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I. INTRODUCTION 

Intellectual Ventures II LLC (“IV”) asserts twelve patents against Defendant Tesla, Inc. 

(“Tesla”), six of which include terms that require construction at this stage:  U.S. Patent Nos. 

6,894,639 (“the ’639 patent”); 7,181,743 (“the ’743 patent”); 7,336,805 (“the ’805 patent”); 

8,898,395 (“the ’395 patent”); 9,232,158 (“the ’158 patent”); and 10,136,416 (“the ’416 patent”) 

(collectively, the “Asserted Patents”).  Tesla proposes constructions that remain faithful to the 

proper scope of the Asserted Patents’ claims.  For example, Tesla’s construction of “broadcast 

information” from claim 1 of the ’416 patent simply applies the plain meaning of the term, which 

is “information that is received via a broadcast transmission to all UEs within a base station’s 

coverage area.”  That plain meaning is also consistent with the intrinsic record and how relevant 

extrinsic evidence defines the term. 

Where claim language is objectively uncertain, Tesla argues indefiniteness.  First, claim 1 

of the ’639 patent recites “said target feature information,” but there is no other “target feature 

information” in the claim.  Moreover, this limitation could reasonably be interpreted as either “a 

target feature information” or as “said target specific feature information,” but the intrinsic record 

does not specify which one (if either) is correct.  Because there are multiple potential 

interpretations, the term lacks objective certainty and is indefinite. 

Second, the “said processing” limitation in claim 1 of the ’395 patent also lacks antecedent 

basis and fails to inform a person of ordinary skill in the art (“POSITA”) with reasonable certainty 

about the claim scope.  Claim 1 recites multiple structures which could perhaps perform “said 

processing” and it also recites multiple groups of instructions which could perhaps be the subject 

of “said processing.”  Moreover, the timing of “said processing” is objectively uncertain.  Because 

the intrinsic record does not inform a POSITA of which of multiple potential interpretations of 

“said processing” (if any) is claimed, claim 1 lacks objective certainty and is indefinite. 
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Third, claim 1 of the ’805 patent recites terms of degree whose scope is objectively 

uncertain in light of the intrinsic evidence—i.e., “may at least partially describe a potential 

destination” and “potential geometric objects for plausibility using a matching algorithm so as to 

identify one or more plausible objects.”  While terms of degree are not per se indefinite, here, the 

claimed terms lack any objective certainty and both are therefore indefinite. 

Thus, Tesla respectfully requests the Court adopt its proposed constructions. 

II. OVERVIEW OF ASSERTED PATENTS1 

A. The ’639 Patent 

The ’639 patent, titled “Generalized Hebbian Learning for Principal Component Analysis 

and Automatic Target Recognition, Systems and Method,” was filed in December 1991 and issued 

on May 17, 2005.  See Ex. 1 (’639 patent).  The ’639 patent is directed to a method of distinguishing 

targets from background clutter.  Id. at Abstract.  More specifically, the ’639 patent describes 

calculation of data statistics from input data provided by sensors and uses the data statistics to 

identify and select “feature information” that is used to distinguish targets from background clutter.  

Id. 

B. The ’805 Patent 

The ’805 patent, titled “Docking Assistant,” issued on February 26, 2008.  See Ex. 2 (’805 

patent).  The ’805 patent purports to describe a method for assisting a driver docking a truck (e.g., 

in a parking bay or loading platform) using image analysis.  Id. at Abstract.  The vehicle uses a 

camera (e.g., image sensor 22 on vehicle 20 in Figure 2) to obtain image data.  Id. at 2:56–57. 

 
1 Tesla provides an overview for only those patents with disputed claim terms (the ’639, ’805, 
’395, and ’416 patents), but not patents with agreed constructions (the ’743 and ’158 patents). 

Case 1:24-cv-00884-ADA     Document 26     Filed 01/09/25     Page 6 of 33

IPR2025-00218 Exhibit 2003 Page 6 of 257



3 

 

’805 patent at Fig. 2. 

The obtained images are analyzed to locate objects, such as a cargo door 26 in Figure 2.  

Id. at 7:13–29.  The patented system purports to accomplish this by breaking down the image data 

into “edge segments” and storing relationships between the edge segments in a “mathematical tree 

structure.”  Id. at 3:37–39; 4:43–45.  The edge segments “are then analyzed to check for the 

presence of a geometric object that is similar to a geometric form which, typically, at least partially 

describes a potential destination.”  Id. at 3:40–43.  The detected geometric objects are then 

“analyzed for plausibility using a matching algorithm.”  Id. at 2:41–43, 3:3–8, 3:47–50.  Plausible 

objects undergo additional “acceptance analysis.”  Id. at 3:41–54.  Accepted objects are then used 

to compute an “optimized travel path” to assist in vehicle guidance.  Id. at 3:58–64. 

C. The ’395 Patent 

The ’395 patent, titled “Memory Management for Cache Consistency,” issued on 

November 25, 2014.  See Ex. 3 (’395 patent).  It is a continuation of an application originally filed 

on April 7, 2005 (now U.S. Patent No. 7,376,798). 

The ’395 patent purports to describe management of cache memory in a multiprocessor 

architecture in which groups of instructions are executed atomically by a processor.  Id. at Abstract; 
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id. at 2:8–9 (Summary of the Invention); see also id. at 2:1–7 (alleging prior attempts “are limited 

to a single memory operation per instruction group” and purporting to give a solution to “overcome 

this disadvantage”); id. at 4:11–12.  Each group can include instructions that, when executed by 

the processor, cause a cache line associated with that processor to be accessed, which in turn causes 

an indicator associated with that group of instructions in the cache line to be updated to reflect that 

access.  Id. at 2:9–15.  “The cache line is indicated as having been accessed until execution of the 

group of instructions is ended.”  Id. at 2:15–16. 

With reference to Figures 1 and 2, processor 10 and external agents 11-13 may each be 

executing a group of instructions.  Id. at 4:3–5.  An instruction group is handled atomically (e.g., 

it is treated as a unit) and it may seek access to the cache associated with the processor executing 

that instruction or to the cache of an external agent.  Id. at 4:11–15. 

   

’395 patent at Fig. 1 (left), Fig. 2 (right). 

When a given processor, e.g., processor 10, begins to execute a group of instructions, it 

allocates an observed bit for that group of instructions to each cache line in cache 14.  Id. at 5:28–

32.  If cache line 21 is accessed because of an instruction in instruction group A being executed 

by processor 10, then observed bit 24 is set.  Id. at 5:32–37.  Similarly, if cache line 21 is also 
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accessed because of an instruction in instruction group B being executed by processor 10, then 

observed bit 25 is also set. 

When execution of an instruction group by a processor, e.g., processor 10, is ended, then 

the observed bits associated with that instruction group are cleared.  For example, when instruction 

group A “is committed, rolled back, or aborted,” then the observed bit 24 associated with 

instruction group A in cache line 21 is cleared.  Id. at 5:41–47.  Additionally, if an external 

agent 11–13 snoops cache line 21 while observed bits 24 and 25 remain set, then instruction group 

A (corresponding to observed bit 24) and instruction group B (corresponding to observed bit 25) 

are rolled back, and the observed bits 24 and 25 are cleared.  Id. at 5:49–61. 

D. The ’416 Patent 

The ’416 patent is titled “Communicating on a Shared Channel in a Wireless Network” 

and issued on November 20, 2018.  See Ex. 4 (’416 patent).  It relates to cellular communications.  

Id. at 1:15–21.  Specifically, the ’416 patent purports to reduce wasting cellular resources on 

unused signaling channels.  Id. at 3:58–61.  It does so by using bits in the Broadcast Channel 

(“BCH”) to indicate whether a particular timeslot within a frame is needed for signaling, and if 

not, providing an indication that the channel can be used as a shared channel.  Id. at 9:38–58. 

III. LEGAL STANDARDS 

A. Claim Construction 

In view of the Court’s familiarity with claim construction, Tesla will forgo a lengthy 

recitation of law.2  Tesla cites particularly relevant authority inline within specific arguments, and 

otherwise reserves the right to respond to any authority cited in IV’s responsive brief. 

 
2 See Judge Albright’s “Standing Order Governing Proceedings (OGP) 4.1–Patent Cases” (Apr. 
14, 2022) at Section IX (“The Court has familiarity with the law of claim construction and 
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B. Indefiniteness 

“A patent is invalid for indefiniteness if its claims, read in light of the patent’s specification 

and prosecution history, fail to inform, with reasonable certainty, those skilled in the art about the 

scope of the invention.”  Nautilus, Inc. v. Biosig Instruments, Inc., 572 U.S. 898, 898–99 (2014).  

Claims are indefinite when, for example, “the claim language ‘might mean several different things 

and no informed and confident choice is available among the contending definitions.’”  Interval 

Licensing LLC v. AOL, Inc., 766 F.3d 1364, 1371 (Fed. Cir. 2014) (quoting Nautilus, 572 U.S. at 

911 n.8).  Seemingly clear terms also may be indefinite based on inconsistent or confusing usage.  

See Infinity Computer Prods., Inc. v. Oki Data Americas, Inc., 987 F.3d 1053, 1062 (Fed. Cir. 

2021) (“We recognize that, in a vacuum, it might seem odd to hold ‘computer’ indefinite.  . . .  Yet 

the indefiniteness here does not reside in the term ‘passive link’ or ‘computer’ on its own but rather 

in the relationship between the two in the context of these claims.”).  Further, a claim could be 

indefinite if a term does not have proper antecedent basis when a POSITA, “faced with the claims 

and the specification, could not, with reasonable certainty, discern the meaning of the claim term.”  

Bushnell Hawthorne, LLC v. Cisco Sys., Inc., 813 F. App’x 522, 526–27 (Fed. Cir. 2020). 

IV. LEVEL OF ORDINARY SKILL IN THE ART 

Tesla identifies the level of a POSITA for each patent with a disputed claim term:  

 ’639 Patent: A POSITA in December 1991 would have been someone 
knowledgeable and familiar with the image processing systems pertinent to the ’639 
patent.  That person would have a bachelor’s degree in computer science, computer 
engineering, electrical engineering, or equivalent training, and approximately four 
years of experience working in the field of image processing.  Lack of work 
experience can be remedied by additional education, and vice versa. 

 ’805 Patent: A POSITA in June 2004 would have had a bachelor’s degree in 
electrical engineering, computer engineering, computer science, or a related 

 
encourages the parties to forego lengthy recitations of legal authorities and to instead focus on the 
substantive issues unique to each case.”). 
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subject, and four years of work experience in image processing, automated vehicle 
control/navigation, or a related field.  Less experience may be necessary with 
additional education (e.g., a master’s degree), and likewise, less education may be 
necessary with additional work experience (e.g., 5–7 years). 

 ’395 Patent: A POSITA in April 2005 would have had a bachelor’s degree in 
electrical or computer engineering, computer science, or a related subject, and two 
years of professional experience “in the data processing arts” (Ex. 3 (’395 patent) 
at 3:4–7) and multiprocessor speculative execution or a related field.  Less 
experience may be necessary with additional education, and likewise, less 
education may be necessary with additional work experience. 

 ’416 Patent: A POSITA in September 2007 would have had a bachelor’s degree in 
electrical engineering, computer engineering, or an equivalent, and approximately 
two years of professional experience relating to wireless communication 
technology.  Lack of professional experience can be remedied by additional 
education, and vice versa. 

V. AGREED CONSTRUCTIONS 

The parties agreed to the following constructions and request the Court adopt these 

constructions: 

A. ’743 Patent 

Term Agreed Construction 

Preamble (claim 10) Limiting 

B. ’158 Patent 

Term Agreed Construction3 

“integration time” (claims 1, 8) 
“the time the image sensor collects and integrates 
signal from the scene” 

“an image capture device” (claim 1) 
“a device including a plurality of sensors, where two or 
more of the plurality of sensors each capture an 
overlapping portion of the same scene” 

 
3 This Court previously construed these two terms from the ’158 Patent.  See Intellectual Ventures 
I LLC v. General Motors Co., No. 6:21-cv-1088-ADA, Dkt. 83 at 2, Dkt. 84 at 46–52 (W.D. Tex. 
Dec. 1, 2022).  The parties agree the Court should adopt its prior constructions. 
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VI. DISPUTED TERMS4  

A. “said target feature information” (’639 patent, claim 1) / “said feature 
information” (’639 patent, claim 7) 

Tesla’s Proposed Construction IV’s Proposed Construction 

Indefinite  Plain and ordinary meaning.  Not indefinite. 

 
The term “said target feature information” is indefinite because it lacks antecedent basis 

and can potentially be interpreted in multiple ways.  The claim language and specification provide 

multiple, equally plausible, ways to address the lack of antecedent basis, and the prosecution 

history only adds confusion.  When Tesla asked IV to identify the antecedent basis, IV refused and 

instead doubled down on its “plain and ordinary” construction.  Ex. 5 (12-18-2024 Email fr. 

Downing to Ellis re: claim construction).   

There can be no dispute the term “said target feature information” lacks antecedent basis.  

The term refers to “said target feature information” even though the claims do not previously 

introduce “target feature information.”  See Ex. 1 (’639 patent) at claim 1.  Thus, the term must be 

construed to correct the absence of an antecedent basis. 

But it is unclear how that can be accomplished because there are at least two ways to 

remedy the absence of antecedent basis and neither is more likely correct than the other.  First, 

“said target feature information” could refer to “a target feature information,” which means the 

word “said” was drafted erroneously.  This rewrite would introduce a concept (“target feature 

information”) to the claim that is not found in any of the other limitations.  Second, “said target 

feature information” could refer to “said target specific feature information,” which would mean 

“specific” was omitted erroneously.  This second rewrite would make all the “feature information” 

 
4 The disputed terms are addressed in the order specified in Section IX of the Court’s OGP. 
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the same throughout the claim, but it would change the meaning of the term entirely.  Neither 

option is more likely correct than the other in view of the intrinsic record and, thus, neither is 

appropriate.  See Novo Indus., L.P. v. Micro Molds Corp., 350 F.3d 1348, 1354–58 (Fed. Cir. 2003) 

(finding claim indefinite and reversing district court’s attempt to correct error in claim because 

“district court can correct a patent only if (1) the correction is not subject to reasonable debate 

based on consideration of the claim language and the specification and (2) the prosecution history 

does not suggest a different interpretation of the claims”); see also Synchronoss Techs., Inc. v. 

Dropbox, Inc., 987 F.3d 1358, 1366–67 (Fed. Cir. 2021) (affirming indefiniteness finding because 

patentee’s “proposal would require rewriting the claims, but it is not our function to rewrite claims 

to preserve their validity” (internal quotations and citations omitted)); see also Chef Am., Inc. v. 

Lamb-Weston, Inc., 358 F.3d 1371, 1374 (Fed. Cir. 2004) (“Thus, in accord with our settled 

practice we construe the claim as written, not as the patentees wish they had written it.”). 

As to the first option, the claim language and specification support replacing “said target 

feature information” with “a target feature information.”  This edit would introduce the concept of 

“target feature information” (whereas the claim previously referred only to “target specific feature 

information”).  This edit is consistent with the specification which teaches target “feature 

information” that may not be target specific.  When discussing the background of the invention, 

the specification discusses “feature information” that varies from target to target (i.e., “target 

specific feature information”) and feature information that may not vary target to target (i.e., 

“target feature information”):  

With respect to the complexity of pattern recognition and pattern classification 
techniques, many of these techniques rely on feature information to differentiate 
preferred targets from background clutter. Coordination and selection of this 
feature information is an ongoing problem, as the desired feature information itself 
(e.g., contrast-based and texture-based) often varies from target to target (e.g., 
size, stationary, make-up, composition, orientation), target to background (e.g., 

Case 1:24-cv-00884-ADA     Document 26     Filed 01/09/25     Page 13 of 33

IPR2025-00218 Exhibit 2003 Page 13 of 257



10 

location of target), data set to data set (e.g., lighting, time-of-day, ambient 
temperature, and context of scene, sensor characteristics), and data source to data 
source (e.g., one-dimensional or multi-dimensional data, such as digitized infrared 
imagery, digitized TV imagery, digitized Infra-red imagery, speech samples, or 
radar samples). 

Ex. 1 (’639 patent) at 1:29–43 (emphasis added).  Similarly, the specification elsewhere refers to 

both “target specific feature information” and more general “feature information” that may not be 

target specific.  Compare Ex. 1 (’639 patent) at 5:50–55 (“The advantages of this method and 

system and the corresponding hardware and software embodiments are that they generate and 

select the target specific feature information for the classification of preferred targets in the 

context of particular backgrounds.”), with id. at 7:15–20 (“As shown in FIG. 10, the classification 

system inputs the data in module 2, extracts feature information from the inputted data in module 

4 and inputs the feature information into the classification module 6 . . . .”).  Accordingly, the 

specification distinguishes between “target feature information” and “target specific feature 

information,” and the two are not interchangeable.  

But that is not the end of the analysis.  Other claim language suggests the second option: 

that “said target feature information” should be edited as “said target specific feature information.”  

Claim 9 recites a similar scope to claim 1, except that claim 9 is an apparatus claim.  Indeed, 

claim 9 includes a set of apparatus that perform functions similar to those in claim 1.  Among 

those, claim 9 includes a generator limitation that performs the same “generating” function as in 

limitation 1(c), except the generator limitation in claim 9 refers to “said target specific feature 

information” instead of “said target feature information” as in claim 1.  See Ex. 1 (’639 patent) at 

cl. 9 (“(c) a generator to generate said target specific feature information from said data statistics 

outputed from said calculator”).  This suggests that, like claim 9, claim 1 may have been intended 

to refer to “target specific feature information,” but does not. 
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The prosecution history adds to the confusion.  When the application was filed, the 

“generating” limitation recited “said target specific feature information,” but later in prosecution 

the word “specific” was omitted.  Compare Ex. 6 (’639 patent Prosecution History, Dec. 18, 1991 

claim submission) at 3, with id. (’639 patent Prosecution History, May 28, 2004 claim 

amendments) at 8.  And to the extent IV argues “specific” was inadvertently omitted, the same 

change was made in claim 18 (unasserted), but not in other claims (e.g., claim 16), so the omission 

of “specific” across different claims undermines any argument the change was inadvertent.  Id. at 

6, 10. 

Therefore, a POSITA would not know if “said target feature information” is intended to 

(i) introduce “target feature information” (another type of information distinct from and broader 

than the previously introduced “target specific feature information”), or (ii) refer back to the 

previously introduced “target specific feature information.”  E.g., 24/7 Customer, Inc. v. 

LivePerson, Inc., 235 F. Supp. 3d 1102, 1108 (N.D. Cal. 2016) (finding claim indefinite because 

“claim 1 recites elements containing different variations of the term ‘data’” so the “Court agrees 

with LivePerson that it is ambiguous whether these variations of ‘data’ are ‘equivalents, data 

subsets of each other, or completely different sets of data’”).  Even if the inclusion of “said” (or 

removal of “specific”) was done in error, the Court cannot rewrite the claim because there are now 

multiple ways to interpret “said target feature information.”  See Novo, 350 F.3d at 1354–58; 

Cellular Commc’ns Equip. LLC v. AT&T, Inc., No. 2:15-cv-576, 2016 WL 7364266, at *10–*11 

(E.D. Tex. Dec. 19, 2016) (finding claim indefinite and refusing to correct antecedent basis issue 

because correction open to reasonable debate).  Thus, these claim terms are indefinite. 
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B. “may at least partially describe a potential destination” (’805 patent, claim 1) 

Tesla’s Proposed Construction IV’s Proposed Construction 

Indefinite Plain and ordinary meaning. 

 
The dispute here turns on whether the specification provides enough clarity to interpret the 

term of degree: “may at least partially describe a potential destination.”  It does not.  The 

specification is silent on how to measure or determine when a potential destination is “at least 

partially describe[d]” by a geometric object.  The specification’s examples either add more 

subjectivity or ignore the standard altogether.   

The term is found in the “analyzing” limitation of claim 1, which requires analyzing the 

“edge segments” in image data to identify a “geometrical form that may at least partially describe 

a potential destination”: 

[A]nalyzing the plurality of edge segments for the presence of a geometric object 
associated with a geometrical form that may at least partially describe a potential 
destination so as to identify one or more potential geometric objects; . . . . 

The limitation includes several relative terms (“at least,” “partially,” and “potential”), which 

individually or combined together result in what is indisputably a term of degree.   

Although a term of degree is not necessarily indefinite, courts routinely find them indefinite 

when the specification provides no objective guidance for measuring or otherwise determining the 

term of degree.  “Although absolute or mathematical precision is not required, it is not enough, as 

some of the language in our prior cases may have suggested, to identify some standard for 

measuring the scope of the phrase.”  Interval Licensing LLC v. AOL, Inc., 766 F.3d 1364, 1370–

71 (Fed. Cir. 2014) (internal quotations and citations omitted) (emphasis in original).  Instead, 

“[t]he claims, when read in light of the specification and the prosecution history, must provide 

objective boundaries for those of skill in the art.”  Id. at 1371; see also Berkheimer v. HP Inc., 881 
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F.3d 1360, 1364 (Fed. Cir. 2018) (“Our case law is clear that the objective boundaries requirement 

applies to terms of degree.”).  In fact, courts have found “at least partially” to be indefinite when 

there is no clear objective standard disclosed in the specification.  In Standard Oil, the Federal 

Circuit upheld the district court’s ruling that the phrase “at least partially soluble” was indefinite.  

Standard Oil Co. v. Am. Cyanamid Co., 774 F.2d 448, 451–53 (Fed. Cir. 1985).  This Court 

similarly found “configured to at least partially link two or more interfaces” was indefinite in 

Mirror Imaging LLC v. Wells Fargo Bank, N.A.  See Ex. 7 (No. 6:21-cv-0465-ADA, Dkt. 28 at 4 

(W.D. Tex. Feb. 22, 2022)). 

Indeed, the District of Delaware took issue with “at least in part” for precisely the reasons 

“at least partially” is indefinite here:  because the specification provides no guidance to define the 

term.  In Zadro Prods., Inc. v. SDI Techs., Inc., the court ruled “at least in part generally 

concentrically aligned” was indefinite because the specification “provides no guidance as to what 

amount of generally concentric alignment would satisfy the requirement that at least part of the 

light emitting regions or diodes be generally concentrically aligned with the first reflective mirror 

plate.”  No. 17-cv-1406, 2019 WL 10252726, at *1–*3 (D. Del. June 19, 2019).  The court noted 

“the addition of the phrase ‘at least in part’ must be interpreted as intended to broaden the reach 

the claim language beyond what it would have been had only the phrase ‘generally concentrically 

aligned’ been used.”  Id. at *3.  But the claim was indefinite because “there is no guidance in the 

claim language or the specification as to the limits on how broadly that language in the claims 

should be read.”  Id. 

So too here.  The specification provides no objective, reasonably certain way to measure 

when a “geometric object” “may at least partially describe a potential destination.”  This phrase is 

never described with any detail or used in a relevant example.  The specification discusses the 
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“analyzing” limitation, but that discussion does not provide an objective standard for determining 

whether something “at least partially describe[s] a potential destination.”  Rather, the discussion 

uses other terms of degree, such as “substantially,” “roughly,” and “approximately,” to describe 

the claimed “analy[sis]” (in this example, analyzing whether a docking station “substantially 

corresponds” to a rectangle):  

In a subsequent step, these edge segments are then analyzed to check for the 
presence of a geometric object that is similar to a geometric form which, typically, 
at least partially describes a potential destination. If the typical destination is a 
docking station for trucks at a warehouse, for example, then the typical geometric 
form substantially corresponds to a rectangle having roughly identical side 
lengths of approximately 2.5 m. Within the framework of the inventive method, 
the detected geometric objects that correspond to the typical geometric form are 
then analyzed for plausibility using a matching algorithm, these objects, which are 
classified as plausible, undergoing an additional acceptance analysis . . . . 

Ex. 2 (’805 patent) at 3:39–52 (emphasis added).  Simply substituting different relative words 

(“similar to,” “substantially,” or “roughly”) for the claimed term of degree (“at least partially”) is 

not sufficient.  See, e.g., Fairfield Indus., Inc. v. Wireless Seismic, Inc., No. 4:14-cv-2972, 2015 

WL 1034275, at *14–*16 (S.D. Tex. Mar. 10, 2015) (finding indefiniteness and noting patentee’s 

original proposed construction “merely substituted one ambiguous term, ‘to the extent reasonably 

practical,’ for another ‘substantially prevent’”). 

The specification provides an example of a determination of a potential destination, but the 

example further confuses the issue.  Figure 3 illustrates a loading platform 35 for a truck docking 

at a cargo door 32 of a warehouse: 
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The specification glosses over the technique for determining that geometric objects in this image 

“may at least partially describe[s] a potential destination,” instead saying this step is “assumed”: 

Due to the elevated position of image sensor (22), a cargo door (26, 32) having a 
rectangular geometry is produced as a trapezoidal image in the image data. It is 
assumed exemplarily that, after processing of the image data in image-processing 
unit (11) and of the tree traversal algorithm in unit (12), objects 32, 33, 34 a and 
34 b are identified as geometric objects typically corresponding to a potential 
destination. It is assumed that object 32 corresponds to the image of cargo door 
(26) sought as a destination. 

Ex. 2 (’805 patent) at 7:22–31 (emphasis added).  It cannot simply be the case that the image is 

analyzed for real objects, because at least items 34a and 34b (which the specification says is 

assumed to “at least partially describe a potential destination”) are not images of real objects.  Id. 

at 7:33–37.  There is no explanation as to what criteria the specification uses to make its 

assumptions.  Thus, the specification falls short of providing an objective standard for measuring 

when a geometric object “at least partially describe[s] a potential destination.”  

Because the specification does not provide an objective basis for a POSITA to determine 

what degree of “describing” would satisfy the requirement of “at least partially describ[ing] a 

potential destination,” claim 1 is indefinite.  See, e.g., Rillito River LLC v. Bamboo Indus. LLC, 
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No. 2:17-cv-00181, 2018 WL 4350095, at *9–*11 (E.D. Cal. Sept. 11, 2018) (ruling “partially 

surround” was indefinite because “patent offers no details as to the degree of ‘partially surround’” 

and “claim term is insufficiently defined to offer one ordinarily skilled in the art a means by which 

to calculate ‘partially surround’”). 

C. “potential geometric objects for plausibility using a matching algorithm so as 
to identify one or more plausible objects” (’805 patent, claim 1) 

Tesla’s Proposed Construction IV’s Proposed Construction 

Indefinite Plain and ordinary meaning. 

 
Like the other term from the ’805 patent, the dispute here turns on whether the specification 

provides enough clarity to determine or measure the term of degree: “plausibility” and “plausible 

objects.”  Again, it does not.  The relevant language requires “plausibility using a matching 

algorithm . . . to identify one or more plausible objects.”  The specification discusses “matching 

algorithms” but fails to explain when the outcome of the matching algorithm is “plausible.”  Thus, 

claim 1 is indefinite. 

The relevant limitation from claim 1 requires “analyzing the one or more potential 

geometric objects for plausibility using a matching algorithm so as to identify one or more 

plausible objects,” thereby including terms of degree (“plausibility” and “plausible”).  As 

explained above, the law requires the specification to provide a standard for measuring terms of 

degree.  See Interval Licensing, 766 F.3d at 1370–71.  Here, though, the specification is silent 

about the basis to determine when a “potential geometric object” is “plausible.”  For example, the 

specification is unclear about what constitutes a sufficient match from the “matching algorithm” 

for the “potential geometric objects” to be “plausible.” 

The matching algorithm referenced in the specification is silent on when such matching 

algorithm produces a “plausible object.”  The specification explains the “IPC algorithm” described 
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in a paper by Paul Besl is “particularly advantageously suited” for the claimed “matching 

algorithm.”  Ex. 2 (’805 patent) at 5:25–29.  But the Besl paper discusses how to process collected 

data so the data can be analyzed for a match—it never explains when the outcome of the matching 

algorithm is “plausible” or how to determine “plausibility.”  See generally Ex. 8 (Besl Paper, 

TESLAIV000023924).  Beside the IPC algorithm, the specification only mentions “matching 

algorithm” at a high level without ever providing details for when it produces “plausible objects.”  

See, e.g., Ex. 2 (’805 patent) at 3:3–8 (“In addition, the image-processing unit includes a 

comparator unit (13) for analyzing the detected geometric objects which correspond to the typical 

geometric form, to check for plausibility using a matching algorithm for making a comparison 

with object patterns stored in a memory unit (17).” (emphasis added)). 

The specification also refers to an “acceptance analysis,” but that discussion similarly fails 

to provide objective criteria for determining what is “plausible.”  For example, the specification 

discusses rejecting potential destinations based on either shape or position but does not explain 

how to determine whether a particular shape or position should result in rejecting a potential 

destination: 

In one especially advantageous type of acceptance analysis, in those cases in which 
the surrounding field is recorded by the sensor from an elevated position, those 
objects which do not exhibit any distorted images, as compared to their usual 
geometric shapes, are rejected as potential destinations. For example, the distortion 
of rectangular or square geometric shapes of potential destinations is manifested as 
a trapezoid in an image formation. In another effective type of acceptance analysis, 
based on knowledge of the customary position of destinations, objects not 
corresponding to these specifications in the image data are rejected. For example, 
if an object is included in the image data whose position relative to the imaging 
sensor is known, then, on the basis of its image formation in the image data, an 
artificial horizon may be generated, on whose basis the relative position of the 
recognized objects is ascertained. In this manner, objects, whose position deviates 
from the usual position of the destination, are excluded from the further 
processing. 
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Ex. 2 (’805 patent) at 5:64–6:15 (emphasis added).  The disclosure of rejecting a destination 

because the objects “do not exhibit any distorted images,” the objects do “not correspond[] to the 

specification,” or the position “deviates” from the usual position does not (a) provide a standard 

to determine distortion, correspondence, or deviation; or (b) any guidance on how much distortion, 

correspondence, or deviation is required to reject a destination such that the object is not 

“plausible.”  This example does not add clarity to the term at issue. 

The specification mentions “plausible objects” only twice but neither passage helps.  The 

first instance parrots the claim language.  Ex. 2 (’805 patent) at 2:43–47.  The second instance 

fares no better: “By already observing such elementary rules when processing the hierarchical tree 

structure, the subsequent outlay for processing may be limited already at this stage of the inventive 

method to relatively few plausible objects which are actually similar to a potential destination.”  

Ex. 2 (’805 patent) at 5:8–13.  Adding terms of degree, like “actually similar,” falls short of 

providing an objective standard for identifying “plausible objects.” 

Because the specification fails to provide an objective standard to determine when the 

matching algorithm produces “plausible objects,” claim 1 of the ’805 patent is indefinite. 

D. “said processing” (’395 patent, claim 1) 

Tesla’s Proposed Construction IV’s Proposed Construction 

Indefinite Plain and ordinary meaning.  Not indefinite. 

 
The limitation “said processing” lacks antecedent basis and thus requires modification, but 

there is no clear correction for that lack of antecedent basis.  Thus, the term is indefinite.  See 

Halliburton Energy Servs., Inc. v. M-I LLC, 514 F.3d 1244, 1249 (Fed. Cir. 2008) (claim is 

“indefinite if a term does not have proper antecedent basis where such basis is not otherwise 

present by implication or the meaning is not reasonably ascertainable”); Bushnell Hawthorne, 813 
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F. App’x at 526–27 (claim is indefinite when scope could not be reasonably ascertained given lack 

of antecedent basis); In re Downing, 745 F. App’x 988, 996 (Fed. Cir. 2018) (holding “the lack of 

an antecedent basis does not render a claim indefinite” only “as long as the claim apprises [a 

POSITA] of its scope, and therefore, serves the notice function required by § 112 ¶ 2”); eCardless 

Bancorp, Ltd. v. PayPal Inc., No. 24-cv-01054, 2024 WL 4804975, at *12 (N.D. Cal. Nov. 14, 

2024) (“Antecedent basis is necessary so [POSITA] can ascertain the scope of a patent and its 

claimed inventions with ‘reasonable certainty.’” (citing Nautilus, 572 U.S. at 909)). 

The claim language causes further confusion as it introduces: (1) different groups of 

instructions that could perhaps be the subject of “said processing”; (2) multiple structures that 

could perhaps perform “said processing”; and (3) different times at which “said processing” could 

occur.  Specifically, “said processing” might refer to an action on “an instruction in a first group 

of instructions,” “an instruction in a second group of instructions,” or an instruction in “a third 

group of instructions.”  See Ex. 9 (Herlihy Decl.) ¶ 43.  Further, “said processing” might refer to 

an action taken by the claimed “processor” or by the claimed “agent other than said processor.”  

See Ex. 9 (Herlihy Decl.) ¶ 43.  Finally, there is added objective uncertainty as to the timing of 

“said processing,” which a POSITA would recognize might be performed immediately or, 

alternatively, the cache line might be marked for a later rollback.  Compare Ex. 3 (’395 patent) at 

5:49–56 (describing “one embodiment” in which “the instruction groups associated with the 

observed bits that are set are forced to roll back and then reissue”), with id. at 8:54–62 (describing 

other “embodiments in accordance with the present invention” where “a protocol . . . causes all 

active instruction groups to roll back and reissue after the cache line state transition” (emphasis 

added)); see also Ex. 9 (Herlihy Decl.) ¶ 47 (explaining a POSITA would understand, e.g., that the 

rollback might suspended for a brief duration to give a conflicting instruction group a chance to 
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complete).  Indeed, the timing uncertainty further compounds the uncertainty over which structure 

performs “said processing.”  Ex. 9 (Herlihy Decl.) ¶ 47. 

As seen in claim 1 (below), the word “processing” appears twice.  The first instance recites 

“said processing” as part of a wherein clause (limitation 1[c][2]) following the “executing a third 

group of instructions” step (shown in green),5 and the second instance is in a “processing” method 

step (limitation 1[d]) for “said first group and said second group of instructions” (shown in blue): 

1[pre]  A method of managing memory in a computer system, said method 
comprising: 

1[a] setting a first bit of an indicator associated with a cache line in a cache memory 
if said cache line has been accessed in response to a processor executing an 
instruction in a first group of instructions; 

1[b] setting a second bit of said indicator while said first bit remains set if said 
cache line has also been accessed in response to said processor executing an 
instruction in a second group of instructions; 

1[c][1] executing a third group of instructions that causes said cache line to be 
accessed, wherein said third group of instructions is executed by an agent other than 
said processor,  

1[c][2] wherein said processing comprises rolling back said first group of 
instructions provided said first bit is set and rolling back said second group of 
instructions provided said second bit is set before allowing an instruction in said 
third group to access said cache line, and otherwise granting said access; and 

1[d] processing said first group and said second group of instructions according to 
a value of said indicator. 

The first point of objective uncertainty is what is processed by “said processing.”  The 

recitation of “said processing” in limitation 1[c][2], which is within the method step for executing 

the third group of instructions (limitation 1[c][1]), suggests the action is being taken on the third 

 
5  The use of the article “said” rather than “a” is significant.  The Manual of Patent Examining 
Procedure dictates how the articles “a” and “the” / “said” are used in patent claims.  Specifically, 
the first time a word or phrase is mentioned, the article “a” should be used, while thereafter the 
article “the” or “said” should be used to refer back to the antecedent basis.  MPEP § 2173.05(e) 
(9th ed., Nov. 2024). 
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group of instructions.  See Ex. 9 (Herlihy Decl.) ¶ 45.  However, the remainder of the limitation 

indicates otherwise as it recites “rolling back said first group of instructions . . . and rolling back 

said second group of instructions.”  The specification does not help to resolve this uncertainty 

because instructions from each of the first, the second, and the third groups of instructions are all 

potentially being processed in the computer system.  E.g., Ex. 3 (’395 patent) at 6:62–65.  

Accordingly, it is not reasonably ascertainable to a POSITA from the full specification which 

group of instructions is subject to “said processing” in claim 1.  See Ex. 9 (Herlihy Decl.) ¶ 45. 

Further compounding this objective uncertainty, the claim language is also unclear as to 

which structure performs “said processing,” as the claim recites both “a processor” and “an agent 

other than said processor” before reciting the “said processing” limitation.  Indeed, “said 

processing” is recited in limitation 1[c][2], which is a sub-step of the third method step.  The claim 

requires the third method step (limitation 1[c][1]) is performed “by an agent other than said 

processor.”  Ex. 3 (’395 patent) at cl. 1 (emphasis added).  A POSITA would therefore understand 

that “said processing” in the sub-step of the third method step is likewise performed by that same 

“agent other than said processor.”  Id.; Ex. 9 (Herlihy Decl.) ¶ 44.  However, the remainder of the 

limitation concerns the first and the second groups of instructions, which are executed by the 

processor in the earlier-recited method steps (limitations 1[a] and 1[b]).  See Ex. 3 (’395 patent) 

at cl. 1; Ex. 9 (Herlihy Decl.) ¶ 44.  Furthermore, the specification is silent as to which structure 

performs “said processing” that “comprises rolling back said first group of instructions . . . and 

rolling back said second group of instructions.”  See, e.g., Ex. 3 (’395 patent) at 5:54–56 

(describing the result—“then the instruction groups associated with the observed bits that are set 

are forced to roll back”—without identifying the responsible structure), id. at 5:58–61 (same), id. 

at 6:6–11 (same), id. at 7:59–62 (same, with reference to step 43 in Figure 4), id. at 6:65–7:3 
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(describing “some or all of the processes . . . are executed by one or more of the agents 10-13”); 

see also id. at 6:12–16 (describing when, but not how, rollbacks could occur), id. at 6:24–29 (same).  

Accordingly, it is not reasonably ascertainable to a POSITA whether “said processing” in claim 1 

is performed by the recited “processor” or the recited “agent other than said processor.”  See Ex. 

9 (Herlihy Decl.) ¶ 44. 

Claim 2 also adds objective uncertainty.  The language of dependent claim 2 refers to “said 

processing,” but it does not resolve the uncertainties in independent claim 1: 

2.  The method of claim 1 wherein said processing further comprises: 

determining a state of said cache line, wherein said state is specified according 
to a cache coherency protocol comprising at least a modified state, a shared 
state, and an invalid state; and 

rolling back said first group of instructions provided said first bit is set and 
rolling back said second group of instructions provided said second bit is 
set, and then granting said access provided said cache line is in other than 
said shared state, and otherwise granting said access only when said cache 
line is in said shared state. 

Rather, it remains unclear which of the two recited structures performs “said processing,” and 

which of the three recited groups of instructions is the subject of “said processing,” making this 

claim indefinite.  Specifically, the state of the cache line can be determined when processing any 

of the first, the second, or the third groups of instructions by, e.g., checking cache coherency 

protocol bits.  See Ex. 9 (Herlihy Decl.) ¶ 46; see also Ex. 3 (’395 patent) at 6:20–24 (“In one 

embodiment, . . . the cache coherency protocol bits 23 are also checked to determine the state (e.g., 

the MESI state) of cache line 21.”). 

Finally, the prosecution history does not provide reasonable clarity.  A “processing” step 

was added by amendment as the second limitation of dependent claim 34: 
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Ex. 10 (’395 patent Prosecution History, June 17, 2010 Response to Non-Final Rejection) at 3 

(highlight added).  Claim 35 (which depended from claim 34) was also amended to recite a “said 

processing” limitation, which then derived its antecedent basis from amended claim 34: 

 

Id. at 4 (highlight added).  However, in a later amendment, the text of amended claim 35 was added 

to the first limitation of amended claim 34, and that text was then added to independent claim 33 

thereby introducing an antecedent basis issue by changing the order of limitations: 
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Ex. 11 (’395 patent Prosecution History, June 30, 2014 Response to Decision on Appeal) at 2 

(excerpt of amended claim 33, now claim 1) (highlights added).  Further, by rewriting “said 

processing” to now be part of the step of “executing a third group of instructions . . . by an agent 

other than said processor,” the Applicant compounded the objective uncertainties discussed above. 

When Tesla explained the issue and asked IV to clarify the meaning of “said processing,” 

IV refused and instead doubled down on its “plain and ordinary” construction.  E.g., Ex. 5 (12-18-

2024 Email fr. Downing to Ellis re: claim construction). 

The term “said processing” is indefinite because: (1) it lacks an antecedent basis, (2) the 

specification provides multiple ways to interpret this claim language, and (3) a POSITA cannot 

reasonably resolve the objective uncertainty. 

E. “broadcast information” (’416 patent, claim 1) 

Tesla’s Proposed Construction IV’s Proposed Construction 

Plain meaning, which is “information that is 
received via a broadcast transmission to all 
UEs within a base station’s coverage area.” 

Plain and ordinary meaning. 

 
Tesla’s proposed construction has three parts: (1) the receipt of information (“information 

that is received”); (2) through a broadcast (“via a broadcast transmission”); (3) by devices within 
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a coverage area (“to all UEs within a base station’s coverage area”).  Each of these parts is within 

the plain meaning of the phrase—Tesla construes the term only to assist the factfinder.  IV disputes 

Tesla’s construction under the guise of “plain and ordinary meaning” but has never explained the 

nature of its dispute. 

Tesla’s proposed construction is consistent with the claim language.  The full limitation 

refers to “receiv[ing]” information through a “broadcast”: “a receiver, the receiver configured to 

receive broadcast information including a plurality of bits, wherein each of the plurality of bits 

indicates a respective time interval that physical shared channel resources are utilized to signal 

channels.”  Ex. 4 (’416 patent) at cl. 1 (emphasis added).  Although the claim does not explicitly 

state the information is received by “all UEs within a base station’s coverage area,” that is the plain 

meaning of “broadcast.”  As an example, a common usage of “broadcast” is a radio broadcast or 

television broadcast, which is a communication that is not directed or otherwise addressed to a 

particular user or device, but rather received by all radio or television consumers within an 

applicable coverage area. 

This interpretation is also consistent with the intrinsic record.  For example, the ’416 patent 

explains that “broadcast information” is information “relevant to that cell, such as the network 

identity[.]”  Id. at 3:20–23.  The ’416 patent distinguishes “broadcast” messages sent to “all UEs 

in a cell” from communications “targeted” to particular UEs.  Id. at 11:16–26 (“[T]he indicator 

bits may be either broadcast to all UEs in a cell, or transmitted to a targeted group of one or more 

UEs in a cell.”) (emphasis added). 

Other aspects of the intrinsic record similarly require Tesla’s interpretation.  U.S. Patent 

Nos. 6,111,865 (“the ’865 patent”), 8,493,909 (“the ’909 patent”), and 8,446,849 (“the ’849 

patent”) were all considered during prosecution and are thus part of the intrinsic record.  Phillips 
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v. AWH Corp., 415 F.3d 1303, 1317 (Fed. Cir. 2005) (explaining intrinsic record “includes the 

prior art cited during the examination of the patent.”); see also Kumar v. Ovonic Battery Co., Inc., 

351 F.3d 1364, 1368 (Fed. Cir. 2003) (adopting definition provided by prior art in intrinsic record); 

Arthur A. Collins, Inc. v. N. Telecom Ltd., 216 F.3d 1042, 1044–45 (Fed. Cir. 2000) (construing 

term based on its usage in prior art cited in patent).  Each uses “broadcast” to refer to 

communications to all receivers within a range.  For example, in the ’909 patent, a “broadcast” is 

a message sent “all the UEs” in a cell.  Ex. 12 (’909 patent) at 4:37–41 (“The MAC-b (MAC-

broadcast) entity handles only the radio-cell-relevant system information which is broadcast to all 

the UEs in the relevant radio cell by mapping the logical broadcast control channel BCCH to the 

transport broadcast channel BCH.”).  Similarly, when referring to communications with other 

terminals, the ’865 patent uses “broadcast” to refer to communication sent to “all” terminals.  Ex. 

13 (’865 patent) at 5:51–54 (“The multi-bit quick page message could also be used to indicate that 

the full paging channel should be performed for a longer duration so that system parameter changes 

can be broadcast to all the wireless terminals 10.”).  The ’849 patent includes similar usage.  Ex. 

14 (’849 patent) at 9:48–55 (“Transport Channels comprises a Broadcast Channel (BCH), 

Downlink Shared Channel (DL-SCH) and a Paging Channel (PCH), the PCH for support, of UE 

power saving (DRX cycle is indicated by the network to the UE), broadcasted over entire 

cell . . . .”). 

Tesla’s interpretation of the plain and ordinary meaning is also corroborated by the relevant 

extrinsic evidence.  The ’416 patent relies on teachings from cellular standards (referred to as 

3GPP standards).  E.g., Ex. 4 (’416 patent) at page 2 (citing 3GPP standards as prior art), 1:25–33 

(citing 3GPP standards as “Background”), 9:33–38 (referring to the patented system as being 

“described in a context” of channels “defined in” various 3GPP standards).  3GPP standards 
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(including, for example, 3GPP TS 25.221, which is cited in the ’416 patent at 2:2–3) rely on a 

standardized vocabulary promulgated by the 3GPP for terms such as “broadcast.”  See, e.g., Ex. 

15 (3GPP TR 21.905 v10.3.0, “3rd Generation Partnership Project; Technical Specification Group 

Services and Systems Aspects; Vocabulary for 3PP Specification (Release 10)) (“3GPP 

Vocabulary”).  And, like Tesla’s proposed interpretation, the 3GPP Vocabulary defines 

“broadcast” as “denot[ing] unidirectional distribution to all users.”  Id. at TESLAIV000022278 

(emphasis added). 

Thus, Tesla’s interpretation of “broadcast” is consistent with the intrinsic and extrinsic 

evidence and should be adopted. 

VII. CONCLUSION

For these reasons, the Court should adopt (i) the parties’ agreed constructions and

(ii) Tesla’s proposed constructions for the disputed terms in the Asserted Patents.
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IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF TEXAS 

AUSTIN DIVISION 

INTELLECTUAL VENTURES II LLC, 

Plaintiff,

v. 

TESLA, INC., 

Defendant.

Civil Action No. 1:24-cv-884-ADA 

DECLARATION OF DANIEL R. GOPENKO IN SUPPORT OF 
TESLA’S OPENING CLAIM CONSTRUCTION BRIEF 

I, Daniel R. Gopenko, declare as follows: 

1. I am an attorney at the law firm of Fish & Richardson P.C.  I make this declaration

on behalf of my client, Tesla, Inc. and in support of Tesla’s Opening Claim Construction Brief.  I 

have personal knowledge of the matters stated in this declaration and would testify truthfully to 

them if called upon to do so. 

2. Attached hereto as Exhibit 1 is a true and correct highlighted copy of U.S. Patent

No. 6,894,639. 

3. Attached hereto as Exhibit 2 is a true and correct highlighted copy of U.S. Patent

No. 7,336,805. 

4. Attached hereto as Exhibit 3 is a true and correct highlighted copy of U.S. Patent

No. 8,898,395. 

5. Attached hereto as Exhibit 4 is a true and correct highlighted copy of U.S. Patent

No. 10,136,416. 
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6. Attached hereto as Exhibit 5 is a true and correct highlighted copy of an email chain

from Downing to Ellis re: claim construction, dated December 18, 2024. 

7. Attached hereto as Exhibit 6 is a true and correct highlighted copy of excerpts of

the prosecution history of U.S. Patent No. 6,894,639 (Dec. 18, 1991 Submitted Claims and May 

28, 2004 Claim Amendments). 

8. Attached hereto as Exhibit 7 is a true and correct highlighted copy of the Claim

Construction Order dated February 22, 2022 in Mirror Imaging v. Capital One, N.A., et al, Case 

No. 6:21-cv-0465-ADA, Dkt. 28 (W.D. Tex.). 

9. Attached hereto as Exhibit 8 is a true and correct copy of Besl, A Method for

Registration of 3-D Shapes, IEEE Transactions of Pattern Analysis and Machine Intelligence, vol 

14, No. 2, February 1992, bates labelled TESLAIV000023924. 

10. Attached hereto as Exhibit 9 is a true and correct copy of the declaration of Dr.

Maurice Herlihy, dated January 9, 2025. 

11. Attached hereto as Exhibit 10 is a true and correct highlighted copy of excerpts of

the prosecution history of U.S. Patent No. 8,898,395 (June 17, 2010 Response to Non-Final 

Rejection).  

12. Attached hereto as Exhibit 11 is a true and correct highlighted copy of excerpts of

the prosecution history of U.S. Patent No. 8,898,395 (June 30, 2014 Response to Decision on 

Appeal).  

13. Attached hereto as Exhibit 12 is a true and correct highlighted copy of U.S. Patent

No. 8,493,909. 

14. Attached hereto as Exhibit 13 is a true and correct highlighted copy of U.S. Patent

No. 6,111,865. 
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15. Attached hereto as Exhibit 14 is a true and correct highlighted copy of U.S. Patent 

No. 8,446,849. 

16. Attached hereto as Exhibit 15 is a true and correct highlighted copy of excerpts of 

3GPP TR 21.905 v10.3.0, bates labelled TESLAIV000022271. 

I declare under penalty of perjury under the laws of the United States that the foregoing is 

true and correct.  Executed at Washington, DC this 9th day of January 2025. 

/s/ Daniel R. Gopenko 
Daniel R. Gopenko 
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GENERALIZED HEBBIAN LEARNING EOR 
PRINCIPAL COMPONENT ANALYSIS AND 

AUTOMATIC TARGET RECOGNITION, 
SYSTEMS AND METHOD

(C) Copyright, Texas Instruments Incorporated 1991. A 
portion of the disclosure of this patent document contains 
material which is subject to copyright protection. The copy­
right owner has no objection to the facsimile reproduction 
by anyone of the patent document or the patent disclosure, 
as it appears in the Patent and Trademark Office patent file 
or records, but otherwise reserves all copyright rights what­
soever.

FIELD OF THE INVENTION

The present invention relates generally to products and 
methods pertaining to pattern recognition and classification 
procedures, parallel computer architectures, learning 
techniques, and neural networks.

BACKGROUND OF THE INVENTION

Target recognition and pattern classification involves the 
evaluation of new observations on the basis of past obser­
vations to distinguish targets or desired patterns from back­
ground clutter. This task is complicated by the complex 
nature of real world environments. Moreover, the computa­
tional overhead of many practical classification problems 
strain serial computer resources.

With respect to the complexity of pattern recognition and 
pattern classification techniques, many of these techniques 
rely on feature information to differentiate preferred targets 
from background clutter. Coordination and selection of this 
feature information is an ongoing problem, as the desired 
feature information itself (e.g., contrast-based and texture­
based) often varies from target to target (e.g., size, 
stationary, make-up, composition, orientation), target to 
background (e.g. location of target), data set to data set (e.g., 
lighting, time-of-day, ambient temperature, and context of 
scene, sensor characteristics), and data source to data source 
(e.g., one-dimensional or multi-dimensional data, such as 
digitized infrared imagery, digitized TV imagery, digitized 
Infra-red imagery, speech samples, or radar samples).

Recently, researchers have focused on the perception of 
features in the visual field by biological visual systems and 
the organization of these biological visual systems. In short, 
this research has focused on what features are perceived and 
how are the receptive fields (e.g. neurons sensitive to 
particular features) organized. This work contributes to the 
understanding of biological vision systems and lays the 
groundwork for artificial vision systems in such areas as 
robotics and automatic target recognition.

In particular, D. J. Hubei and T. N. Wiesel in their article 
Hubei, D. J. and Wiesel, T. N, “Receptive Fields, Binocular 
Interaction, and Functional Architecture in The Cat’s Visual 
Cortex.” Journal of Physiology, vol. f60, pp. 106-154 
(1962) and D, Marr in his book Marr, D. Vision W. H. 
Freeman and co. San Francisco 1982 are credited with 
initiating research in this field. Recent work, however, in 
artificial neural networks suggests mechanisms and optimi­
zation strategies that explain the formation of receptive 
fields and their organization in mammalian vision systems. 
This work includes Miller, K. d., Keller, J. B. and Stryker, 
M. P. “Ocular Dominance Column Development: Analysis 
and Simulation.” Science, vol. 245, pp. 605-615 (1989), 
Durbin, R. and Michison, G. “A Dimension Reduction 
Framework For Understanding Cortical Maps.” Nature, vol.
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343, pp. 644-647 (1990), Linsker, R. “Self Self-organization 
In a Perceptual Network.” Computer vol. 21, pp. 105-117 
(1988), and Kammen, D. M. and Yuille, A. L. “Spontaneous 
Symmetry-breaking Energy Function.” Biological 
Cybernetics, vol. 59, pp. 23-31 (1988). Linsker demon­
strated how Hebbian learning algorithms, which change 
synaptic connections according to the degree of correlation 
between neuronal inputs and outputs, give rise to layers of 
center-surround and orientation-selective cell, even if the 
input to the initial layer is random white Gaussian noise. 
Kammen and Yuille show that orientation-selective recep­
tive fields can also develop from a symmetry-breaking 
mechanism. Under certain conditions, the receptive fields 
perform a principal component analysis of the input data, as 
was shown in Oja, E. J. “A Simplified Neuron Model As A 
Principal Component Analyzer.” Mathematics and Biology, 
vol. 15, pp. 267-273 (1982). Similarly, the article by Brown, 
T. H., Kairiss, E. W., and Keenan, C. L., “Hebbian synapses: 
Biophysical mechanisms and algorithms,” Annual Review 
of Neuroscience, vol. 13, pp. 475-511 (1990) suggested 
Hebbian learning occurs in nature.

With respect to the computational requirements, neural 
networks provide parallel computational implementations. 
These networks embody an approach to pattern recognition 
and classification based on learning. Example patterns are 
used to train these networks to isolate distinctions between 
the particular patterns and background clutter for proper 
classification.

With respect to neural networks, the architecture of a 
neural network can be simply represented by a data- 
dependency graph, such as that shown in FIG. 1. As shown, 
this data-dependency graph includes a set of active nodes 4 
and a set of passive communicative links 6. The graph nodes 
4 represent artificial neurons and the passive communication 
links 6 define unidirectional communication paths between 
the artificial neurons 4 (graph nodes 4). Additional links 2 
are used as network inputs, which indicate which neurons 
will receive input signals from outside the network. 
Similarly, additional links 8 are used as network outputs, 
which indicate which neurons will transmit output signals to 
outside the network. A communication link 6 effectively 
makes the output state of one neuron at the tail of the link 
available to the neuron at the head of the link. For example, 
if the neuron states were made available as electrical volt­
ages or currents, the communication links could be provided 
as simple conductive wires.

Referring to FIG. 2, some architectures are feed-forward, 
wherein signals are inputed through communication links 2 
which direct the input signals, fiow through the communi­
cation links 6 to the neurons 4 in the neural network in a 
layer-by-layer fashion, and outputted through the commu­
nications links 8 which direct the output signals. No circular 
path of feedback exists within this type of network. Other 
networks are fully interconnected, wherein all neurons are 
connected to all other neurons. FIG. 3 shows an example of 
this type of network, wherein all neurons 4 are connected to 
all other neurons 4 through corresponding communication 
links 6 with input and output communication links as shown. 
In general, each neuron in a neural network architecture has 
a high fan-in and a high fan-out.

With respect to the neuron function itself, neuron states 
are generally defined by non-linear local functions. The 
output value of a neuron is defined by a transfer function, 
which depends only upon the neurons’ current internal state, 
a set of local parameters called synapses, and the value of 
signals received from other neurons. FIG. 4 shows a sim­
plified schematic of a neuron, along with its network links 
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12, synaptic parameters 14, and typical input-output transfer 
function 16. Input voltages V^, V2, V3, . . . V^^ are received 
from other neurons and output voltage V^ is outputed to 
other neurons. The neuron transfer function 16 is usually 
described as a non-linear function of the sum-of-products of 
the synapse parameters 14 with their associated input signal 
values. FIG. 5 shows a typical non-linear function that must 
be provided by each neuron that operates according to 
equation 1, which is defined as follows

In defining the transfer function described by equation 1, Vy 
is the output value (or state) of neuron i,

is the value of the synapse parameter that modifies the effect 
of the output of neuron j on the state of neuron i, and F is 
a function of the sum-of-products of the synapses with 
neuron states. With respect to FIG. 5, F is a linear function 
of the sum-of-products input near the zero sum region, while 
saturating to positive and negative values when the sum 
exceeds a preset positive or negative value.

With respect to training and using the neural network, the 
synapses affect the transfer function by modulating the 
strength of signals received from other neurons in the 
network. In virtually all models, the behavior of the network 
as a whole is changed by altering the values of the synaptic 
parameters. Once the parameters are altered, inputs can be 
applied to the network, and the processed output taken from 
the designated set of neurons. The time during which the 
synapse parameter values are altered is generally called the 
Training Phase. The time during which input signals flow 
through the network while the synapse parameters remain 
fixed is called the Recall or Relaxation Phase.

With respect to neuron circuit embodiments, FIG. 6 shows 
the schematic diagram of an artificial neuron implemented 
using resistors and an operational transconductance ampli­
fier. The resistors R-^ are associated primarily with the 
synapses in equation f, while the operational transconduc­
tance amplifier (OTA) and its feedback component Rg is 
used to provide the desired transfer function f ,.

With respect to the operation of an OTA, as shown in FIG. 
6, an ideal OTA generates an output voltage proportional to 
the difference of the currents entering its inputs, multiplied 
by a very large gain factor. FIG. 7 shows an ideal OTA. The 
defining equation 7 for this circuit may be derived by the 
analysis, as follows

Vof7r=A(i2-ii) A>>>1

1+'

V„„,=A(i+-i--io)

Thus,

5

10

15

20

25

30

35

40

45

50

55

60

65

If A»Z, ,

Vo„r=ZAi*-i )

The gain factor A is infinite in the idea case, and very large 
values of A (Over f million) can be obtained in practice 
using off-the-shelf OTA components. An ideal OTA will 
have a zero input resistance at its inputs, so that the operation 
of the circuit may be understood by assuming equation 7, 
and by assuming that the voltage at either input referenced 
to ground is always zero. Electrical components placed 
between the output of an OTA and its negative input induce 
negative current feedback in the circuit while components 
placed between the OTA output and its positive input induce 
positive current feedback. Simple resistive feedback causes 
the OTA to generate an output voltage proportional to the net 
current difference at its’ positive and negative input 
terminals, as shown in FIG. 8 and the corresponding equa­
tions 8, 9 and 10, which are as follows

Using these assumptions, the operation of the neuron 
circuit can be explained. The resistors attached to the input 
of the amplifier shown in FIG. 6 serve to produce input 
currents proportional to the product of the input voltages Vy 
and the conductances of the resistors Ry. The input resistors 
thus act as the synaptic parameters in FIG. 4, while the 
neuron state values are represented as the output voltages of 
the OTAs that implement each neuron function. In general, 
synapse parameters can be bipolar. That is, these parameters 
can take on positive and negative values. However, it is not 
simple in general to implement negative conductances that 
physically represent mathematically negative synaptic 
parameters. Fortunately, the differencing nature of the OTA 
can be used to provide the effect of negative conductances 
using positive conductance elements. This is accomplished 
by attaching resistors that provide the absolute (positive) 
value of the desired conductance to the negative input of the 
OTA. Since the subtraction of a positive current in the OTA 
is equivalent to the addition of a negative current, negative 
synapse parameters can be equally well implemented using 
standard resistive elements. The feedback resistor Rg defines 
the slope of the OTA transfer function in the linear region, 
while the power supply voltages determine the limiting 
values of the transfer function in regions of strong negative 
and positive bias. The circuit shown in FIG. 6 provides the 
basic functional requirements for a typical neural network 
neuron. Using a more complex feedback impedance in place 
of Rg can provide more complex transfer functions when 
necessary.

FIG. 9 shows a schematic of a general neural network 
based on the use of resistor elements for the synapse 
parameters and OTAs for the neurons. A non-intersecting 
grid of wires is used to allow synapse resistors to be 
connected from OTA outputs to OTA inputs. Pairs of grid 
lines are used to allow each synapse resistor to be connected 
from an OTA output to either a positive or negative OTA 
input terminal. This functionality may be implemented in a 
software domain as well. For instance, the software algo­

Case 1:24-cv-00884-ADA     Document 26-2     Filed 01/09/25     Page 11 of 16

IPR2025-00218 Exhibit 2003 Page 47 of 257



us 6,894,639 Bl
5 6

rithm shown in Table 1 produces a dynamic change in 
neuron state similar to the dynamic changes expected from 
the OTA array shown in F1G. 9. The synaptic parameters 
(Resistor values) are assumed to be fixed and pre-stored in 
a two dimensional matrix R. The OTA feedback resistors are 
assumed to be the same for all neurons. The neuron states are 
assumed to be initially preset to certain values and are 
initially defined by a one dimensional matrix V. All param­
eters are assumed to be double precision floating point. 
While only the relaxation model is shown, other models 
exist and are well known in the art. The training algorithm 
varies according to the specific neural network type.

SUMMARY OF THE INVENTION

This application discloses a method for distinguishing 
targets from background clutter, comprising the steps of 
inputting data (e.g., one-dimensional or multidimensional 
data, such as digitized infrared imagery, digitized TV 
imagery, speech samples, or radar samples), calculating data 
statistics from the data and using said data statistics to select 
target specific feature information (e.g., contrast-based and 
texture-based) to distinguish specific targets from back­
ground clutter, generating the target specific feature infor­
mation from the data statistics, extracting the target specific 
feature information from the data, using the target specific 
feature information to distinguish specific targets from back­
ground clutter (e.g., parametric and non-parametric tech­
niques and one-class, two-class, or multi-class classification 
procedures), and outputting target and background clutter 
information. In particular, this method uses the Hebbian 
Learning to distinguish and take advantage of second order 
correlation information.

The invention may also be incorporated into a classifica­
tion system, comprising a data input (e.g., one-dimensional 
or multi-dimensional data, such as digitized infrared 
imagery, digitized TV imagery, speech samples, or radar 
samples), a calculator to calculate data statistics from the 
data input, a selector to use the data statistics to select target 
specific feature information (e.g., contrast-based and 
texture-based) to distinguish specific targets from back­
ground clutter, a generator to generate the target specific 
feature information from the data statistics, a feature extrac­
tor to extract target specific feature information from the 
data input, and a classifier to use the target specific feature 
information to distinguish targets from background clutter 
and output target and background clutter data (e.g., para­
metric and non-parametric techniques and one-class, two- 
class, or multi-class classification procedures).

The advantages of this method and system and the cor­
responding hardware and software embodiments are that 
they generate and select the target specific feature informa­
tion for the classification of preferred targets in the context 
of particular backgrounds, and thereby increases the robust­
ness of the overall classification process. In particular, this 
method and system uses a variation of the Hebbian learning 
algorithm and recently discovered relationships between 
neural network Hebbian learning algorithms and 
statistically-based principal component analysis to generate 
a set of distinguishing target characteristics pertinent to the 
classification and separation of targets from background 
clutter in automatic target recognition applications.

In addition, advantages also include the tailoring the 
features (in the form of principal component filters) to reflect 
the characteristics of a specific target or target class which 
leads to separability of the targets based on a relatively small 
number of features, which reduces the size of the feature 
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space and the corresponding size of the training set required 
for adequate generalization. Similarly, using only target 
training examples for feature generation removes biases that 
arise from nonrepresentative clutter training sets and signal- 
to-noise ratios aid in identifying features that are more 
robust over the training data. Likewise, hierarchies of fea­
ture filters covering relevant length scales in the image set 
provide further discrimination of the object classes and 
indicate any scale invariant properties of the objects. Finally, 
carrying out filter convolutions is a local operation and can 
be parallel over the image to yield fast implementation 
times.

Although our focus is on automatic target recognition, the 
described learning and classification methods extend to a 
variety of pattern recognition domains. The invention may 
be implemented in software and hardware configurations as 
well. Parallel computer archelectures, such as neural 
networks, are used extensively.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages will become apparent 
from the following and more particular description of the 
various embodiments of the invention, as illustrated in the 
accompanying drawing, wherein:

FIG. 1 shows a data-dependency graph of a typical neural 
neural network.

FIG. 2 shows an example of a feed-forward neural net­
work.

FIG. 3 shows an example of a fully connected neural 
network.

FIG. 4 shows a simplified schematic of a neuron, along 
with its network links, synaptic parameters, and typical 
input-output transfer function.

FIG. 5 shows a typical non-linear function provided by 
each neuron operating according to defining equations.

FIG. 6 shows the schematic diagram of an artificial 
neuron implemented using resistors and an operational 
transconductance amplifier.

FIG. 7 shows an ideal operational transconductance 
amplifier.

FIG. 8 is a 2-input operational transconductance 
amplifier, which shows how equation 1 is provided.

FIG. 9 shows a schematic of a general neural network 
based on the use of resistor elements for the synapse 
parameters and OTAs for the neurons.

FIG. 10 shows a preferred system configuration.
FIG. 11 is a TV image from data set I, which contains the 

five targets (marked with an “x”). that were used for training.
FIG. 12c/ shows 3x3 pixel filters determined by learning 

with the generalized Hebbian algorithm, which are the first 
three principal components for the training target regions 
from data set I.

FIG. 12/7 is a graph showing the separability of target and 
clutter objects based on variance values derived from the 
third filter in FIG. 12cz.

FIGS. 13c/, 13b, 13c, 13d, 13c, 13/, 13g, and 13// show the 
5x5 pixel filters derived from training data set II, which 
represent top eight principal components ordered by 
decreasing eigenvalue.

FIG. 14 is a graph showing variances derived from Filter 
5 in FIG. 13c in conjunction with the probability of detection 
and the false alarm rate.

FIG. 15c/ is a graph showing the ratio of variances derived 
from Filters 4 and 5 in FIGS. 13d and 13c.
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FIG. 15/? is a graph showing the variance derived from 
Filter 4 in a second set of 5x5 pixel filters described in the 
detailed description in conjunction with the probability of 
detection and the false alarm rate.

Table l shows a software algorithm that produces a 
dynamic change in neuron state similar to the dynamic 
changes expected from the OTA array shown in FIG. 9.

Table 2 is a description of the two data sets discussed in 
text.

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS

FIG. 10 shows a preferred classification system configu­
ration. As shown in FIG. 10, the classification system inputs 
the data in module 2, extracts feature information from the 
inputted data in module 4 and inputs the feature information 
into the classification module 6 which uses decision criteria 
12 to classify the target from background clutter and outputs 
this information in module 8. The feature selection module 
10 uses target statistics and data which are extracted from 
the input data in module 14 to select and generate features 
specific to a given target class and inputs this information 
into module 4 that extracts features. These distinguishing 
target characteristics help the classifier separate targets from 
background clutter, which makes the classification system 
more robust.

In particular, the preferred system shown in FIG. 10 
accepts primarily long-wavelength infrared (IR) and televi­
sion (TV) imagery to be analyzed. As discussed, infra, the 
data inputs are primarily derived from two data sets that 
characterize two target scenarios: targets that are partially 
occluded (e.g., targets along tree lines) and targets that 
resemble background clutter. Various procedures are used to 
extract feature information, which will be discussed infra in 
conjunction with the feature selection process. The preferred 
system shown in FIG. 10 uses binary tree structure to 
classify inputted feature information, wherein the param­
eters defined by the eigenvalues associated with the princi­
pal components, discussed infra in conjunction with the 
feature selection process, constitute the decision criteria.

With respect to the feature selection process, the preferred 
embodiment uses target statistics and a neural network that 
implements a generalized Hebbian learning algorithm to 
select and generate features specific to a given target class. 
The generalized Hebbian learning algorithm employed, 
which was discussed in the Sanger, T. D. “Optimal Unsu­
pervised Learning.” Neural Networks vol. 2, pp. 459-473 
(1989), selects features for automatic target recognition 
from the inputted imagery. The generalized Hebbian Learn­
ing algorithm generates principal components or receptive 
features that resemble those found in Linsker’s work, dis­
cussed supra. Inter alia, Sanger shows that the GHA deter­
mines the principal components of the data set in order of 
decreasing eigenvalue, which is important because the 
higher eigenvalue components are generally the most impor­
tant or prominent features.

The generalized Hebbian learning algorithm trains a one- 
layer neural network, where the input nodes define arrays of 
pixel intensity values from image data and the output nodes 
index the principal components. Sanger describes the pro­
cedure with the following equation:
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cytT + D = cy(T) +r(DrK;(Wr)- Yi(T)^ ctj(T)yt(T)\
L k<i J

where c- is the weight or connection strength between the j*^ 
input neuron and the f^ output neuron, Xy is the j'^ compo­
nent of the input vector, y, is the i^'^ component of the output 
vector, and Y(T) is a learning parameter that decreases with 
time such that

7'=c<’
lim y{T) = 0 and V y{T) = co

T=Q

The second term on the rhs of equation 1 is the Hebbian 
term and the third term ensures that the algorithm learns 
successive eigenvectors (which are the principal 
components) of the co-variance matrix of the input vectors 
ordered by decreasing eigenvalue. This decomposition of 
the co-variance matrix in terms of eigenvectors is the 
well-known Karhunen-Loeve transform. Local operations 
affect equation f, which distinguishes the relationship 
described in equation 1 from other relationships character­
ized by the Karhunen-Loeve transform and underscores the 
importance of equation f for training neural networks. 
Whereas Sanger applies equation 1 to image coding, texture 
segmentation, and the generation of receptive fields, prin­
cipal components have been used to characterize image 
texture, as discussed in Ade, F. “Characterization Of Tex­
tures By Eigenfilters.” Signal Processing, vol. 5, pp. 
451-457 (1983) and are used in the preferred embodiment.

The preferred embodiment uses equation 1 to develop 
receptive fields for identifying a specific target object. The 
extracted characteristics of the target object are embedded in 
the second-order image statistics. Inputs to the network are 
rxs arrays of pixel values, which are rastered into rxs 
component vectors, from image subregions that contain the 
target of interest. The resulting principal components are 
directions in the rxs dimensional input space with maximum 
variance. Projections of input vectors along the principal 
component directions are maximally distinguishable. Eigen­
values corresponding to the principal components deter­
mined from equation 1 provide a measure of the variance in 
the principal component directions. Since vectors in the 
input space are made up of pixel intensities, the principal 
components generally correspond to prominent intensity 
patterns or features in the object of interest. The preferred 
embodiment trains on several examples of the target object 
to smooth out noise present in individual examples and to 
generate principal components that signify features common 
to different occurrences of the object.

The generated principal components are arrayed in rxs 
matrices to produce receptive fields or filters that are con­
volved with the original image data during classification. 
The preferred embodiment convolves these filters such that 
the spatial sampling of pixel intensities used to construct the 
input vectors is preserved. Next, every rxs array of pixels 
contained in the image subregion of interest is multiplied by 
the generated filters and then compute the variances of the 
resulting convolutions. Variances (these are related to the 
eigenvalues of the principal components) or ratios of the 
variances (these provide a measure of the relative content of 
two patterns) compose the parameter sets used for classifi­
cation. The preferred embodiment uses range information, if 
available, to scan the image to properly adjust the size of the 
box or window circumscribing the subregion of interest to 
reflect the target size.
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The spatial sampling density entering into the construc­
tion of the input vectors is an important parameter in the 
generation of the receptive fields. This parameter corre­
sponds to the synaptic connection density in Linsker’s 
Hebbian algorithm, discussed supra, which only yields prin­
cipal components if the connection density is held fixed. The 
preferred embodiment uses the spatial sampling density to 
determine the scale of the feature. Please note that the spatial 
sampling density must be appropriately scaled to ensure that 
the same feature scale is measured in all cases, if the target 
object occurs at different ranges in the image data, as in the 
inputted data reviewed in the preferred embodiment. As the 
spatial sampling density for targets at nearer ranges are 
reduced, the preferred embodiment averages over the shorter 
length scales to avoid aliasing effects. Thus, the preferred 
embodiment assumes that the target at the longest range fits 
into a uxv pixel box. Input vectors for this case are formed 
from intensity values of rxs blocks of pixels (where these 
blocks are smaller than the box size) extracted from the box 
circumscribing the target object. The preferred embodiment 
composes input vectors from 2rx2 s blocks of pixels for 
targets at half the initial range and extracts the intensity 
value from every second pixel. The preferred embodiment 
continues in this fashion in closer ranges.

The preferred embodiment also scales the spatial sam­
pling density for a given target sample to generate a hier­
archy of receptive fields at different scales. The relevant 
scales are set by the smallest scale detectable (effectively the 
resolution) for the target seen at longest range and the size 
of the target object. This hierarchy characterizes the target 
object in terms of what features become relevant at different 
length scales. For example, self-similar objects, which are 
objects that look the same at any scale, are expected to have 
an invariant feature set as a function of scale. Scaling of the 
spatial sampling density resembles renormalization group 
analysis that assumes system behavior is governed by how 
the physical operators scale, discussed in Wilson, K. G. “The 
Renormalization Group: Critical Phenomena And The 
Kondo Problem.” Review of Modern Physics vol. 47, PP. 
773-840 (1975).

The inventor used test data sets with military targets to 
evaluate the effectiveness of the preferred system 
implementation, described supra. Table 2 shows a descrip­
tion of the two data sets used. Images in data set I were TV 
whereas those in data set II were long-wavelength IR. Target 
objects for both data sets were of several different types, so 
the preferred embodiment needed to find receptive fields 
common to all types. Different orientations of the target 
objects in these data sets did not appear to generate prob­
lems. Apparently, targets from data set I were positioned in 
the field-of-view at long enough range that there was little 
sensitivity to orientation, and targets from data set II were 
sufficiently spherically symmetric to neutralize orientation 
effects. Preprocessing procedures were used to normalize 
linearly the pixel intensities so they fell in the range from 0 
to 255.

The inventor defined clutter objects for both data sets as 
any region in the image passed by the screener and not a 
target fell into the clutter class, which is consistent with 
conventional screeners. The inventor then used this defini­
tion to measure the capability of the principal component 
features to distinguish targets from objects similar in appear­
ance.

FIG. 11 is a TV image from data set I, which contains the 
five targets (marked with an “x”) that were used for training. 
For data set I, the experiments used 3x3 pixel filters using 
five targets contained in a single image and tested filter 
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performance on 9 additional images. Targets in the training 
image represented different types of the target class. Target 
heights in data set I ranged from 4 pixels to 32 pixels.

FIG. 12a displays the 3x3 pixel filters determined by 
learning with the generalized Hebbian algorithm, which are 
the first three principal components for the training target 
regions from data set I. The first filter emphasizes regions 
that have strong grayshade contrast with the background 
environment; most of the targets show strong contrast with 
background. The second and third features highlight regions 
with strong horizontal and vertical grayshade gradients, 
respectively; target regions all have sharp transitions in 
grayshade, from pixels within the targets to pixels outside 
the targets.

FIG. 12b shows the separability of target and clutter 
objects based on variance values derived from the third filter 
in FIG. 12fl. Abscissa values V, are the variances derived 
from Filter 3 in FIG. 12£Z. The left-hand curve is the 
probability for a clutter region to have a variance V^ larger 
than variance V^; the right-hand curve is the probability for 
a target region to have a variance V^ smaller than variance 
Vq. The dotted line indicates the lower-bound on V^ deter­
mined from the training data. Please note the dotted line lies 
close to the point where the two probability curves cross, 
which marks the demarcation point in a Bayes classification 
approach. In particular, FIG. 12b indicates that most of the 
background clutter has a much smaller vertical gradient 
content than the targets; tree lines and roads and horizons in 
the image set extend mostly parallel to the horizontal edges 
of the image and provide little vertical gradient content. The 
inventor also examined the same images with a feature set 
based on contrast and edge measures and found that between 
8 and 16 of these features were required to achieve the same 
level of separability found in FIG. 12b and that the discrimi­
nant surface, which divided targets and clutter, was highly 
nonlinear.

The experiments generated eight 5x5 pixel filters, which 
are shown in FIGS. 13n, 13b, 13c, 13d, 13c, 13/, 13g, and 
13b for target set II from four examples in a single image and 
tested filter performance on 23 images. The 5x5 pixel filters 
were derived from training data for data set II. The filters 
shown represent the top eight principal components and are 
ordered by decreasing eigenvalue. Only filters 4 and 5 were 
used for classification. SIN denotes the signal to noise ratio 
defined infra. In addition, the 5x5 pixel filters shown in 
FIGS. 13a, 13b, 13c, 13d, 13e, 13/, 13g, and 13b represent 
top eight principal components ordered by decreasing eigen­
value. Target heights ranged from 15 pixels in the far range 
to 175 pixels in the near range. Data set II was in several 
ways more challenging than the first data set because the 
noise level was higher and the target texture was very similar 
to the texture of the clutter. The filters were ranked by a 
signal-to-noise ratio (SIN), as shown in FIGS. 13(2,13b, 13c, 
13d, 13c, 13/, 13g, and 13b, where S is the mean of the 
variances from the four examples in the training set and N 
is the variance of the variances from the same training 
examples. S/N is a natural criterion, since the target char­
acteristics sought are both prominent and invariant over the 
data set, which leads to large values of S/N.

FIG. 14 is a graph showing variances derived from Filter 
5 in FIG. 13c in conjunction with the probability of detection 
and the false alarm rate. Vg denotes variances derived from 
Filter 5 in FIG. 13e. The dotted line is the lower bound on 
V, determined from the training data. With the lower bound, 
the probability of detection, P^, is 0.89 and the false alarm 
rate, Py^ is 0.27. As shown in FIG. 14, filter 5 had the largest 
S/N ratio among the eight generated and alone provides 
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considerable separation of targets and clutter. F1G. 14 also 
shows a lower cutoff for the target region, as the training 
examples establish a lower bound on the target region in the 
feature space due to the higher degree of noise and corre­
sponding smaller variance values associated with these 
examples. The use of noisy examples, (and, hence, examples 
more easily confused with clutter) helps estimate the true 
position (as determined from an infinitely large data set) of 
the classification discriminant surface from examples that lie 
close to the boundary between target and clutter than from 
examples that lie further away.

To achieve further separability of targets from clutter, the 
inventor also examined ratios of the variance values from 
the filters and found the ratios of the variance outputs from 
filters 4 and 5 in FIGS. 13r/ and 13e further distinguish 
targets and clutter, as shown in FIG. ISa. In particular, FIG. 
15tz is a graph showing the ratio of variances derived from 
Filters 4 and 5 in FIGS. 13d and 13e. V^, V^, and V^ indicate 
the ratio of variances from Filters 4 and 5. The dotted line 
is determined from training data. The clutter curve uses only 
false alarms from the results in FIG. 14, whereas the target 
curve uses all the target points. Using the dotted line to 
discriminate targets and clutter (together with results from 
FIG. 14), the detection probability is defined to be 0.89 and 
the false alarm rate is defined to be 0.10, which is a 
significant improvement over 0.27.

In addition, the experiments used the training image to 
generate a second set of eight 5x5 pixel filters at a larger 
length scale by halving the spatial sampling density of the 
input vectors to the neural network. The filter with the 
second largest S/N ratio was the same as filter 5 in FIG. 13. 
This same filter further reduces the number of clutter points 
mistakenly identified as targets, as shown in FIG. 15b, which 
suggests some self-similarity in the target characteristics and 
indicates the persistence of a particular feature over a factor 
of two in length scales. In particular, FIG. 15b is a graph 
showing the variance derived from Filter 4 in a second set 
of 5x5 pixel filters described in the detailed description in 
conjunction with the probability of detection and the false 
alarm rate. V^ is the variance derived from Filter 4 in a 
second set of 5x5 pixel filters, described infra. The clutter 
curve uses only false alarms from the results in FIG. 15fl. All 
target points, however, are used. The dotted line is the 
discriminator between targets and clutter set by the training 
data. If the results shown in FIGS. 14,15a, and 15b are used 
in sequence, the detection probability is determined to be 
0.89 and the false alarm rate is determined to be 0.07, which 
is another significant improvement in performance. As a 
group, the three filters and their corresponding variance 
outputs establish a binary classification tree for distinguish­
ing targets from background clutter. The final probability of 
detection (ratio of the number of targets detected to total 
number of targets) was 0.89, whereas the false alarm rate 
(ratio of the number of clutter points mistakenly classified as 
targets to total number of clutter points) was 0.07.

The values and ranges disclosed herein are given for a 
preferred embodiment of the present invention, of course 
these values may vary as the parameters are changed. 
Therefore it is to be understood that many changes in detail 
may be made as a matter of engineering choices without 
departing from the spirit and scope of the invention, as 
defined by the appended claims. In particular, alternate 
procedures that share the same functionally as the proce­
dures discussed, supra, such as alternate classification tech­
niques or data inputs, are plainly within the scope of the 
invention.
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I claim:
1. A method for distinguishing targets from background 

clutter, comprising the steps of
(a) inputting data;
(b) calculating data statistics from said data and using said 

data statistics to select target specific feature informa­
tion to distinguish specific targets from background 
clutter;

(c) generating said target feature information from said 
data statistics;

(d) extracting said target specific feature information from 
said data;

(e) using said target specific feature information to dis­
tinguish specific targets from background clutter; and

(f) outputting target and background clutter information.
2. The method of claim 1, wherein said data is one­

dimensional, two-dimensional, or multi-dimensional.
3. The method of claim 1, wherein said data is digitized 

imagery, speech signals, or radar signals.
4. The method of claim 1, wherein parallel hardware 

architectures are employed to use said feature information to 
distinguish particular targets from background clutter.

5. The method of claim 4, wherein said parallel hardware 
architectures comprise neural networks.

6. The method of claim 1, wherein said feature informa­
tion is contrast-based or texture-based.

7. The method of claim 1, wherein said feature informa­
tion is further used to distinguish two target classes or a 
plurality of target classes from one another.

8. The method of claim 1, wherein Hebbian learning 
techniques are used to select said target specific feature 
information.

9. A classification system, comprising
(a) a calculator to calculate data statistics from a data 

input;
(b) a selector to use said data statistics outputed from said 

calculator to select target specific feature information to 
distinguish specific targets from background clutter, 
wherein said target specific feature information 
uniquely describes a target for recognition purposes;

(c) a generator to generate said target specific feature 
information from said data statistics outputed from said 
calculator;

(d) a feature extractor to extract target specific feature 
information from said data input; and

(e) a classifier to use said target specific feature informa­
tion extracted from said data input by said feature 
extractor to distinguish targets from background clutter 
and output target and background clutter data.

10. The classification system of claim 9, wherein said data 
input is one-dimensional, two-dimensional, or multidimen­
sional.

11. The classification system of claim 9, wherein said data 
input is digitized imagery, speech signals or radar signals.

12. The classification system of claim 9, wherein parallel 
hardware architectures are employed in the classifier to use 
said feature information to distinguish particular targets 
from background clutter.

13. The classification system of claim 12, wherein said 
parallel hardware architectures comprise neural networks.

14. The classification system of claim 9, wherein said 
feature information is contrast-based or texture-based.

15. The classification system of claim 9, wherein said 
selector employs Hebbian learning techniques to select said 
target specific feature information.
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16. A classification hardware system, comprising
(a) a calculator to calculate data statistics from a data 

input;
(b) a selector to use said data statistics outputed from said 

calculator to select target specific feature information to 
distinguish specific targets from background clutter, 
wherein said target specific feature information 
uniquely describes a target for recognition purposes;

(c) a generator to generate said target specific feature 
information from said data statistics outputed from said 
calculator,

(d) a feature extractor to extract target specific feature 
information from said data input; and

(e) a classifier to use said target specific feature informa­
tion extracted from said data input by said feature 
extractor to distinguish targets from background clutter 
and output target and background clutter data.

17. The classification hardware system of claim 16, 
wherein said selector employs Hebbian learning techniques 
to select said target specific feature information.

18. A classification software system, comprising
(a) calculation software to calculate data statistics from a 

data input;
(b) selection software to use said data statistics outputed 

from said calculator to select target specific feature 
information to distinguish specific targets from back­
ground clutter, wherein said target feature information 
uniquely describes a target for recognition purposes;

(c) generator software to generate said target specific 
feature information from said data statistics outputed 
from said calculator;
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(d) feature extraction software to extract target specific 
feature information from said data input;

(e) classification software to use said target specific fea­
ture information extracted from said data input by said 
feature extractor to distinguish targets from back­
ground clutter and output target and background clutter 
data; and

(f) wherein the calculation software, selection software, 
generator software, feature extraction software, and 
classification software reside on at least one computer- 
readable medium.

19. The classification software system of claim 18, 
wherein said selector employs Hebbian learning techniques 
to select said target specific feature information.

20. A method for distinguishing targets from background 
clutter, comprising the steps of

(a) inputting data having targets and background clutter;

(b) applying neural network learning procedures to said 
data to construct a set of operators;

(c) applying said set of operators to data to construct a set 
of features;

(d) choosing optimal features from said set of features to 
distinguish targets from clutter; and

(e) using said optimal features to distinguishing targets 
from background clutter.
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From: John Downing <JDowning@kasowitz.com>
Sent: Wednesday, December 18, 2024 12:45 PM
To: Michael Ellis; Intellectual Ventures
Cc: Matt Colvin; Bernard Cryan; Daniel Gopenko; Aamir Kazi; Kate Quisenberry; Rodeen 

Talebi; Ann Vermeersch; msiegmund@cjsjlaw.com
Subject: RE: Intellectual Ventures v Tesla

[This email originated outside of F&R.]  

Michael, 
 

We appreciate you reaching out.  To clarify, we think that you mean claim 10 for the ’743 patent below.  We are 
looking into these issues and will let you know availability to meet and confer tomorrow when we confirm 
availability with local counsel, who is cc’d.  Per the scheduling order, this meet and confer is meant to narrow 
terms in dispute and exchange revised lists of terms, which both parties have done.  Our understanding of this 
procedure is that it is not intended to require IV to articulate claim construction positions before Defendant’s 
opening brief and outside of the court’s schedule for disclosing positions.     
 

For the ’639 and ’395, out position is that the terms above are not indefinite.   
 

For the ’743, we are in the process of reviewing this issue, but cannot commit to having a response by tomorrow.     
 

Regards,

John    

 
John Downing 
Kasowitz Benson Torres LLP
333 Twin Dolphin Drive, Suite 200 
Redwood Shores, CA 94065 
Tel.   (650) 453-5426 
Fax.  (650) 362-9430 
JDowning@kasowitz.com 

This e-mail and any files transmitted with it are confidential and may be subject to the attorney-client privilege. Use or disclosure of this e-mail or any 
such files by anyone other than a designated addressee is unauthorized. If you are not an intended recipient, please notify the sender by e-mail and 
delete this e-mail without making a copy. 
From: Michael Ellis <ellis@fr.com>  
Sent: Tuesday, December 17, 2024 3:45 PM 
To: Intellectual Ventures <IntellectualVentures@kasowitz.com> 
Cc: Matt Colvin <colvin@fr.com>; Bernard Cryan <cryan@fr.com>; Michael Ellis <ellis@fr.com>; Daniel Gopenko 
<gopenko@fr.com>; Aamir Kazi <kazi@fr.com>; Kate Quisenberry <quisenberry@fr.com>; Rodeen Talebi 
<talebi@fr.com>; Ann Vermeersch <vermeersch@fr.com> 
Subject: Intellectual Ventures v Tesla

For the ’639 and ’395, out position is that the terms above are not indefinite.
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ALERT: THIS IS AN EXTERNAL EMAIL. DO NOT CLICK ON ANY LINK, 
ENTER A PASSWORD, OR OPEN AN ATTACHMENT UNLESS YOU 
KNOW THAT THE MESSAGE CAME FROM A SAFE EMAIL ADDRESS. 

Counsel, 

The Proposed Scheduling Order requires the parties to meet and confer to narrow terms in dispute and 
exchange revised list of terms/constructions by December 19. To that end, we are available to meet and confer 
after 3pm Eastern on Thursday, December 19. Please let us know your availability. 

Further, please be prepared to discuss what IV contends is the antecedent basis for the terms “said 
processing” in claim 1 of the ’395 patent, “said target feature information” in claim 1 of the ’639 patent, and 
“said feature information” in claim 7 of the ’639 patent.  

Please also be prepared to discuss whether or not IV agrees the preamble of claim 1 of the ’743 patent is 
limiting.  IV’s statement that the plain and ordinary meaning applies is not responsive to whether or not the 
preamble is limiting. 

Finally, to further narrow down the terms at dispute, Tesla no longer pursues an indefiniteness position for the 
terms “multi-level transmit power control (TPC) command” / “multi-level TPC command” in the 500 and 153 
patents. 

Thanks, 

Michael R Ellis   
Associate ■ Fish & Richardson P.C.  

O: 214 760 6119 C: 202 607 0752 | ellis@fr.com | Bio  

***************************************************************************************************
************************* 
This email message is for the sole use of the intended recipient(s) and may contain confidential 
and privileged information. Any unauthorized use or disclosure is prohibited. If you are not the 
intended recipient, please contact the sender by reply email and destroy all copies of the original 
message.  
***************************************************************************************************
*************************  

Further, please be prepared to discuss what IV contends is the antecedent basis for the terms “said
processing” in claim 1 of the ’395 patent, “said target feature information” in claim 1 of the ’639 patent, and
“said feature information” in claim 7 of the ’639 patent.
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UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF TEXAS 

WACO DIVISION 

 
MIRROR IMAGING, LLC, 

 
 Plaintiff 

 
  v. 

 
BANK OF AMERICA, N.A., 

 
 Defendant 
 

 
 

Case No. 6:21-cv-00463-ADA 
 
JURY TRIAL DEMANDED 

 
MIRROR IMAGING, LLC, 

 
 Plaintiff 

 
  v. 

 
JPMORGAN CHASE BANK, N.A., 

 
 Defendant 
 

 
 

Case No. 6:21-cv-00464-ADA 
 
JURY TRIAL DEMANDED 

 
MIRROR IMAGING, LLC, 

 
 Plaintiff 

 
  v. 

 
WELLS FARGO BANK, N.A., 

 
 Defendant 
 

 
 

Case No. 6:21-cv-00465-ADA 
 
JURY TRIAL DEMANDED 
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MIRROR IMAGING, LLC, 

 
 Plaintiff 

 
  v. 

 
CAPITAL ONE, N.A., 

 
 Defendant 
 

 
 

Case No. 6:21-cv-00517-ADA 
 
JURY TRIAL DEMANDED 

 
MIRROR IMAGING, LLC, 

 
 Plaintiff 

 
  v. 

 
PNC BANK, N.A., 

 
 Defendant 
 

 
 

Case No. 6:21-cv-00518-ADA 
 
JURY TRIAL DEMANDED 

CLAIM CONSTRUCTION ORDER 

The Court provided preliminary constructions to the parties in advance of the Markman 

hearing scheduled for February 14, 2022. In advance of that hearing, the parties indicated that all 

parties had met and conferred, and all parties stipulated to the preliminary constructions as 

provided. In light of the communication from the parties, the Markman hearing was cancelled. 

 

SIGNED this 22nd day of February, 2022. 

 

 

ALAN D ALBRIGHT 
UNITED STATES DISTRICT JUDGE 
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I. Disputed Constructions 

Term                   
[Proposing Party] 
[Patents/Claims] 

Plaintiff’s 
Proposed 

Construction 

Defendants’ Proposed 
Construction 

Court’s 
Preliminary 

Constructions 

“electronic image[s]”  

[’275 Patent, Claims 1, 5, 
8; ’435 Patent: Claims 11, 
13; ’009 Patent: Claim 
14; ’447 Patent: Claims 1, 
6, 7, 19]  

[Defendant JPM and 
PNC] 

Plain and 
ordinary 
meaning. 

In the alternative: 
“a digitized 
record of a 
document.” 

“digital representation of 
a photograph or 
photocopy of a 
document” 

Plain and 
ordinary 
meaning 

“associated with a 
[first/second] entity”  

[’275 Patent: Claim 1; 
’435 Patent: Claim 11; 
’009 Patent: Claim 14; 
’447 Patent: Claims 1, 19]  

[Defendants JPM and 
PNC] 

Plain and 
ordinary 
meaning. 

“owned or operated by a 
[first/second] entity” 

Plain and 
ordinary 
meaning 

“located remotely from”  

[’275 Patent: Claim 1; 
’009 Patent: Claim 14; 
’447 Patent: Claims 1, 19]  

[Defendants BOA, WF, 
CO, JPM, and PNC] 

Plain and 
ordinary 
meaning. 

“geographically 
distanced from” 

Plain and 
ordinary 
meaning 

“store at least some of” / 
“storing at least some of” 
/ “storing the at least 
some of”  

[275 Patent: Claims 1, 5; 
’435 Patent: Claim 11; 
’009 Patent: Claim 14; 
’447 Patent: Claims 1, 19]  
[Defendants BOA, WF, 
CO, and JPM] 

 

Plain and 
ordinary 
meaning. 

Indefinite. Not indefinite. 
Plain and 
ordinary 
meaning. 
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“first entity”  

[’435 Patent: Claim 11; 
’009 Patent: Claim 14; 
’447 Patent: Claims 1, 19]  

[Defendants JPM and 
PNC] 

Plain and 
ordinary 
meaning. 

Indefinite. Not indefinite. 
Plain and 
ordinary 
meaning.

“second entity”  

[’435 Patent: Claim 11; 
’009 Patent: Claim 14; 
’447 Patent: Claims 1, 19]  

[Defendants JPM and 
PNC] 

Plain and 
ordinary 
meaning. 

Indefinite. Not indefinite. 
Plain and 
ordinary 
meaning.

“wherein the first entity 
and the second entity are 
distinct or related”  

[’435 Patent: Claim 11]  

[Defendants BOA, WF, 
CO, JPM, and PNC] 

Plain and 
ordinary 
meaning. 

Indefinite. Indefinite

“configured to at least 
partially link two or more 
interfaces”  

[’447 Patent: Claim 11]  

[Defendants BOA, WF, 
CO, JPM, and PNC] 

Plain and 
ordinary 
meaning. 

Indefinite. Indefinite

// 
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IN THE UNITED STATES DISTRICT COURT 

FOR THE WESTERN DISTRICT OF TEXAS 

AUSTIN DIVISION 

INTELLECTUAL VENTURES II LLC, 

 

 Plaintiff, 
 

v. 
 
TESLA, INC., 

 

 Defendant. 

 

 

 

 

 

Civil Action No. 1:24-cv-884-ADA 

 

DECLARATION OF MAURICE HERLIHY, PH.D. IN SUPPORT OF 

TESLA’S OPENING CLAIM CONSTRUCTION BRIEF 
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I, Maurice Peter Herlihy, hereby declare as follows: 

1. I have been retained as an expert witness on behalf of Tesla, Inc. in the above-

referenced litigation. 

2. I am being compensated for my time in connection with this Declaration at my 

standard consulting rate of $400 per hour.  My compensation is in no way dependent on the 

outcome of this matter. 

3. I have been asked to opine on matters of claim construction for U.S. Patent No. 

8,898,395 (“the ’395 patent”). 

4. In preparing this declaration, I have reviewed the ’395 patent and its file history, 

the constructions proposed by the parties, and any other documents referenced in this Declaration. 

5. In forming the opinions expressed in this Declaration, I relied upon my education 

and experience in the relevant field of the art and have considered the viewpoint of a person having 

ordinary skill in the relevant art as of 2005. 

I. BACKGROUND AND QUALIFICATIONS 

6. My background and expertise that qualify me as an expert in the technical issues in 

this case are as follows: 

7. As indicated on my Curriculum Vitae, which is appended as Attachment A, I 

currently hold the An Wang Chair of Computer Science at Brown University.  I have been a 

professor of computer science at Brown University since 1998, and before that I was an associate 

professor in the same department (1994-1998). 

8. I received an A.B. in Mathematics from Harvard University (1975), an M.S. in 

Computer Science from M.I.T. (1980), and a Ph.D. in Computer Science from M.I.T. (1984).  I 

served on the faculty of Carnegie Mellon University (1984-1989) and the staff of Digital 

Equipment Corporation, Cambridge Research Laboratory (1989-1994). 
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9. I am the recipient of the 2003 Dijkstra Prize in Distributed Computing, the 2004 

Gödel Prize in theoretical computer science, the 2008 ISCA influential paper award, the 2012 

Edsger W. Dijkstra Prize, and the 2013 Wallace McDowell award.  I received a 2012 Fulbright 

Distinguished Chair in the Natural Sciences and Engineering Lecturing Fellowship, and I am a 

fellow of the ACM, a fellow of the National Academy of Inventors, the National Academy of 

Engineering, and the National Academy of Arts and Sciences.  In 2022, I won my third Dijkstra 

Prize. 

10. I am the co-inventor of Transactional Memory, a cache-coherence architecture that 

forms the foundation for the Transactional Synchronization Extensions (TSX) added to Intel’s x86 

instruction set architecture. 

11. I have authored or co-authored two books and more than 200 publications in 

journals and major international conference proceedings.  A list of my publications is included in 

my CV, which is appended as Attachment A. 

12. I have previously offered testimony as an expert witness.  A list of my prior 

engagements in which I testified as an expert at trial or by deposition is appended as 

Attachment B. 

13. Based on my background and experience, as set forth more fully in my CV, I am 

familiar with the state of the art in the field of data processing, including memory management, as 

of 2005, which is the earliest possible priority date for the ’395 patent.  I am a technical expert in 

the fields relating to the ’395 patent and other related fields, and I remain an active researcher in 

these fields. 

14. Based on my professional experience, I believe I am qualified to testify as an expert 

on matters related to the ’395 patent. 
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II. UNDERSTANDING OF THE LAW 

15. I am not a legal expert and therefore I offer no opinions on the law.  However, I 

have been informed and am aware of legal standards that are relevant to my analysis, as 

summarized below. 

16. I have been informed and understand that claims are generally given their ordinary 

and customary meaning as understood by a person having ordinary skill in the art (“POSITA”) at 

the time of the alleged invention, in light of the patent specification and the prosecution history.  

Such an individual is considered to possess ordinary skills and knowledge in a particular technical 

field and is not an automaton.  I have been informed that claim construction is a matter of law and 

that the final claim constructions for this proceeding will be determined by the Court. 

17. It has been explained to me that the patent statute includes a requirement that claims 

be definite.  I have been informed that, to meet this “definiteness” requirement, the claims must 

particularly point out and distinctly claim the subject matter that the applicant regards as his or her 

invention.  I understand that indefiniteness is evaluated from the perspective of a POSITA at the 

time of a patent’s filing. 

18. It has been explained to me that a patent claim is indefinite if the claim, when read 

in light of the specification and the prosecution history, fails to inform, with reasonable certainty, 

a POSITA of the scope of the invention. 

19. It was further explained to me that absolute or mathematical precision in claim 

language is not required.  However, it is not enough that some meaning can be ascribed to a patent’s 

claims.  A claim is indefinite if its language might mean several different things and no informed 

and confident choice is available among the contending definitions. 
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III. THE ’395 PATENT 

A. Summary of the ’395 Patent 

20. The ’395 patent was filed on May 15, 2008, and claims to be a continuation of an 

application filed on April 7, 2005, which in now U.S. Patent No. 7,376,798. 

21. The ’395 patent relates to “computer system memory, in particular the management 

of cache memory.”  ’395 patent at 1:15-17 (“Field of the Invention”).  Various cache management 

schemes were well known in the prior art.  For example, the ’395 patent identifies the MESI 

(Modified, Exclusive, Shared, Invalid) protocol as “a popular cache consistency (coherency) 

protocol.”  ’395 patent at 1:30-32. 

22. The ’395 patent alleges that “[p]rior attempts to achieve a sequentially consistent, 

lumped architecture are limited with respect to the number of memory operations that can be 

included in an instruction group.”  ’395 patent at 2:1-4.  According to the ’395 patent, “such 

attempts are limited to a single memory operation per instruction group.”  ’395 patent at 2:4-5.  

The patent then purports to give a solution to “overcome this disadvantage.”  ’395 patent at 2:5-7. 

23. The ’395 patent describes a basic computer system 5, that includes a processor 10, 

a main memory 18, a cache 14 associated with the processor, and one or more external agents 11-

13 that can access the main memory and the processor’s cache.  ’395 patent at 3:40-45, Figure 1.  

The processor 10 and the external agents 11-13 may each be executing a group of instructions 

including memory operations (e.g., read, load, store, write, lock acquisition, etc.).  ’395 patent at 

4:3-7.  An instruction (or instructions) in the group of instructions being executed by the 

processor 10 may seek access to its cache 14; likewise, an instruction (or instructions) in the group 

of instructions being executed by the external agents 11-13 may also seek access to that cache 14.  

’395 patent at 4:11-15. 
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24. An observed bit in cache 14 is set for a cache line if execution of an instruction in 

a group of instructions executed by the processor 10 causes that cache line to be accessed (e.g., 

load, store, read, or write).  ’395 patent at 4:61-65.  For example, observed bit 24 is set if an 

instruction in instruction group A, when executed by processor 10, causes cache line 21 to be 

accessed.  ’395 patent at 4:65-5:2, Figure 2.  Similarly, observed bit 25 is set if an instruction in 

instruction group B, when executed by processor 10, causes cache line 21 to be accessed.  ’395 

patent at 4:57-60. 
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25. The observed bits associated with instruction group A, if set, remain set until the 

execution of instruction group A is ended.  ’395 patent at 5:25-27.  For example, when instruction 

group A is either committed, or it is rolled back, or it is aborted, then the associated observed bit 24 

in cache line 21 is cleared.  Similarly, when instruction group B is either committed, or it is rolled 

back, or it is aborted, then the associated observed bit 25 in cache line 21 is cleared. 

26. Alternatively, if an external agent 11-13 snoops cache line 21 and observed bits 24 

and 25 have been set, then instruction group A (corresponding to observed bit 24) and instruction 

group B (corresponding to observed bit 25) may be rolled back and observed bits 24 and 25 may 
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be cleared.  ’395 patent at 5:58-61.  Further, the patent describes an embodiment wherein if cache 

line 21 is in the Shared state, then there is no roll back of the instruction groups corresponding to 

any observed bit(s) in that cache line.  ’395 patent at 7:53-58. 

B. The ’395 Prosecution History 

27. On May 15, 2008, prior to examination of the original claims, the Applicant filed a 

Preliminary Amendment.  Among other changes, that Amendment cancelled all original claims 

(1-32) and replaced them with new claims 33-57.  The pertinent claims for this Declaration, shown 

below, are claims 33-35. 
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28. On March 22, 2010, the Examiner issued a Non-Final Rejection.  In pertinent part, 

claims 33-34 were rejected under 35 U.S.C. § 102(b) as being anticipated by prior art.  Claim 35 

was indicated to be allowable if the double patenting rejection were overcome and if rewritten in 

independent form including all of the limitations of the base claim and any intervening claims. 

29. On June 17, 2010, the Applicant submitted its Response to the Non-Final Rejection.  

Among other changes, each of claims 33-35 was amended as shown below: 
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30. As a result of the claim 34 amendment, the term “processing” was added to the 

claims for the first time.  As reflected in this amendment, the step of “executing a third group of 

instructions” could be done by “said processor” recited in claim 33 or it could be done by “an agent 

other than said processor” (e.g., as reflected in the amendment to claim 35).  Specifically, I 

understand that claim 34 must be broader in scope than its dependent claim 35 and therefore, as 

amended, a POSITA would understand the “executing” step of claim 34 could be performed by 

either said processor or an external agent. 

31. Claim 35, which depended from claim 34, was further amended to recite “said 

processing comprises . . . .”  As reflected in this amendment of claim 35, “said processing” is 

referring to the “processing said first group and said second group of instructions according to a 

value of said indicator” in amended claim 34. 
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32. The arguments made by the Applicant to traverse the rejection focused on the 

amendment to claim 33 and did not otherwise address the amendments to claims 34 and 35. 

33. On August 26, 2010, the Examiner issued a Final Rejection.  In pertinent part, 

claims 33-34 were rejected under 35 U.S.C. § 103(a) as being obvious in view of prior art.  

Claim 35 was indicated to be allowable if the double patenting rejection were overcome and if 

rewritten in independent form including all of the limitations of the base claim and any intervening 

claims.  However, the Examiner’s statement of reasons for allowability quoted the text of original 

claim 35 without acknowledging that some of those limitations were no longer part of the claim 

as amended.  Specifically, I highlighted in the below excerpt of this Office Action the language 

that was deleted from amended claim 35: 

 

34. On October 18, 2010, in response to the Final Rejection, the Applicant argued for 

reconsideration of the rejection without otherwise amending claims 33-35.  The arguments made 

by the Applicant focused on the limitations of claim 33 and did not otherwise address the 

limitations of claims 34 and 35. 

35. The Applicant’s arguments filed on October 18, 2010 were determined to be not 

persuasive.  The Applicant then initiated an Appeal procedure.  On April 28, 2014, the Patent Trial 

and Appeal Board issued its Decision on Appeal affirming the Examiner’s finding that the prior 

art teaches or suggests the limitations of claim 33. 
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36. On June 30, 2014, in Response to the Decision on Appeal, the Applicant amended 

claim 33 and cancelled claims 34 and 35.  However, as shown below, the amendment did not 

rewrite claim 35 in independent form: 

 

Specifically, the yellow-highlighted text was amended claim 35 and the purple-highlighted text 

was amended claim 34.  As shown, the “said processing” limitation was added to the “executing” 

step, and now precedes the “processing” step. 

37. The argument made by the Applicant was that “claim 33 is amended to incorporate 

the subject matter of allowable claim 35 and intervening claim 34” and “is therefore in condition 
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for allowance.”  I disagree that this version of claim 33 reflects a rewrite of dependent claim 35 in 

independent form.  Further, as set forth in this Declaration, this amendment introduced further 

uncertainty over the scope of the claim that would not be reasonably ascertainable to a POSITA. 

38. The next correspondence from the Patent Office was its July 22, 2014, Notice of 

Allowance.  That Notice merely identifies the full text of the “executing” method step as not being 

taught or suggested by the prior art of record. 

C. Level of Ordinary Skill in the Art 

39. I have also been advised that a POSITA is a hypothetical person who is capable of 

understanding the scientific and engineering principles applicable to the relevant art of the claimed 

subject matter.  I understand that a POSITA is presumed to have known the relevant prior art at 

the time of the alleged invention. 

40. In my opinion, a POSITA as of the April 2005 priority date of the ’395 patent would 

have had a bachelor’s degree in electrical or computer engineering, computer science, or a related 

subject, and two years of professional experience “in the data processing arts” (’395 patent at 3:4-

7) and multiprocessor speculative execution or a related field.  Less experience may be necessary 

with additional education, and likewise, less education may be necessary with additional work 

experience. 

41. I understand that the Plaintiff Intellectual Ventures has not yet offered its view of 

the level of ordinary skill in the art.  To the extent that Intellectual Ventures or its expert provides 

its view of the level of ordinary skill in the art, I reserve the right to respond to the extent that 

opinion is different than mine.  I also note that my opinions provided in this Declaration would not 

change in view of any insignificant modifications to this level of skill. 
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D. “Said Processing” (Claim 1) 

Tesla’s Proposed Construction IV’s Proposed Construction 

Indefinite Plain and ordinary meaning.  Not indefinite. 

 

42. I understand from counsel that the Court of Appeals for the Federal Circuit has held 

that a limitation lacking antecedent basis is indefinite if there is no clear correction for that lack of 

antecedent basis.  Specifically, the lack of an antecedent basis renders a claim indefinite if the 

claim fails to apprise a POSITA of its scope and, therefore, fails to serve the statutory public notice 

function required for patent claims. 

43. Claim 1 suffers from the fact that, as written, the limitation “said processing” lacks 

antecedent basis, and the specification does not otherwise aid a POSITA in reasonably ascertaining 

what is being claimed.  Indeed, the meaning of the term “said processing” is objectively uncertain 

because it is the first reference to “processing,” and it appears in the claim: 

a. after the introduction of two structures that could perhaps perform “said 

processing” (i.e., “said processing” might refer to an action taken by the claimed 

“processor” or by the claimed “agent other than said processor)”; and 

b. after the introduction of three groups of instructions that are being processed (i.e., 

“said processing” might refer to an action on “an instruction in a first group of 

instructions,” “an instruction in a second group of instructions,” or an instruction 

in “a third group of instructions”). 

44. With respect to which structure performs “said processing,” that phrase appears 

within the method step for executing the third group of instructions “by an agent other than said 

processor,” suggesting that “said processing” is done by the external agent.  However, the 

remainder of the limitation concerns the first and second groups of instructions, which are executed 
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by the processor in the earlier-recited method steps.  Because the claim recites both “a processor” 

and “an agent other than said processor” before reciting the “said processing” limitation, a POSITA 

could not reasonably ascertain which of those structures performs “said processing” in claim 1. 

45. With respect to what instruction is being processed by “said processing,” that 

phrase appears within the method step for executing the third group of instructions, suggesting that 

the action is being taken on this third group of instructions.  However, the remainder of the 

limitation concerns rolling back the first and the second groups of instructions.  Because the 

claimed computer system is executing instructions from each of the first, second, and third groups 

of instructions, a POSITA could not reasonably ascertain which group of instructions is subject to 

“said processing” in claim 1. 

46. Further, dependent claim 2—which refers to “said processing”—also adds 

uncertainty.  Notably, “determining a state of said cache line” can be determined when processing 

any of the first, second, or third groups of instructions by either of the processor or the external 

agent by, e.g., checking the cache coherency protocol bits shown in Figure 2. 

47. Finally, there is added objective uncertainty as to the timing of “said processing,” 

which a POSITA would recognize might be performed immediately or, alternatively, the cache 

line might be marked for a later rollback.  For example, a POSITA would understand that the 

rollback might be suspended for a brief duration to give a conflicting instruction group a chance 

to complete.  Indeed, the timing uncertainty further compounds the uncertainty over which 

structure—e.g., the processor or the agent other than the processor—performs “said processing.” 

* * * 
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I hereby declare under penalty of perjury under the laws of the United States of America that the 

foregoing is true and correct. 

Date:  January 9, 2025 By: ________________________________ 

Maurice Herlihy, Ph.D. 

Case 1:24-cv-00884-ADA     Document 26-10     Filed 01/09/25     Page 17 of 17

IPR2025-00218 Exhibit 2003 Page 153 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 1 of 18

IPR2025-00218 Exhibit 2003 Page 154 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 2 of 18

IPR2025-00218 Exhibit 2003 Page 155 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 3 of 18

IPR2025-00218 Exhibit 2003 Page 156 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 4 of 18

IPR2025-00218 Exhibit 2003 Page 157 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 5 of 18

IPR2025-00218 Exhibit 2003 Page 158 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 6 of 18

IPR2025-00218 Exhibit 2003 Page 159 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 7 of 18

IPR2025-00218 Exhibit 2003 Page 160 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 8 of 18

IPR2025-00218 Exhibit 2003 Page 161 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 9 of 18

IPR2025-00218 Exhibit 2003 Page 162 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 10 of 18

IPR2025-00218 Exhibit 2003 Page 163 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 11 of 18

IPR2025-00218 Exhibit 2003 Page 164 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 12 of 18

IPR2025-00218 Exhibit 2003 Page 165 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 13 of 18

IPR2025-00218 Exhibit 2003 Page 166 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 14 of 18

IPR2025-00218 Exhibit 2003 Page 167 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 15 of 18

IPR2025-00218 Exhibit 2003 Page 168 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 16 of 18

IPR2025-00218 Exhibit 2003 Page 169 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 17 of 18

IPR2025-00218 Exhibit 2003 Page 170 of 257



Case 1:24-cv-00884-ADA     Document 26-11     Filed 01/09/25     Page 18 of 18

IPR2025-00218 Exhibit 2003 Page 171 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 1 of 14

IPR2025-00218 Exhibit 2003 Page 172 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 2 of 14

IPR2025-00218 Exhibit 2003 Page 173 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 3 of 14

IPR2025-00218 Exhibit 2003 Page 174 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 4 of 14

IPR2025-00218 Exhibit 2003 Page 175 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 5 of 14

IPR2025-00218 Exhibit 2003 Page 176 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 6 of 14

IPR2025-00218 Exhibit 2003 Page 177 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 7 of 14

IPR2025-00218 Exhibit 2003 Page 178 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 8 of 14

IPR2025-00218 Exhibit 2003 Page 179 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 9 of 14

IPR2025-00218 Exhibit 2003 Page 180 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 10 of 14

IPR2025-00218 Exhibit 2003 Page 181 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 11 of 14

IPR2025-00218 Exhibit 2003 Page 182 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 12 of 14

IPR2025-00218 Exhibit 2003 Page 183 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 13 of 14

IPR2025-00218 Exhibit 2003 Page 184 of 257



Case 1:24-cv-00884-ADA     Document 26-12     Filed 01/09/25     Page 14 of 14

IPR2025-00218 Exhibit 2003 Page 185 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 1 of 19

IPR2025-00218 Exhibit 2003 Page 186 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 2 of 19

IPR2025-00218 Exhibit 2003 Page 187 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 3 of 19

IPR2025-00218 Exhibit 2003 Page 188 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 4 of 19

IPR2025-00218 Exhibit 2003 Page 189 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 5 of 19

IPR2025-00218 Exhibit 2003 Page 190 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 6 of 19

IPR2025-00218 Exhibit 2003 Page 191 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 7 of 19

IPR2025-00218 Exhibit 2003 Page 192 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 8 of 19

IPR2025-00218 Exhibit 2003 Page 193 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 9 of 19

IPR2025-00218 Exhibit 2003 Page 194 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 10 of 19

IPR2025-00218 Exhibit 2003 Page 195 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 11 of 19

IPR2025-00218 Exhibit 2003 Page 196 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 12 of 19

IPR2025-00218 Exhibit 2003 Page 197 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 13 of 19

IPR2025-00218 Exhibit 2003 Page 198 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 14 of 19

IPR2025-00218 Exhibit 2003 Page 199 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 15 of 19

IPR2025-00218 Exhibit 2003 Page 200 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 16 of 19

IPR2025-00218 Exhibit 2003 Page 201 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 17 of 19

IPR2025-00218 Exhibit 2003 Page 202 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 18 of 19

IPR2025-00218 Exhibit 2003 Page 203 of 257



Case 1:24-cv-00884-ADA     Document 26-13     Filed 01/09/25     Page 19 of 19

IPR2025-00218 Exhibit 2003 Page 204 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 1 of 13

IPR2025-00218 Exhibit 2003 Page 205 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 2 of 13

IPR2025-00218 Exhibit 2003 Page 206 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 3 of 13

IPR2025-00218 Exhibit 2003 Page 207 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 4 of 13

IPR2025-00218 Exhibit 2003 Page 208 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 5 of 13

IPR2025-00218 Exhibit 2003 Page 209 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 6 of 13

IPR2025-00218 Exhibit 2003 Page 210 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 7 of 13

IPR2025-00218 Exhibit 2003 Page 211 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 8 of 13

IPR2025-00218 Exhibit 2003 Page 212 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 9 of 13

IPR2025-00218 Exhibit 2003 Page 213 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 10 of 13

IPR2025-00218 Exhibit 2003 Page 214 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 11 of 13

IPR2025-00218 Exhibit 2003 Page 215 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 12 of 13

IPR2025-00218 Exhibit 2003 Page 216 of 257



Case 1:24-cv-00884-ADA     Document 26-14     Filed 01/09/25     Page 13 of 13

IPR2025-00218 Exhibit 2003 Page 217 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 1 of 31

IPR2025-00218 Exhibit 2003 Page 218 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 2 of 31

IPR2025-00218 Exhibit 2003 Page 219 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 3 of 31

IPR2025-00218 Exhibit 2003 Page 220 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 4 of 31

IPR2025-00218 Exhibit 2003 Page 221 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 5 of 31

IPR2025-00218 Exhibit 2003 Page 222 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 6 of 31

IPR2025-00218 Exhibit 2003 Page 223 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 7 of 31

IPR2025-00218 Exhibit 2003 Page 224 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 8 of 31

IPR2025-00218 Exhibit 2003 Page 225 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 9 of 31

IPR2025-00218 Exhibit 2003 Page 226 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 10 of 31

IPR2025-00218 Exhibit 2003 Page 227 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 11 of 31

IPR2025-00218 Exhibit 2003 Page 228 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 12 of 31

IPR2025-00218 Exhibit 2003 Page 229 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 13 of 31

IPR2025-00218 Exhibit 2003 Page 230 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 14 of 31

IPR2025-00218 Exhibit 2003 Page 231 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 15 of 31

IPR2025-00218 Exhibit 2003 Page 232 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 16 of 31

IPR2025-00218 Exhibit 2003 Page 233 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 17 of 31

IPR2025-00218 Exhibit 2003 Page 234 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 18 of 31

IPR2025-00218 Exhibit 2003 Page 235 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 19 of 31

IPR2025-00218 Exhibit 2003 Page 236 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 20 of 31

IPR2025-00218 Exhibit 2003 Page 237 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 21 of 31

IPR2025-00218 Exhibit 2003 Page 238 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 22 of 31

IPR2025-00218 Exhibit 2003 Page 239 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 23 of 31

IPR2025-00218 Exhibit 2003 Page 240 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 24 of 31

IPR2025-00218 Exhibit 2003 Page 241 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 25 of 31

IPR2025-00218 Exhibit 2003 Page 242 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 26 of 31

IPR2025-00218 Exhibit 2003 Page 243 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 27 of 31

IPR2025-00218 Exhibit 2003 Page 244 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 28 of 31

IPR2025-00218 Exhibit 2003 Page 245 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 29 of 31

IPR2025-00218 Exhibit 2003 Page 246 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 30 of 31

IPR2025-00218 Exhibit 2003 Page 247 of 257



Case 1:24-cv-00884-ADA     Document 26-15     Filed 01/09/25     Page 31 of 31

IPR2025-00218 Exhibit 2003 Page 248 of 257



Case 1:24-cv-00884-ADA     Document 26-16     Filed 01/09/25     Page 1 of 9

IPR2025-00218 Exhibit 2003 Page 249 of 257



Case 1:24-cv-00884-ADA     Document 26-16     Filed 01/09/25     Page 2 of 9

IPR2025-00218 Exhibit 2003 Page 250 of 257



Case 1:24-cv-00884-ADA     Document 26-16     Filed 01/09/25     Page 3 of 9

IPR2025-00218 Exhibit 2003 Page 251 of 257



Case 1:24-cv-00884-ADA     Document 26-16     Filed 01/09/25     Page 4 of 9

IPR2025-00218 Exhibit 2003 Page 252 of 257



Case 1:24-cv-00884-ADA     Document 26-16     Filed 01/09/25     Page 5 of 9

IPR2025-00218 Exhibit 2003 Page 253 of 257



Case 1:24-cv-00884-ADA     Document 26-16     Filed 01/09/25     Page 6 of 9

IPR2025-00218 Exhibit 2003 Page 254 of 257



Case 1:24-cv-00884-ADA     Document 26-16     Filed 01/09/25     Page 7 of 9

IPR2025-00218 Exhibit 2003 Page 255 of 257



Case 1:24-cv-00884-ADA     Document 26-16     Filed 01/09/25     Page 8 of 9

IPR2025-00218 Exhibit 2003 Page 256 of 257



Case 1:24-cv-00884-ADA     Document 26-16     Filed 01/09/25     Page 9 of 9

IPR2025-00218 Exhibit 2003 Page 257 of 257


