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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
MARSHALL DIVISION

INFERNAL TECHNOLOGY, LLC ET AL.,
Plaintiffs,

V. Case N02:15¢v-1523JRGRSP

ELECTRONICARTSINC. ET AL,
Defendants

MEMORANDUM OPINION AND ORDER

Before the Court is the opening claim construction brieT@fminal Reality, Inc. and
Infernal Technology, LLJcollectively “Plaintiffs’) (Dkt. No. 77, filed on July 12, 206" the
response oElectronic Arts Inc.(“Defendant”) (Dkt. No.86, filed onJuy 27, 2016), and the
reply of Plaintif (Dkt. No. 87, filed on August 3, 2006 The Cart held a hearing on the issue
of claim construction orAugust 23 2016. Having considered the arguments and evidence
presented by the parties at the hearing and in their bridi@gng considered the intrinsic
evidence, and having made subsidiary factual findings abowgxtii@sic evidencethe Court
hereby issues this Gia Construction Memorandum and Ord8eePhillips v. AWH Corp.415
F.3d 1303, 1314Fed. Cir. 2005)Teva Pharm. USA, Inc. v. Sandoz, |dA&5 S. Ct. 831, 841

(2015).

! Citations to the parties’ filings are to the filing’s number in the docket. (B&f) and pin cites
are to the page numbers assigned through ECF.
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BACKGROUND

Plaintiffs allegeinfringement of U.S. Patents N6,362,822(the “’822 Patent) and\o.
7,061,488 (the 488 Patent(rollectively, the “Asserted Patents”). Th&22 Patent is entitled
“Lighting and Shadowing Methods and Arrangemefds Use n Computer Graphic
Simulations’ The application leading to thé22 Patent wasiled on March 12, 199@nd the
patent issued on March 26, 200the '488 Patent is also entitled “Lighting and Shadowing
Methods and Arrangementisr Use n Computer Graphic Simulations.” The application leading
to the '488 Patent was filed on December 6, 2001 and the patent issued on June.IBhe2006
application that issued as the '488 Patent is a continuation of the applicatiosstieat as the
'822 Patent.

In general, the Asserted Patents are directed to technédogyandling lighting and
shadowing in computer graphics. The technology can be generally understood witiceetere
Figures 2 3, and 4 of the '822 PateftFigure 2, reproduced here, depicts a simulated three

dimensional (“3D”) scene (10). The scene includes at least one 3D object (18)rdmesented

by spatial data, such as polygons. And the )
Y op POd '822 Patent Figure 2

scene is illuminated by one or more lig

LIGHT SOURCE LIGHT SQURCE
: |
sources (16, 18)The 3D scene is rendere had
% AT
H M T 1] 1 H \\\
in two dimensions (“2D”) and the 2D imagj ' 18
is suitable for display, such as oa , oeﬂgcr
computer screen. The 2D view of the 3 o

scene is from the observer’s, or camerd 14/ Oﬁgm’gfs

VIEWPOINT

% The disclosures of the '822 Patent and the '488 Patent are substantially the samé, Asesuc
Court cites the '822 Patent understanding that the cited material is also488hedtent.
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(14) perspective and takes into account the light incident on the 3D object asl fnenv the
observer's perspective. The relative positions of the object, observer, anddigices are
defined using a 3D coordinate system (20). '822 Patent col.1 I1.25-38, col.6 11.28-57.

Figures 3 and 4, reproducekere depict data structures and the image procesking
for producing an image for displajhe scene is rendered into 2D from the observer’'s (camera’s)
view (step102) and also from each light source’s viestep104). The 2Ddatafor each view
include image(e.g., color)and depth informatiorat each point irthe view’s 2D coordinate
system(data structur&l1A, 51B, 51C, 51D, 51E, 51FJhe 2D version of the scene from the
observer’s view is transformed from the observer's coordinate system taghhesdurce’s
coordinate systens{epl106) and foreachregion in the observer’s viethat is illuminated by the
light source, the light image informationascumulated ira light source bufferdata structure
51G) (step 108). After the observer data is processed for each light sougeadrate the
accumulated lightata, the accumulated light data is combined with the observer data to generate

the image for display (data structure 50; step 1#i8hat col.6 1.58 — col.9 1.22.

1
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The abstracts of the Asserted Patents are idemtnchprovide:

The effects of lighting red resulting shadows within a computer simulated three
dimensional scene are modeled by rendering a light depth image and a light color
image for each of the light sources. The light depth images are compared to a
camera depth image to determine if a pauithin the scene is lighted by the
various light sources. An accumulated light image is produced by combining
those portions of the light color images determined to be lighting the scene. The
resulting accumulated light image is then combined with a Gaowor image to
produce a lighted camera image that can be further processed and eventually
displayed on a computer display screen. The light color image can be static or
dynamic. Transformations between different perspective and/or coordinate
systems carbe precalculated for fixed cameras or light sources. The various
images and manipulations can include individual pixel data values, mydixake
values, polygon values, texture maps, and the like.

'822 Patent '488 Patent
1. A shadow rendering method for use in a computer 27. A computer-readable medium carrying at least one set
system, the method comprising the steps of: of computer instructions configured to cause at least one
providing observer data of a simulated multi-dimensional Provessor to .Opm“.mﬂy render simulated Sl}ﬂdows i @
scene: 2}1:1111-d11nen510na] simulated scene by performing the steps
providing lighting data associated with a plurality of providing observer data of a simulated multi-dimensional
simulated light sources arranged to illuminate said scene:
scene, said lighting data including light image data; providing lighting data associated with a plurality of
for each of said plurality of light sources, comparing at simulated light sources arranged 1o illuminate said
least a portion of said observer data with at least a scene, said lighting data including light image data;
portion of said lighting data to determine if a modeled for each of said plurality of light sources, comparing at
point within said scene is illuminated by said light least a portion of said observer data with at least a
source and storing at least a portion of said light image portion of said lighting data to determine if a modeled
data associated with said point and said light source in point within said scene is illuminated by said light
a light accumulation buffer; and then source and storing at least a portion of said light image
combining at least a portion of said light accumulation data associated with said point and said light source in
buffer with said observer data; and a light accumulation buffer; and then
displaying resulting image data to a computer screen. combining at least a portion of said light accumulation
buffer with said observer data; and
outputting resulting image data.

ExemplaryClaim 1 of the 822 Patent andClaim 27 of the 488 Paten¢cite as follows:
. LEGAL PRINCIPLES

A. Claim Construction

“It is a‘bedrock principleof patent law thatthe claims of a patent define the invention

to which the patentee is entitled the right to excftdehillips v. AWH Corp. 415 F.3d 1303,



1312 (Fed. Cir. 2005) (en banc) (quotingova/Pure Water Inc. v. Safari Water Filtration Sys.,
Inc.,, 381 F.3d 1111, 1115 (Fed. Cir. 2004)). determine the meaning of the claims, courts start
by considering the intrinsic elence.ld. at 1313;C.R. Bard, Inc. v. U.S. Surgical Cor388
F.3d 858, 861 (Fed. Cir. 2008Bgll Atl. Network Servs., Inc. v. Covad CortmscGroup, Ing.
262 F.3d 1258, 1267 (Fed. Cir. 2001). The intrinsic evidence includes the claims themselves, the
specification, and the prosecution histdphillips, 415 F.3d at 1314.R. Bard, Ing.388 F.3d at
861.The general rule-subject to certain specific exceptions discusaéd—is that each claim
term is construed according to sdinary and accustomed meaning as understood by one of
ordinary skill in the art at the time of the invention in toatext of the patenkhillips, 415 F.3d
at 1312-13; Alloc, Inc. v. Intl Trade Comrm, 342 F.3d 1361, 1368 (Fed. Cir. 20038rure
Networks, LLC v. CSR PLC/71 F.3d 1336, 1347 (Fed. Cir. 2014) (“There is a heavy
presumption that claim terms carry their accustomed meaning in the relevant comenuaingy
relevant time.J (vacated on other grounds

“The claim construction inquiry. .heginsand ends in all cas with theactual words of
the claim? Renishaw PLC v. Marposs Societa’ per Azid%8 F.3d 1243, 1248 (Fed. Cir. 1998).
“[l n all aspects of claim constructiorthé name of the game is the claimApple Inc. v.
Motorola, Inc, 757 F.3d 1286, 1298 (Fed. Cir. 2014¥otingin re Hiniker Co, 150 F.3d1362,
1369 (Fed. Cir. 1993. First, a terms context in the asserted claim can be instruckdlips,
415 F.3d at 1314. Other asserted or unasserted claims can also aid in detdahaimciagnis
meaning, because claim terms are typically used consistently throudi®upatent.id.
Differences among the claim terms can also assist in understanding’ & neeaningld. For
example, when a dependent claim adds a limitation to an independent claim, iumquebat

the independent claim does not include the limitatidnat 1314-15.



“[C]laims ‘must be read in view of the specification, of which they are apaut.
(quotingMarkman v. Westview Instruments, g2 F.3d 967, 979 (Fed. Cir. 1995) (en banc)).
“[T]he specification'is always highly relevant to the claim construction analysis. Usually, it is
dispositive; it is the single best guide to the meaning of a disputed’tédm(quotingVitronics
Corp. v. Conceptronic, Inc90 F.3d 1576, 1582 (Fed. Cir. 199@)gleflex, Inc. v. Ficosa N. Am.
Corp, 299 F.3d 1313, 1325 (Fed. Cir. 2002). Bufa]lthough the specification may aid the
court in interpreting the meaning of disputed claim language, particular embaoslicenh
examples aping in the specification will not generally be read into the cl&intSomark
Comm¢ns, Inc. v. Harris Corp.156 F.3d 1182, 1187 (Fed. Cir. 1998) (quotdgnstant v.
Advanced MicreDevices, Ing.848 F.2d 1560, 1571 (Fed. Cir. 1988&ge also Phillips415
F.3d at 1323%[l]t is improper to read limitatios from a preferreembodiment described in the
specificatior—even if it is the only embodimestinto the claims absent a clear indication in the
intrinsic record that the patentee intended the claorzetsdimited.” LiebelFlarsheim Co. v.
Medrad, Inc, 358 F.3d 898, 913 (Fed. Cir. 2004).

The prosecution history is another tool to supply the proper context for claim
construction becauséke the specificationthe prosecution history provides evidence of how the
U.S. Patent and Trademark Officd’T'O’) and the inventor understood the pat&ttillips, 415
F.3d at 1317. However, “because the prosecution history represents an ongoing negotiation
between the PTOna the applicant, rather than the final product of that negotiation, it often lacks
the clarity of the specification and thus is less useful for claim constructipogas. Id. at
1318; see alscAthletic Alternatives, Inc. v. Prince Mfgr3 F.3d 1573, 1580 (Fed. Cir. 1996)

(ambiguous prosecution history may be “unhelpful as an interpretive re§ource



Although extrinsic evidence caalsobe useful, it is* less significant than the intrinsic
record in determining the legally operative meaning of clamguage” Phillips, 415 F.3d at
1317 (quotingC.R. Bard, Inc.388 F.3d at 862). Technical dictionaries and treatises may help a
court understand the underlying technology and the manner in which one skilled in thghart mi
use claim terms, but technical dictionaries and treatises may provide defirtitagnare too
broad or may not be indicative of how the term is used in the paderdgt 1318. Similarly,
expert testimony may aid a court in understanding the underlying technology anuidieig
the paticular meaning of a term in the pertinent field, but an ekp@&dnclusory, unsupported
assertions as to a tersndefinition are entirely unhelpful to a coultl. Generally, extrinsic
evidence is'less reliable than the patent and its prosecution history in determining how to read
claim terms. Id. The Supreme Court recently explained the role of extrinsic evidence in claim
construction

In some cases, however, the district court will need to look beyond the’ patent

intrinsic evidence and to consult extrinsic evidence in order to understand, for

example, the background science or the meaning of a term in the relevant art

during the relevant time perio8ee, e.g., Seymour v. Osbqrb& Wall. 516, 546

(1871) (a patent may beso interspersed with tecisal terms and terms of art that

the testimony of scientific witnesses is indispensable to actamelerstanding of

its meaning). In cases where those subsidiary facts are in dispute, courts will

need to make subsidiary factual findings about thatresitrievidence. These are

the “evidentiary underpinningsof claim construction that we discussed in

Markman and this subsidiary factfinding must be reviewed for clear error on
appeal.

Teva Pharm. USA, Inc. v. Sandoz, JA&5 S. Ct. 831, 841 (2015).

B. Departing from the Ordinary Meaning of a Claim Term

There are “only two exceptions to [the] general rule” that claim terms are construed
according to their plain and ordinary meanind)) twhen a patentee sets out a definition and acts

as his own lexicogrdyer, or 2) when the patentee disavows the full scope of the claim term



either in the specification or during prosecutidrGolden Bridge Tech., Inc. v. Apple Ing58
F.3d 1362, 1365 (Fed. Cir. 201@uotingThorner v. Sony Computer Entr&m. LLC 669F.3d
1362, 1365 (Fed. Cir. 20128pe alsdGE Lighting Solutions, LLC v. AgiLight, In&Z50 F.3d
1304, 1309 (Fed. Cir. 2014)T] he specification and prosecution history only compel departure
from the plain meaning in two instances: lexicography andvdisal’). The standards for
finding lexicography or disavowal are “exactin@GE Lighting Solutions750 F.3d at 1309.

To act as his own lexicographer, the patentee nulsarly set forth a definition of the
disputed claimeérm,” and “clearly express antent to define the term.Id. (quoting Thorner,
669 F.3d at 1365)see alsoRenishaw 158 F.3dat 1249 The patentee’s lexicography must
appear tvith reasonable clarity, deliberateness, and precis®erishaw158 F.3d at 1249

To disavow or disclainthe full scope of a claim term, the patentee’s statements in the
specification or prosecution history must amount toledl and unmistakable” surrend€ordis
Corp. v. Boston Sci. Corpb61 F.3d 1319, 1329 (Fed. Cir. 2008e also Thorne669 F.3dat
1366 (“The patentee may demonstrate intent to deviate from the ordinary and accustomed
meaning of a claim term by including in the specification expressions of siaexelusion or
restriction, representing a clear disavowal of claim s¢pp@&Vhere anapplicants statements
are amenable to multiple reasonable interpretations, they cannot be deemedandear
unmistakablé. 3M Innovative Props. Co. v. Tredegar Corg25 F.3d 1315, 1326 (Fed. Cir.

2013).

¥ Somecases have characterized other principles of claim constructitexasptions to the
general rule, such as the statutory requirement that a fpeemBinctionterm is construed to
cover the corresponding structure disclosed in the specific@®m. e.g CCS Fitness, Inc. v.
Brunswick Corp.288 F.3d 1359, 1367 (Fed. Cir. 2002).
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C. Functional Claiming and 35 U.S.C. § 112, 1 6 (pr&dA) / § 112(f) (AIA)*

A patent claim may be expressed using functional languseg35 U.S.C. § 112, | 6;
Williamson v. Citrix Online, LLC792 F.3d 1339, 13449 & n.3 (Fed. Cir. 2015)en banc in
relevant portion). Section 112, Paragraph 6, provida&saistructure may be claimed as a “means
... for performing a specified function” and that an act may be claimed as &'fspepforming
a specified function.Masco Corp. v. United State303 F.3d 1316, 1326 (Fed. Cir. 2002).

But 8§ 112, 6 does h@pply to all functional claim language. There is a rebuttable
presumption that § 112, § 6 applies when the claim language includes “means” or “step for”
terms, and that it does not apply in the absence of those tdanso Corp,. 303 F.3d at 1326;
Williamson 792 F.3d at 1348. The presumption stands or falls according to whether one of
ordinary skill in the art would understand the claim with the functional language, in th&tconte
of the entire specification, to denote sufficiently definite structuracts for performing the
function. SeeMedia Rights Techs., Inc. v. Capital One Fin. Cp880 F.3d 13661372 (Fed.

Cir. 2015) (8 112, 1 6 does not apply when “the claim language, read in light of the specification,
recites sufficiently definitestructuré (quotation marks omitted) (citingvilliamson 792 F.3d at
1349;Robert Bosch, LLC v. Sndpn Inc, 769 F.3d 1094, 1099 (Fed. Cir. 2004 Williamson

792 F.3d at 1349 (8 112, 1 6 does not apply when “the words of the claim are understood by
persons of ordinary skill in the art to have sufficiently definite meaning as thee riam
structure”);Masco Corp,. 303 F.3d at 1328 112, 1 6 does not apply when the claim includes

an “act” corresponding to “how the function is performjedPersonalized Mdia
Communicationd,..L.C. v.International Trade Commissipi61 F.3d 696, 704 (Fed. Cir. 1998)

(8 112, 1 6 does not apply when the claim includesfitient structure, material, or acts within

* Because the applications resulting in the Asserted Patents were filed beforeb®eptém
2012, the effective date of the America Invents Act (“AlA”), the Court seferthe preAlA
version of § 112.
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the claim itself to perform entirely the recited function . even if the claim uses the term
‘means” (quotation marks and citation omittgd)

When it applies, 8§ 112, | 6 limits the scope of the functional term “to only the structure,
materials, or acts described in the specification as corresponding taaittnecclfunction and
equivalents thereofWilliamson 792 F.3d at 1347. Construing a meghssfunction limitation
involves multiple steps.The first step . .is a determination of the function of the meahss-
function limitation” Medtronic, Inc. vAdvanced Cardiovascular Sys., In248 F.3d 1303, 1311
(Fed. Cir. 2001)[T] he next step is to determine the corresponding structure disclosed in the
specification and equivalents theréofld. A “structure disclosed in the specification is
‘corresponding’ structure only if the specification or prosecution history clearly links or
associates that structure to the function recited in the Elé&imrhe focus of thécorresponding
structuré inquiry is not merely whether a structure is capable of performingethited function,
but rather whether the corresponding structurelsarly linked or associated with the [recited]
function”” Id. The corresponding structurentst include all struate that actually performs the
recited functiori Default Proof Credit Card Sys. v. Home Depot U.S.A., t2 F.3d 1291,
1298 (Fed. Cir. 2005). However,182 does nopermit “incorporation of structure from the
written description beyond that necessarperform the claimed functiohMicro Chem., Inc. v.
Great Plains Chem. Cp194 F.3d 1250, 1258 (Fed. Cir. 1999).

For § 112, T dimitations implemented by a programmed general purpose computer or
microprocessor, the corresponding structure described in the patent specificgtionabide an
algorithm for performing the functio®WMS Gaming Inc. v. IHtGame Tech.184 F.3d 1339,

1349 (Fed. Cir. 1999)he corresponding structure is not a general purpose computer but rather

11



the special purpose computer programmed to perform the disclosed algdvitsbocrat Techs.
Austl. Pty Ltd. v. Int'Game Tech.521 F.3d 1328, 1333 (Fed. Cir. 2008).

D. Definiteness Under 35 U.S.C. § 112, 1 2 (pAA) / § 112(b) (AIA)°

Patent claims must particularly point out and distinctly claim the subject mattededgar
as the invention. 35 U.S.C. § 1122 A claim, when viewed in light of the intrinsic evidence,
must ‘inform those skilled in the art about the scope of thentioe with reasonable certainty.”
Nautilus Inc.v. Biosig Instruments, Inc134 S. Ct. 2120, 2129 (2014). If it does not, the claim
fails 8 112, 1 2 and is therefore invalid as indefiddeat 2124. Whether a claim is indefinite is
determined from the perspective of one of ordinary skill in the art Hsedfme theapplication
for the patent was filedld. at 2130.As it is a challenge to the validity of a patent, the failure of
any claim in sit to comply with 8§ 112 must be shown by clear and convincing evid&hcs.

2130 n.10. [ljndefiniteness is a question of law and in effect part of claim construceétus,
Inc. v. Lawson Software, In@00 F.3d 509, 517 (Fed. Cir. 2012).

When a tem of degree is used in a claim, “the court must determine whether the patent
provides some standard for measuring that degiesig Instruments, Inc. v. Nautilus, Inc.
783 F.3d 1374, 1378 (Fed. Cir. 2015) (quotation marks omitted). Likewise, whdijeatise
term is used in a claim, “the court must determine whether the patent’s specifggjulies
some standard for measuring the scope of the [teDajtdmize, LLC v. Plumtree Software, Inc.
417 F.3d 1342, 135(Fed. Cir. 2005)accord Interval Licensing LLC v. AOL, Inc766 F.3d
1364, 1371 (Fed. Cir. 20140iting Datamize 417 F.3d at 1351).

In the context of a claim governed by 35 U.S.C. § 112, | 6, the claim is invalid as

indefinite if the claim fails to disclose adequate corresponding steuttiyperform the claimed

®> Because the applications resulting in the AsdePatents were filed before the effective date of
the America Invents Act (“AIA”), the Court refers to the A version of § 112.
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functions.Williamson 792 F.3d at 13552. The disclosure is inadequate when one of ordinary
skill in the art “would be unable to recognize the structure in the specificationsaadate it
with the corresponding function indlclaim.”Id. at 1352.

1. PERSONOF ORDINARY SKILL IN THE ART

Plaintiffs submitthat a person of ordinary skill in the art at the time of the invention
“would have a Bachelor's of Science degree in electrical engineering, yngmience,
softwareengineering, or equivalent, with at least two years of work experience ineltieof
threedimensional computer graphics.” Dkt. No. 77 at 12 (citing Ferraro Dfd, Dkt. No. 77
3 at 3).

Defendantneither proposes a definition of the person of omgirskill in the art nor
objects to Plaintiffs’ proposed definition.

Accordingly, the Court finds that the person of ordinary skill in the art at the tinfe of t
inventionwould have a Bachelor’'s of Science degree in electrical engineering, compemneas,sci
software engineering, or equivalent, with at least two years of work erperin the field of
threedimensional computer graphics.

V. AGREED CONSTRUCTIONS
The parties have agreed to the following constructions set forth in their Jant Rale

4-5(d) Claim Construction Chart (Dkt. No. 88

® Declaration of Richard F. Ferraro (Ferraro Decl.), Plaintiffs’ ExtBbDkt. No. 77-3.
13



Term’

Ag

reed Construction

“providing”

'822 Patent Clainmil
'488 Patent Claims 1, 27

“making available”

“associated with”

'822 Patent Claim 1
'488 Patent Claims 1, 27

“related to”

Having reviewed the intrinsic and extrinsic evidence of record, the Court agtbesndi

hereby adopts the parties’ agreed constructions.

V.

A.

CONSTRUCTION OF DISPUTED TERMS

“observer data of a simulated multidimensional scen&

Disputed Term

Plaintiffs’ Proposed
Construction

Defendant’s Proposed
Construction

“observer data of a simulate
multi-dimensional scene”

data representing a simulate
multi-dimensional scene

polygon color and/or depth
from an observer’'s

viewed from an observer’'s | perspective
e ’'822 Patent Claim 1 perspective, includingt least
e 488 Patent Claims 1, 27| color data and depth data for

the scene from the observer|s

perspective

The Parties’ Positions

Plaintiffs submitthat the “observer data” is the result of rendering a 3D object as a 2D
imagefrom the observer’s perspectiiekt. No. 77at 13. This 2Dobserver (or camera) data
according to Plaintiffs, includes color data (e.g., “RGB pixel data values”depth datald.
Plaintiffs argue that this is the way tBB datais described in the Asserted Patents and the way

“observer data” isused in the claimsld. a 13-14. Specifically, Plaintiffs contend: (ihe

’ For all term charts in this order, the claims in which the term is found are listed withirthe te
but: (1) only the highest level claim in each dependency chain is listed, and y{2ssetted
claims identified in the parties’ Joint Patent Ru&(B®) Claim Construction Chart (Dkt. No. 88)
are listed.

14



“‘observer data” is compared with “lighy data; the “lighting data” includes depth data,
therefore the “observer data” inclieddepth dataand (2) the “observer data” is combined with
the “light accumulation buffer,” thdata of the “light accumulation buffer” that is combined with
the observer data is color data, therefore the “observer data’ includes caldddat 13-14
(citing Ferraro Decl. Y 18.6). Plaintiffs further submit that the “observer data” is not
“polygon” data, as Defendant proposes. RatRéajntiffs contend, polygon data is in the 3D
domain whereas “observer data'the pixel data in theD domainld. at14.

In addition to the claims themselves, Plaistifte the following intrinsic and esinsic
evidence to support thgosition: Intrinsic evidence '822 Patent col.3 11.3438, col.4 11.24-26,
col.7 11.4-11, col.8 11.3941, figs.3, 4.Extrinsic evidence Ferraro Decl. 1 146 (Plaintiffs’

Ex. C, Dkt. No. 773 at 6-7).

Defendant responds that “observer data” refers to polygon data and does not necessarily
include both color and depth dakkt. No. 86at9. According to Defendant, the patents describe
that “observer data” includes color and depth data “associated with a plurality of whodele
polygons . . . as rendered from an observer’s perspechilzeat 3-10 (quoting '822 Patent col.3
[1.38—46). This color and depth data is “assigned to pixels when generating the ‘obdaia/é
and “is the color and depth of the polygons in the scene visible apeathas viewed before
lighting is appliedld. at 10. Defendant argues that Plaintiffs’ proposed construction is improper
because it does not reflect that the source of the observer data is the padlydod, according
to Defendant, the requirement that observer data include both color and depth data isyexpressl
recited in Claim 2 of the '822 Patent, atiterefore should not be read into “observer data”

because doing so would render Claim 2 superfluousit 11-12.
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In addition to the claims themselves, Defendant cites the follommtnigsic evidenceto
support its position: '822 Patent, at [57] Abstract, col.3 38 col.3 11.3846, col.6 11.36-33,
col.7 11.5-6, col.9 11.13-17, col.9 11.4344; Preliminary Response, IPR2006928 (excerpts)
(Defendant’s Ex. 1).

Plaintiffs replythat the patents describe that the observer data represents the modeled
polygons “as rendered from an observer's perspective” and that “as rendered” means the
polygons are represented as pixels in the 2D observer DikiwNo. 87 at4. Plaintiffs further
reply that if observer data does not include depth data, then the comparing step cannot be
performed and Claim 1 of each patent would be inoperabl€&inally, Plaintiffs reply that the
difference between Claim 1 and Claim 2 of the ‘822 Patent is that Claim 2 recuipbgdlity
of modeled polygons,” not that it requires both observed color and deptihddatsb.

Analysis

There aretwo issues raised by the dispute. Finstiether “observer data” necessarily
includes both color and depth data. Second, whether “observer data” necessarily sepresent
polygon data. With rgmect to the firstissue the Court understands that “obser data”
necessarily includesolor but does not necessarily includepth datawith respect to the second
issue, the Court understands that “observer data” represents the scene, as raewdtk f
observer’s perspective, and therefore the color data remedkentolor of the objects defining
the sceneBut the Court does not undgand that the simulated scene is necessarily represented
in 3D as polygons.

“Observer datatdoes not necessarily include both color and depth @aaCourt is not

persuaded by Plaintiffs’ argument that observer data necessarily includbsddép beaase

8 Exclusive Licensee Infernal Technology LLC’s Preliminary Respdf$@201600928, Patent
6,362,822.
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depth data is necessarily used to determine if a modeled point within the sclkemeimaied by

a light source. So using depth data is not expressed in Claim 1 of the '822 Patent angnIClai
or 27 of the '488 Patent. In fact, such as comparisateseribed in the patents as a “further
embodiment” of the basic shadeendering method. '822 Patent col.3 IkB%, col.3 [1.5357.
Further, Claim 7 of the '822 Patent recites such a depth comparison to determinaaoidiled
point is illuminated.Unde these circumstances, the Court will not read a demtmparison
limitation into the “comparing” step of the claims and the Court discerns no otlsamréa
require “observer data” to include depth data.

The Court does, however, determine that “obsedea” includes at least an “observer
image” which is set forth in the patents as includiaga regarding the color of objects in the
scene The Court understands that: (1) the claims at issue each include “combining” observer
data with accumulated liglmage data to produce an image of the scene for display, and (2) an
observer image is necessary to produce such an image. And the Court further understands tha
observer imagenherentlyincludes at leastlata regarding the color of the modeled poihe (t
point on the modeled object in the scedjerefore, “observer dataecessarily includes at least
color data.

The “observer data” is not necessarily polygon datgects in a multdimensional scene
may be represented in a computer simulation (modeled) using polygons. But the pateints expla
that using polygons is typical or exemplary, not that polygons must beSesede.qgid. at col.1
11.25-26 (“These 3D objects atgpically modeled by one or more polygons.” (emphasis added)),
col.6 11.32-33 (‘3D object 12 is represented by spacial ddta, example, a plurality of
polygons.” (emphasis added)jurther, to the extent Defendant contends that observer data

includes 3D datafor the object rather than data about the 3ibject as viewed from the
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observets perspective, the Court disagrees. The patents explain that the “imagbs’ sifene
are 2D views of the scene. For example, the patents provide that
once the arrangement of these 3D objects with respect to one another has been
determined for a particular viewpoint, the rendered scene of the 3D world is
projected onto a twdimensional (2D) frame that can be displayed to the user.
The frame is typically a data base that contains pixel color information with
regard to the display screen. ... [aratlvanced algorithms are implemented in

either hardware and/or software to further streamline the processing of the
resulting 3D scene and 2D images.

Id. at col.1 11.35-53.
Accordingly,the Court construes “observer data of a simulated +duftensional scerie
as follows:
e “observer data of a simulated mudtmensional scerianeans “data representing
at least the color of objects in a simulated radilthensional scene as viewed
from an observer’s perspective

B. “lighting data associated with a plurality of simulated light sources arranged
to illuminate said scenesaid lighting data including light image data”

Disputed Term Plaintiffs’ Proposed Defendant’s Proposed
Construction Construction

“lighting data associated wit| The parties agree that it is | data relating to the
a plurality of simulated light | unnecessary to construe the representation of simulated

soure@s arranged to illuminatephrase “lighting data light sources arranged to

said scengesaid lighting data | associated with a plurality of| illuminate said scene,

including light image data | simulated lighsources including light image data for
arranged to illuminate said | each light source

e ’'822 Patent Claim 1 scene” further.

e ’488 Patent Claims 1, 27 e To the extent Plaintiffs

concede that light

image data isequired
for each light source,
there is no further need
to construe this term.

18



The Parties’ Positions

Plaintiffs submitthat Defendant’s proposed construction is improper because it includes
“including light image data for each light source” which appedsewhere in the clasnDkt.
No. 77at 15

Defendantrespondghat the claims requirelight imagedatafor eachlight sourceDkt.
No. 86at12 & n.4.

Plaintiffs reply thait “concedes that it is unnecessary to construe this phrase further” but
note that the claims do not include “for each light source.” Dkt. No. 87 at 5 n.9.

Analysis

At the hearing, the parties agreed that light image data is required for edctoligte

and, as such, there is no further dispute as to this term.

C. “light image data”
Disputed Term Plaintiffs’ Proposed Defendant’s Proposed
Construction Construction
“light image data data representing the light | pixels representing the light
emitted by each of the emitted by each of the
e '822 Patent Claim 1 plurality of light sources plurality of light sources
e ’488 Patent Claims 1, 27

The Parties’ Positions

Plaintiffs submitthat the Asserted Patents describe tpatels may berepresented by
data, not that “pixels” arecoextensive with‘data” and, therefore, it would be improper to
construe “light image data” as “pixeldDkt. No. 77at 16. Plaintiffs further submit that the data
may represent a single pixel and, therefore, it would be improper to require moonéhpixel.
Id.

In addition to the claims themselves, Plaintiffs ¢he followingintrinsic evidence to

support their position: '822 Patent col.1 11.31-32, col.7 11.15-20, col.7 11.29-33.
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Defendant responds thah “image” is a twedimensional array of pixels and therefore
the “light image data” refers to the pixels, mast any dataDkt. No. 86at 13—14.Defendant
argues that Plaintiff's proposed construction fails to give effettiaavord“image” in the term
and thereby also fails to account for the association between the light imagandathe
modeled points witin the scendd. at 14-15.

In addition to the claims themselves, Defendant cites the following intrinsicxénmuses
evidence to support its positiomtrinsic evidence '822 Patent col.6 11.6263, col.7 11.15-17,
col.7 11.19-20, col.7 11.23-31, col.81l.3-11, col.10 11.6266, figs.3, 4, 7CEXxtrinsic evidence
Ferraro Decl. 11 10, 14 (Plaintiffs’ Ex. C, Dkt. No. 3 &t 5-6).

Plaintiffs reply that the patents provide that a light image may be a number of pixels
that they also provide that “otheonventions and/or arrangements can also be used for storing
and manipulating the data.” Dkt. No. 87 at 5-6.

Plaintiffs cite furtherintrinsic evidenceto support their position: ‘822 Patent col.7H.1

Analysis

There aréwo issues raised by the dispute. Fivglhether “light image data” is necessarily
in pixel form. Secondwhether “light image data” necessarily incls@eplurality of pixels With
respect to the firsissue, the Court understands thatile “light image deat” necessarily
representscene lighting from the 2D perspective of the light squtds notnecessarilyn pixel
form. With respect to the second issue, the Court understandsligidatimage data” may
represent a single pixel.

“Light image data” isnot necessarily in pixel (or array) form. The patents explain that a

“light image” is the view of the scene from the light source’s perspe@ee. e.9g.’822 Patent
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col.7 1111516 (“For light source #1, a light image 51 C is rendered of scene 10.”), col-844.34
(“In step 104, the view [of scene 10] from a light source is rendered. For example, in step 104,
rendering the view from light source #1 produces light #1 image 51C and light #1 depth 51D
And the patents further describe that while image data (observer esdigitte) may be in the
form of a 2D array with entries corresponding to the pixels of an output device, “other
conventions and/or arrangements can also be used for storing and manipulating.thd. dt
col.6 1.58— col.7 I.3. Indeed, the patents describe an embodiment where light image data is for
polygons rather than for pixels:
If the camera is continually moving with respect to scene 10, rather than
manipulating and accumulating light based on pixels, process 100 is adapted to
manipulate groups of pixels and/or polygons. This allows for a more granular
approach, in which a light image can be rendered for each polygon, and light

accumulation buffers can be used to accumulate light intensities from the various
light sources for each polygon, rather than for each screen pixel.

Id. at col.11 I.51-61.

The “light image data” does not necessarily include more than one pixel. Agrtbet f
above, the “light image data” is not necessarily in the form of pixels, thereforeed not
include more than one pixel. Further, the patents explain that even when in pixel form, the
lighting data may comprise data for only those pixels that changed from tioanaene, and that
not all pixels must change from frame to frank. at col.11 11.1527. Fom this, the Court
concludes that “light image data” may reflect a change from frame to frameothgists of a
change in value of a single pixel.

Accordingly,the Court construes “light image data” as follows:

¢ ‘“light image datameans for each of thelurality of light sources, data
representing an image tfe light emitted by the light source to illuminate the

scene as viewed from the light source’s perspettive
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D.

“for each of said plurality of light sources . . . light accumulation buffer”

Disputed Term

Plaintiffs’ Proposed
Construction

Defendant’s Proposed
Construction

“for each of said plurality of
light sources, comparingf
least a portion of said
observer data witht least a
portion of said lighting data
to determine ifa modeled
point within said scene is
illuminated by said light
source and storing at least a
portion of said light image
data associated with said
point and said light source in
alight accumulation buffer”
e '822 Patent Claim 1
'488 Patent Claims 1, 27

Plaintiffs contend that
construing the entirety of thig
claim step [1.4] is
inappropriate. Plaintiffs
contend the following terms
in this step should be
construed as follows:

e “atleast a portion of:
plain and ordinary
meaning (i.e. “at least
some but potentially all
of”)

“a modded point within
said sceng& “a pixel or
group of pixels
representing a point on a
modeled polygon within &
simulated mult
dimensional scene”
“light accumulation
buffer”: “the region of
memory separate and
distinct from the frame
buffer where such data i
stored”

the cumulative light emitted
5 onto the scene by each light
source is stored in a light
accumulation buffer before
the data in the light
accumulation buffer is
combined with the observer
data
e “atleast a portion of:
“one or more values
from”
“a modeled point within
said scen& “a point on a
polygon within said
scene”
“light accumulation
buffer”: “a memory for
storing the cumulative
light emitted onto each
pixel in the scene, from
the observer’s
perspective”

The Parties’ Positions

Plaintiffs sulmit the it would be improper to rewrite the entire the entirety of this term

and that Defendant’s proposed construction is improper as it removes and changesngnitati

within the term and introduces redundancy into the claibké. No. 77at 17—18.Specifically,

Plaintiffs contend that Defendant’'s proposed construction is improper as it: nibves

“‘comparing” and “to determine” from the term, (2) introduces a “combirieditation that is

expressed elsewhere in the claims, and (3) changes that widomisned with the observer

data from “at least a portion of said light accumulation buffer” to “data in the loghiaulation
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buffer.” 1d. at 18-19. With respect to specific phrases within the term, Plaintiffs submit as
follows:

“At least a portion of: Plaintiffs submit that this term has its plain and ordinary
meaning and that it would be improper to limit it to “one or more values from,” andsafe
proposesld. at 19-20. Specifically, Plaintiffs argue that “at least a portion of [data]” &as
meanimg that is distinct from “one or more values from [dat&].”

“A modeled point within said scen& Plaintiffs submit that a “modeled point” is a pixel
or pixels representing a point on the polygon that is modétedat 26-21. According to
Plaintiffs, the Asserted Patents describe that the invention determines if a pixel oo muels
is illuminated by a light source, thus the modeled point, which the claimed poetessiines
whether isilluminated, is a pixel or group of pixel&d. And, Plaintiffs contend, the patents
describe that 3polygons are modeled by beircgnverted to points (pixels) in a 2D image
polygons do not have pointsl. at 22.

“Light accumulation buffer”: Plaintiffs submit that “light accumulation buffer” in
“storing at least a portion of said light image data . . . in a light accumulation bidfers ito
memory in which data is storettl. at 23. This, according to Plaintiffs, is distinct from “light
accumulation buffer” in “combining at least a portion of dagdt accumulation buffer with said
observer data,” which refers to what is stored in that menhrylaintiffs contend that “light
accumulation buffer,” when referring to a memory location in the patents, demamory
“which accumulates light fallingn a pixel” and that is separate and distinct from the “frame
buffer” which stores the combination lijht-accumulatiordataand observer datéd. at 24-26.
Plaintiffs argue that the separate and distinct nature of the two buffexsnised by: (1) the

description of the two buffers as separate and distinct in the exemplbogienentsjd. at 24-
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25, (2) the separate recitation of the two buffers in Claim 11 of the ‘822 Rdtaait26, and (3)
the patents’ distinguishing of priart based on a segae and distinct light accumulation buffer,
id. at 26 (citing '822 Patent col.7 I.234, col.7 11.4953). Finally, Plaintiffs submit that the light
accumulation buffer stores only thight information for pixels that are illuminated, not for
“each pixel in the scene,” as Defendant suggésktsit 26—27.

In addition to the claims themselves, Plaintiffs cite the following intrinsic and dgtrins
evidence to support their positidmtrinsic evidence: ‘822 Patent, at [57] Abstract, col.2 125
30, col.3 112529, col.3 114643, col.3 11.5361, col.4 11.6-20, col.4 1.36-38, col.5 1.5-7, col.5
.66 —col.6 |.3, col.6 11.3337, col.7 1.13-14, col.7 1.4361, col.8 11.34-37, col.8 1.56— col.9
.22, col.11 11.2227, col.11 11.3643, figs.1, 2, 3, 4Extrinsic evidence Ferraro Decl. 11 224,

26 (Plaintiffs’ Ex. C, Dkt. No. 73 at 8-10).

Defendant responds that in addition to its contentions regarding the meanings of the
constituenphrases in this term, it contends that the “for each of said pluralitystep must be
performed before the combining stdpkt. No. 86at 16-17. Specifically, Defendant contends
that light from every light source must be accumulated in the light accumulation beftee
any data in that buffer is combined with observer ddtaVith respect to specific phrases within
the term, Defendant respands follows:

“At least a portion of’”: Defendant respond$at “at least a portion of” modifies vatis
data sets in the claimsach of these data sets is a set of values, and, therefore, “at least a portion
of” data means at least one value from the datadbsett 17-19. Defendant argues that Plaintiff's
proposal threatens to improperly allow thay aumber less than or equal to any of the values in

the data is “at least a portion of” the ddth.at 19.
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“A modeled point within said scen& Defendam respondghat the patents describe that
3D objects within a scene are modeled with polygons taedefore a “modeled point” refers to
a point on a polygonld. at 20. And the pixels in the image data are not modeled, they are
associated with the modedliepolygons.ld. at 26-21. Defendant further responds that the
“comparing” that is done “to determine if a modeled point within said scene is illuminated
includes transforming3D data—and specifically is not limited toor even encompasses
comparing 2D dat Id. at 21-22.

“Light accumulation buffer”: Defendant responddat the light accumulation buffers
not necessarilylistinct from the frame buffer and that the light accumulation buffer stores the
cumulative light emitted onteach pixelin the sceneld. at 23-24. According to Defendang
separate light accumulation buffer is simply a feature of an exemplary embodingerihe
Asserted Patents allow that such a feature is optitchaht 23 (citing ‘822 Patent col.5 1.66
col.6 1.3, col.6 1.61-63, col.7 I.B}. And, Defendant contends, the purported distinction between
the inventions of the Asserted Patents and the prior art is not that the light accmhbuéer is
separate from the frame buffer, but rather that the invention accumulatesaligbt than
accumulatingghadowsld. at 24 (citing '822 Patent col.7 11.493). Defendant also contends that
while the light accumulation buffer stores “at leasportion of of the light imagedata, it
accumulates all of thigght imagedatafor that portion of the data that illuminates the portions of
the scene visible to the observier. at 24-26. Finally, Defendant agrees with Plaintiffs the “light
accumulation buffer” in “storing . . . in a light accumulation buffer” refers &miory whereas
“light accumulation buffer” in “combining . . . light accumulation buffer with said observer data”

refers to values stored in the memddy.at 25 n.6.
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In addition to the claims themselves, Defendant cites the following intrinsicxénuse
evidence to suppbits position:Intrinsic evidence '822 Patent col.1 I.2827, col.2 11.25-28,
col.3 11.27-31, col.3 11.3840, col.3 1.5557, col.4 11.16-17, col.4 11.2138, col.4 11.4343, col.4
[1.50-63, col.5 11.6-9, col.5 1.66— col.6 1.3, col.6 11.3633, col.6 I.8-56, col.6 1.6%+63, col.6
.67 —col.7 .61, col.8 11.68, col.8 11.2223, col.8 11.4567, col.9 11.35, col.9 11.8-17, col.9 1.42,
col.9 11.4454, col.9 1.5962, col.10 11.3335, col.11 11.2225, figs.3, 4, 5, 7A.Extrinsic
evidence Ferraro Decl. 1@, 12-13, 16-17, 23 (Plaintiffs’ Ex. C, Dkt. No. 73 at 5-7, 9);
Goodin Decl® ] 1522 (Ex. B to Corrected Joint Claim Construction and Prehearing Statement,
Dkt. No. 762 at5-8).

Plaintiffs reply thatthe sequence of steps is expressly addressed in the language of the
claims—the comparing and storing steps are performed for each light source before the
combining step is pormed.Dkt. No. 87 at6. With respect to specific phrases within the term,
Plaintiffs reply as follows:

“At least a portion of’: Plaintiffs reply that'portions” and “values” are not synonymous
in the patents, thus Defendant’s proposed construction improperly equates thé&dteahés?7.

“A modeled point within said scené& Plaintiffs reply that the patents are clear that the
“comparing step determines which pixels or groups of pixels are illumindtedat 7. Plaintiffs
further reply that comparing the pixel data comes after the 3D polygonsdedaverted to the
2D image datald. And Plaintiffs replythat the patents desceiba 2D transformation prior to
comparing the pixel datéd. at 78 (citing '822 Patent col.9 1.31-44, fig.4).

“Light accumulation buffer”: Plaintiffs reply that the patemtonsistently describthat

the light accumulation buffer is separate from tlaenie buffer and that the different functions of

° Declaration of Richard Goodin in Support of Defendant Electronic Arts, Inc.’#mCla
Constructions.
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the two buffers also evince that they are separate: the light accumulation dtofees “RGB
pixel data for the accumulated light falling on a pixel or group of pixels” anfrahee buffer
stores “a finallyrendered image for displayltl. at 9 (citing '822 Patent col.7 11.449, col.9
[1.13-22). Finally, Plaintiffs reply that Defendant’s proposed construction does not stataltha
light on pixels visible to the observer is accumulatedther, that proposed construction states
“the cumulative light emitted onto each pixel in the sceltk.at 10.

Plaintiffs cite furthetintrinsic evidenceto support their position:'822 Patent col.7 K15
28, col.8 11.42—-44, col.9 11.31-44.

Analysis

There ardive issues aised by the dispute. First, whether the comparing and storing steps
necessarily are completed before the combining step begins. Sedmtder “at least a portion
of [data]” is necessarilyone or more values from [data]Third, whether a “modeled point
within saidscene” is necessarily a point on a polygon used to model an object within a scene.
Fourth, whether the “comparing” step to determine whether a modeled point withemexisc
necessarily performed on 3D data. Fiftthether the “light accumuti@n buffer” is necessarily
separate from the frame bufféith respect to the firagssue the comparing and storing steps
are completed before the combining step begins. With respect to the second issimyrthe
understands that while “at least a portion of [data]” encompasses “one orvaioes from
[data],” it is not so limited. With respeto the third issue, “a modeled point within said scene” is
a point on an object in the simulated scene as representeelabserver data. With respect to
the fourth issue, the comparing step is accomplished using observer data and lightibgtdata
of which are 2D views of the scene. With respect to the fifth isaltleoughthe light is

accumulated in the “light accumulation buffer” before being combined with the obsiatasfor
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display, the “light accumulation buffer” is not necessarily sepdrata the frame buffer that
ultimatelyholds the result of that combination.

Order of the steps From a plain reading of the claim language, the Court understands
that the comparing and storing steps are completed for each light source befocoentining
stepbegins.

“At least a portion of: The Court is not persuaded that “at least a portion of,” when
referring to data, necessarily means at least one value from the data, as Defentands.
Importantly,it is unclear what constitutes a “value” in Batlans proposed constructioihat
said, the Court does not understand that the plain and ordinary meaning of “at leasinapfiorti
data encompasseany number that is dractional component of oneumberwithin the set
Something that is “at least agion of” data must be tied to the data. For example, the Court
understands that “comparing at least a portion of said observer data witst at peation of said
lighting data” is not satisfied by comparing two values unless one valuel iottee oberver
data and the other value is tied to the lighting data. But this does not preclude fractional
comparisons, such as determining whether the observer data is a fractiopaheotmof the
lighting data.

“A modeled point within said scen& As set forh in the above section on “light image
data” the Court does not understand that seeme image data is necessarily in the form of
pixels (or arrays of data corresponding to disfulayice pixels). Further, as set forth in the
above section on “observer data,” the Court does not understanobjeets in the simulated
scene are necessarily modeled using polygons. That said, the Court understarttie tha
“modeled point within said scene” refers to a point on a modeled 3D object within the sanulat

scene.But this does not mean that the “comparing” step necessarily is comparimataD
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Rather, the claim language expresses that the comparison is between observer logtarmn
data, both of which represent 2D views of the scene.

“Light accumulation buffer”: Although the “light accumulation buffer” is depicted in
certain exemplary embodiments as separate fhr@frame buffer, the Court does not understand
the patents to require that the “light accumulation buffer” is separatetifi@tiirame buffer.”In
fact, he patents describe that a single data structure may serve more than one. gtopos
example, the “camera image” data structure at one point in the process holde jcattra
image data and at another point in the process holds the combioftien camera image data
and the accumulated light image dath.at col.9 1113-17 (“pixel data value from camera image
51A is multiplied by a corresponding pixel data value from light accumulatioerbbffG and
the results are stored in camera imag@&™1col.9 .44 (“CAMERA IMAGE (SPx, SPy) *=
ACCUM (SPx,SPy)”). Thus, the patents expressly teach that a single data structuseimway
more than one function. The Court discerns no contrary teaching that would require #e fram
buffer and light accumulation buffer be different data structures, Ibgioalphysically. That
said, the Counteiterateghat light accumulation data is not combined with the observer data until
the comparing and storing steps are complete.

Accordingly, the Court construes stterm as follows:

e order of the comparing, storing, and combining steps: the comparing and storing
steps are completed befdreginning the combining step;

e “at least a portion offs not limited to “one or more values from,” has its plain
and ordinary meaning, and needs no further construction;

e “amodeled point within said scénmeans ‘a point on a modeled object within

said scene”;
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e ‘“light accumulation bufférmeans‘memory for storing théight image data for
cumulativelight falling ona region in the observer image corresponding to the
modeled point.”

E. “combining at least a portion of said light accumulation buffer with said
observer datd

Disputed Term Plaintiffs’ Proposed Defendant’s Proposed
Construction Construction
“combining at least a portion Plain and ordinary meaning.| multiplying one or more pixe
of said light accumulation values in the light
buffer with said observer e ‘“light accumulation accumulation buffer by the
datd buffer”: “stored data corresponding polygon colof
representing the value(s) in the observer datg
e '822 Patent Claim 1 accumulated light falling
e 488 Patent Claims 1, 27 on a pixel or group of
pixels”

The Parties’ Positions

Plaintiffs submit that this term plainly refers to the production of composite ichaige
by combining the light accumulation buffer and observer.dta No. 77at 27—-28. According
to Plantiffs, “combining” is not limited to “multiplying,”as Defendant suggests, but rather
includes other forms of combining, such as adding.at 28. “Multiplying” is sinply an
exemplary embodiment described in the Asserted Patents and is expressdyineCiaim 21 of
the '822 Patentld. Thus, Plaintiffs argue, construing “combining” as “multiplying” improper|
limits the claims to an exemplary embodiméddt.Plaintiffs further submit that the observer data
does not included “polygon color value(s),” as suggested by Defendant, as the values in the
observer data are 2D pixel values, not 3D polygon valde®laintiff also submits that “light
accumulation buffer,” assed in this term, refers to the data representing the accumulated light

falling on a pixel rather than the buffer itsédf. at 28—29.
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In addition to the claims themselves, Plaintiffs cite the followmgnsic evidence to
support their position: '822 Patent col.4 11.35-37, col.4 11.60-62, col.7 11.4-6, col.7 11.44-53, col.8
11.57-60.

Defendant responds that the only method of “combining” described in the Asserted
Patents is multiplying and therefore “combining” should be construed as muljipBkt No.

86 at 26—27.Defendant argues that construing “combining” to include other forms of camgbini
such as addition, would render the claims invalid for lack of the requisite writtenptiesc
support for or enablement of such combiniklg.at 27-28.

In addition to the claims themselves, Defendant cites the follommtngsic evidenceto
support its position: ‘822 Patent col.9 1.14-17, col.9 .44, fig.4.

Plaintiffs reply thatthe patents state that in addition to the described embodiments,
“[tIhose skilled in the amvill recognize thatother conventions and/or arrangementsn also be
used for storing andmanipulating the data,” so it would be improper to limit “combining” to
the exemplary multiping. Dkt. No. 87 atlO (quoting '822 Patent col.7 I3 (modification and
emphasis by Plaintif}3.

Plaintiffs cite furtherintrinsic evidenceto support their position: ‘822 Patent col.7H.1

Analysis

There aretwo issues raised by the dispute. Finstiether “combining” is necessarily
multiplying. Second, whether the observer data that is combined with the accumulated light data
is necessarily the polygon color value(s) in the observer Wéith respect to the firsssue
“combining” is not limited to “multiplying.”With respect to the secdnssue,“said observer

data” is notimited to corresponding polygon color value(s) in the observer.'data
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While the patents describe an exemplary embodiment in which light accumulatson d
and observer data are combined by multiplying the data, the Court does not understand that
combining these two pieces of data is limited to that embodirteePhillips v. AWH Corp,

415 F.3d 1303, 1323 (Fed. Cir. 2005) (en banc) (“we have expressly rejected the contention that
if a patent describes only a single embodiment, the claims of the patent mustsheied as
being limited to that embodiment”§ee alsoThorner v. Sony CompuEntm’t Am. LLC 669

F.3d 1362, 1366 (Fed. Cir. 2012) (“It is likewise not enough that the only embodiments, or all of
the embodiments, contain a particular limitation. We do not read limitations from the
specification into claims; we do n#define words. @ly the patentee can do that.3RI Intl v.
Matsushita Elec. Corp.775 F.2d 1107, 1121 (Fed. Cir. 1988n banc) (“he law does not
require the impossible. Hence, it does not require that an applicant describe in ifisaipac

evely conceivable and possible future embodiment of his inveftiom fact the patents
expressly describe other ways in which data may be combined. For exagilactumulation

data may be combined with light image data by adding the two items ofidlas.col.9 1.42
(“ACCUM (SPx, SPy}= LIGHT IMAGE (LPx, LPy)). The Court discerns no reason to limit
“combining” to multiplying.

Likewise, the Court discerns no reason to limit the “observer data” that lsireeshnwith
theaccumulated light imagaata o “corresponding polygon color value(s) in the observer data.”
To begin, the Court notes, and the parties agree, that “observer data” is naot iinutdor data.
Indeed, as set forth above, Defendant argues that the observer datelodsonly depth dta.

While the Court understands that “observer data” necessarily includeggartding the color of
objects in the simulated scene, that does not mean that comaguagiulated light imageata

with observer data necessarily involves combinaggumuléed light imagedata with the
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polygon colorvalues As with construing “combining” as “multiplying,” construing this term to
require combination of “corresponding polygon color value(s) in the observer data” would
improperly narrow the term.

With respect to Defendant’s claioonstruction argument based on the purported lack of
written description or enablement support for a “combining” that encompasses more than
“multiplying,” the Court declines to engage in such an invalidity analpsisheen banc Federal
Circuit stated irPhillips,

While we have acknowledged the maxim that claims should be construed to

preserve their validity, we have not applied that principle broadly, and we hav

certainly not endorsed a regime in which validity analysis is aaegamponent

of claim constructioninstead, we have limited the maxim to cases in which the

court concludes, after applying all the available tools of claim construchian, t
the claim is still ambiguous.

415 F.3d at 1327 (citations and quotation marks omitted). Here, RRillips, the requested
validity analysis is inappropriate.
Accordingly, the Court construes the term as follows:
e “combining at least a portion of said light accumulation buffer with said observer
data” meansc¢ombining at least a portion of the data in the light accumulation

buffer with said observer data.”

F. “displaying resulting image data to a computer screen”
Disputed Term Plaintiffs’ Proposed Defendant’s Proposed
Construction Construction

“displaying resulting image | causing the resulting image | displaying the pixel data
data to a computer scréen | data to appear on a computerresulting from combining the
screen portion of the light

e '822 Patent Claim 1 accumulation buffer with the
observer data
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The Parties’ Positions

Plaintiffs submit that this term requires that the image be display@domputer screen
rather tharon a computer screen, and therefore the claim “does not require the actual display on
a computer screehDkt. No.77 at 29-30.

In addition to the claims themselves, Plaintiffs cite the followmgnsic evidence to
support their position: '822 Patent col.4 11.9-19, col.7 11.54-59.

Defendant responds that the meaning of “displaying” is well understood and does not
need to be construed and that the “resulting image data” is the image data uhatfres
combining at least a portion of the light accumulation buffer with the observeDdatdNo. 86
at 28. With respect to “displaying,” Defendant contends that Plaintiffs’ proposedraonish
was disclaimed in prosecution of the 488 Patent when the patentee argube thisplaying”
of the ‘822 Patenis different than “generatgnan output signal to a displayn that the latter
does not involve “displaying or having a display as part of the system or metdoadt’ 29
(quoting '488 Patent File Wrapper October 21, 2002 Amendment at 2, Dkt. N®.a8&
(modification marks omittegl) With respect to “resultingnage data,” Defendant contends that a
plain reading of the claim shows that “resulting” refers back to the “cunddistep and that the
patents state the image data is comprised of pilels.

In addition to the claims themselves, Defendant cites fl@ning intrinsic evidenceto
support its position: '488 Patent File Wrapper August 28, 2002 Office Action (Defendan®,
Dkt. No. 863 at 19-22), October21, 2002 Amendment (Defendant’s Ex. 2, Dkt. No-3ét 2-
15).

Plaintiffs reply that'displaying. . .to a computer screen” does not require displayimg

a computer screekt. No. 87 atl0-11.Plaintiffs further reply that the statements from the
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prosecution history of the '488 Patent distinguish the ‘822 Patent’s claimglei#88 Patent’s
claims on the ground that the '822 Patent’s claim require display to a computer screesswhe
the '448 Patent’s claims do not require a computer scleeat 11.

Plaintiffs cite furtherintrinsic evidence to support their position: '488 Patent File
Wrapper October 21, 2002 Amendment (Defendant’s Ex. 2, Dkt. N@ 862-15).

Analysis

There ardwo issues raised by the dispute. First, whether “displaying . . . to a computer
screen” requires displaying on a computer scr&aecondwhether the “resultingmage data” is
the result of “combining at least a portion of said light accumulation buffer widhobserver
data.” With respect to the firsissue, the Court understands that the resulting imageislata
displayed on a computer scrediith respect to th second issue, the “resulting image data” is
the result of the “combining” step.

The Court understands “displaying . . . to a computer screen” in light of the prosecuti
history to mean “displaying . . . on a computer screen.” Specifically, the patxpiained this
term in the course of prosecuting the '488 Patent as “displaying [the impg®elsome type of
computer screen.488 Patent File Wrapper October 21, 2002 Amendmentat(Refendant’s
Ex. 2, Dkt. No. 863 at 34) (emphasis added). While the Court does not understand this to be a
disclaimer, as Defendant argues, the Court understands the phrase theayaine patentee
explained the phrase—displaying to a screen means displaying on a screen.

The Court understands “displaying” as used here to include that which is nedessary
place the resulting image data in condition for presentation on a computer. $aveexample,
the patents describe that the frame buffer “includes RGB data of theeintidred 2D image of

scene 10” and that “[tlhe data in the frame buffer 50 is provided to output device 56 for display
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to the user.” '822 Patent col.7 I1.581. The patents further explain that the resulting image “is
further rendered in accord with othanocesses, as needed, and eventually stored in frame buffer
50 and displayed as a frame of datial” at col.9 11.1222. Thus, the Court understands that
“displaying” encompasses the further rendering contemplated by the spaterglace the
resulting imgedatain condition for display on a computer screen.
Accordingly,construes the term as follows:
e “displaying the resulting image data to a computer straeans tisplaying the
image data resulting from combining at least a portion of the light accumulation

buffer with the observer data on a computer screen.”

G. “outputting resulting image datd
Disputed Term Plaintiffs’ Proposed Defendant’s Proposed
Construction Construction
“outputting resulting image | transmitting theesulting outputting for display the
datd image data from one location pixel values resulting from
to another combining the portion of the
e ’'488 Patent Claims 1, 27 light accumulation buffer
with the observer data to be
displayed

The Parties’ Positions

Plaintiffs submitthat the Asserted Patents describe “that the output device may be a
display, or may be some other device or method,” such as a printer. Dkt. BRlo3#32 (citing
'822 Patent col.6 I1.7-15, col.6 11.24-27; '488 Patent col.6 l1IZBj—Plaintiffs furthesubmit that
“outputting,” as used in the art, means “transmitting or sendingldodt 31. Thus, Plaintiffs
conclude, “outputting the resulting image data” encompasses sending the data to various
locations, such as to computer screen or a removableldidRlaintiffs argue that Defendant’s

proposed construction is improper as it conflates “outputting” and “displaying” anctiedfg
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removes the distinction between Claim 1 of the ‘822 Pataritich requires “displaying—and
Claim 1 of the '488 Patentwhich requires “outputting.ld.

In addition to the claims themselves, Plaintiffs cite the following intrinsic and dgtrins
evidence to support their positiomtrinsic evidence '822 Patent col.6 1115, col.6 11.24-27,
col.7 11.58-59; 488 Patent col.6l.26-29. Extrinsic evidence Ferraro Decl. {f 2&9
(Plaintiffs’ Ex. C, Dkt. No. 773 at 10);Microsoft Computer Dictionargsth ed. 2002), “output”
(Plaintiffs’ Ex. 1, Dkt. No. 77-5).

Defendant responds that the patentee explained during the prosetutieri488 Patent
that the claims of that patent “relate to systems and methods which generatpuarsignal to a
display.” Dkt. No. 86at 30 (quoting '488 Patent File Wrapper October 21, 2002 Amendment at
2, Dkt. No. 863 at 3) Defendant argues thails proposed constructiogives effect to that
explanation Id. Defendant further responds that each output device listed in the patents is a
device for displaying an image, and none are akinréorevabledisk. Id.

In addition to the claims themselv&efendant cites the followinigitrinsic evidenceto
support its position: '822 Patent col.6 I-22F; 488 Patent File Wrapper October 21, 2002
Amendment (Defendant’s Ex. 2, Dkt. No. 8@t 2-15).

Plaintiffs reply thatDefendant’s construction does not give the propiéect to the
prosecution history of the ‘488 Patent, where the patentee explained the diffieeéneen the
claims of the '822 Patent and the claims of the '488 Patent is

Thus, while there are many similarities between these claimgy¢sant claims

are more particularlyocused on generating image data and then outputting it

rather than both generating the image datand displaying it upon some type of

computer screen... Thus the claims of thig present invention are more narrowly

focusel on systems and methods generating and outputting a particular type
of data than those of the claims of the '822 Patent.
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Dkt. No. 87 atll (quoting '488 Patent File Wrapper October 21, 2002 Amendment at 3, Dkt.
No. 863 at4 (first modification andenphasis added by Plaintiffs)).

Plaintiffs cite furtherintrinsic evidence to support their position: 488 Patent File
Wrapper October 21, 2002 Amendment (Defendant’s Ex. 2, Dkt. N8.&8@-15).

Analysis

There aretwo issues raised by the disputérst, whether “outputting resulting image
data” requires outputting that image “for display.” Second, whether the “resultaggidata” is
the result of “combining at least a portion of said light accumulation buffer widhobserver
data.” With respécto the first issue, the “outputting resulting image data” is not necesdanily “
display.” With respect to the second issue, the “resulting image data” is the result of the
“combining” step.

The term “output” in the Asserted Patents is distinct from “displ&py” example, the
patents provide that “[a]t least one output device 56 is connected to bus 46 and configured to
display or otherwise output data from processor 42 to the user.” ‘822 Patent cokB3l. 238
Patent col.6 11.2426. That is, “output” encmpasses “display” but is not limited to “display.”
The prosecution history does not evince a clear and unmistakable surrender of alf thatpst
not “for display.” While the prosecution history contamstatement that the '488 Patent claims
“relate to systems and methods which generate an output signal to a display” it also contains
statements that the “claims would be more narrowly focused ... on some type «d f=vi
generating graphics signals used within a computer system” and that dnas‘ale more
particularly focused ogenerating image data then outputting it rather than both generating the
image data and displaying it upon some type of computer scrd@&8."Patent File Wrapper

October 21, 2002 Amendment at33, Dkt. No. 863 at 34. Theg statements, taken together in
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the context of the patents’ disclosure, may reasonably be interpoetadan that “outputting
resulting image data” means that once the light accumulation data and observavdatadn
combined, the resulting image data is output following the recited shiatmering steps,
ultimately for presentation to the usdsut not necessarily immediately for display. Thus, the
prosecution history does not rise to a clear and unmistakable disclaimer of dvep¢hah
“outputting for display.” 3M Innovative Props. Co. v. Tredegar Corg25 F.3d 1315, 1326
(Fed. Cir. 2013)(“Where an applicant’'s statements are amenable to multiple reasonable
interpretations, they cannot be deemed clear and unmistékable.
Accordingly,the Caurt construes the term as follows:
e “outputting resulting image dédtmeans butputtingfor presentation to a user the
imagedata resulting from combining at least a portion of the light accumulation

buffer with the observer data.”

H. “precalculated matrix transformation look-up table”
Disputed Term Plaintiffs’ Proposed Defendant’s Proposed
Construction Construction
“precalculated matrix Plain and ordinary meaning | a table with entries pairing
transformation look-up tablef each pixel in the observer’'s
e i.e. “atablecontaining perspective with a pixel in a
e ’'822 Patent Claing coordinates transformed | light source view

e ’'488 Patent Claims 8, 34 from an observer’s
perspective to a light
source’s perspective that
are calculated before the
are needed”

<

The Parties’ Positions

Plaintiffs submitthat a trasformation table in the art is a mathematical construct that is
used to transform data and in the Asserted Patents the transformation tabt tis tugnsform

data from one coordinate system to another coatdisystemDkt. No. 77 at 32. Plaintiffs
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further submit that a “precalculated” transformation table, in the contexiegbpatents, is one
that is calculated at least a frame in advalteat 33.Plaintiffs argue that Defendant’s proposed
constructions improper because it gives no effect to “precalculated at 33—-34.

In addition to the claims themselves, Plaintiffs cite the following intrinsic and dgtrins
evidence to support their positioimtrinsic evidence: '822 Patent col.7 11.6%6, col.8 1.3-33
Extrinsic evidence Ferraro Decl. 11 335 (Plaintiffs’ Ex. C, Dkt. No. 77-3 at 11-12).

Defendant responds that the transformation tables of the Asserted Patents twperat
transform 3D dataDkt. No. 86at 31. Defendant further responds that the tables are expressly
“look-up” tablesand thus must correlate pixel location in the observer view with pixel location
in the lightsource viewld. at 31-32. And Defendant agrees with Plaintiffs that “precalculated,”
in the context of the patents, means at least a frame in adwnae32—33.

In addition to the claims themselves, Defendant cites the follomntrnigsic evidenceto
support its position: '822 Patent col.7 1.62 — col.8 1.2, col.8 11.9-11, col.8 11.48-586, figs.3, 6.

Plaintiffs reply thathe patents describe transformation tables that transform 2D data, and
are therefore not restricted to transforming 3D data, as Defendant suggedin.[37 at 12.

Analysis

There is one issueraised by the disputenamely, whether the transformation is
necessarily a 3D to 2D transformatiorhe Court understands that the transformation is not
necessarily a 3D to 2D transformation, but rather is expressly recited esndfermation of the
observer data from the observer's coordinate system to the light source’s coosgstae—
which, in an exemplary embodimentagDto 2Dtransformation

The Asserted Patents explain generallgt tonverting from one coordinate system to

another is a transformatioee, e.g.’822 Patent, at [57] Abstract (“Transformations between
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different perspective and/or coordinate systems can be precalculatedetbcéimeras or light
sources.”), col.6 1.53&66 (“Known matrix algebra techniques are used to convert or transform
between wdd space coordinate system 20 and the unique coordinates from the perspectives of
light sourcel6, light source 18, and camera 14.”), col.7 £2® (“An exemplary pixel 60',
which corresponds to pixel 60 in camera image 51A, is depicted following tnauagfon as
having light source #1 coordinates, and Li,R,.”). And the patents specifically describe a
transformation table that “is used, in accordance with certain embodimentsio’¢h&on to
provide for rapid transformation of pixels between camera coordinates and digice s#1
coordinates.”ld. at col.7 11.6366. Thus, this table is used to convert from one 2D coordinate
system (the observer’s) to another 2D coordinate system (the light soufbe'sjansformation
table is explicitly descrilik as convertingfrom a 2D system toa 2D system Thus, the
“precalculated matrix transformation looip table” should not be understood to necessarily
involve transformation of 3D coordinates.

Further, the Court declines to read in Defendant’s suggegsedny” limitation. First, it
is unclear what “pairing” entails. To the extent Defendant intends “paitmghean that the
table hasboth observer coordinates and liginiurce coordinates, the Court disagreBse
patents describan exemplary table thatcludes the same number of entries as there are points
in the camera (observer) and ligidurce viewsld. at col.7 1.66- col.8 |.2. A table witlpairs of
entries, one for observer coordinates and one for correspondingdigite coordinates, would
have twice as many entrids. this particular example, the table entries are “preferably arranged
to directly correspond[] to the sequential memory addresses of thedaieelalues in camera
image 51A.”Id. Thus, the exemplary table allows a laqgk of the lightsource coordinates

corresponding to the observer coordinates without “pairing.”
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Accordingly, the Court construes this term as follows:
e “precalculated matrix transformation leak tablé means fook-uptable of
lighting data coordinates thabrrespond to observer data coordinates where the
lighting data coordinates are calculated at least a full frame in advance of the step
of converting.”

“selectively controlled source color data that can be changed over a period of

time”
Disputed Term Plaintiffs’ Proposed Defendant’s Proposed

Construction Construction

“selectively controlled sourc( a portion of the source color| multiple light images

color data that can be data that can be changed to| reflecting the change in light

changed over a period of simulate dynamically emitted by a source over time

time” changing light

e '822 Patent Clain®

e ’488 Patent Claim8, 35

The Parties’ Positions

Plaintiffs submitthat the Asserted Patents describe chanlygig-source data, such as
“source color data,” teimulate light sources that change over time, such as light reflected from
rippling water Dkt. No. 77 at 34. Plaintiffs argue that Defendant’s proposed construction
improperly reads out “data” from the term and improperly requires “pheiltimages wherea
the patents describe that a single image “can include a dynamically changingajrapage.”

Id. at 35 (quoting '822 Patent col.10 .686l.11 1.7).

In addition to the claims themselves, Plaintiffs cite the followmgnsic evidence to
support tleir position:’822 Patent col.3 .64 — col.4 |.5, col.10 1.63 — col.11 I.7.

Defendant responds th#te plain meaning of “selectively controlled” requires actual
control, and not just capabilitppkt. No. 86at 33. Defendant further responds that all data

memory may be changed thus Plaintiffs’ proposed construction provides no meaningful
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distinction between the claims in which this term appears and the claims from wbsgh th
claims dependd. And Defendant responds that because this term appears in methodladims
must be performed to be infringedterpreting this term as mere capability leaves it unclear
whether the claims are infringed if the source data can be changed, butds &83-34. This
lack of clarity would render the claims indefinitiel. at 34 (citinglPXL Holdings, LLC v.
Amazon.com, Inc430 F.3d 1377, 1384 (Fed. Cir. 2005)).

In addition to the claims themselves, Defendant cites the follomntnigsic evidenceto
support its position: ‘822 Patent col.10 .66 — col.11 [.13.

Plaintiffs reply thatthe patents describe that “a light image can include a dgadyni
changing graphical image” and therefore it would be improper to require auitjpt images.
Dkt. No. & at 13. Plaintiffs further reply that the claim language is expressly directed to
capability, in that the selectively controlled source color databe changed and therefore it
would be improper to require actual contidl.

Analysis

There aretwo isstes raised by the dispute. First, whether the source color data must
change over timeSecondwhetherchanging source color data necessarily requires multiple light
images With respect to the firsssue the source color data need not change over time, so long
as it can change and is controlled to change or not chafitterespect to the second issue, the
change in source color data need not be represented as multiple light images.

This term is best understood in the context of the surrounding claigudga. For
example, Claim 9 of the '822 Patent, reproduced below and annotated by the Court, phavides
the term is reflecting a characteristic of the source color data that is nadéeibun the claimed

method. The term is not a separate “changingp stethe process. Thus, this claim language
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means that the shadevwndering methogrovides lighting data thahcludessource color data
that can be selected and controlled in order to change it over a period.dininiat period of

time is set forth in the claimshis recited characteristic of lighting data does not raise an
indefiniteness issue as dealt withIPXL Holdings, LLC v. Amazon.com, Ind30 F.3d 1377
(Fed. Cir. 2005) There, the Federal Circuit held that an apparatus claim that idclade
limitation requiring the user to actually use the apparatus was indefinite forgnmpethod and
apparatus claimdd. at 1384. Here, in contrast, the claims simply recite characteristics of the
data that is manipulated according to the claimed mefhoat is, the data thas provided per

the “providing lighting data” must include changeable source color data.

The patents further explain that
P P ) '822 Patent

changing the lighting data does not requjre 1. A shadow rendering method for use in a compulter
system, the method comprising the steps of:

. . providing observer data of a simulated multi-dimensional
multiple images. Such a change may e

scene;
providing lighting data associated with a plurality of
effected, for examp|e’ by including A simulated light sources arranged to illuminate said

scene, said lighting data including light image data;

. i i . for each of said plurality of light sources, comparing at
“dynamically changing graphical imageg” least a portion of said observer data with at least a
portion of said Lighting data to determine if a modeled
point within said scene is illuminated by said light
source and storing at least a portion of said light image
data associated with said point and said light source in
col.11 I.1. a li_gl?l accumulation bu_ﬂ'er; a‘nd .lhc{] _
combining, at least a portion of said light accumulation
) buffer with said observer data; and

Accordingly, the Court construes displaying resulting image data to a computer screen.

2. The method as recited in claim 1, wherein said observer
data includes observed color data and observed depth data
associated with a plurality of modeled polygons within said
scene as rendered from an observer's perspective.

d HseleCtlvely controlled 4. The method as recited in claim 2, wherein said highting
data includes source color data associated with at least one
of said light sources and source depth data associated with
said plurality of modeled polygons within said scene as
rendered from a plurality of different light source’s perspec-
be changed over a period ¢f  fves.

9. The method as recited in claim 4, whurun at least a
pomon 01 -».ui SOUrce u)]m hm is

in a light image '822 Patent col.10 .66

this term as follows:

source color data that can

time” means ‘Source color

during whu.h at least the step of dlsplaymg resulting image
data to said computer screen is repeated a plurality of times.

data that the computer can
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change ovea period of time.”
VI.  CONCLUSION
The Court adopts the above constructions set forth in this opinion for the disymaked
agreederms of theAsserted Patent3he parties are ordered that they may not refer, directly or
indirectly, to each other’s claim construction positions in the presence of yhéikewise, the
parties are ordered to refrain from mentioning any portion of this opinion, othemhthacttal
definitions adopted by the Court, in the presence of the jury. Any reference to cfatruction

proceedings is limited to farming the jury of the definitions adopted by the Court.

SIGNED this 27th day of September, 2016.

%SQMJL_

ROY S. PAYNE
UNITED STATES MAGISTRATE JUDGE
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