the following equation
where “p” represents the target image and “q” represents the source
image:
2

2

2
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Converting from one color space (e.g., L*u*v*) to another color space
(e.g., RGB) is not inventive, but within the ordinary skill in the art as
of 1997. [See e.g., Exh. 26 (Ioka at pp. 10 and 13) (showing
conversion from XYZ space to L*u*v* space; “each pixel in an image
was converted from an RBG value to an L*u*v* value”); see also
Exh. 1 (‘498 patent, col. 5:28-32) (“HSV RMS error or other
matching systems could be used here as long as the goal of finding
source images that are visually similar to the portion of the target
image under consideration is met”).]
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US 6,137,498 – CLAIM 18
18. The apparatus of claim 14 further
including video equipment selected from
the group consisting of a video tape player
and a videodisc player, said video
equipment being operative to capture
source images for storage in a database in
the computer workstation.

WIRED MAGAZINE COVER + IOKA
Silvers admits that the WIRED magazine cover was created using a
computer and source images captured from a videodisc player.
[Exh. 2 (Provisional Appl. at p. 49) (“On April 28, 1995, I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”); id.
(Provisional Appl. at p. 74 (“In early 1995, National Geographic had a
research agreement with the [MIT] Lab to work with large image
collections. They supplied us with laser discs containing almost
400,000 still images stored as NTSC frames. A proposed project was
to convert them into digital form”).]

US 6,137,498 – CLAIM 19
19. The apparatus of claim 18 wherein
modified source images are generated by
cropping and resizing the captured source
images to a consistent size.

WIRED MAGAZINE COVER + IOKA
Silvers admits that the WIRED magazine cover was created with
source images that were cropped and resized to a consistent size.
[Exh. 2 (Provisional Appl. at p. 49) (“My software cropped each
image, scaled it to a small size, and classified it by average color”).]
In addition, the cover of WIRED magazine illustrates that the images
are a consistent size. The cover also suggests that the images have
been cropped (either that or many of the photographs were horribly
mis-centered (e.g., part of a face, part of a helicopter, etc.)).

US 6,137,498 – CLAIM 20
20. The apparatus of claim 19 wherein, in
the case of a captured source image in
landscape format, the captured image is
cropped from center.

WIRED MAGAZINE COVER + IOKA
Given that the images were admittedly cropped and resized, it would
be obvious to crop and capture from the center of a landscape image
as most photographers attempt to center the item of interest in the
middle of a photograph. In addition, Ioka suggests capturing only
those objects that are in the middle of a landscape image. [See
Exh. 26 (Ioka at pp. 11-12).]

US 6,137,498 – CLAIM 21
21. The apparatus of claim 20 wherein, in
the case of a captured source image in
portrait format, the captured image is
cropped from above center.

WIRED MAGAZINE COVER + IOKA
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 22
22. The apparatus of claim 19 wherein the
captured source images are categorized
within the database.

WIRED MAGAZINE COVER + IOKA
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]
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US 6,137,498 – CLAIM 51
51.
A storage medium on which a
computer program for generating a mosaic
image is stored, the mosaic image to have
an appearance that approximates a target
image by utilizing a plurality of source
images, the computer program being
operative to perform a method comprising
the steps of:

WIRED MAGAZINE COVER + IOKA
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]
Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]

loading the target image into a computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:
dividing the tile region into distinct
sub-regions;

Silvers admits that the image was constructed using software [Exh. 2
(Provisional Appl. at p. 50) (“I then modified my matching
program”)] and software is inherently contained in a storage medium
(RAM, ROM, disc drive, etc.).
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
Ioka teaches that similarity matching should be performed on a subimage/sub-region basis in order to find visually similar images.
[Exh. 26 (Ioka at pp. 5-6) (“In order to match human perception, the
location of a color in an image should be introduced into a similarity
calculation . . . The square is then divided into MxM sub-areas”; “The
similarity between image i and j was calculated for each sub-area”).]
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US 6,137,498 – CLAIM 51
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comparing step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

US 6,137,498 – CLAIM 53
53. The storage medium of claim 51,
wherein said comparing step includes the
further step of computing a form of RootMean Square error of Red, Green and Blue
channels.

WIRED MAGAZINE COVER + IOKA
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
Ioka teaches how to generate a measurement of visual similarity when
comparing a query image (tile region) and a source image (image in
the database). [Exh. 26 (Ioka at p. 6) (“𝐷𝐷 = ∑𝑀𝑀𝑀𝑀𝑀𝑀
𝑘𝑘=1 𝑑𝑑𝑘𝑘 ”).]

Ioka teaches that similarity matching should be performed on a subimage basis in order to find visually similar images. [Exh. 26 (Ioka at
pp. 5-6) (“In order to match human perception, the location of a color
in an image should be introduced into a similarity calculation . . . The
square is then divided into MxM sub-areas”; “The similarity between
image i and j was calculated for each sub-area”).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Ioka teaches that images can be sorted from best to worst using a
measure of visual similarity. [Exh. 26 (Ioka at pp. 14-15).] It would
be obvious to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.

WIRED MAGAZINE COVER + IOKA
Ioka teaches the mathematical equivalent of Silvers’ RGB RMS
calculation in the process of comparing sub-areas. In particular, Ioka
defined a variable “B” to represent the distance/similarity between
two coordinates p and q in the L*u*v* color space by the equation:
2

2

2
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[Exh. 26 (Ioka at p. 4).] Silvers defined his similarity metric as the
square of the differences between red, green and blue values. [Exh. 1
(‘498 patent, col. 5:19-38).] As shown above, Silvers’ equation
“result+=(rt*rt+gt*gt+bt*bt)” is equivalent to the following equation
where “p” represents the target image and “q” represents the source
image:
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Converting from one color space (e.g., L*u*v*) to another color space
(e.g., RGB) is not inventive, but within the ordinary skill in the art as
of 1997. [See e.g., Exh. 26 (Ioka at pp. 10 and 13) (showing
conversion from XYZ space to L*u*v* space; “each pixel in an image
was converted from an RBG value to an L*u*v* value”); see also
Exh. 1 (‘498 patent, col. 5:28-32) (“HSV RMS error or other
matching systems could be used here as long as the goal of finding
source images that are visually similar to the portion of the target
image under consideration is met”).]
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US 6,137,498 – CLAIM 55
55. The storage medium of claim 51,
wherein the method performed by the
computer program further comprises the
steps of capturing source images, and
storing the captured source images in a
database.

WIRED MAGAZINE COVER + IOKA
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]
The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images.
[Exh. 18.]
Ioka teaches a method of capturing images by scanning and storing
them in a database. [Exh. 26 (Ioka at p. 7).]

US 6,137,498 – CLAIM 56
56. The storage medium of claim 55,
wherein the method performed by the
computer program further comprises the
step of generating modified source images
by cropping the source images captured in
said capturing step to square.

WIRED MAGAZINE COVER + IOKA
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.

US 6,137,498 – CLAIM 57
57. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in landscape format, cropping the
captured image from center.

WIRED MAGAZINE COVER + IOKA
Given that the images were admittedly cropped and resized, it would
be obvious to crop and capture from the center of a landscape image
as most photographers attempt to center the item of interest in the
middle of a photograph. In addition, Ioka suggests capturing only
those objects that are in the middle of a landscape image. [See Exh.
26 (Ioka at pp. 11-12).]

US 6,137,498 – CLAIM 58
58. The storage medium of claim 57,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in portrait format, cropping the
captured image from above center.

WIRED MAGAZINE COVER + IOKA
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 59
59. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of categorizing the captured source
images within the database.

WIRED MAGAZINE COVER + IOKA
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]

Ioka teaches cropping images to a circumscribed square. [Exh. 26
(Ioka at p. 5).]
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SNQP No. 5: The November 1995 WIRED Magazine Cover and description, in
combination with the Ioka publication, and further in view of Adobe Photoshop™,
render claims 24 and 25 of the ‘498 patent obvious pursuant to 35 U.S.C. § 103.
As described in detail above, the WIRED magazine cover in combination with the Ioka
publication render claim 18 of the ‘498 patent invalid for obviousness. Claim 24 of the ‘498
patent is a dependent claim that depends from claim 18. Claim 25 is a dependent claim that
depends from claim 24. Claim 24 recites that the claim 18 apparatus for generating a mosaic
image contains software for editing the mosaic image. Claim 25 adds a printer for printing the
edited mosaic image. Both of those claims are obvious in light of the combination of the
WIRED Magazine cover and the Ioka article when further combined with Adobe Photoshop™.
[See Exh. 28 (1995 Adobe Photoshop brocure).]
Adobe Photoshop™ was well-known to those of ordinary skill in the art of computer
manipulation of images.7

More than a year before Silvers filed his original provisional

application, Adobe Photoshop 3.0 was advertised as the “world’s leading photo design and
production tool.” [Exh. 28 (Adobe Photoshop brochure at p. 1).] Images could be imported into
Photoshop through scanners [id. (Photoshop brochure at p. 2) (“Start with a blank screen or scan
an image directly into the program”)] or by accessing 160 megabytes of “stock art and
photography” that was shipped with the program. [Id. (Photoshop brochure at p. 6).] The known
availability and capability of Adobe Photoshop probably led Silvers to admit that “manipulation
of images using computers is well known.” [Exh. 1 (‘498 patent, col. 1:19-20).]
Silvers cannot contest that that Adobe Photoshop software could be used to “edit” a
digital image since Photoshop was the preferred software identified by Silvers to perform that
task: a computer “equipped with image editing software such as Adobe Photoshop (TM) can be
7

As set forth in the specification of the ‘498 patent, the field of the invention is the “computerized manipulation of
images, and more particularly” the “generation of an image from a plurality of sub-images.” [Exh. 1 (‘498 patent,
col. 1:15-17).]
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employed for editing the mosaic image 22, to produce an edited mosaic image 26.” [Exh. 1
(‘498 patent, col. 2:44-47).]
That a computer running Adobe Photoshop could be connected to a printer was also
obvious in light of Adobe’s marketing materials for Photoshop. Adobe advertised that its
software was useful for “both printed and on-line design tasks”. [Exh. 28 (Photoshop brochure
at p. 2).] The software was capable of generating professional color separates for high-end
printing devices. [Id. (Photoshop brochure at p. 4).] Moreover, the Photoshop software was
shipped with a PostScript Print Description file that was specifically designed to allow the user
to take advantage of capabilities of any attached printer. [Id. (Photoshop brochure at p. 6).]
Thus, it was obvious to combine the Adobe Photoshop software with a computer connected to a
printer for purposes of printing an image edited with the Adobe Photoshop software.
The following claim charts illustrate that claims 24 and 25 of the ‘498 patent are invalid
for obviousness:
US 6,137,498 – CLAIM 24
24. The apparatus of claim 18 further
including an editing computer with
software for editing the mosaic image.

US 6,137,498 – CLAIM 25
25. The apparatus of claim 24 further
including a printer for printing the edited
mosaic image.

WIRED MAGAZINE COVER + IOKA + ADOBE
PHOTOSHOP

The WIRED Magazine cover and the Ioka article disclose all of the
elements of claim 18 of the ‘498 patent. It would be obvious to
combine the disclosure of those references with the world’s leading
photo-editing software, namely Adobe Photoshop. [Exh. 28.] It is
obvious that a digital image could be edited using Adobe Photoshop
since the software was specifically created for the purpose of editing
and manipulating digital images. [Id.]

WIRED MAGAZINE COVER + IOKA + ADOBE
PHOTOSHOP

It would be obvious to use a printer connected to a computer to print
an image edited with Adobe Photoshop. Adobe Photoshop was
specifically designed with features that permitted advanced printing of
digital images. [Exh. 28 (Photoshop brochure at pp. 4 (professional
color separations), 6 (PostScript Printer Description file).]
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SNPQ No. 6: Gioconda Sapiens in combination with the Ioka publication
render claims 1, 4, 14, 17, 51, and 54 of the ‘498 patent obvious pursuant to
35 U.S.C. § 103.
The artwork entitled Gioconda Sapiens (i.e., the mosaic of Mona Lisa created from
passport photos) was created and published in 1995. Silvers admits that this art work pre-dates
his own mosaic efforts. [See Exh. 2 (Provisional Appl. at pp. 24, 26) (“this is not the first time
images have been tiled into a mosaic. Following are some examples of previous work”; “Ramón
Núñez Centella had the idea to use ten thousand passport photos and a computer to render an
image of the Mona Lisa . . . . This image, called Gioconda Sapiens, can be seen at Domus, The
House of Man – an interactive science museum in La Coruna Spain”) (emphasis supplied)]
Ioka’s article was published in 1989. [See Exh. 26.] Both publications are prior art to the ‘498
patent pursuant to 35 U.S.C. § 102(b).
Gioconda Sapiens discloses numerous aspects of the claims of the ‘498 patent.

In

particular, Gioconda Sapiens discloses a mosaic. [See Exh. 19.] The mosaic is comprised of
complex images—passport photos. [Id.] It is inherent that Gioconda Sapiens was created from a
target/master image – the Mona Lisa. The mosaic approximates the visual appearance of the
target image. [Id.] It is clear that the mosaic is comprised of tiles and thus that the original
target image was divided into tiles during the mosaic creation process. Gioconda Sapiens
illustrates that the image tiles have replaced the original portion of the target image. [Id.] In
order to approximate the visual appearance of the original image, it is obvious that selection of
the tile images was performed on the basis of how well the tile image approximated the visual
appearance of the original portion of the target image. Silvers admits that Gioconda Sapiens was
rendered using a computer and approximately 10,000 passport photos. [Exh. 2 (Provisional
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Appl. at p. 26).] 8 All of that would suggest to one of ordinary skill in the art that, to create a
mosaic image like Gioconda Sapiens, one could use a computer that was capable of locating
images in a database that were similar to query images. In this case, the query images would
come from tiles of the original target image. That motivation would lead one of ordinary skill in
the art to the Ioka article since the purpose of the Ioka article was describing how one could
search a database for visually similar images when using a query image.
Ioka teaches a method of finding images in a database that are similar to a query image.
[See Exh. 26.] Ioka teaches that the process of searching a database for a similar image should
include the step of dividing the query image into sub-areas and comparing those sub-areas to
corresponding sub-areas of images in the database. [Id. (Ioka at pp. 5-6).] That comparison will
generate a measurement of visual similarity. [Id. (Ioka at p. 6) (“𝐷𝐷 = ∑𝑀𝑀𝑀𝑀𝑀𝑀
𝑘𝑘=1 𝑑𝑑𝑘𝑘 ”).] That

measurement could be used to sort images by visual similarity wherein the image with the lowest
measure represents the image that is most similar to the query image. [Id. (Ioka at p. 13) (table
sorting images by the distance measure).] This is the same approach described in the ‘498
patent. [Exh. 1 (‘498 patent, col. 4:31-35) (“the source image with the least computed RGB
RMS error is assigned to a tile in the mosaic image corresponding to the tile in the target
image”).]
The following claim charts demonstrate that at least claims 1, 4, 14, 17, 51, and 54 of the
‘498 patent are obvious in light of the combination of Gioconda Sapiens in view of the Ioka
reference.

8

Admissions regarding the scope and content of the prior art are appropriate for use during reexamination
proceedings. See 37 C.F.R. § 1.104(c)(3); Ex parte McGaughey, 6 U.S.P.Q.2d (BNA) 1334, 1337 (Bd. Pat. App. &
Int. 1988); MPEP § 2258(I)(F).
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US 6,137,498 – CLAIM 1
1. A method for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images and a computer,
comprising the steps of:

loading the target image into the
computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comprising step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

GIOCONDA SAPIENS + IOKA
Gioconda Sapiens is a mosaic image with an appearance that
approximates a target image (i.e., the Mona Lisa). It is clear that it
uses a plurality of source images (passport photos).

Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 26).]
In light of the admission that Gioconda Sapiens was created using a
computer, it is obvious that the target image (the Mona Lisa) was
loaded into the computer in order to render the mosaic.
Gioconda Sapiens inherently discloses that an original image was
divided into a plurality of tiles – it is apparent that the images of the
mosaic are tile shaped (rectangular) and replace the original image of
the target.
The source images used to create Gioconda Sapiens were generally
complex (human faces from passport photos).
Ioka teaches how to generate a measurement of visual similarity when
comparing a query image (tile region) and a source image (a passport
photo in the database). [Exh. 26 (Ioka at p. 6) (“𝐷𝐷 = ∑𝑀𝑀𝑀𝑀𝑀𝑀
𝑘𝑘=1 𝑑𝑑𝑘𝑘 ”).]
Ioka teaches that similarity matching should be performed on a subimage basis in order to find visually similar images. [Exh. 26 (Ioka at
pp. 5-6) (“In order to match human perception, the location of a color
in an image should be introduced into a similarity calculation . . . The
square is then divided into MxM sub-areas”; “The similarity between
image i and j was calculated for each sub-area”).]
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US 6,137,498 – CLAIM 1
selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

GIOCONDA SAPIENS + IOKA
Having seen Gioconda Sapiens, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Ioka teaches that images can be sorted from best to worst using a
measure of visual similarity. [Exh. 26 (Ioka at pp. 14-15).] It would
be obvious to select the image with the best similarity metric/score.
Gioconda Sapiens illustrates that images have been positioned in the
mosaic at the location where they visually appear to be similar to the
original image.

US 6,137,498 – CLAIM 4
4. The method of claim 1 including the
further step of removing source images
selected in said selecting step from
consideration such that no one source
image appears more than once in the
mosaic image.

GIOCONDA SAPIENS + IOKA
The mosaic Gioconda Sapiens used thousands of different passport
photos to reproduce the image of the Mona Lisa. It would be obvious
to one of ordinary skill in the art, upon looking at Gioconda Sapiens,
that a mosaic image could be created wherein no source image would
appear more than once in a final mosaic image.

US 6,137,498 – CLAIM 14
14. An apparatus for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images, comprising:

GIOCONDA SAPIENS + IOKA
Gioconda Sapiens is a mosaic image with an appearance that
approximates a target image (i.e., the Mona Lisa). It is clear that it
uses a plurality of source images (passport photos).

Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 26).]
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US 6,137,498 – CLAIM 14
a computer workstation that executes
mosaic generation software being
operative to divide the target image
into a plurality of tile regions, each tile
region representing a distinct locus of
the target image;
said mosaic generation software being
further operative to operate upon each
tile region to:
divide the tile region into distinct subregions;

compare a plurality of generally
complex source image portions to
the tile region to produce a
measurement of visual similarity,
the comparing including comparing
each sub-region of the tile region
with a corresponding portion of each
source image to produce the
measurement of visual similarity;

select the source image with the
highest measurement of visual
similarity to represent the tile
region; and

position the selected source image in
the mosaic image at a locus
corresponding to the locus of the tile
region.

US 6,137,498 – CLAIM 17
17. The apparatus of claim 14 wherein the
mosaic generation software is further
operative to remove selected source images
selected from consideration such that no
one source image appears more than once
in the mosaic image.

GIOCONDA SAPIENS + IOKA
Silvers admits that Gioconda Sapiens was constructed using a
computer. [See Exh. 2 (Provisional Appl. at p. 26).]
Gioconda Sapiens inherently discloses that an original image was
divided into a plurality of tiles – it is apparent that the images of the
mosaic are tile shaped (rectangular) and replace the original image of
the target.

Ioka teaches that similarity matching should be performed on a subimage/sub-region basis in order to find visually similar images.
[Exh. 26 (Ioka at pp. 5-6) (“In order to match human perception, the
location of a color in an image should be introduced into a similarity
calculation . . . The square is then divided into MxM sub-areas”; “The
similarity between image i and j was calculated for each sub-area”).]
The source images used to create Gioconda Sapiens were generally
complex (human faces from passport photos).
Ioka teaches how to generate a measurement of visual similarity when
comparing a query image (tile region) and a source image (a passport
photo in the database). [Exh. 26 (Ioka at p. 6) (“𝐷𝐷 = ∑𝑀𝑀𝑀𝑀𝑀𝑀
𝑘𝑘=1 𝑑𝑑𝑘𝑘 ”).]
Ioka teaches that similarity matching should be performed on a subimage basis in order to find visually similar images. [Exh. 26 (Ioka at
pp. 5-6) (“In order to match human perception, the location of a color
in an image should be introduced into a similarity calculation . . . The
square is then divided into MxM sub-areas”; “The similarity between
image i and j was calculated for each sub-area”).]
Having seen Gioconda Sapiens, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Ioka teaches that images can be sorted from best to worst using a
measure of visual similarity. [Exh. 26 (Ioka at pp. 14-15).] It would
be obvious to select the image with the best similarity metric/score.
Gioconda Sapiens illustrates that images have been positioned in the
mosaic at the location where they visually appear to be similar to the
original image.

GIOCONDA SAPIENS + IOKA
The mosaic Gioconda Sapiens used thousands of different passport
photos to reproduce the image of the Mona Lisa. It would be obvious
to one of ordinary skill in the art, upon looking at Gioconda Sapiens,
that a mosaic image could be created wherein no source image would
appear more than once in a final mosaic image.
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US 6,137,498 – CLAIM 51
51.
A storage medium on which a
computer program for generating a mosaic
image is stored, the mosaic image to have
an appearance that approximates a target
image by utilizing a plurality of source
images, the computer program being
operative to perform a method comprising
the steps of:

loading the target image into a computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:
dividing the tile region into distinct
sub-regions;

GIOCONDA SAPIENS + IOKA
Gioconda Sapiens is a mosaic image with an appearance that
approximates a target image (i.e., the Mona Lisa). It is clear that it
uses a plurality of source images (passport photos).

Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 26).]
In light of the admission that Gioconda Sapiens was created using a
computer, it is obvious that the target image (the Mona Lisa) was
loaded into the computer in order to render the mosaic.
Gioconda Sapiens inherently discloses that an original image was
divided into a plurality of tiles – it is apparent that the images of the
mosaic are tile shaped (rectangular) and replace the original image of
the target.
Ioka teaches that similarity matching should be performed on a subimage/sub-region basis in order to find visually similar images.
[Exh. 26 (Ioka at pp. 5-6) (“In order to match human perception, the
location of a color in an image should be introduced into a similarity
calculation . . . The square is then divided into MxM sub-areas”; “The
similarity between image i and j was calculated for each sub-area”).]
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US 6,137,498 – CLAIM 51
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comparing step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

US 6,137,498 – CLAIM 54
54. The storage medium of claim 51,
wherein the method performed by the
computer program further comprises the
step of removing source images selected in
said selecting step from consideration such
that no one source image appears more
than once in the mosaic image.

GIOCONDA SAPIENS + IOKA
The source images used to create Gioconda Sapiens were generally
complex (human faces from passport photos).
Ioka teaches how to generate a measurement of visual similarity when
comparing a query image (tile region) and a source image (a passport
photo in the database). [Exh. 26 (Ioka at p. 6) (“𝐷𝐷 = ∑𝑀𝑀𝑀𝑀𝑀𝑀
𝑘𝑘=1 𝑑𝑑𝑘𝑘 ”).]

Ioka teaches that similarity matching should be performed on a subimage basis in order to find visually similar images. [Exh. 26 (Ioka at
pp. 5-6) (“In order to match human perception, the location of a color
in an image should be introduced into a similarity calculation . . . The
square is then divided into MxM sub-areas”; “The similarity between
image i and j was calculated for each sub-area”).]
Having seen Gioconda Sapiens, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Ioka teaches that images can be sorted from best to worst using a
measure of visual similarity. [Exh. 26 (Ioka at pp. 14-15).] It would
be obvious to select the image with the best similarity metric/score.
Gioconda Sapiens illustrates that images have been positioned in the
mosaic at the location where they visually appear to be similar to the
original image.

GIOCONDA SAPIENS + IOKA
The mosaic Gioconda Sapiens used thousands of different passport
photos to reproduce the image of the Mona Lisa. It would be obvious
to one of ordinary skill in the art, upon looking at Gioconda Sapiens,
that a mosaic image could be created wherein no source image would
appear more than once in a final mosaic image.

SNQP No. 7: The November 1995 WIRED Magazine Cover and description,
in combination with U.S. Patent No. 5,579,471, render claims 1, 5-9, 14, 1822, 51, and 55-59 of the ‘498 patent obvious pursuant to 35 U.S.C. § 103.
The prior art photomosaic of Nicholas Negroponte appearing on WIRED magazine’s
cover was published in November 1995, more than a year before the filing date (January 1997)
of Silvers’ provisional application. [See Exh. 18.] The application for the ‘471 patent was filed
on March 23, 1994. [See Exh. 21.] Both publications are prior art to the ‘498 patent pursuant to
35 U.S.C. § 102(b) and 35 U.S.C. § 102(e), respectively.
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The WIRED magazine cover, as well as the description of the process used by Silvers to
make that cover, disclose numerous aspects of the claims of the ‘498 patent. In particular, the
WIRED Magazine cover discloses a mosaic. [See Exh. 18.] The mosaic is comprised of
complex images. [Id.] Silvers admits that the mosaic was created from a target/master image.
[Exh. 2 (Provisional Appl. at p. 50) (“Figure 3-3 shows the master image next to the final 1,548
tile mosaic”).]9 The mosaic approximates the visual appearance of the target image. [Id.] It is
clear that the mosaic is comprised of tiles and thus that the original target image was divided into
tiles during the mosaic creation process. The WIRED magazine cover illustrates that the tiles
have replaced the original portion of the target image. [See Exh. 18.] In order to approximate
the visual appearance of the original image, it is obvious that selection of the tile images was
performed on the basis of how well the tile image approximated the visual appearance of the
original portion of the target image. The WIRED magazine description of the cover image
teaches that the images were selected from a computer database of over 300,000 images. [Id.]
Furthermore, the description of the cover notes that the images in the mosaic were selected on
the basis of color, value and texture content. [Id.] All of those disclosures would suggest to one
of ordinary skill in the art that, to create a mosaic image like the one appearing on the cover of
WIRED magazine, one needed to use a computerized method that was capable of locating
images in a database that were similar to query images. In this case, the query images would
come from tiles of the original target image. That motivation would lead one of ordinary skill in
the art to the ‘471 patent since the system disclosed in the ‘471 patent taught how one could
search a database for visually similar images when using a query image.

9

Admissions regarding the scope and content of the prior art are appropriate for use during reexamination
proceedings. See 37 C.F.R. § 1.104(c)(3); Ex parte McGaughey, 6 U.S.P.Q.2d (BNA) 1334, 1337 (Bd. Pat. App. &
Int. 1988); MPEP § 2258(I)(F).
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The ‘471 patent discloses a system wherein images in a computer database can be
searched by using another image as the query to the database. [See Exh. 21 (‘471 patent).] The
‘471 patent discloses that a query to an image database can be made by submitting “another
image” as the query. [Id. (‘471 patent, col. 13:48-55).] The computer workstation and software
disclosed in the ‘471 patent divide each of the database images into sub-areas. [Id. (‘471 patent,
col. 12:49-62).]

Characteristics for the each of the sub-areas are then computed for each

database image. [Id. (‘471 patent, col. 12:63-13-46).] A similarity score is then computed for
each image in the database by comparing the image characteristics for each such database image
with the image characteristics in the query image. [Id. (‘471 patent, col. 14:46-47) (“For each
image in the collection, compute its similarity score”).] It is clear that the similarity score is
based on a comparison between sub-areas of the database images and corresponding sub-areas of
the query image. In particular, a global similarity score (for the query image compared to a
database image) is calculated by combining the similarity scores of the sub-area comparisons.
[Id. (‘471 patent, col. 14:46-64).] The images in the database are then ranked by their global
similarity score when compared to the query image. [Id. (‘471 patent, col. 14:65-67).] In other
words, the “matching process takes the specifications of a query and ranks images in the
database according to how well they match the query.” [Id. (‘471 patent, col. 17:3-5).] One of
ordinary skill in the art would understand that this process of image similarity matching could be
used in an iterative manner to create a mosaic like the photomosaic illustrated on the November
1995 cover of WIRED magazine.
The following claim charts demonstrate that claims 1, 5-9, 14, 18-22, 51, and 55-59 of
the ‘498 patent are obvious in light of the combination of the November 1995 WIRED magazine
cover and description in view of the ‘471 patent.
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US 6,137,498 – CLAIM 1
1. A method for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images and a computer,
comprising the steps of:

WIRED MAGAZINE COVER + THE ‘471 PATENT
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It uses a plurality of source images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]

loading the target image into the
computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:

Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
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US 6,137,498 – CLAIM 1
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comprising step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

WIRED MAGAZINE COVER + THE ‘471 PATENT
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
The ‘471 patent teaches the step of comparing images by comparing
their sub-regions to produce a measurement of visual similarity:
“Here, each image in the database (actually, the subimage of each
image containing a single, dominant object in the image) is partitioned
into blocks, for example, 25 blocks. Within each block, the reduced
bucket histogram, h, (say, 256 buckets) is computed. Given a query
image or object, it is also partitioned into the same number of blocks
and the histograms computed.
A similarity measure
s(hquery_image,hdatabase_item) is defined on the color histograms computed
in the blocks, and the measure is extended to images as:
𝑆𝑆(𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖, 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖) = �

𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

𝑠𝑠(ℎ𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞 _𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 , ℎ𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

)

This method thus takes into account the distribution of colors in two
images, as well as their spatial position, since the colors must not only
match, but match at exactly the same positions to give a good
matching score.” [Exh. 21 (‘471 patent, col. 2:11-32).]
The ‘471 patent discloses two different ways to divide an image into
sub-areas: one is to have the image divided into equal-sized subareas, whereas another approach is to divide the image into larger and
smaller areas to the extent that a portion of the image is more critical
for matching purposes. [Exh. 21 (’471 patent, col. 12:49-62).] Those
two approaches are illustrated below:

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
The ‘471 patent teaches that images can be sorted from best to worst
using a measure of visual similarity. [Exh. 21 (‘471 patent, col. 12:79) (“Output is a ranked list of the images in the database, ranked in
order of their match to the query specification”).] It would be obvious
to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.
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5. The method of claim 1 including the
further step of capturing source images,
and storing the captured source images in a
database.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]
The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images.
[Exh. 18.]
The ‘471 patent teaches that images are stored in a database as an IxJ
array of pixels. [Exh. 21 (‘471 patent, col. 12:45-46).]

US 6,137,498 – CLAIM 6
6. The method of claim 5 including the
further step of generating modified source
images by cropping the source images
captured in said capturing step to square.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.

US 6,137,498 – CLAIM 7
7. The method of claim 6 including the
further step of, in the case of a captured
source image in landscape format,
cropping the captured image from center.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from the
center of a landscape image as most photographers attempt to center
the item of interest in the middle of a photograph.

US 6,137,498 – CLAIM 8
8. The method of claim 7 including the
further step of, in the case of a captured
source image in portrait format, cropping
the captured image from above center.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 9
9. The method of claim 6 including the
further step of categorizing the captured
source images within the database.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]
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14. An apparatus for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images, comprising:

WIRED MAGAZINE COVER + THE ‘471 PATENT
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]

a computer workstation that executes
mosaic generation software being
operative to divide the target image
into a plurality of tile regions, each tile
region representing a distinct locus of
the target image;

Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
Silvers admits that the WIRED magazine cover was created using a
computer workstation executing software that divided the target
image into tiles. [See Exh. 2 (Provisional Appl. at p. 50) (“I then
modified my matching program to use a master image with its height
and width in pixels equal to the number of vertical and horizontal
mosaic tiles . . .”).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.

said mosaic generation software being
further operative to operate upon each
tile region to:

The ‘471 patent discloses that the image database and matching
algorithms may be implemented using computer workstations.
[Exh. 21 (‘471 patent, col. 5:1-4) (“The data processing system 10
may be selected from any number of conventional processor devices,
including, but not limited to, processors commonly found in a class of
data processing apparatus known as workstations”).]
Silvers admits that the WIRED magazine cover was created by
performing a matching operation at each tile location. [See Exh. 2
(Provisional Appl. at p. 50) (“thus allowing the software the
opportunity to compute an identical texture contrast coefficient at
each grid-spot for comparison with the database”).]
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divide the tile region into distinct subregions;

WIRED MAGAZINE COVER + THE ‘471 PATENT
The ‘471 patent discloses two different ways to divide an image into
sub-areas: one is to have the image divided into equal-sized subareas, whereas another approach is to divide the image into larger and
smaller areas to the extent that a portion of the image is more critical
for matching purposes. [Exh. 21 (’471 patent, col. 12:49-62).] Those
two approaches are illustrated below:

compare a plurality of generally
complex source image portions to
the tile region to produce a
measurement of visual similarity,
the comparing including comparing
each sub-region of the tile region
with a corresponding portion of each
source image to produce the
measurement of visual similarity;

The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
The ‘471 patent teaches the step of comparing images by comparing
their sub-regions to produce a measurement of visual similarity:
“Here, each image in the database (actually, the subimage of each
image containing a single, dominant object in the image) is partitioned
into blocks, for example, 25 blocks. Within each block, the reduced
bucket histogram, h, (say, 256 buckets) is computed. Given a query
image or object, it is also partitioned into the same number of blocks
and the histograms computed.
A similarity measure
s(hquery_image,hdatabase_item) is defined on the color histograms computed
in the blocks, and the measure is extended to images as:
𝑆𝑆(𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖, 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑒𝑒) = �

select the source image with the
highest measurement of visual
similarity to represent the tile
region; and

position the selected source image in
the mosaic image at a locus
corresponding to the locus of the tile
region.

𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

𝑠𝑠(ℎ𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞 _𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 , ℎ𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

)

This method thus takes into account the distribution of colors in two
images, as well as their spatial position, since the colors must not only
match, but match at exactly the same positions to give a good
matching score.” [Exh. 21 (‘471 patent, col. 2:11-32).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
The ‘471 patent teaches that images can be sorted from best to worst
using a measure of visual similarity. [Exh. 21 (‘471 patent, col. 12:79) (“Output is a ranked list of the images in the database, ranked in
order of their match to the query specification”).] It would be obvious
to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.
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US 6,137,498 – CLAIM 18
18. The apparatus of claim 14 further
including video equipment selected from
the group consisting of a video tape player
and a videodisc player, said video
equipment being operative to capture
source images for storage in a database in
the computer workstation.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Silvers admits that the WIRED magazine cover was created using a
computer and source images captured from a videodisc player.
[Exh. 2 (Provisional Appl. at p. 49) (“On April 28, 1995, I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”); id.
(Provisional Appl. at p. 74 (“In early 1995, National Geographic had a
research agreement with the [MIT] Lab to work with large image
collections. They supplied us with laser discs containing almost
400,000 still images stored as NTSC frames. A proposed project was
to convert them into digital form”).]
The ‘471 patent teaches that images are stored in a database as an IxJ
array of pixels. [Exh. 21 (‘471 patent, col. 12:45-46).]

US 6,137,498 – CLAIM 19

WIRED MAGAZINE COVER + THE ‘471 PATENT

19. The apparatus of claim 18 wherein
modified source images are generated by
cropping and resizing the captured source
images to a consistent size.

Silvers admits that the WIRED magazine cover was created with
source images that were cropped and resized to a consistent size.
[Exh. 2 (Provisional Appl. at p. 49) (“My software cropped each
image, scaled it to a small size, and classified it by average color”).]
In addition, the cover of WIRED magazine illustrates that the images
are a consistent size. The cover also suggests that the images have
been cropped (either that or many of the photographs were horribly
mis-centered (e.g., part of a face, part of a helicopter, etc.)).

US 6,137,498 – CLAIM 20
20. The apparatus of claim 19 wherein, in
the case of a captured source image in
landscape format, the captured image is
cropped from center.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from the
center of a landscape image as most photographers attempt to center
the item of interest in the middle of a photograph.

US 6,137,498 – CLAIM 21
21. The apparatus of claim 20 wherein, in
the case of a captured source image in
portrait format, the captured image is
cropped from above center.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 22
22. The apparatus of claim 19 wherein the
captured source images are categorized
within the database.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]
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51.
A storage medium on which a
computer program for generating a mosaic
image is stored, the mosaic image to have
an appearance that approximates a target
image by utilizing a plurality of source
images, the computer program being
operative to perform a method comprising
the steps of:

WIRED MAGAZINE COVER + THE ‘471 PATENT
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]
Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]

loading the target image into a computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:
dividing the tile region into distinct
sub-regions;

Silvers admits that the image was constructed using software [Exh. 2
(Provisional Appl. at p. 50) (“I then modified my matching
program”)] and software is inherently contained in a storage medium
(RAM, ROM, disc drive, etc.).
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
The ‘471 patent discloses two different ways to divide an image into
sub-areas: one is to have the image divided into equal-sized subareas, whereas another approach is to divide the image into larger and
smaller areas to the extent that a portion of the image is more critical
for matching purposes. [Exh. 21 (’471 patent, col. 12:49-62).] Those
two approaches are illustrated below:
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comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comparing step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

WIRED MAGAZINE COVER + THE ‘471 PATENT
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
The ‘471 patent teaches the step of comparing images by comparing
their sub-regions to produce a measurement of visual similarity:
“Here, each image in the database (actually, the subimage of each
image containing a single, dominant object in the image) is partitioned
into blocks, for example, 25 blocks. Within each block, the reduced
bucket histogram, h, (say, 256 buckets) is computed. Given a query
image or object, it is also partitioned into the same number of blocks
and the histograms computed.
A similarity measure
s(hquery_image,hdatabase_item) is defined on the color histograms computed
in the blocks, and the measure is extended to images as:
𝑆𝑆(𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖, 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖) = �

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

US 6,137,498 – CLAIM 55
55. The storage medium of claim 51,
wherein the method performed by the
computer program further comprises the
steps of capturing source images, and
storing the captured source images in a
database.

𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑠𝑠

𝑠𝑠(ℎ𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞 _𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 , ℎ𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

_𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

)

This method thus takes into account the distribution of colors in two
images, as well as their spatial position, since the colors must not only
match, but match at exactly the same positions to give a good
matching score.” [Exh. 21 (‘471 patent, col. 2:11-32).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
The ‘471 patent teaches that images can be sorted from best to worst
using a measure of visual similarity. [Exh. 21 (‘471 patent, col. 12:79) (“Output is a ranked list of the images in the database, ranked in
order of their match to the query specification”).] It would be obvious
to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]
The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images.
[Exh. 18.]
The ‘471 patent teaches that images are stored in a database as an IxJ
array of pixels. [Exh. 21 (‘471 patent, col. 12:45-46).]
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56. The storage medium of claim 55,
wherein the method performed by the
computer program further comprises the
step of generating modified source images
by cropping the source images captured in
said capturing step to square.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.

US 6,137,498 – CLAIM 57
57. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in landscape format, cropping the
captured image from center.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Given that the images were admittedly cropped and resized, it would
be obvious to crop and capture from the center of a landscape image
as most photographers attempt to center the item of interest in the
middle of a photograph.

US 6,137,498 – CLAIM 58
58. The storage medium of claim 57,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in portrait format, cropping the
captured image from above center.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 59
59. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of categorizing the captured source
images within the database.

WIRED MAGAZINE COVER + THE ‘471 PATENT
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]

SNQP No. 8: The November 1995 WIRED Magazine Cover and description,
in combination with the ’471 patent and either the Niblack/Flickner article or
the Ogle/Stonebraker article, render claims 10, 23 and 60 of the ‘498 patent
obvious pursuant to 35 U.S.C. § 103.
As described above, the independent claims 6, 19 and 56 are obvious in light of the
combination of the November 1995 WIRED magazine cover and the ‘471 patent. Claims 10, 23
and 60 of the ‘498 patent depend from claims 6, 19 and 56, respectively. Those claims add the
limitation that the source images are stored at different levels of resolution. That addition merely
adds an element that was well known in the image database art. In particular, for efficiency,
storage and speed purposes, it was well known to store images with multiple resolutions as part
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of a database system. Thus, the addition of that limitation in claims 10, 23 and 60 is yet another
obvious combination of known elements.
In April 1993, Wayne Niblack and Myron Flickner co-authored an article published in
Advanced Imaging entitled “Find Me the Pictures That Look Like This: IBM’s Image Query
Project” (hereinafter “the Niblack/Flickner article”). [Exh. 30.] The Niblack/Flickner article is
thus prior art to the ‘498 patent pursuant to 35 U.S.C. § 102(b) as it was published more than a
year before the filing date of the ‘498 patent application.
The Niblack/Flickner article describes some of the features of IBM’s work that were
described in the ‘471 patent. The inherent disclosures present in the November 1995 WIRED
magazine cover would suggest to one of ordinary skill in the art that, to create a mosaic image
like the one appearing on the cover of WIRED magazine, one needed to use a computerized
method that was capable of locating images in a database that were similar to query images.
That motivation would lead one of ordinary skill in the art to the Niblack/Flickner article since
the system disclosed in the article teaches how one could search a database for visually similar
images when using a query image. Similarly, one reviewing the ‘471 patent would be motivated
to review the Niblack/Flickner article since it describes additional aspects of the system IBM
engineers were developing to conduct image-based queries.
The Niblack/Flickner articles discloses how to create an image database. The authors
described that for IBM’s QBIC project, “creating a database begins by scanning in images,
preparing reduced ‘thumbnail’ images, and adding any available text information to the
database.” [Exh. 30 (Niblack/Flickner article at p. 34).] The authors explained that, after
submitting a query to the system, the system, “using databases that varied from 600 to 3000
images,” returned images “displayed as a reduced thumbnail. The thumbnail is an active menu
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button that can be clicked on to give a list of options such as . . . display the full-resolution
image.” [Id. (Niblack/Flickner article at p. 35).] Thus, it is clear that the Niblack/Flickner article
teaches that different resolution images (i.e., thumbnail and full resolution) could be stored in an
image database that was used for purposes of finding similar images.
Similarly, in a September 1995, Virginia Ogle and Michael Stonebraker co-authored an
article published in Computer magazine entitled “Chabot: Retrieval from a Relational Database
of Images” (hereinafter “the Ogle/Stonebraker article”). [See Exh. 29.] The Ogle/Stonebraker
article is prior art to the ‘498 patent pursuant to 35 U.S.C. § 102(b) as it was published more than
a year before the filing date (January 1997) of Silvers’ provisional application.
The Ogle/Stonebraker article describes aspects of the Chabot project—a project “initiated
at UC Berkeley to study storage and retrieval of a vast collection of digitized images.” [Exh. 29
(Ogle/Stonebraker article at p. 40).] The Chabot project was targeted with making over 500,000
photographs, negatives and slides available to the public. [Id.] One of the goals of the Chabot
project was “to integrate image analysis techniques into the retrieval system so that image
requests do not depend solely on stored textual information.” [Id.] The authors noted that
“[d]etermining how to store many digitized images and retrieve pictures from those image
collections is an active area of research for many computer science fields, including graphics and
image processing, information retrieval, and databases. . . . We use a database management
system (DBMS) that allows us to include image analysis and information-retrieval tools in the
query process.” [Id. (Ogle/Stonebraker article at p. 42).]
With regard to image feature indexing, the authors noted that extensive work was being
done in the area of color indexing, “where image features such as dominant color . . . are precomputed and stored for later analysis. An index is created to provide quick access to the feature
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information. Runtime computations determine the degree of similarity between a sample image
and other images stored in the collection.” [Id.] The authors then described several efforts in the
area, including IBM’s QBIC project (the subject of the ‘471 patent and the Niblack/Flickner
article) and MIT’s Photobook project (a project at the MIT Media Lab where Silvers studied
during the development of his photomosaic thesis).
The inherent disclosures present in the November 1995 WIRED magazine cover would
suggest to one of ordinary skill in the art that, to create a mosaic image like the one appearing on
the cover of WIRED magazine, one needed to use a computerized method that was capable of
locating images in a database that were similar to query images. That motivation would lead one
of ordinary skill in the art to the Ogle/Stonebraker article since the system disclosed in the article
teaches how one could search a database for visually similar images when using a query image.
In describing the their database, the authors noted that the source images were received in
“Photo CD format in five different resolutions, ranging from a thumbnail, 128x192 pixels, to the
highest resolution, 2,048x3,072 pixels.” [Id. (Ogle/Stonebraker article at p. 43).] The authors
then described that it was important to use the smaller images for browsing and on-line access.
[Id.] Thus, it is clear that the Ogle/Stonebraker article teaches that image databases should store
images in multiple resolutions for purposes of speeding up access and performing operations on
images in the database.
The following claim charts demonstrate that claims 10, 23 and 60 of the ‘498 patent are
obvious in light of the combination of the November 1995 WIRED magazine cover and
description in view of the ‘471 patent, further in view of either the Niblack/Flickner article or the
Ogle/Stonebraker article.
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US 6,137,498 – CLAIM 10
10. The method of claim 6
including the further step of
storing the captured source
images at different levels of
resolution.

US 6,137,498 – CLAIM 23
23. The apparatus of claim 19
wherein the captured source
images are stored at different
levels of resolution.

WIRED MAGAZINE COVER +
THE ‘471 PATENT +
NIBLACK/FLICKNER ARTICLE

WIRED MAGAZINE COVER +
THE ‘471 PATENT +
OGLE/STONEBRAKER
ARTICLE

As explained above, claim 6 of the
‘498 patent is obvious in light of the
November 1995 WIRED magazine
cover and the ‘471 patent. The added
limitation of storing source images at
different levels of resolution is
obvious
in
view
of
the
Niblack/Flickner article. That article,
describing additional aspects of the
system disclosed in the ‘471 patent,
specifically teaches the storage of
images in thumbnail format and fullExh.
30
resolution.
[See
(NiBlack/Flickner article at p. 34)
(“creating a database begins by
scanning in images, preparing
reduced ‘thumbnail’ images, and
adding any available text information
to the database”).]

As explained above, claim 6 of the
‘498 patent is obvious in light of the
November 1995 WIRED magazine
cover and the ‘471 patent. The added
limitation of storing source images at
different levels of resolution is
obvious
in
view
of
the
Ogle/Stonebraker article. That article,
describing among other things, work
done at IBM on the QBIC project,
specifically teaches the storage of
images in different levels of
resolution (thumbnail and full size).
[See Exh. 29) (Ogle/Stonebraker
article at p. 43) (“Photo CD format in
five different resolutions, ranging
from a thumbnail, 128x192 pixels, to
the highest resolution, 2,048x3,072
pixels”).]

WIRED MAGAZINE COVER +
THE ‘471 PATENT +
NIBLACK/FLICKNER ARTICLE

WIRED MAGAZINE COVER +
THE ‘471 PATENT +
OGLE/STONEBRAKER
ARTICLE

As explained above, claim 19 of the
‘498 patent is obvious in light of the
November 1995 WIRED magazine
cover and the ‘471 patent. The added
limitation of storing source images at
different levels of resolution is
obvious
in
view
of
the
Niblack/Flickner article. That article,
describing additional aspects of the
system disclosed in the ‘471 patent,
specifically teaches the storage of
images in thumbnail format and fullExh.
30
resolution.
[See
(NiBlack/Flickner article at p. 34)
(“creating a database begins by
scanning in images, preparing
reduced ‘thumbnail’ images, and
adding any available text information
to the database”).]
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As explained above, claim 19 of the
‘498 patent is obvious in light of the
November 1995 WIRED magazine
cover and the ‘471 patent. The added
limitation of storing source images at
different levels of resolution is
obvious
in
view
of
the
Ogle/Stonebraker article. That article,
describing among other things, work
done at IBM on the QBIC project,
specifically teaches the storage of
images in different levels of
resolution (thumbnail and full size).
[See Exh. 29) (Ogle/Stonebraker
article at p. 43) (“Photo CD format in
five different resolutions, ranging
from a thumbnail, 128x192 pixels, to
the highest resolution, 2,048x3,072
pixels”).]
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US 6,137,498 – CLAIM 60
60. The storage medium of claim
56, wherein the method performed
by the computer program further
comprises the step of storing the
captured source images at
different levels of resolution.

WIRED MAGAZINE COVER +
THE ‘471 PATENT +
NIBLACK/FLICKNER ARTICLE
As explained above, claim 56 of the
‘498 patent is obvious in light of the
November 1995 WIRED magazine
cover and the ‘471 patent. The added
limitation of storing source images at
different levels of resolution is
obvious
in
view
of
the
Niblack/Flickner article. That article,
describing additional aspects of the
system disclosed in the ‘471 patent,
specifically teaches the storage of
images in thumbnail format and fullExh.
30
resolution.
[See
(NiBlack/Flickner article at p. 34)
(“creating a database begins by
scanning in images, preparing
reduced ‘thumbnail’ images, and
adding any available text information
to the database”).]

WIRED MAGAZINE COVER +
THE ‘471 PATENT +
OGLE/STONEBRAKER
ARTICLE

As explained above, claim 56 of the
‘498 patent is obvious in light of the
November 1995 WIRED magazine
cover and the ‘471 patent. The added
limitation of storing source images at
different levels of resolution is
obvious
in
view
of
the
Ogle/Stonebraker article. That article,
describing among other things, work
done at IBM on the QBIC project,
specifically teaches the storage of
images in different levels of
resolution (thumbnail and full size).
[See Exh. 29) (Ogle/Stonebraker
article at p. 43) (“Photo CD format in
five different resolutions, ranging
from a thumbnail, 128x192 pixels, to
the highest resolution, 2,048x3,072
pixels”).]

SNQP No. 9: The November 1995 WIRED Magazine Cover and description,
in combination with Gray’s Dartmouth Computer Science Technical Report,
render claims 1, 5-9, 14, 18-22, 51, and 55-59 of the ‘498 patent obvious
pursuant to 35 U.S.C. § 103.
The prior art photomosaic of Nicholas Negroponte appearing on WIRED magazine’s
cover was published in November 1995, more than a year before the filing date (January 1997)
of Silvers’ provisional application.

[See Exh. 18.] In March 1995, Robert Gray published an

article entitled “Content-based Image Retrieval: Color and Edges,” as part of the Dartmouth
College Computer Science technical report series. [See Exh. 22.] Both publications are prior art
to the ‘498 patent pursuant to 35 U.S.C. § 102(b).
The disclosure of the WIRED magazine cover is set forth above several times. As
previously noted, all of the disclosures inherent in the WIRED magazine cover would suggest to
one of ordinary skill in the art that, to create a similar mosaic image, one needed to use a
computerized method that was capable of locating images in a database that were similar to
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query images. In this case, the query images would come from tiles of the original target image.
That motivation would lead one of ordinary skill in the art to the Gray article since the Gray
article taught how one could search a database for visually similar images when using a sample
image as a query to the image database.
The Gray article explains how to retrieve images from a database using a sample image
as a query. [Exh. 22 (Gray article at p. 1).] Gray explains that one feature commonly used for
content-based image retrieval is color. [Id.] Gray explains that when searching for similar
images in a database, it is useful to divide images into non-overlapping subareas. [Id. (Gray
article at p. 5).] Images similar to the query image are located by comparing the color contents
of the subareas. [Id. (Gray article at p. 5-6) (“The system uses histogram intersection to compute
the color similarity score. For each image the color extraction module constructs one histogram
for the overall image and one histogram for each subarea as described above. The query
processing accepts a set of histograms as input – one histogram for the overall query and one for
each subarea – and compares those histograms against each set of image histograms. The
module either compares the overall histograms using histogram intersection or compares each
pair of subarea histograms using histogram intersection and then takes a weighted average of the
subarea similarity score”).] While Gray describes an exemplary system that divides an image
into four sub-areas, Gray notes that better similarity matching between images can be achieved
by increasing the number of sub-areas:
Unfortunately there remains an inherent weakness in the subarea scheme.
The subareas are large relative to the image size and the system compares
subareas by comparing just their histograms. Therefore a subarea with a pine tree
on the left will score highly when matched against a subarea with a pine tree on
the right. More critically a subarea that contains a single large gray area will
score highly when matched against a subarea that contains several small gray
areas. The obvious solution is to significantly increase the number of subareas.
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[Id. (Gray article at pp. 13-14) (emphasis supplied).] Thus, one of ordinary skill in the art would
understand that better image retrieval could be achieved by increasing the number of subareas
used in generating a similarity score when comparing two images.
The following claim charts demonstrate that claims 1, 5-9, 14, 18-22, 51, and 55-59 of
the ‘498 patent are obvious in light of the combination of the November 1995 WIRED magazine
cover and description in view of the Gray article.
US 6,137,498 – CLAIM 1
1. A method for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images and a computer,
comprising the steps of:

WIRED MAGAZINE COVER + THE GRAY ARTICLE
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It uses a plurality of source images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]
Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]

loading the target image into the
computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:

The Gray article notes that the database and software for finding
similar images on the basis of color operated on a workstation.
[Exh. 22 (Gray article at p. 7) (“The total system currently consists of
approximately 6000 lines of C++ code written and compiled on DEC
workstations (although it should be trivially portable to other
architectures)”).]
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
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US 6,137,498 – CLAIM 1
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comprising step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

Gray teaches that images can be retrieved from a database by
comparing a query image to a database image on a sub-area basis.
[See Exh. 22 (Gray article at p. 5) (“The color extraction module
divides each image into non-overlapping subareas . . . . We . . .
divided the image into four equal-sized subareas, one for each
quadrant of the image”).]

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

Gray teaches that a similarity score between images can be calculated
by looking at the similarity scores between each image’s subareas.
[Exh. 22. (Gray article at pp. 5-6) (“For each image the color
extraction module constructs one histogram for the overall image and
one histogram for each subarea described above. The query
processing accepts a set of histograms as input – one histogram for
the overall query and one for each subarea – and compares these
histograms against each set of image histograms. The module either
compares the overall histograms using histogram intersection or
compares each pair of subarea histograms using histogram
intersection and then takes a weighted average of the subarea
similarity scores.”).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

US 6,137,498 – CLAIM 5
5. The method of claim 1 including the
further step of capturing source images,
and storing the captured source images in a
database.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).

Gray teaches that images in the database can be sorted based on their
similarity to the query image. [Exh. 22 (Gray article at p. 6) (“Once
the system has calculated the overall similarity score for each image,
it sorts the images in order of decreasing similarity for presentation to
the user”).] It would be obvious to select the image with the best
similarity score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]
The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images.
[Exh. 18.]
Gray discusses that the images in his database were captured from a
Microsoft Scenes screen saver. [Exh. 22 (Gray article at p. 7).]
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US 6,137,498 – CLAIM 6
6. The method of claim 5 including the
further step of generating modified source
images by cropping the source images
captured in said capturing step to square.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.

US 6,137,498 – CLAIM 7
7. The method of claim 6 including the
further step of, in the case of a captured
source image in landscape format,
cropping the captured image from center.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from the
center of a landscape image as most photographers attempt to center
the item of interest in the middle of a photograph.

US 6,137,498 – CLAIM 8
8. The method of claim 7 including the
further step of, in the case of a captured
source image in portrait format, cropping
the captured image from above center.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 9
9. The method of claim 6 including the
further step of categorizing the captured
source images within the database.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]

US 6,137,498 – CLAIM 14
14. An apparatus for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images, comprising:

WIRED MAGAZINE COVER + THE GRAY ARTICLE
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]
Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
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US 6,137,498 – CLAIM 14
a computer workstation that executes
mosaic generation software being
operative to divide the target image
into a plurality of tile regions, each tile
region representing a distinct locus of
the target image;

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Silvers admits that the WIRED magazine cover was created using a
computer workstation executing software that divided the target
image into tiles. [See Exh. 2 (Provisional Appl. at p. 50) (“I then
modified my matching program to use a master image with its height
and width in pixels equal to the number of vertical and horizontal
mosaic tiles . . .”).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.

said mosaic generation software being
further operative to operate upon each
tile region to:
divide the tile region into distinct subregions;

compare a plurality of generally
complex source image portions to
the tile region to produce a
measurement of visual similarity,
the comparing including comparing
each sub-region of the tile region
with a corresponding portion of each
source image to produce the
measurement of visual similarity;

The Gray article notes that the database and software for finding
similar images on the basis of color were implemented on a
workstation. [Exh. 22 (Gray article at p. 7) (“The total system
currently consists of approximately 6000 lines of C++ code written
and compiled on DEC workstations (although it should be trivially
portable to other architectures)”).]
Silvers admits that the WIRED magazine cover was created by
performing a matching operation at each tile location. [See Exh. 2
(Provisional Appl. at p. 50) (“thus allowing the software the
opportunity to compute an identical texture contrast coefficient at
each grid-spot for comparison with the database”).]
Gray teaches that images can be retrieved from a database by
comparing a query image to a database image on a sub-area basis.
[See Exh. 22 (Gray article at p. 5) (“The color extraction module
divides each image into non-overlapping subareas . . . . We . . .
divided the image into four equal-sized subareas, one for each
quadrant of the image”).]
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
Gray discloses how to locate complex images in a database using a
sample complex image as a query. Gray used images of outdoor
scenes for the database and query images. [See Exh. 22 (Gray article
at p. 3 (“the algorithm was applied to a test collection of forty-eight
outdoor scenes”) and p. 4 (“A sample image from the image database
. . . sky is deep blue with white clouds; the mountain is gray; the pine
trees are dark green and the two meadows are light green. Note the
complexity of the image”) (emphasis supplied).]
Gray teaches that a similarity score between images can be calculated
by looking at the similarity scores between each image’s subareas.
[Exh. 22. (Gray article at pp. 5-6) (“For each image the color
extraction module constructs one histogram for the overall image and
one histogram for each subarea described above. The query
processing accepts a set of histograms as input – one histogram for
the overall query and one for each subarea – and compares these
histograms against each set of image histograms. The module either
compares the overall histograms using histogram intersection or
compares each pair of subarea histograms using histogram
intersection and then takes a weighted average of the subarea
similarity scores.”).]
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US 6,137,498 – CLAIM 14
select the source image with the
highest measurement of visual
similarity to represent the tile
region; and

position the selected source image in
the mosaic image at a locus
corresponding to the locus of the tile
region.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Gray teaches that images in the database can be sorted based on their
similarity to the query image. [Exh. 22 (Gray article at p. 6) (“Once
the system has calculated the overall similarity score for each image,
it sorts the images in order of decreasing similarity for presentation to
the user”).] It would be obvious to select the image with the best
similarity score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.

US 6,137,498 – CLAIM 18
18. The apparatus of claim 14 further
including video equipment selected from
the group consisting of a video tape player
and a videodisc player, said video
equipment being operative to capture
source images for storage in a database in
the computer workstation.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Silvers admits that the WIRED magazine cover was created using a
computer and source images captured from a videodisc player.
[Exh. 2 (Provisional Appl. at p. 49) (“On April 28, 1995, I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”); id.
(Provisional Appl. at p. 74 (“In early 1995, National Geographic had a
research agreement with the [MIT] Lab to work with large image
collections. They supplied us with laser discs containing almost
400,000 still images stored as NTSC frames. A proposed project was
to convert them into digital form”).]

US 6,137,498 – CLAIM 19
19. The apparatus of claim 18 wherein
modified source images are generated by
cropping and resizing the captured source
images to a consistent size.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Silvers admits that the WIRED magazine cover was created with
source images that were cropped and resized to a consistent size.
[Exh. 2 (Provisional Appl. at p. 49) (“My software cropped each
image, scaled it to a small size, and classified it by average color”).]
In addition, the cover of WIRED magazine illustrates that the images
are a consistent size. The cover also suggests that the images have
been cropped (either that or many of the photographs were horribly
mis-centered (e.g., part of a face, part of a helicopter, etc.)).

US 6,137,498 – CLAIM 20
20. The apparatus of claim 19 wherein, in
the case of a captured source image in
landscape format, the captured image is
cropped from center.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from the
center of a landscape image as most photographers attempt to center
the item of interest in the middle of a photograph.

US 6,137,498 – CLAIM 21
21. The apparatus of claim 20 wherein, in
the case of a captured source image in
portrait format, the captured image is
cropped from above center.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.
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US 6,137,498 – CLAIM 22
22. The apparatus of claim 19 wherein the
captured source images are categorized
within the database.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]

US 6,137,498 – CLAIM 51
51.
A storage medium on which a
computer program for generating a mosaic
image is stored, the mosaic image to have
an appearance that approximates a target
image by utilizing a plurality of source
images, the computer program being
operative to perform a method comprising
the steps of:

WIRED MAGAZINE COVER + THE GRAY ARTICLE
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]
Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]

loading the target image into a computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:
dividing the tile region into distinct
sub-regions;

Silvers admits that the image was constructed using software [Exh. 2
(Provisional Appl. at p. 50) (“I then modified my matching
program”)] and software is inherently contained in a storage medium
(RAM, ROM, disc drive, etc.).
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
Gray teaches that images can be retrieved from a database by
comparing a query image to a database image on a sub-area basis.
[See Exh. 22 (Gray article at p. 5) (“The color extraction module
divides each image into non-overlapping subareas . . . . We . . .
divided the image into four equal-sized subareas, one for each
quadrant of the image”).]
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US 6,137,498 – CLAIM 51
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comparing step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

US 6,137,498 – CLAIM 55
55. The storage medium of claim 51,
wherein the method performed by the
computer program further comprises the
steps of capturing source images, and
storing the captured source images in a
database.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
Gray discloses how to locate complex images in a database using a
sample complex image as a query. Gray used images of outdoor
scenes for the database and query images. [See Exh. 22 (Gray article
at p. 3 (“the algorithm was applied to a test collection of forty-eight
outdoor scenes”) and p. 4 (“A sample image from the image database
. . . sky is deep blue with white clouds; the mountain is gray; the pine
trees are dark green and the two meadows are light green. Note the
complexity of the image”) (emphasis supplied).]
Gray teaches that a similarity score between images can be calculated
by looking at the similarity scores between each image’s subareas.
[Exh. 22. (Gray article at pp. 5-6) (“For each image the color
extraction module constructs one histogram for the overall image and
one histogram for each subarea described above. The query
processing accepts a set of histograms as input – one histogram for
the overall query and one for each subarea – and compares these
histograms against each set of image histograms. The module either
compares the overall histograms using histogram intersection or
compares each pair of subarea histograms using histogram
intersection and then takes a weighted average of the subarea
similarity scores.”_).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Gray teaches that images in the database can be sorted based on their
similarity to the query image. [Exh. 22 (Gray article at p. 6) (“Once
the system has calculated the overall similarity score for each image,
it sorts the images in order of decreasing similarity for presentation to
the user”).] It would be obvious to select the image with the best
similarity score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]
The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images.
[Exh. 18.]
Gray discusses that the images in his database were captured from a
Microsoft Scenes screen saver. [Exh. 22 (Gray article at p. 7).]
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US 6,137,498 – CLAIM 56
56. The storage medium of claim 55,
wherein the method performed by the
computer program further comprises the
step of generating modified source images
by cropping the source images captured in
said capturing step to square.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.

US 6,137,498 – CLAIM 57
57. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in landscape format, cropping the
captured image from center.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Given that the images were admittedly cropped and resized, it would
be obvious to crop and capture from the center of a landscape image
as most photographers attempt to center the item of interest in the
middle of a photograph.

US 6,137,498 – CLAIM 58
58. The storage medium of claim 57,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in portrait format, cropping the
captured image from above center.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 59
59. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of categorizing the captured source
images within the database.

WIRED MAGAZINE COVER + THE GRAY ARTICLE
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]

SNQP No. 10: The November 1995 WIRED Magazine Cover and description,
in combination with the Stricker & Dimai publication, render claims 1, 5-9,
14, 18-22, 51, and 55-59 of the ‘498 patent obvious pursuant to 35 U.S.C.
§ 103.
The WIRED magazine cover was published in November 1995, more than a year before
the filing date (January 1997) of Silvers’ provisional application.

[See Exh. 18.] In February

1996, Stricker and Dimai presented their article “Color Indexing with Weak Spatial Constraints,”
at a conference in San Jose, California, which was published by SPIE. [See Exh. 23.] Both
publications are prior art to the ‘498 patent pursuant to 35 U.S.C. § 102(b) and 35 U.S.C.
§ 102(a), respectively.
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The disclosure of the WIRED magazine cover is set forth above several times. As
previously noted, all of the disclosures inherent in the WIRED magazine cover would suggest to
one of ordinary skill in the art that, to create a similar mosaic image, one needed to use a
computerized method that was capable of locating images in a database that were similar to
query images. In this case, the query images would come from tiles of the original target image.
That motivation would lead one of ordinary skill in the art to the Stricker & Dimai article since
their article teaches how one could search a database for visually similar images when using a
sample image as a query to the image database.
Stricker and Dimai describe another example of identifying similar images in a database
when searching the database using a sample image as the query. Stricker and Dimai note that
searching for images in a database can be performed in the “query by example” format by
looking at color features. [Exh. 23 (Stricker & Dimai at p. 30).] Stricker and Dimai note that
pure color matching algorithms provide false positives because they fail to take into
consideration the location of colors in an image. [Id.] They then note that there is a simple
solution to that problem: “The simplest way to store spatial information in the index is to divide
the image into sub-images and then to extract the color features for each sub-image.” [Id.]
Stricker and Dimai propose that similar images can be obtained from a database on the
basis of color by dividing the images into five partially overlapping, fuzzy regions. [Id.] In the
embodiment discussed in their article, the authors disclose that each image can be characterized
by storing forty-five (45) numbers in an index to represent the distribution of color information
in the image: 3 color channels (RGB) times 3 color characteristics per color channel (El,i , σl,i ,
sl,i) times five sub-areas (R0, R1, R2, R3, R4). [Id.] Alternatively stated, each of the five subareas
can be characterized by nine (9) numbers.
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Once the characteristics of the query image are calculated on a sub-region basis, the
authors explain that similar images can be retrieved from the image database by comparing the
calculated characteristics of the images using a similarity function. [Id. (Stricker & Dimai at
pp. 33-34).] The article teaches that the color characteristics of a region in the target image are
compared to the color characteristics of the same region in a source image. [Id. (Stricker &
Dimai at p. 34) (equation 3).] Moreover, the total similarity of the two images is defined as the
sum of the comparisons of all the sub-regions. [Id.] As is evident by the description and figures
in the Stricker & Dimai article, the article teaches that retrieval of images from a database on the
basis of similarity to a query image can be improved by comparing the images on a sub-region
basis.
The following claim charts demonstrate that claims 1, 5-9, 14, 18-22, 51, and 55-59 of
the ‘498 patent are obvious in light of the combination of the November 1995 WIRED magazine
cover and description in view of the Stricker & Dimai article.
US 6,137,498 – CLAIM 1
1. A method for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images and a computer,
comprising the steps of:

WIRED MAGAZINE COVER + STRICKER & DIMAI
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It uses a plurality of source images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]
Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
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US 6,137,498 – CLAIM 1
loading the target image into the
computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comprising step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

WIRED MAGAZINE COVER + STRICKER & DIMAI
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
The system of Stricker & Dimai utilized a source image database
containing 11,650 color JPEG images ranging from “nature scenes,
buildings, construction sites, etc.” [Exh. 23 (Stricker & Dimai at
p. 34).] Accordingly, the Stricker & Dimai system operated on
complex source images.
Stricker & Dimai teach that the process of retrieving an image from a
database that is similar to a query image can be improved by dividing
the images into subareas and performing comparisons on a sub-area
basis. Figure 1 of Stricker & Dimai shows how an image was
subdivided into sub-areas:

The authors explained that similar images could be retrieved from the
image database by comparing the calculated characteristics of the
images using a similarity function. [Id. (Stricker & Dimai at pp. 3334).] In particular, they disclose that the color characteristics of a
region in the target image are compared to the color characteristics of
the same region in a source image. [Id. (Stricker & Dimai at p. 34)
(equation 3).] Moreover, the total similarity of the two images is
defined as the sum of the comparisons of all the sub-regions. [Id.]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Figure 2 from Stricker & Dimai illustrates that their system was
capable of sorting images based on measurements of similarity.
[Exh. 23 (Stricker & Dimai at p. 36) (“Match quality decreases from
the top left to the bottom right”).] It would be obvious to select the
image with the best similarity metric/score.
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US 6,137,498 – CLAIM 1
positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

WIRED MAGAZINE COVER + STRICKER & DIMAI
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.

US 6,137,498 – CLAIM 5
5. The method of claim 1 including the
further step of capturing source images,
and storing the captured source images in a
database.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]
The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images. [Exh.
18.]
The system of Stricker & Dimai utilized a source image database
containing 11,650 color JPEG images ranging from “nature scenes,
buildings, construction sites, etc.” [Exh. 23 (Stricker & Dimai at p.
34).]

US 6,137,498 – CLAIM 6
6. The method of claim 5 including the
further step of generating modified source
images by cropping the source images
captured in said capturing step to square.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.

US 6,137,498 – CLAIM 7
7. The method of claim 6 including the
further step of, in the case of a captured
source image in landscape format,
cropping the captured image from center.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from the
center of a landscape image as most photographers attempt to center
the item of interest in the middle of a photograph.

US 6,137,498 – CLAIM 8
8. The method of claim 7 including the
further step of, in the case of a captured
source image in portrait format, cropping
the captured image from above center.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 9
9. The method of claim 6 including the
further step of categorizing the captured
source images within the database.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]
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US 6,137,498 – CLAIM 14
14. An apparatus for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images, comprising:

WIRED MAGAZINE COVER + STRICKER & DIMAI
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]

a computer workstation that executes
mosaic generation software being
operative to divide the target image
into a plurality of tile regions, each tile
region representing a distinct locus of
the target image;

said mosaic generation software being
further operative to operate upon each
tile region to:
divide the tile region into distinct subregions;

Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
Silvers admits that the WIRED magazine cover was created using a
computer workstation executing software that divided the target
image into tiles. [See Exh. 2 (Provisional Appl. at p. 50) (“I then
modified my matching program to use a master image with its height
and width in pixels equal to the number of vertical and horizontal
mosaic tiles . . .”).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
Silvers admits that the WIRED magazine cover was created by
performing a matching operation at each tile location. [See Exh. 2
(Provisional Appl. at p. 50) (“thus allowing the software the
opportunity to compute an identical texture contrast coefficient at
each grid-spot for comparison with the database”).]
Stricker & Dimai teach that the process of retrieving an image from a
database that is similar to a query image can be improved by dividing
the images into subareas and performing comparisons on a sub-area
basis. Figure 1 of Stricker & Dimai shows how an image was
subdivided into sub-areas:
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US 6,137,498 – CLAIM 14
compare a plurality of generally
complex source image portions to
the tile region to produce a
measurement of visual similarity,
the comparing including comparing
each sub-region of the tile region
with a corresponding portion of each
source image to produce the
measurement of visual similarity;

select the source image with the
highest measurement of visual
similarity to represent the tile
region; and

position the selected source image in
the mosaic image at a locus
corresponding to the locus of the tile
region.

WIRED MAGAZINE COVER + STRICKER & DIMAI
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
The system of Stricker & Dimai utilized a source image database
containing 11,650 color JPEG images ranging from “nature scenes,
buildings, construction sites, etc.” [Exh. 23 (Stricker & Dimai at p.
34).] Accordingly, the Stricker & Dimai system operated on complex
source images.
The authors explained that similar images could be retrieved from the
image database by comparing the calculated characteristics of the
images using a similarity function. [Id. (Stricker & Dimai at pp. 3334).] In particular, they disclose that the color characteristics of a
region in the target image are compared to the color characteristics of
the same region in a source image. [Id. (Stricker & Dimai at p. 34)
(equation 3).] Moreover, the total similarity of the two images is
defined as the sum of the comparisons of all the sub-regions. [Id.]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Figure 2 from Stricker & Dimai illustrates that their system was
capable of sorting images based on measurements of similarity.
[Exh. 23 (Stricker & Dimai at p. 36) (“Match quality decreases from
the top left to the bottom right”).] It would be obvious to select the
image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.

US 6,137,498 – CLAIM 18
18. The apparatus of claim 14 further
including video equipment selected from
the group consisting of a video tape player
and a videodisc player, said video
equipment being operative to capture
source images for storage in a database in
the computer workstation.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Silvers admits that the WIRED magazine cover was created using a
computer and source images captured from a videodisc player.
[Exh. 2 (Provisional Appl. at p. 49) (“On April 28, 1995, I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”); id.
(Provisional Appl. at p. 74 (“In early 1995, National Geographic had a
research agreement with the [MIT] Lab to work with large image
collections. They supplied us with laser discs containing almost
400,000 still images stored as NTSC frames. A proposed project was
to convert them into digital form”).]

US 6,137,498 – CLAIM 19
19. The apparatus of claim 18 wherein
modified source images are generated by
cropping and resizing the captured source
images to a consistent size.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Silvers admits that the WIRED magazine cover was created with
source images that were cropped and resized to a consistent size.
[Exh. 2 (Provisional Appl. at p. 49) (“My software cropped each
image, scaled it to a small size, and classified it by average color”).]
In addition, the cover of WIRED magazine illustrates that the images
are a consistent size. The cover also suggests that the images have
been cropped (either that or many of the photographs were horribly
mis-centered (e.g., part of a face, part of a helicopter, etc.)).
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US 6,137,498 – CLAIM 20
20. The apparatus of claim 19 wherein, in
the case of a captured source image in
landscape format, the captured image is
cropped from center.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from the
center of a landscape image as most photographers attempt to center
the item of interest in the middle of a photograph.

US 6,137,498 – CLAIM 21
21. The apparatus of claim 20 wherein, in
the case of a captured source image in
portrait format, the captured image is
cropped from above center.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 22
22. The apparatus of claim 19 wherein the
captured source images are categorized
within the database.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]

US 6,137,498 – CLAIM 51
51.
A storage medium on which a
computer program for generating a mosaic
image is stored, the mosaic image to have
an appearance that approximates a target
image by utilizing a plurality of source
images, the computer program being
operative to perform a method comprising
the steps of:

WIRED MAGAZINE COVER + STRICKER & DIMAI
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]
Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
Silvers admits that the image was constructed using software [Exh. 2
(Provisional Appl. at p. 50) (“I then modified my matching
program”)] and software is inherently contained in a storage medium
(RAM, ROM, disc drive, etc.).
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US 6,137,498 – CLAIM 51
loading the target image into a computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:
dividing the tile region into distinct
sub-regions;

comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comparing step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
Stricker & Dimai teach that the process of retrieving an image from a
database that is similar to a query image can be improved by dividing
the images into subareas and performing comparisons on a sub-area
basis. Figure 1 of Stricker & Dimai shows how an image was
subdivided into sub-areas:

The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
The system of Stricker & Dimai utilized a source image database
containing 11,650 color JPEG images ranging from “nature scenes,
buildings, construction sites, etc.” [Exh. 23 (Stricker & Dimai at
p. 34).] Accordingly, the Stricker & Dimai system operated on
complex source images.
The authors explained that similar images could be retrieved from the
image database by comparing the calculated characteristics of the
images using a similarity function. [Id. (Stricker & Dimai at pp. 3334).] In particular, they disclose that the color characteristics of a
region in the target image are compared to the color characteristics of
the same region in a source image. [Id. (Stricker & Dimai at p. 34)
(equation 3).] Moreover, the total similarity of the two images is
defined as the sum of the comparisons of all the sub-regions. [Id.]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Figure 2 from Stricker & Dimai illustrates that their system was
capable of sorting images based on measurements of similarity.
[Exh. 23 (Stricker & Dimai at p. 36) (“Match quality decreases from
the top left to the bottom right”).] It would be obvious to select the
image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.
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US 6,137,498 – CLAIM 55
55. The storage medium of claim 51,
wherein the method performed by the
computer program further comprises the
steps of capturing source images, and
storing the captured source images in a
database.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]

US 6,137,498 – CLAIM 56
56. The storage medium of claim 55,
wherein the method performed by the
computer program further comprises the
step of generating modified source images
by cropping the source images captured in
said capturing step to square.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.

US 6,137,498 – CLAIM 57

WIRED MAGAZINE COVER + STRICKER & DIMAI

The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images.
[Exh. 18.]

57. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in landscape format, cropping the
captured image from center.

Given that the images were admittedly cropped and resized, it would
be obvious to crop and capture from the center of a landscape image
as most photographers attempt to center the item of interest in the
middle of a photograph.

US 6,137,498 – CLAIM 58
58. The storage medium of claim 57,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in portrait format, cropping the
captured image from above center.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 59
59. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of categorizing the captured source
images within the database.

WIRED MAGAZINE COVER + STRICKER & DIMAI
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]

SNQP No. 11: The November 1995 WIRED Magazine Cover and description,
in combination with the Lu et al. article, render claims 1-2, 5-9, 14-15, 18-22,
51-52, and 55-59 of the ‘498 patent obvious pursuant to 35 U.S.C. § 103.
The WIRED magazine cover was published in November 1995, more than a year before
the filing date (January 1997) of Silvers’ provisional application. [See Exh. 18.] In 1994, the
- 98 -

Reexamination of U.S. Patent No. 6,137,498
Lu et al. article was published as part of the proceedings of the First International Conference on
the Applications of Databases. [See Exh. 24.] Both publications are prior art to the ‘498 patent
pursuant to 35 U.S.C. § 102(b).
The disclosure of the WIRED magazine cover is set forth above several times. As
previously noted, all of the disclosures inherent in the WIRED magazine cover would suggest to
one of ordinary skill in the art that, to create a similar mosaic image, one needed to use a
computerized method that was capable of locating images in a database that were similar to
query images. In this case, the query images would come from tiles of the original target image.
That motivation would lead one of ordinary skill in the art to the Lu et al. article since their
article teaches how one could search a database for visually similar images when using a sample
image as a query to the image database.
Lu et al. described a method of using a sample color image to query a database for similar
color images using sub-region analysis. [Exh. 24 (Lu et al. at p. 105) (“To issue a content-based
query, the user gives a sample image and specifies the color similarity of the image to be
retrieved. The system will retrieve images whose color features are similar to the sample
image”).] Lu et al. explained that, as of 1994, a large amount of work had been done to develop
image database systems. [Id. (Lu et al. at p. 95).] The authors described several methods to
search image databases for images [id. (Lu et al. at pp. 96-98)] and specifically explained that a
“natural way to retrieve colorful images would be to retrieve them by color.” [Id. (Lu et al. at
p. 98).] The authors explained the basic concept as follows:
A semantic representation for color is the use of color histograms that captures the
color composition of images (in percentages). The degree of similarity between
two images is determined by the extent of the intersection between the
histograms. Query by visual example is possible by matching the histograms.
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[Id. (citation omitted).] The authors noted that searching by color content was beneficial because
color recognition could “be carried out automatically without human intervention.” [Id.]
The authors explained that a “color histogram of an image contains the normalized count
of the number of pixels in the image that has a particular color in a discrete color space.” [Id.
(Lu et al. at p. 99).] While the authors explained that such histograms could be used to find
similar images, they also noted some drawbacks to matching images by looking at the entire
image versus looking at particular regions of the image:
[U]sing a single histogram to represent the colors of an entire image suffers from
a drawback – the positional information of the color is lost. Using the same
histogram for illustration, we can only conclude that 50% of the image is blue
color and 50% of it is red color. We, however, have no idea about the distribution
of color – the image could have its top-half red and the bottom-half blue, or its
left-half red and its right-half blue, etc.
[Id. (Lu et al. at p. 99).]
In order to address this problem, the authors proposed to sub-divide the image into subregions and compare histograms on a sub-region basis:
To handle positional information of color, we propose a complete quadtree structure, called multi-level color histogram, based on the principle of
recursive decomposition. The top level (root) of the tree corresponds to a
histogram that gives the global color composition of the entire image. This is
essentially what has been traditionally done. The second level comprises four
histograms which give the color composition of the top left, top right, bottom left
and bottom right quadrants of the image respectively. At the next level, each
quadrant of the image is further subdivided into four quadrants, each of which has
its own histogram. In other words, at the third level, there are sixteen color
histograms. This process is repeated for the number of levels desired. In general,
at the ith level, the image is subdivided into 4i-1 regular regions, and each region
has its own histogram to describe its color composition. . . . With the multi-level
color histogram, we are able to discriminate between images where the traditional
approach fails. As an example, consider two images – one has its top-half blue
and bottom-half red, while the other has its left-half blue and right half red. . . .
By using only a single histogram . . . for each image, we are unable to
differentiate between the two images since both images have the same color
composition. However, we can see a difference in the color composition of the
images at the second level histograms. The increase in discrimination power
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allows us to prune the search space of content-based queries. During query
processing, the source and target images are compared based on the color
composition of their histograms. The top-level histograms are first compared. If
they match within some threshold value (as determined by the confidence level of
the query), the next level will be searched, and so on.
[Id. (Lu et al. at p. 99).]
After explaining that image similarity searching is best performed on a sub-region basis,
the authors explained their method for determining whether two images were similar based on
their colors:
[W]e propose that the degree of similarity between two images be measured based
on the color histograms since the color of an image is represented by a multi-level
color histogram. We define the histogram intersection function, h, between two
histograms as h: A x B → H such that 𝐻𝐻𝑖𝑖 = min(𝐴𝐴𝑖𝑖 , 𝐵𝐵𝑖𝑖 ) , 1 ≤ 𝑖𝑖 ≤ 𝑚𝑚 where A, B,
H are histograms, min is a function that computes the minimum value of its input,
m is the number of distinct colors allowed in the system, and Ai, Bi, Hi denote the
percentage of the image with color i for histograms A, B, H respectively. The
resultant histogram essentially tells us how similar, in terms of color composition,
are the two images that are represented by the input histograms. To obtain a
single similarity value, S, we sum up the percentages of all the m colors of the
resultant histogram, H, i.e. 𝑆𝑆 = ∑𝑚𝑚
𝑖𝑖=1 𝐻𝐻𝑖𝑖 .
With the multi-level histogram, since every level (of histograms) captures
the color composition of the entire image, we can use any level to compute the
histogram intersection in order to obtain an estimate of the similarity value. For
the ith level, the corresponding pairs of each of the 4i-1 histograms of the two
images are intersected. The resulting similarity value at the ith level is computed
𝑖𝑖−1
1
th
𝑘𝑘
𝑘𝑘
as 𝑆𝑆𝑖𝑖 = 4 𝑖𝑖−1 ∑𝑗𝑗4=1 ∑𝑚𝑚
𝑘𝑘=1 𝐻𝐻𝑗𝑗 where 𝐻𝐻𝑗𝑗 denotes the percentage of the k color in the
jth histogram.
For the multi-level histogram, as we move from the root level to the leaf
level, each level of histogram reflects more closely the color composition and
distribution of the image. As such, the similarity value decreases as we go down
the tree. However, the similarity value at the leaf level provides the best estimate
to compare two images.
[Id. (Lu et al. at p. 101) (emphasis supplied).] Thus, Lu et al. described a method of finding an
image in an image database by (i) calculating a measure of visual similarity, (ii) using color
information, and (iii) comparing images by comparing their sub-regions.
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The following claim charts demonstrate that claims 1-2, 5-9, 14-15, 18-22, 51-52, and 5559 of the ‘498 patent are obvious in light of the combination of the November 1995 WIRED
magazine cover and description in view of the Lu et al. article.
US 6,137,498 – CLAIM 1
1. A method for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images and a computer,
comprising the steps of:

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It uses a plurality of source images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]

loading the target image into the
computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:

Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
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US 6,137,498 – CLAIM 1
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comprising step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
The Lu et al. system captured paintings and stored them in a database.
[Exh. 24 (Lu et al. article at pp. 103-104) (“we chose paintings as the
image data. Paintings are ideal for testing a system supporting
retrieval by color contents because of the following: The image
population comes from different style of paintings, such as Chinese
paintings, impressionist paintings, and abstract arts, etc. In addition,
paintings encompass a wide variety of images – images with
clear/unclear lines, images with distinct/non-distinct shapes, images
which contain[] a lot of objects and images that are abstract and even
human beings cannot make out what it contains or describe it. . . . In
the database, paintings are stored”).] Accordingly, the Lu et al.
system operates with generally complex source images.
Lu et al. teach that the process of retrieving an image from a database
that is similar to a query image is best performed by dividing the
images into sub-images and performing comparisons on a sub-area
basis. [Exh. 24 (Lu et al article at p. 99) (“To handle positional
information of color, we propose a complete quad-tree structure,
called multi-level color histogram, based on the principle of recursive
decomposition. The top level (root) of the tree corresponds to a
histogram that gives the global color composition of the entire image.
This is essentially what has been traditionally done. The second level
comprises four histograms which give the color composition of the
top left, top right, bottom left and bottom right quadrants of the image
respectively. At the next level, each quadrant of the image is further
subdivided into four quadrants, each of which has its own histogram.
In other words, at the third level, there are sixteen color histograms.
This process is repeated for the number of levels desired”).]
Lu et al. teach how to generate a measurement of visual similarity
when comparing a query image and a database image on a sub-area
basis. [Exh. 24 (Lu et al. article at p. 101) (“To obtain a single
similarity value, S, we sum up the percentages of all the m colors of
the resultant histogram, H, i.e. 𝑆𝑆 = ∑𝑚𝑚
𝑖𝑖=1 𝐻𝐻𝑖𝑖 . With the multi-level
histogram, since every level (of histograms) captures the color
composition of the entire image, we can use any level to compute the
histogram intersection in order to obtain an estimate of the similarity
value. For the ith level, the corresponding pairs of each of the 4i-1
histograms of the two images are intersected. The resulting similarity
𝑖𝑖−1
1
𝑘𝑘
𝑘𝑘
value at the ith level is computed as 𝑆𝑆𝑖𝑖 = 𝑖𝑖−1 ∑4𝑗𝑗 =1 ∑𝑚𝑚
𝑘𝑘=1 𝐻𝐻𝑗𝑗 where 𝐻𝐻𝑗𝑗
4
th
th
denotes the percentage of the k color in the j histogram. For the
multi-level histogram, as we move from the root level to the leaf
level, each level of histogram reflects more closely the color
composition and distribution of the image. As such, the similarity
value decreases as we go down the tree. However, the similarity
value at the leaf level provides the best estimate to compare two
images”) (emphasis supplied).]
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US 6,137,498 – CLAIM 1
selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Lu et al. teach how to generate a measure of visual similarity between
two images. [Exh. 24 (Lu et al. article at p. 101) (“For the ith level,
the corresponding pairs of each of the 4i-1 histograms of the two
images are intersected. The resulting similarity value at the ith level is
𝑖𝑖−1
1
𝑘𝑘
where 𝐻𝐻𝑗𝑗𝑘𝑘 denotes the
computed as 𝑆𝑆𝑖𝑖 = 𝑖𝑖−1 ∑4𝑗𝑗 =1 ∑𝑚𝑚
𝑘𝑘=1 𝐻𝐻𝑗𝑗
4
percentage of the kth color in the jth histogram”).] It would be obvious
to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.

US 6,137,498 – CLAIM 2
2. The method of claim 1 including the
further step of employing source images
having one pixel per respective sub-region.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Lu et al. teach that a “straightforward approach” to comparing images
would be to compare them on a pixel by pixel basis. [Exh. 24 (Lu et
al. article at pp. 100-101) (“The degree of similarity between the
images is then determined by the ratio of the number of matched
pixels to the total number of pixels in the source image”).] In this
manner, each pixel would therefore constitute a sub-region.

US 6,137,498 – CLAIM 5
5. The method of claim 1 including the
further step of capturing source images,
and storing the captured source images in a
database.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]
The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images.
[Exh. 18.]
The Lu et al. system captured paintings and stored them in a database.
[Exh. 24 (Lu et al. article at pp. 103-104) (“we chose paintings as the
image data. Paintings are ideal for testing a system supporting
retrieval by color contents because of the following: The image
population comes from different style of paintings, such as Chinese
paintings, impressionist paintings, and abstract arts, etc. In addition,
paintings encompass a wide variety of images – images with
clear/unclear lines, images with distinct/non-distinct shapes, images
which contain[] a lot of objects and images that are abstract and even
human beings cannot make out what it contains or describe it. . . . In
the database, paintings are stored”).]
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US 6,137,498 – CLAIM 6
6. The method of claim 5 including the
further step of generating modified source
images by cropping the source images
captured in said capturing step to square.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.

US 6,137,498 – CLAIM 7
7. The method of claim 6 including the
further step of, in the case of a captured
source image in landscape format,
cropping the captured image from center.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from the
center of a landscape image as most photographers attempt to center
the item of interest in the middle of a photograph.

US 6,137,498 – CLAIM 8
8. The method of claim 7 including the
further step of, in the case of a captured
source image in portrait format, cropping
the captured image from above center.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 9
9. The method of claim 6 including the
further step of categorizing the captured
source images within the database.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]

US 6,137,498 – CLAIM 14
14. An apparatus for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images, comprising:

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]
Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
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US 6,137,498 – CLAIM 14
a computer workstation that executes
mosaic generation software being
operative to divide the target image
into a plurality of tile regions, each tile
region representing a distinct locus of
the target image;

said mosaic generation software being
further operative to operate upon each
tile region to:
divide the tile region into distinct subregions;

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Silvers admits that the WIRED magazine cover was created using a
computer workstation executing software that divided the target
image into tiles. [See Exh. 2 (Provisional Appl. at p. 50) (“I then
modified my matching program to use a master image with its height
and width in pixels equal to the number of vertical and horizontal
mosaic tiles . . .”).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
Silvers admits that the WIRED magazine cover was created by
performing a matching operation at each tile location. [See Exh. 2
(Provisional Appl. at p. 50) (“thus allowing the software the
opportunity to compute an identical texture contrast coefficient at
each grid-spot for comparison with the database”).]
Lu et al. teach that the process of retrieving an image from a database
that is similar to a query image is best performed by dividing the
images into sub-images and performing comparisons on a sub-area
basis. [Exh. 24 (Lu et al article at p. 99) (“To handle positional
information of color, we propose a complete quad-tree structure,
called multi-level color histogram, based on the principle of recursive
decomposition. The top level (root) of the tree corresponds to a
histogram that gives the global color composition of the entire image.
This is essentially what has been traditionally done. The second level
comprises four histograms which give the color composition of the
top left, top right, bottom left and bottom right quadrants of the image
respectively. At the next level, each quadrant of the image is further
subdivided into four quadrants, each of which has its own histogram.
In other words, at the third level, there are sixteen color histograms.
This process is repeated for the number of levels desired”).]
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US 6,137,498 – CLAIM 14
compare a plurality of generally
complex source image portions to
the tile region to produce a
measurement of visual similarity,
the comparing including comparing
each sub-region of the tile region
with a corresponding portion of each
source image to produce the
measurement of visual similarity;

select the source image with the
highest measurement of visual
similarity to represent the tile
region; and

position the selected source image in
the mosaic image at a locus
corresponding to the locus of the tile
region.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
The Lu et al. system captured paintings and stored them in a database.
[Exh. 24 (Lu et al. article at pp. 103-104) (“we chose paintings as the
image data. Paintings are ideal for testing a system supporting
retrieval by color contents because of the following: The image
population comes from different style of paintings, such as Chinese
paintings, impressionist paintings, and abstract arts, etc. In addition,
paintings encompass a wide variety of images – images with
clear/unclear lines, images with distinct/non-distinct shapes, images
which contain[] a lot of objects and images that are abstract and even
human beings cannot make out what it contains or describe it. . . . In
the database, paintings are stored”).] Accordingly, the Lu et al.
system operated on complex source images.
Lu et al. teach how to generate a measurement of visual similarity
when comparing a query image and a database image on a sub-area
basis. [Exh. 24 (Lu et al. article at p. 101) (“To obtain a single
similarity value, S, we sum up the percentages of all the m colors of
the resultant histogram, H, i.e. 𝑆𝑆 = ∑𝑚𝑚
𝑖𝑖=1 𝐻𝐻𝑖𝑖 . With the multi-level
histogram, since every level (of histograms) captures the color
composition of the entire image, we can use any level to compute the
histogram intersection in order to obtain an estimate of the similarity
value. For the ith level, the corresponding pairs of each of the 4i-1
histograms of the two images are intersected. The resulting similarity
𝑖𝑖−1
1
𝑘𝑘
𝑘𝑘
value at the ith level is computed as 𝑆𝑆𝑖𝑖 = 𝑖𝑖−1 ∑4𝑗𝑗 =1 ∑𝑚𝑚
𝑘𝑘=1 𝐻𝐻𝑗𝑗 where 𝐻𝐻𝑗𝑗
4
th
th
denotes the percentage of the k color in the j histogram. For the
multi-level histogram, as we move from the root level to the leaf
level, each level of histogram reflects more closely the color
composition and distribution of the image. As such, the similarity
value decreases as we go down the tree. However, the similarity
value at the leaf level provides the best estimate to compare two
images”) (emphasis supplied).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Lu et al. teach how to generate a measure of visual similarity between
two images. [Exh. 24 (Lu et al. article at p. 101) (“For the ith level,
the corresponding pairs of each of the 4i-1 histograms of the two
images are intersected. The resulting similarity value at the ith level is
𝑖𝑖−1
1
𝑘𝑘
where 𝐻𝐻𝑗𝑗𝑘𝑘 denotes the
computed as 𝑆𝑆𝑖𝑖 = 𝑖𝑖−1 ∑4𝑗𝑗 =1 ∑𝑚𝑚
𝑘𝑘=1 𝐻𝐻𝑗𝑗
4
th
th
percentage of the k color in the j histogram”).] It would be obvious
to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.
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US 6,137,498 – CLAIM 15
15. The apparatus of claim 14 wherein the
source image employed for comparison
with the tile region has one pixel per
respective sub-region.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Lu et al. teach that a “straightforward approach” to comparing images
would be to compare them on a pixel by pixel basis. [Exh. 24 (Lu et
al. article at pp. 100-101) (“The degree of similarity between the
images is then determined by the ratio of the number of matched
pixels to the total number of pixels in the source image”).] In this
manner, each pixel would therefore constitute a sub-region.

US 6,137,498 – CLAIM 18
18. The apparatus of claim 14 further
including video equipment selected from
the group consisting of a video tape player
and a videodisc player, said video
equipment being operative to capture
source images for storage in a database in
the computer workstation.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Silvers admits that the WIRED magazine cover was created using a
computer and source images captured from a videodisc player. [Exh.
2 (Provisional Appl. at p. 49) (“On April 28, 1995, I digitized 370,000
photographs from National Geographic’s collection . . . my software
found the image in the 370,000 picture database”); id. (Provisional
Appl. at p. 74 (“In early 1995, National Geographic had a research
agreement with the [MIT] Lab to work with large image collections.
They supplied us with laser discs containing almost 400,000 still
images stored as NTSC frames. A proposed project was to convert
them into digital form”).]

US 6,137,498 – CLAIM 19
19. The apparatus of claim 18 wherein
modified source images are generated by
cropping and resizing the captured source
images to a consistent size.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Silvers admits that the WIRED magazine cover was created with
source images that were cropped and resized to a consistent size.
[Exh. 2 (Provisional Appl. at p. 49) (“My software cropped each
image, scaled it to a small size, and classified it by average color”).]
In addition, the cover of WIRED magazine illustrates that the images
are a consistent size. The cover also suggests that the images have
been cropped (either that or many of the photographs were horribly
mis-centered (e.g., part of a face, part of a helicopter, etc.)).

US 6,137,498 – CLAIM 20
20. The apparatus of claim 19 wherein, in
the case of a captured source image in
landscape format, the captured image is
cropped from center.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from the
center of a landscape image as most photographers attempt to center
the item of interest in the middle of a photograph.

US 6,137,498 – CLAIM 21
21. The apparatus of claim 20 wherein, in
the case of a captured source image in
portrait format, the captured image is
cropped from above center.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 22
22. The apparatus of claim 19 wherein the
captured source images are categorized
within the database.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]
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US 6,137,498 – CLAIM 51
51.
A storage medium on which a
computer program for generating a mosaic
image is stored, the mosaic image to have
an appearance that approximates a target
image by utilizing a plurality of source
images, the computer program being
operative to perform a method comprising
the steps of:

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]
Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]

loading the target image into a computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:
dividing the tile region into distinct
sub-regions;

Silvers admits that the image was constructed using software [Exh. 2
(Provisional Appl. at p. 50) (“I then modified my matching
program”)] and software is inherently contained in a storage medium
(RAM, ROM, disc drive, etc.).
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
Lu et al. teach that the process of retrieving an image from a database
that is similar to a query image is best performed by dividing the
images into sub-images and performing comparisons on a sub-area
basis. [Exh. 24 (Lu et al article at p. 99) (“To handle positional
information of color, we propose a complete quad-tree structure,
called multi-level color histogram, based on the principle of recursive
decomposition. The top level (root) of the tree corresponds to a
histogram that gives the global color composition of the entire image.
This is essentially what has been traditionally done. The second level
comprises four histograms which give the color composition of the
top left, top right, bottom left and bottom right quadrants of the image
respectively. At the next level, each quadrant of the image is further
subdivided into four quadrants, each of which has its own histogram.
In other words, at the third level, there are sixteen color histograms.
This process is repeated for the number of levels desired”).]
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US 6,137,498 – CLAIM 51
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comparing step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
The Lu et al. system captured paintings and stored them in a database.
[Exh. 24 (Lu et al. article at pp. 103-104) (“we chose paintings as the
image data. Paintings are ideal for testing a system supporting
retrieval by color contents because of the following: The image
population comes from different style of paintings, such as Chinese
paintings, impressionist paintings, and abstract arts, etc. In addition,
paintings encompass a wide variety of images – images with
clear/unclear lines, images with distinct/non-distinct shapes, images
which contain[] a lot of objects and images that are abstract and even
human beings cannot make out what it contains or describe it. . . . In
the database, paintings are stored”).] Accordingly, the Lu et al.
system operated on complex source images.
Lu et al. teach how to generate a measurement of visual similarity
when comparing a query image and a database image on a sub-area
basis. [Exh. 24 (Lu et al. article at p. 101) (“To obtain a single
similarity value, S, we sum up the percentages of all the m colors of
the resultant histogram, H, i.e. 𝑆𝑆 = ∑𝑚𝑚
𝑖𝑖=1 𝐻𝐻𝑖𝑖 . With the multi-level
histogram, since every level (of histograms) captures the color
composition of the entire image, we can use any level to compute the
histogram intersection in order to obtain an estimate of the similarity
value. For the ith level, the corresponding pairs of each of the 4i-1
histograms of the two images are intersected. The resulting similarity
𝑖𝑖−1
1
𝑘𝑘
𝑘𝑘
value at the ith level is computed as 𝑆𝑆𝑖𝑖 = 𝑖𝑖−1 ∑4𝑗𝑗 =1 ∑𝑚𝑚
𝑘𝑘=1 𝐻𝐻𝑗𝑗 where 𝐻𝐻𝑗𝑗
4
th
th
denotes the percentage of the k color in the j histogram. For the
multi-level histogram, as we move from the root level to the leaf
level, each level of histogram reflects more closely the color
composition and distribution of the image. As such, the similarity
value decreases as we go down the tree. However, the similarity
value at the leaf level provides the best estimate to compare two
images”) (emphasis supplied).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Lu et al. teach how to generate a measure of visual similarity between
two images. [Exh. 24 (Lu et al. article at p. 101) (“For the ith level,
the corresponding pairs of each of the 4i-1 histograms of the two
images are intersected. The resulting similarity value at the ith level is
𝑖𝑖−1
1
𝑘𝑘
where 𝐻𝐻𝑗𝑗𝑘𝑘 denotes the
computed as 𝑆𝑆𝑖𝑖 = 𝑖𝑖−1 ∑4𝑗𝑗 =1 ∑𝑚𝑚
𝑘𝑘=1 𝐻𝐻𝑗𝑗
4
th
th
percentage of the k color in the j histogram”).] It would be obvious
to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.
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US 6,137,498 – CLAIM 52
52. The storage medium of claim 51,
wherein the method performed by the
computer program further comprises the
step of employing source images having
one pixel per respective sub-region.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Lu et al. teach that a “straightforward approach” to comparing images
would be to compare them on a pixel by pixel basis. [Exh. 24 (Lu et
al. article at pp. 100-101) (“The degree of similarity between the
images is then determined by the ratio of the number of matched
pixels to the total number of pixels in the source image”).] In this
manner, each pixel would therefore constitute a sub-region.

US 6,137,498 – CLAIM 55
55. The storage medium of claim 51,
wherein the method performed by the
computer program further comprises the
steps of capturing source images, and
storing the captured source images in a
database.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]
The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images. [Exh.
18.]
The Lu et al. system captured paintings and stored them in a database.
[Exh. 24 (Lu et al. article at pp. 103-104) (“we chose paintings as the
image data. Paintings are ideal for testing a system supporting
retrieval by color contents because of the following: The image
population comes from different style of paintings, such as Chinese
paintings, impressionist paintings, and abstract arts, etc. In addition,
paintings encompass a wide variety of images – images with
clear/unclear lines, images with distinct/non-distinct shapes, images
which contain[] a lot of objects and images that are abstract and even
human beings cannot make out what it contains or describe it. . . . In
the database, paintings are stored”).]

US 6,137,498 – CLAIM 56
56. The storage medium of claim 55,
wherein the method performed by the
computer program further comprises the
step of generating modified source images
by cropping the source images captured in
said capturing step to square.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.

US 6,137,498 – CLAIM 57
57. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in landscape format, cropping the
captured image from center.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Given that the images were admittedly cropped and resized, it would
be obvious to crop and capture from the center of a landscape image
as most photographers attempt to center the item of interest in the
middle of a photograph.

- 111 -

Reexamination of U.S. Patent No. 6,137,498
US 6,137,498 – CLAIM 58
58. The storage medium of claim 57,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in portrait format, cropping the
captured image from above center.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 59
59. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of categorizing the captured source
images within the database.

WIRED MAGAZINE COVER + LU ET AL. ARTICLE
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]

SNQP No. 12: The November 1995 WIRED Magazine Cover and description,
in combination with the Hsu publication, render claims 1-2, 5-9, 14-15, 1822, 51-52, and 55-59 of the ‘498 patent obvious pursuant to 35 U.S.C. § 103.
The WIRED magazine cover was published in November 1995, more than a year before
the filing date (January 1997) of Silvers’ provisional application. [See Exh. 18.] In 1995, the
Hsu et al. article was published as part of the proceedings of the Third ACM International
Conference on Multimedia. [See Exh. 25.] Both publications are prior art to the ‘498 patent
pursuant to 35 U.S.C. § 102(b).
The disclosure of the WIRED magazine cover is set forth above several times. As
previously noted, all of the disclosures inherent in the WIRED magazine cover would suggest to
one of ordinary skill in the art that, to create a similar mosaic image, one needed to use a
computerized method that was capable of locating images in a database that were similar to
query images. In this case, the query images would come from tiles of the original target image.
That motivation would lead one of ordinary skill in the art to the Hsu et al. article since their
article teaches how one could search a database for visually similar images when using a sample
image as a query to the image database.
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Hsu et al. describe a method of dividing an image into multiple regions and then using
similar regions in other images to determine whether the two images are visually similar. Hsu et
al. use both color and spatial information to determine whether images are similar.
While Hsu et al. note that it is clear that “color plays a very important role in defining an
image,” they also note that “color alone is not sufficient to characterize an image.” [Exh. 25
(Hsu et al. at p. 306).] In particular, they explain that even though two images can have a similar
color composition, “the clustering of the colors and the position of the color clusters” can be very
different for each other, thereby rendering the images very dissimilar in visual perception. [Id.]
In contrast, two “images appear to be similar to one another if they both have patches of similar
color at roughly the same locations in the images.” [Id.] Thus, the authors conclude that “in
retrieving or recognizing an image, it is important to combine selected color attributes with
relevant spatial information as the basis for retrieval.” [Id.]
Hsu et al. explain that a set of representative colors from an image are selected by an
algorithm based on the number of pixels of each color in the image. [Id. (Hsu et al. at pp. 306307) (“Selection of Color Attributes”).] Another algorithm then operates to divide the image
into regions and generates data about those regions which can be used in subsequent comparison
operations. In particular, this algorithm operates to divide an image into 4 regions. [Id. (Hsu et
al. at pp. 308-09).] “For each region, an evaluation criterion is used to determine whether further
partitioning is needed.”

[Id.]

In the embodiment described, a parameter labeled

“TOLERANCE” serves as one criterion as to whether a particular region needs to be further subdivided for purposes of analysis. Another parameter labeled “SIZE” specifies the minimum area
of a region. Thus, if a particular region under analysis is smaller than the SIZE parameter, it
cannot be further subdivided. Hsu et al. describe a system wherein images could be as large as
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200 pixels by 200 pixels [id. (Hsu et al. at p. 310)] and the SIZE parameter is set to 64 (an area
equal to 8 pixels by 8 pixels). [Id. (Hsu et al. at p. 311).] In that system, an image could be
subdivided into a maximum of 625 sub-regions for purposes of comparison.
The output of the sub-dividing algorithm “is the color-spatial information of the image.”
[Id. (Hsu et al. at p. 309).] As explained by the authors:
The color-spatial information of an image is represented as a list of two-tuples
{(c1,r1),(c2,r2),. . .,(cn,rn)} where ci denotes a chosen color, and ri is a list of cluster
regions of color ci.
Each ri is a list of four-tuples in the form of
𝑛𝑛
𝑛𝑛
1
1
1
1
𝑛𝑛
𝑛𝑛
{(𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚
), . . ., (𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚
, 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚
)}.
Tuple
𝑖𝑖
𝑖𝑖
𝑖𝑖
𝑖𝑖
𝑖𝑖
𝑖𝑖
(𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚 , 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚 , 𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚 , 𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚 ) denotes a rectangular region with (𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚 , 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚 ) as the
𝑖𝑖
𝑖𝑖
, 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚
) as the upper right-hand corner.
lower left-hand corner and (𝑥𝑥𝑚𝑚𝑎𝑎𝑎𝑎

[Id.] Having generated this color and spatial information for images, Hsu et al. provide some
examples for generating a similarity measure between two images based on their color-spatial
parameters. One model is described as direct matching and operates as follows:
Given the color-spatial information, let C(i,k) denote the ith cluster of
color k. . . . In direct matching (matching objects of the same color), the
similarity measurement, L, between two images g1 and g2 is defined as follows:
𝑔𝑔

𝑔𝑔

2
1
𝑁𝑁𝑐𝑐 𝑁𝑁𝑘𝑘 𝑁𝑁𝑘𝑘

𝐿𝐿𝑔𝑔1 ,𝑔𝑔2 = � � � 𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘)
𝑘𝑘=1 𝑖𝑖=1 𝑗𝑗 =1

𝑔𝑔

Where Nc is the total number of colors in the representative set, 𝑁𝑁𝑘𝑘 1 is the total
𝑔𝑔
number of clusters of color k in image g1, 𝑁𝑁𝑘𝑘 2 is the total number of clusters of
color k in image g2, and 𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘) is the intersection between cluster
𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) and cluster 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘).

[Id.] As explained in the article, the similarity measure L increases for images that have more
overlapping/intersecting color regions. In particular, the union function in the similarity equation
is zero where there is no overlap in similar color regions and is large where there is a significant
overlap of similar color regions. Thus, the more color regions that overlap between the two
images, the larger the similarity measure L will be.
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The system described in the article searches for images that are visually similar to an
input image. [Id. (Hsu et al. at p. 310) (“Queries are issued by image example. The user may
either enter the image id of the query image or input a new image example”).] Moreover, it is
clear that the system is capable of sorting the images in the database in order of their visual
similarity to a query image. [Id. (Hsu et al. at p. 311) (“The results of retrieval are presented on
the screen one at a time in decreasing order of similarity measure”).]
The following claim charts demonstrate that claims 1-2, 5-9, 14-15, 18-22, 51-52, and 5559 of the ‘498 patent are obvious in light of the combination of the November 1995 WIRED
magazine cover and description in view of the Hsu et al. article.
US 6,137,498 – CLAIM 1

1. A method for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images and a computer,
comprising the steps of:

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE

The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It uses a plurality of source images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]

loading the target image into the
computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:

Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
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US 6,137,498 – CLAIM 1
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comprising step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
Hsu et al. described using database images scanned into the system
using a desktop color scanner [Exh. 25 (Hsu et al. article at p. 310)],
wherein images from at least the following categories appeared in the
database: portraits, evening scenes, jelly fish, sea rocks, Chinese
opera. [Exh. 25 (Hsu et al. article at p. 311, Table 2).] Accordingly,
the Hsu et al. system operated with generally complex source images.
Hsu et al. teach that the process of retrieving an image from a
database that is similar to a query image is performed by dividing the
images into sub-images and performing comparisons on a sub-area
basis. [Exh. 25 (Hsu et al. article at p. 308) (“Initially, the entire
image is regarded as one whole region. During the first pass, the
image is partitioned into four regions . . . . For each region, an
evaluation criterion is used to determine whether further partitioning
is needed”).]
Hsu et al. teach how to generate a measurement of visual similarity
when comparing a query image and a database image on a sub-area
basis. [Exh. 25 (Hsu et al. article at p. 309) (“Given the color-spatial
information, let C(i,k) denote the ith cluster of color k. . . . In direct
matching (matching objects of the same color), the similarity
measurement, L, between two images g1 and g2 is defined as follows:
𝑔𝑔
𝑁𝑁 1

𝑔𝑔
𝑁𝑁 2

𝑁𝑁𝑐𝑐
𝑘𝑘
𝑘𝑘
∑𝑖𝑖=1
∑𝑗𝑗 =1
𝐿𝐿𝑔𝑔1 ,𝑔𝑔2 = ∑𝑘𝑘=1
𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘) Where Nc is the total

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

𝑔𝑔

number of colors in the representative set, 𝑁𝑁𝑘𝑘 1 is the total number of
𝑔𝑔
clusters of color k in image g1, 𝑁𝑁𝑘𝑘 2 is the total number of clusters of
color k in image g2, and 𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘) is the intersection
between cluster 𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) and cluster 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘)”).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Hsu et al. teach how to generate a measure of visual similarity
between two images. [Exh. 25 (Hsu et al. article at p. 309) (“Given
the color-spatial information, let C(i,k) denote the ith cluster of color
k. . . . In direct matching (matching objects of the same color), the
similarity measurement, L, between two images g1 and g2 is defined
𝑔𝑔
𝑁𝑁 1

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

𝑔𝑔
𝑁𝑁 2

𝑁𝑁𝑐𝑐
𝑘𝑘
𝑘𝑘
∑𝑖𝑖=1
∑𝑗𝑗 =1
as follows: 𝐿𝐿𝑔𝑔1 ,𝑔𝑔2 = ∑𝑘𝑘=1
𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘)”).] It would
be obvious to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.
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US 6,137,498 – CLAIM 2
2. The method of claim 1 including the
further step of employing source images
having one pixel per respective sub-region.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Hsu et al. teach that the process of retrieving an image from a
database that is similar to a query image is performed by dividing the
images into sub-images and performing comparisons on a sub-area
basis. [Exh. 25 (Hsu et al. article at p. 308) (“Initially, the entire
image is regarded as one whole region. During the first pass, the
image is partitioned into four regions . . . . For each region, an
evaluation criterion is used to determine whether further partitioning
is needed”).] The size of the sub-images is dependent on two
parameters in their algorithm: SIZE and TOLERANCE. [Exh. 25
(Hsu et al. article at p. 309).] It would be obvious to set SIZE and
TOLERANCE to values whereby the number of sub-regions matched
the number of pixels in the image.

US 6,137,498 – CLAIM 5
5. The method of claim 1 including the
further step of capturing source images,
and storing the captured source images in a
database.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]
The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images.
[Exh. 18.]
The Hsu et al. system captured source images using a color image
scanner and stored them in a database. [Exh. 25 (Hsu et al. article at
p. 310) (“The image database . . . consists of 260 images . . . images
are scanned into the system using a desk-top color image scanner.
The images are stored in 256 colors with sizes of up to 200 by 200
pixels”).]

US 6,137,498 – CLAIM 6
6. The method of claim 5 including the
further step of generating modified source
images by cropping the source images
captured in said capturing step to square.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.

US 6,137,498 – CLAIM 7
7. The method of claim 6 including the
further step of, in the case of a captured
source image in landscape format,
cropping the captured image from center.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from the
center of a landscape image as most photographers attempt to center
the item of interest in the middle of a photograph.

US 6,137,498 – CLAIM 8
8. The method of claim 7 including the
further step of, in the case of a captured
source image in portrait format, cropping
the captured image from above center.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

- 117 -

Reexamination of U.S. Patent No. 6,137,498
US 6,137,498 – CLAIM 9
9. The method of claim 6 including the
further step of categorizing the captured
source images within the database.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]
The images in the Hsu et al. system were categorized by type.
[Exh. 25 (Hsu et al. article at p. 311, Table 2).]

US 6,137,498 – CLAIM 14
14. An apparatus for generating a mosaic
image
with
an
appearance
that
approximates a target image by utilizing a
plurality of source images, comprising:

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]

a computer workstation that executes
mosaic generation software being
operative to divide the target image
into a plurality of tile regions, each tile
region representing a distinct locus of
the target image;

Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]
Silvers admits that the WIRED magazine cover was created using a
computer workstation executing software that divided the target
image into tiles. [See Exh. 2 (Provisional Appl. at p. 50) (“I then
modified my matching program to use a master image with its height
and width in pixels equal to the number of vertical and horizontal
mosaic tiles . . .”).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
The Hsu et al system operated on a computer workstation. [Exh. 25
(Hsu et al article at p. 310) (“A prototype system is designed and
implemented on the UNIX system using C programming language . . .
Two databases are used. One is for storing the integrated color-spatial
information[] of all the images, while the other contains the actual
images. Queries are issued by image example”).]
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US 6,137,498 – CLAIM 14
said mosaic generation software being
further operative to operate upon each
tile region to:
divide the tile region into distinct subregions;

compare a plurality of generally
complex source image portions to
the tile region to produce a
measurement of visual similarity,
the comparing including comparing
each sub-region of the tile region
with a corresponding portion of each
source image to produce the
measurement of visual similarity;

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Silvers admits that the WIRED magazine cover was created by
performing a matching operation at each tile location. [See Exh. 2
(Provisional Appl. at p. 50) (“thus allowing the software the
opportunity to compute an identical texture contrast coefficient at
each grid-spot for comparison with the database”).]
Hsu et al. teach that the process of retrieving an image from a
database that is similar to a query image is performed by dividing the
images into sub-images and performing comparisons on a sub-area
basis. [Exh. 25 (Hsu et al. article at p. 308) (“Initially, the entire
image is regarded as one whole region. During the first pass, the
image is partitioned into four regions . . . . For each region, an
evaluation criterion is used to determine whether further partitioning
is needed”).]
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
Hsu et al. described using database images scanned into the system
using a desktop color scanner [Exh. 25 (Hsu et al. article at p. 310)],
wherein images from at least the following categories appeared in the
database: portraits, evening scenes, jelly fish, sea rocks, Chinese
opera. [Exh. 25 (Hsu et al. article at p. 311, Table 2).] Accordingly,
the Hsu et al. system operated on complex source images.
Hsu et al. teach how to generate a measurement of visual similarity
when comparing a query image and a database image on a sub-area
basis. [Exh. 25 (Hsu et al. article at p. 309) (“Given the color-spatial
information, let C(i,k) denote the ith cluster of color k. . . . In direct
matching (matching objects of the same color), the similarity
measurement, L, between two images g1 and g2 is defined as follows:
𝑔𝑔
𝑁𝑁 1

𝑔𝑔
𝑁𝑁 2

𝑁𝑁𝑐𝑐
𝑘𝑘
𝑘𝑘
∑𝑖𝑖=1
∑𝑗𝑗 =1
𝐿𝐿𝑔𝑔1 ,𝑔𝑔2 = ∑𝑘𝑘=1
𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘) Where Nc is the total

select the source image with the
highest measurement of visual
similarity to represent the tile
region; and

𝑔𝑔

number of colors in the representative set, 𝑁𝑁𝑘𝑘 1 is the total number of
𝑔𝑔
clusters of color k in image g1, 𝑁𝑁𝑘𝑘 2 is the total number of clusters of
color k in image g2, and 𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘) is the intersection
between cluster 𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) and cluster 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘)”).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Hsu et al. teach how to generate a measure of visual similarity
between two images. [Exh. 25 (Hsu et al. article at p. 309) (“Given the
color-spatial information, let C(i,k) denote the ith cluster of color k. . .
. In direct matching (matching objects of the same color), the
similarity measurement, L, between two images g1 and g2 is defined
𝑔𝑔
𝑁𝑁 1

position the selected source image in
the mosaic image at a locus
corresponding to the locus of the tile
region.

𝑔𝑔
𝑁𝑁 2

𝑁𝑁𝑐𝑐
𝑘𝑘
𝑘𝑘
∑𝑖𝑖=1
∑𝑗𝑗 =1
as follows: 𝐿𝐿𝑔𝑔1 ,𝑔𝑔2 = ∑𝑘𝑘=1
𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘)”).] It would
be obvious to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.
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US 6,137,498 – CLAIM 15
15. The apparatus of claim 14 wherein the
source image employed for comparison
with the tile region has one pixel per
respective sub-region.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Hsu et al. teach that the process of retrieving an image from a
database that is similar to a query image is performed by dividing the
images into sub-images and performing comparisons on a sub-area
basis. [Exh. 25 (Hsu et al. article at p. 308) (“Initially, the entire
image is regarded as one whole region. During the first pass, the
image is partitioned into four regions . . . . For each region, an
evaluation criterion is used to determine whether further partitioning
is needed”).] The size of the sub-images is dependent on two
parameters in their algorithm: SIZE and TOLERANCE. [Exh. 25
(Hsu et al. article at p. 309).] It would be obvious to set SIZE and
TOLERANCE to values whereby the number of sub-regions matched
the number of pixels in the image.

US 6,137,498 – CLAIM 18
18. The apparatus of claim 14 further
including video equipment selected from
the group consisting of a video tape player
and a videodisc player, said video
equipment being operative to capture
source images for storage in a database in
the computer workstation.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Silvers admits that the WIRED magazine cover was created using a
computer and source images captured from a videodisc player.
[Exh. 2 (Provisional Appl. at p. 49) (“On April 28, 1995, I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”); id.
(Provisional Appl. at p. 74 (“In early 1995, National Geographic had a
research agreement with the [MIT] Lab to work with large image
collections. They supplied us with laser discs containing almost
400,000 still images stored as NTSC frames. A proposed project was
to convert them into digital form”).]

US 6,137,498 – CLAIM 19
19. The apparatus of claim 18 wherein
modified source images are generated by
cropping and resizing the captured source
images to a consistent size.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Silvers admits that the WIRED magazine cover was created with
source images that were cropped and resized to a consistent size.
[Exh. 2 (Provisional Appl. at p. 49) (“My software cropped each
image, scaled it to a small size, and classified it by average color”).]
In addition, the cover of WIRED magazine illustrates that the images
are a consistent size. The cover also suggests that the images have
been cropped (either that or many of the photographs were horribly
mis-centered (e.g., part of a face, part of a helicopter, etc.)).

US 6,137,498 – CLAIM 20

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE

20. The apparatus of claim 19 wherein, in
the case of a captured source image in
landscape format, the captured image is
cropped from center.

Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from the
center of a landscape image as most photographers attempt to center
the item of interest in the middle of a photograph.

US 6,137,498 – CLAIM 21
21. The apparatus of claim 20 wherein, in
the case of a captured source image in
portrait format, the captured image is
cropped from above center.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 22
22. The apparatus of claim 19 wherein the
captured source images are categorized
within the database.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]
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US 6,137,498 – CLAIM 51
51.
A storage medium on which a
computer program for generating a mosaic
image is stored, the mosaic image to have
an appearance that approximates a target
image by utilizing a plurality of source
images, the computer program being
operative to perform a method comprising
the steps of:

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
The WIRED magazine cover shows a mosaic image with an
appearance that approximates a target image (i.e., a photograph of
Nicholas Negroponte). It is clear that it uses a plurality of source
images.

The description of the image notes that it utilized 1,548 images from a
database of 300,000 images. [See Exh. 18.]
Silvers admits that it was constructed using a computer. [See Exh. 2
(Provisional Appl. at p. 50).]

loading the target image into a computer;
dividing the target image into a plurality
of tile regions, each tile region
representing a distinct locus of the
target image; and
for each tile region:
dividing the tile region into distinct
sub-regions;

Silvers admits that the image was constructed using software [Exh. 2
(Provisional Appl. at p. 50) (“I then modified my matching
program”)] and software is inherently contained in a storage medium
(RAM, ROM, disc drive, etc.).
Silvers admits that the target image (called the master image) was
loaded into a computer for the WIRED magazine cover. [Exh. 2
(Provisional Appl. at pp. 49-51).]
The WIRED magazine cover inherently discloses that an original
image was divided into a plurality of tiles – it is apparent that the
images of the mosaic are tile shaped (square) and replace the original
image of the target.
Hsu et al. teach that the process of retrieving an image from a
database that is similar to a query image is performed by dividing the
images into sub-images and performing comparisons on a sub-area
basis. [Exh. 25 (Hsu et al. article at p. 308) (“Initially, the entire
image is regarded as one whole region. During the first pass, the
image is partitioned into four regions . . . . For each region, an
evaluation criterion is used to determine whether further partitioning
is needed”).]
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US 6,137,498 – CLAIM 51
comparing generally complex source
images to the tile region to produce
a measurement of visual similarity,
said comparing step including
comparing each sub-region of the
tile region with a corresponding
portion of each source image to
produce the measurement of visual
similarity;

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
The source images used to create the WIRED mosaic were generally
complex (see above pictures of a helicopter, a sunset, a man’s face).
Hsu et al. described using database images scanned into the system
using a desktop color scanner [Exh. 25 (Hsu et al. article at p. 310)],
wherein images from at least the following categories appeared in the
database: portraits, evening scenes, jelly fish, sea rocks, Chinese
opera. [Exh. 25 (Hsu et al. article at p. 311, Table 2).] Accordingly,
the Lu et al. system operated on complex source images.
Hsu et al. teach how to generate a measurement of visual similarity
when comparing a query image and a database image on a sub-area
basis. [Exh. 25 (Hsu et al. article at p. 309) (“Given the color-spatial
information, let C(i,k) denote the ith cluster of color k. . . . In direct
matching (matching objects of the same color), the similarity
measurement, L, between two images g1 and g2 is defined as follows:
𝑔𝑔
𝑁𝑁 1

𝑔𝑔
𝑁𝑁 2

𝑁𝑁𝑐𝑐
𝑘𝑘
𝑘𝑘
∑𝑖𝑖=1
∑𝑗𝑗 =1
𝐿𝐿𝑔𝑔1 ,𝑔𝑔2 = ∑𝑘𝑘=1
𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘) Where Nc is the total

selecting the source image with the
highest measurement of visual
similarity to represent the tile
region; and

𝑔𝑔

number of colors in the representative set, 𝑁𝑁𝑘𝑘 1 is the total number of
𝑔𝑔
clusters of color k in image g1, 𝑁𝑁𝑘𝑘 2 is the total number of clusters of
color k in image g2, and 𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘) is the intersection
between cluster 𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) and cluster 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘)”).]
Having seen the WIRED cover, it would be obvious to pick the image
that best matches the original tile image when making a mosaic so
that the ultimate mosaic would visually appear like the original image
from a distance.
Hsu et al. teach how to generate a measure of visual similarity
between two images. [Exh. 25 (Hsu et al. article at p. 309) (“Given the
color-spatial information, let C(i,k) denote the ith cluster of color k. . .
. In direct matching (matching objects of the same color), the
similarity measurement, L, between two images g1 and g2 is defined
𝑔𝑔
𝑁𝑁 1

positioning the selected source image
in the mosaic image at a locus
corresponding to the locus of the tile
region.

US 6,137,498 – CLAIM 52
52. The storage medium of claim 51,
wherein the method performed by the
computer program further comprises the
step of employing source images having
one pixel per respective sub-region.

𝑔𝑔
𝑁𝑁 2

𝑁𝑁𝑐𝑐
𝑘𝑘
𝑘𝑘
∑𝑖𝑖=1
∑𝑗𝑗 =1
as follows: 𝐿𝐿𝑔𝑔1 ,𝑔𝑔2 = ∑𝑘𝑘=1
𝐶𝐶𝑔𝑔1 (𝑖𝑖, 𝑘𝑘) ∩ 𝐶𝐶𝑔𝑔2 (𝑗𝑗, 𝑘𝑘)”).] It would
be obvious to select the image with the best similarity metric/score.
The WIRED magazine cover illustrates that images have been
positioned in the mosaic at the location where they visually appear to
be similar to the original image.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Hsu et al. teach that the process of retrieving an image from a
database that is similar to a query image is performed by dividing the
images into sub-images and performing comparisons on a sub-area
basis. [Exh. 25 (Hsu et al. article at p. 308) (“Initially, the entire
image is regarded as one whole region. During the first pass, the
image is partitioned into four regions . . . . For each region, an
evaluation criterion is used to determine whether further partitioning
is needed”).] The size of the sub-images is dependent on two
parameters in their algorithm: SIZE and TOLERANCE. [Exh. 25
(Hsu et al. article at p. 309).] It would be obvious to set SIZE and
TOLERANCE to values whereby the number of sub-regions matched
the number of pixels in the image.
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US 6,137,498 – CLAIM 55
55. The storage medium of claim 51,
wherein the method performed by the
computer program further comprises the
steps of capturing source images, and
storing the captured source images in a
database.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved the capturing of source images and storing them in a
database. [Exh. 2 (Provisional Appl. at pp. 49-50) (“I digitized
370,000 photographs from National Geographic’s collection . . . my
software found the image in the 370,000 picture database”).]
The description of the cover of WIRED magazine explains that the
images were selected from a database of over 300,000 images.
[Exh. 18.]
The Hsu et al. system captured source images using a color image
scanner and stored them in a database. [Exh. 25 (Hsu et al. article at
p. 310) (“The image database . . . consists of 260 images . . . images
are scanned into the system using a desk-top color image scanner.
The images are stored in 256 colors with sizes of up to 200 by 200
pixels”).]

US 6,137,498 – CLAIM 56
56. The storage medium of claim 55,
wherein the method performed by the
computer program further comprises the
step of generating modified source images
by cropping the source images captured in
said capturing step to square.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Silvers admits that the process of making the WIRED magazine cover
involved cropping the source images. [Exh. 2 (Provisional Appl. at
p. 49 (“My software cropped each image”).] The WIRED magazine
cover discloses that each mosaic tile image is approximately square.

US 6,137,498 – CLAIM 57
57. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in landscape format, cropping the
captured image from center.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Given that the images were admittedly cropped and resized, it would
be obvious to crop and capture from the center of a landscape image
as most photographers attempt to center the item of interest in the
middle of a photograph.

US 6,137,498 – CLAIM 58
58. The storage medium of claim 57,
wherein the method performed by the
computer program further comprises the
step of, in the case of a captured source
image in portrait format, cropping the
captured image from above center.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Given that the images in the WIRED magazine cover were admittedly
cropped and resized, it would be obvious to crop and capture from
above center of an image in portrait format as the face of a subject in a
portrait photograph would be located above center in the photograph.

US 6,137,498 – CLAIM 59
59. The storage medium of claim 56,
wherein the method performed by the
computer program further comprises the
step of categorizing the captured source
images within the database.

WIRED MAGAZINE COVER + HSU ET AL. ARTICLE
Silvers admits that the images in the database used to create the
WIRED magazine cover were categorized by average color. [Exh. 2
(Provisional Appl. at p. 49) (“My software cropped each image,
scaled it to a small size, and classified it by average color”).]
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SNQP No. 13: Web Gothic, in view of R. White, “How Computers Work”,
render obvious claims 46-50 of the ‘498 patent pursuant to 35 U.S.C. § 103.
Claim 46 of the ‘498 patent is a product-by-process claim. Claim 46 claims a “storage
medium” comprising “a substrate for storing at least one mosaic image having an appearance
that approximates a target image through the use of a plurality of source images.” [Exh. 1 (‘498
patent, claim 46).] Claim 46 continues by reciting that the mosaic image is generated by a
particular process. [Id.] Despite the recitation of specific process steps for creating a mosaic,
claim 46 is ultimately claiming a storage medium comprising a substrate for storing a mosaic
image. Similarly, claims 47 through 50 specify that the storage medium includes a floppy disk, a
compact disc, an optical disc, and a removable hard disk, respectively. Each of those dependent
claims is similarly directed to a storage medium comprising a substrate for storing a mosaic
image. If the product in a product by process claim is the same as or obvious from a product of
the prior art, the claim is unpatentable even though the prior art product was made by a different
process. In re Thorpe, 777 F.2d 695 (Fed. Cir. 1985); see also SmithKline Beecham Corp. v.
Apotex Corp., 439 F.3d 1312 (Fed. Cir.), reh’g en banc denied, 453 F.3d 1346 (Fed. Cir. 2006)
(“one cannot avoid anticipation by an earlier product disclosure by claiming the same product
more narrowly, that is, by claiming the product as produced by a particular process”); MPEP
§ 2113.
Silvers admits that that a computer scientist named Adam Finkelstein published a
photomosaic entitled “Web Gothic” in 1995. [See Exh. 2 (Provisional Appl. at pp. 27-28)
(“Finkelstein . . . created image mosaics as a graduate student at the University of Washington.
Figure 2.5, one of the several images he created, is an adaptation of the oil painting American
Gothic by Grant Wood. Finkelstein made it in early 1995 by collecting images from the Web
and arranging them to suggest the underlying image”).] Web Gothic was admittedly created
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using a computer program (“Finkelstein made it in early 1995 by collecting images from the
Web”) that searched through a database of images (“the Web”) to produce a computerized
rendering of the mosaic.

In addition, Web Gothic comprises a mosaic image having an

appearance that approximates a target image through the use of a plurality of source images. In
particular, the mosaic approximates a target image of American Gothic through the use of 667
tile images (23 tiles wide by 29 tiles high). [See Exh. 17.] Thus, Web Gothic discloses all of the
product elements of claims 46-50 with the exception of specifically stating how the rendered
image was electronically stored. Nonetheless, it would be obvious to one of ordinary skill in the
art that the computer-rendered image could be stored in any number of well-known computer
storage mediums.
Ron White’s book entitled “How Computers Work” specifically describes the many ways
in which computer data, such as images, can be stored. White notes that, as of 1993, “there are
several ways to provide permanent storage for a computer’s programs and the work they
generate—storage that stays intact even when the power is turned off. The most common form
of permanent storage is magnetic disks—both the floppy and hard variety.” [Exh. 27 (White at
p. 50).] White explains that, as of 1993, the “latest hard drives pack 20 megabytes or more on
removable disks no larger than a matchbox.” [Id. (White at p. 67).] White notes that “CD-ROM
drives can pack up to 500 megabytes of data on a disk . . . and CD-ROM disks are cheap to
produce.” [Id. (White at p. 50).] White also notes that magneto-optical drives “use lasers to read
data but have the advantage that they can also write data.” [Id. (White at p. 51).]
As of January 1997, the filing date of Silvers’ provisional application, one of ordinary
skill in the art would know all the various mediums in which computer image data could be
stored. In particular, one of ordinary skill in the art would know that an image file could be
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stored on a floppy disk, a compact disc (CD), an optical drive, and/or a removable hard drive.
Silvers did not invent any particular type of storage device or any novel image format. Instead,
Silvers merely claimed the storage of an image in some of the many well-known computer
storage mediums existing as of the filing date of his application. This is not inventive – it is the
obvious use of known devices (floppy disk, hard disk, CD, optical drive) to do exactly what they
were designed to do (e.g., store the files generated by computer programs). Accordingly, claims
46 through 50 of the ‘498 patent should be rejected as obvious in light of the prior art
photomosaic Web Gothic combined with the known data storage techniques disclosed in
R. White’s “How Computers Work.”

Conclusion
In view of the foregoing, claims 1-10, 14-25, and 29-60 of the ‘498 patent should be
reexamined and declared invalid based on the substantial new questions of patentability
presented in this request.
Respectfully submitted,
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