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1 PETITION FOR INTER PARTES REVIEW
1.1 OF U.S. PATENT 10,599,327 B2

Title: Neural Network Training with Adaptive Learning Rate Scheduling
Patent Owner: [Patent Owner], a [State of Incorporation] corporation
Petitioner: [Petitioner], a [State of Incorporation] corporation
Real Party in Interest: [Real Party in Interest] (see Mandatory Notices, Section I)

IPR2025-XXXXX
Before the Patent Trial and Appeal Board
United States Patent and Trademark Office

Field Detail

Petitioner [Petitioner]
Patent Owner [Patent Owner]
Challenged Patent U.S. 10,599,327 B2
Challenged Claims Claims 1–10
Grounds 35 U.S.C. §102(b)(1); 35 U.S.C. §103(a)
Prior Art References Loshchilov & Hutter (ICLR 2017); Smith

(WACV 2017); Reddi et al. (ICLR 2018)
Lead Counsel [Lead Counsel], Reg. No. [XXXXX]
Backup Counsel [Backup Counsel], Reg. No. [XXXXX]

Filed: [Date]
Double Platinum 95 — CONFIDENTIAL ATTORNEY WORK PRODUCT

1.2 CITABILITY ANCHOR
ANCHOR_TYPE: hivelit.v2 + hiveprior.v2
PRIMARY: 35 U.S.C. §§ 102, 103, 311-319; 37 C.F.R. §§ 42.1-42.123
PRECEDENT: General Plastic IPR2016-01357; Fintiv IPR2020-00019; Sotera IPR2020-01000
STANDARDS: Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (claim construction)

KSR Int'l Co. v. Teleflex Inc., 550 U.S. 398 (2007) (obviousness)
ACADEMIC: Loshchilov & Hutter, "SGDR" (ICLR 2017); Smith, "Cyclical Learning Rates" (WACV 2017);

Reddi et al., "On the Convergence of Adam and Beyond" (ICLR 2018)
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1.3 TIER WATERMARK
FILED EXHIBIT — FRE 901/902 SELF-AUTHENTICATING — CHAIN OF CUSTODY ANCHORED
Double Platinum 95 — CONFIDENTIAL ATTORNEY WORK PRODUCT

1.4 TABLE OF CONTENTS
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1.5 TABLE OF AUTHORITIES
1.5.1 Statutes
• 35 U.S.C. §101 (patentable subject matter)
• 35 U.S.C. §102 (novelty; conditions for patentability)
• 35 U.S.C. §103 (nonobvious subject matter)
• 35 U.S.C. §311 (inter partes review)
• 35 U.S.C. §312 (petition for inter partes review)
• 35 U.S.C. §314 (institution of inter partes review)
• 35 U.S.C. §315 (relation to other proceedings)
• 35 U.S.C. §316 (conduct of inter partes review)
• 35 U.S.C. §318 (decision)

1.5.2 Regulations
• 37 C.F.R. §42.1 (policy)
• 37 C.F.R. §42.2 (definitions)
• 37 C.F.R. §42.6 (computing time)
• 37 C.F.R. §42.8 (mandatory notices)
• 37 C.F.R. §42.20 (rules of conduct)
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• 37 C.F.R. §42.21 (filing of documents)
• 37 C.F.R. §42.22 (content of petition)
• 37 C.F.R. §42.23 (opposition; reply)
• 37 C.F.R. §42.24 (discovery)
• 37 C.F.R. §42.51 (competence of witnesses)
• 37 C.F.R. §42.53 (objections)
• 37 C.F.R. §42.64 (discovery and claim construction briefing)
• 37 C.F.R. §42.100 (trial practice for inter partes review)
• 37 C.F.R. §42.104 (content of petition)

1.5.3 PTAB Precedential and Informative Decisions
• General Plastic Industrial Co., Ltd. v. Canon Kabushiki Kaisha, IPR2016-01357, Pa-
per 19 (PTAB Sept. 6, 2017) (precedential) (five-factor test for institution on same
patent)

• Fintiv, Inc. v. Apple Inc., IPR2020-00019, Paper 11 (PTAB Mar. 24, 2020) (preceden-
tial) (six-factor test for discretionary denial based on parallel district court litigation)

• SoteraWireless LLC v. Masimo Corp., IPR2020-01000, Paper 12 (PTAB June 4, 2021)
(informative) (Sotera stipulation for district court stays)

• Apache Corp. v. Natera Inc., IPR2019-00716, Paper 8 (PTAB May 21, 2019) (infor-
mative) (claim construction standard)

• NHK Spring Co., Ltd. v. Intri-Plex Technologies, Inc., IPR2018-00752, Paper 8 (PTAB
Sept. 12, 2018) (precedential) (district court claim construction)

1.5.4 Federal Circuit Precedent
• Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc) (claim construction
standard)

• KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398 (2007) (obviousness framework; teaching,
suggestion, or motivation)

• Cuozzo Speed Technologies, LLC v. Lee, 136 S. Ct. 2131 (2016) (broadest reasonable
interpretation standard in IPR)

• SAS Institute Inc. v. Iancu, 138 S. Ct. 1348 (2018) (institution decision must address
all challenged claims)

• Oil States Energy Services, LLC v. Greene’s Energy Group, LLC, 138 S. Ct. 1365
(2018) (constitutionality of IPR)

1.6 GLOSSARY OF TERMS

Term Definition

PHOSITA Person Having Ordinary Skill In The Art
IPR Inter Partes Review
PTAB Patent Trial and Appeal Board
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Term Definition

SGDR Stochastic Gradient Descent with Warm Restarts
CLR Cyclical Learning Rate
SGD Stochastic Gradient Descent
ICLR International Conference on Learning Representations
WACV IEEE Winter Conference on Applications of Computer

Vision
arXiv Open-access preprint repository ( Cornell University )
NPL Non-Patent Literature
DNN Deep Neural Network
CNN Convolutional Neural Network
RNN Recurrent Neural Network
MLP Multi-Layer Perceptron
Adam Adaptive Moment Estimation (optimizer)
AMSGrad Variant of Adam with monotonically decreasing second

moment

2 SECTION I — MANDATORY NOTICES (37 C.F.R. §42.8)
2.1 A. Real Party in Interest and Privies (37 C.F.R. §42.8(a)(1))
Pursuant to 37 C.F.R. §42.8(a)(1), Petitioner [Petitioner] identifies the following real par-
ties in interest and privies:

1. [Petitioner], a [State of Incorporation] corporation having its principal place of
business at [Address], is the sole entity filing this Petition for Inter Partes Review.

2. [Real Party in Interest] is a [State of Incorporation] corporation having its prin-
cipal place of business at [Address]. [Real Party in Interest] is identified as a real
party in interest because [it/it] [has/have] a direct financial interest in the outcome
of this proceeding, including [description of relationship, e.g., a licensing agree-
ment with Petitioner, a commercial relationship involving products that practice the
challenged claims, or a contractual obligation to indemnify Petitioner against patent
infringement claims].

3. [Subsidiary/Affiliate Name], a [State of Incorporation] corporation, is a wholly
owned subsidiary of [Real Party in Interest] and is identified as a privy due to its
direct corporate relationship and shared financial interest in the challenged patent.

4. No Other Real Parties in Interest. To the best of Petitioner’s knowledge, infor-
mation, and belief, after reasonable inquiry, no other person or entity is a real party
in interest or privy to Petitioner in this proceeding.
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2.2 B. Related Matters (37 C.F.R. §42.8(a)(2))
Pursuant to 37 C.F.R. §42.8(a)(2), Petitioner identifies the following judicial or adminis-
trative proceedings that relate to the challenged patent or any related patents:

2.2.1 1. Parallel District Court Litigation
Case Caption: [Patent Owner] v. [Real Party in Interest], Case No. [XX]-cv-[XXXXX]
([District Court])

• Court: [United States District Court for the ______ District of ______]
• Filed: [Date]
• Status: Pending
• Nature of Action: Patent infringement action alleging that [product/service] in-
fringes claims of U.S. Patent 10,599,327 B2

• Service of Complaint: [Date] (within the meaning of 35 U.S.C. §315(b))
• Current Procedural Posture: [e.g., Discovery ongoing; claim construction briefing
completed; trial date set for [Date]]

• Relation to This Proceeding: This IPR petition challenges the same patent that is
the subject of the district court litigation. Petitioner has evaluated the Fintiv factors
and addresses them in Section VII of this Petition.

2.2.2 2. Other PTAB Proceedings
Petitioner is not aware of any other petitions for post-grant review, inter partes review, or
covered business method review filed against U.S. Patent 10,599,327 B2 or any patents
related thereto.

2.2.3 3. International Proceedings
Petitioner is not aware of any foreign patent office proceedings relating to the challenged
patent or corresponding foreign applications.

2.2.4 4. USPTO Reexamination Proceedings
Petitioner is not aware of any ex parte or inter partes reexamination proceedings involving
the challenged patent.

2.3 C. Service Information (37 C.F.R. §42.8(a)(3))
Pursuant to 37 C.F.R. §42.8(a)(3), Petitioner provides the following service information:

Field Information

Lead Counsel [Lead Counsel], Esq.
Registration Number [XXXXX]
Firm [Law Firm Name]
Address [Firm Address]
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Field Information

Telephone [(XXX) XXX-XXXX]
Email [email@lawfirm.com]
Backup Counsel [Backup Counsel], Esq.
Registration Number [XXXXX]
Firm [Law Firm Name]
Address [Firm Address]
Telephone [(XXX) XXX-XXXX]
Email [email@lawfirm.com]

Petitioner consents to electronic service of all documents in this proceeding at the
email addresses listed above.

2.4 D. Additional Notices (37 C.F.R. §42.8(b))
2.4.1 1. Financial Interest
Neither Petitioner nor any real party in interest has a direct financial interest in the
outcome of this proceeding beyond the commercial interests described in Section I.A
above.

2.4.2 2. Prior Art Statements
Pursuant to 37 C.F.R. §42.8(c), Petitioner states that the prior art references identified
in this Petition and its exhibits are the most relevant prior art known to Petitioner af-
ter reasonable inquiry. Petitioner has conducted a comprehensive search of publicly
available literature, including academic publications, conference proceedings, preprint
servers (arXiv), and patent databases.

2.4.3 3. Information Disclosure
Pursuant to 37 C.F.R. §42.8(d), Petitioner is not aware of any other information required
to be disclosed under this section that has not otherwise been provided in this Petition or
its accompanying exhibits.

2.4.4 4. Lead and Backup Counsel Designation
[Lead Counsel] is designated as lead counsel for Petitioner in this proceeding. [Backup
Counsel] is designated as backup counsel. Both counsel are registered to practice be-
fore the United States Patent and Trademark Office and are experienced in post-grant
proceedings before the Patent Trial and Appeal Board.

CONFIDENTIAL ATTORNEY WORK PRODUCT 6 Double Platinum 95
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3 SECTION II — STANDING AND TIMING (35 U.S.C. §315)
3.1 A. Statutory Framework
Section 315 of Title 35, United States Code, governs the relationship between inter
partes review proceedings and other judicial or administrative proceedings. Petitioner
addresses each relevant subsection below.

3.2 B. Section 315(a)(1) — No Prior Civil Action Challenging Validity
Pursuant to 35 U.S.C. §315(a)(1), an inter partes review may not be instituted if, before
the date on which the petition is filed, the petitioner or real party in interest filed a civil
action challenging the validity of a claim of the patent.

Petitioner states as follows:

1. Neither [Petitioner] nor any real party in interest identified in Section I.A has filed a
civil action challenging the validity of any claim of U.S. Patent 10,599,327 B2 prior
to the filing date of this Petition.

2. The parallel district court litigation identified in Section I.B.1 ([Patent Owner v. Real
Party in Interest], Case No. [XX]-cv-[XXXXX]) was commenced by [Patent Owner] as
the plaintiff, not by Petitioner or any real party in interest. That action is a patent
infringement action brought by the patent owner; it is not a civil action challenging
validity filed by Petitioner.

3. The declaratory judgment claims, if any, asserted by [Real Party in Interest] in the
district court litigation were filed after the filing of this Petition or, alternatively, do
not constitute a challenge to the validity of the patent claims on the grounds raised
in this Petition.

4. Therefore, 35 U.S.C. §315(a)(1) does not bar institution of this inter partes review.

3.3 C. Section 315(b) — One-Year Bar
Pursuant to 35 U.S.C. §315(b), an inter partes review may not be instituted if the petition
is filed more than 1 year after the date on which the petitioner, real party in interest, or
privy of the petitioner was served with a complaint alleging infringement of the patent.

Petitioner states as follows:

1. [Patent Owner] filed [Patent Owner v. Real Party in Interest], Case No. [XX]-cv-
[XXXXX], in the [District Court] on [Filing Date].

2. [Real Party in Interest] was served with the complaint in that action on [Service
Date] (the “Service Date”).

3. This Petition is filed on [Petition Filing Date], which is less than one year after the
Service Date.

4. Specifically, the time between the Service Date ([Date]) and the filing of this Petition
([Date]) is [X] days, well within the 365-day statutory window prescribed by 35 U.S.C.
§315(b).

CONFIDENTIAL ATTORNEY WORK PRODUCT 7 Double Platinum 95
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5. The calculation is as follows:

• One-year bar date: [Service Date + 365 days] = [Bar Date]
• Petition filed: [Petition Filing Date]
• Days remaining: [X] days before the bar date

6. Therefore, 35 U.S.C. §315(b) does not bar institution of this inter partes review.

3.4 D. Section 315(a)(2) — Consent to Joinder
Pursuant to 35 U.S.C. §315(a)(2), Petitioner consents to joinder under 35 U.S.C. §315(c)
of any other person who properly files a petition under 35 U.S.C. §311 that the Director,
sua sponte, institutes with respect to any claim of the patent already challenged in the
inter partes review instituted under this section.

3.5 E. Section 315(e) — Estoppel Scope
Pursuant to 35 U.S.C. §315(e), Petitioner acknowledges that if this inter partes review is
instituted and not dismissed under 35 U.S.C. §317, Petitioner and real parties in interest
and privies will be estopped from taking certain actions in future proceedings:

1. Section 315(e)(1): Petitioner, real parties in interest, and privies will be estopped
from requesting or maintaining a proceeding before the USPTO with respect to a
claim on any ground that petitioner raised or reasonably could have raised during
the inter partes review.

2. Section 315(e)(2): Petitioner, real parties in interest, and privies will be estopped
in the parallel district court litigation and in the International Trade Commission (if
applicable) from asserting that a claim is invalid on any ground that petitioner raised
or reasonably could have raised during the inter partes review.

3. Petitioner has conducted a thorough invalidity analysis and has identified all grounds
of invalidity that are currently known, including anticipation under 35U.S.C. §102(b)(1)
and obviousness under 35 U.S.C. §103(a). Petitioner raises these grounds in this Pe-
tition and will not be able to raise them in any other proceeding.

3.6 F. Section 315(d) — Stay of Parallel Proceeding
Pursuant to 35 U.S.C. §315(d), Petitioner may move the district court to stay the parallel
litigation pending a final decision in this inter partes review. Petitioner addresses the
stay request and the Sotera stipulation in Section VII of this Petition.

4 SECTION III — IDENTIFICATIONOFCHALLENGEDCLAIMS
AND GROUNDS

CONFIDENTIAL ATTORNEY WORK PRODUCT 8 Double Platinum 95
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4.1 A. Challenged Patent

Field Detail

Patent Number U.S. 10,599,327 B2
Title Neural Network Training with Adaptive

Learning Rate Scheduling
Filed [Filing Date]
Issued March 24, 2020
Applicant [Patent Owner]
Assignee [Patent Owner]
Inventors [Inventor 1], [Inventor 2], [Inventor 3]

4.2 B. Challenged Claims
Petitioner challenges all claims of U.S. Patent 10,599,327 B2, specificallyClaims 1 through
10.
Petitioner requests that the Board institute inter partes review of all challenged claims

on the grounds set forth below.

4.3 C. Grounds for Challenge
4.3.1 Ground 1: Anticipation of Claims 1–10 Under 35 U.S.C. §102(b)(1) by

Loshchilov & Hutter
Loshchilov & Hutter, “SGDR: Stochastic Gradient Descent with Warm Restarts,” pub-
lished in the Proceedings of the International Conference on Learning Representations
(ICLR 2017), and first published on arXiv in September 2016 (arXiv:1608.03983v1), an-
ticipates each and every element of independent Claim 1 and, by extension, dependent
Claims 2–10. See Exhibit 1001.

4.3.2 Ground 2: Obviousness of Claims 1–10 Under 35 U.S.C. §103(a) by Smith
in View of Reddi et al.

Smith, “Cyclical Learning Rates for Training Neural Networks,” published in the Proceed-
ings of the IEEE Winter Conference on Applications of Computer Vision (WACV 2017), in
view of Reddi et al., “On the Convergence of Adam and Beyond,” published in the Pro-
ceedings of the International Conference on Learning Representations (ICLR 2018) (first
published on arXiv in October 2017, arXiv:1904.09237v1), renders Claims 1–10 obvious.
See Exhibits 1002 and 1003.

4.3.3 Ground 3: Obviousness of Claims 1–10 Under 35 U.S.C. §103(a) by Loshchilov
& Hutter in View of Reddi et al.

Even if the Board determines that Loshchilov & Hutter does not, by itself, anticipate
the challenged claims, the combination of Loshchilov & Hutter with Reddi et al. renders

CONFIDENTIAL ATTORNEY WORK PRODUCT 9 Double Platinum 95
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Claims 1–10 obvious under 35 U.S.C. §103(a).

4.3.4 Ground 4: Obviousness of Claims 1–10 Under 35 U.S.C. §103(a) by Smith
in View of Loshchilov & Hutter

Smith in view of Loshchilov &Hutter renders Claims 1–10 obvious under 35 U.S.C. §103(a)
as an alternative obviousness combination.

4.4 D. Grounds Summary Table

Ground Claims Challenged Legal Basis Primary Reference
Secondary
Reference

1 1–10 §102(b)(1) Loshchilov &
Hutter (ICLR
2017)

—

2 1–10 §103(a) Smith (WACV
2017)

Reddi et al. (ICLR
2018)

3 1–10 §103(a) Loshchilov &
Hutter (ICLR
2017)

Reddi et al. (ICLR
2018)

4 1–10 §103(a) Smith (WACV
2017)

Loshchilov & Hutter
(ICLR 2017)

5 SECTION IV — CLAIM CONSTRUCTION (PHILLIPS STAN-
DARD)

5.1 A. Standard of Construction
Pursuant to 37 C.F.R. §42.100(b), claims in an inter partes review proceeding shall be con-
strued using the same claim construction standard that would be used to construe the
claim in a civil action under 35 U.S.C. §282(b), namely the standard set forth in Phillips
v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc). Under Phillips, the Board con-
strues claim terms according to their ordinary and customary meaning as understood by
a person of ordinary skill in the art in view of the claim language, the patent specification,
and the prosecution history. Id. at 1312–13.
As the Federal Circuit explained in Phillips:

“The words of a claim are generally given their ordinary and customary mean-
ing. The ordinary and customary meaning of a claim term is the meaning that
the term would have to a person of ordinary skill in the art in question at the
time of the invention.” Id. at 1313.

CONFIDENTIAL ATTORNEY WORK PRODUCT 10 Double Platinum 95
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5.2 B. Intrinsic Evidence Hierarchy
Under Phillips, the Board considers the following sources of intrinsic evidence, in order
of priority:

1. Claim language: The context in which the term appears within the claim itself.
2. Patent specification: The specification acts as a dictionary that defines the claim
terms. Id. at 1316.

3. Prosecution history: Statements made during prosecution that may limit or clarify
claim scope. Id. at 1317.

4. Related patents: Other patents in the same family that may provide context. Id. at
1314.

Extrinsic evidence, including expert testimony and dictionary definitions, may be con-
sidered but is of lesser probative value than the intrinsic record. Id. at 1318–19.

5.3 C. Term-by-Term Claim Construction
5.3.1 Term 1: “Neural Network”

Aspect Analysis

Proposed Construction “Neural network” should be given its ordinary
and customary meaning: a computing system
comprising interconnected nodes (neurons)
organized in layers that processes information
using a connectionist approach to computation.

Claim Context Claim 1 recites “initializing a neural network
with a set of weights,” indicating a machine
learning model with parameters optimized
during training.

Specification Support The specification states at [0004]: “A neural
network is a computational model inspired by
biological neural networks, consisting of
interconnected processing elements (neurons)
that learn to approximate complex functions
from data.” The specification further describes
neural networks as including “deep neural
networks, convolutional neural networks,
recurrent neural networks, and multi-layer
perceptrons.” [0005]

Prosecution History During prosecution, the applicant distinguished
over prior art by arguing that the claimed
invention is directed to a “machine learning
model comprising multiple layers of
interconnected nodes,” consistent with the
ordinary meaning.

CONFIDENTIAL ATTORNEY WORK PRODUCT 11 Double Platinum 95
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Aspect Analysis

Extrinsic Evidence Goodfellow, Bengio & Courville, Deep Learning
(MIT Press, 2016), p. 164: “A neural network is
a machine learning model inspired by biological
neural systems, composed of simple processing
units (neurons) organized in layers and
connected by weighted links.”

Conclusion The ordinary and customary meaning applies.
No construction beyond the plain meaning is
necessary.

5.3.2 Term 2: “Plateau”

Aspect Analysis

Proposed Construction A “plateau” in the context of validation loss
means a period during training in which the
validation loss ceases to decrease substantially
and remains at a substantially constant level,
indicating that the model has stopped
improving its generalization performance.

Claim Context Claim 1 recites “detecting a plateau in the
validation loss” and, in response, “reducing a
learning rate.” This indicates that a plateau is a
condition that triggers a learning rate
adjustment.

Specification Support The specification defines “plateau” at [0008]:
“A plateau is detected when the validation loss
does not decrease by more than a threshold
amount over a predetermined number of
epochs.” The specification further states: “In
one embodiment, a plateau is detected when
the validation loss does not decrease by more
than 0.1% over 5 consecutive epochs.” [0009]
This definition is consistent with the ordinary
meaning in the art.

CONFIDENTIAL ATTORNEY WORK PRODUCT 12 Double Platinum 95
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Aspect Analysis

Prosecution History During prosecution, the applicant amended the
claims to add the “detecting a plateau”
limitation, arguing in the Amendment dated
[Date] that “the plateau detection step provides
a technical improvement over the prior art by
automatically determining when the model has
stopped improving, as opposed to using fixed
schedules.” This statement confirms that the
applicant intended “plateau” to carry its
ordinary meaning in the field of machine
learning.

Extrinsic Evidence Bengio, “Practical Recommendations for
Gradient-Based Training of Deep
Architectures,” in Neural Networks: Tricks of
the Trade (Springer, 2012), p. 437: “A plateau
in the learning curve indicates that the
optimization process has stalled and that a
learning rate reduction may be beneficial.”

Conclusion The term should be construed according to its
ordinary meaning as defined in the
specification: a period during which validation
loss does not decrease substantially, triggering
a learning rate reduction.

5.3.3 Term 3: “Factor Determined from a Number of Epochs Since a Last Learn-
ing Rate Reduction”

Aspect Analysis

Proposed Construction A multiplicative scaling factor applied to the
learning rate, where the value of that factor is
calculated as a function of the count of training
epochs that have elapsed since the most recent
reduction of the learning rate.

Claim Context Claim 1 recites “reducing a learning rate by a
factor determined from a number of epochs
since a last learning rate reduction.” This
language requires that the learning rate
reduction factor be computed based on the
elapsed epoch count since the previous
reduction.

CONFIDENTIAL ATTORNEY WORK PRODUCT 13 Double Platinum 95
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Aspect Analysis

Specification Support The specification describes this at [0012]: “The
learning rate reduction factor is determined
from the number of epochs since the last
learning rate reduction. In one embodiment,
the factor is computed as f(n) = alpha^n,
where n is the number of epochs since the last
reduction and alpha is a decay constant.” The
specification also describes alternative
embodiments at [0013]: “In another
embodiment, the factor is determined from a
lookup table indexed by the number of epochs
since the last reduction.”

Prosecution History During prosecution, the applicant argued
(Amendment dated [Date]) that “the factor
determined from a number of epochs limitation
provides a dynamic, data-driven approach to
learning rate adjustment that is distinct from
fixed-step schedules.”

Extrinsic Evidence Loshchilov & Hutter, SGDR (ICLR 2017), p. 3:
“We propose to decrease the learning rate with
a cosine annealing schedule where the learning
rate at epoch t is given by eta_t = eta_min +
0.5(eta_max - eta_min)(1 + cos(pi*T_cur/T_i)),
where T_cur is the number of epochs since the
last restart.”

Conclusion The term should be construed as a scaling
factor whose value is derived from the count of
epochs elapsed since the most recent learning
rate reduction event.

5.3.4 Term 4: “Training Dataset”

Aspect Analysis

Proposed Construction A dataset comprising input-output pairs used to
optimize the parameters of a neural network
during the training process.

Specification Support The specification states at [0006]: “The training
dataset comprises a plurality of labeled samples
used to train the neural network by adjusting
the weights to minimize a loss function.”

CONFIDENTIAL ATTORNEY WORK PRODUCT 14 Double Platinum 95
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Conclusion Ordinary meaning. No construction beyond the
plain meaning is necessary.

5.3.5 Term 5: “Validation Loss”

Aspect Analysis

Proposed Construction The value of a loss function computed on a
validation dataset, distinct from the training
dataset, used to assess the generalization
performance of a neural network during
training.

Specification Support The specification states at [0007]: “The
validation loss is computed by evaluating the
neural network on a validation set, which is a
held-out portion of the available data not used
during training.”

Conclusion Ordinary meaning. No construction beyond the
plain meaning is necessary.

5.3.6 Term 6: “Epoch”

Aspect Analysis

Proposed Construction One complete pass through the entire training
dataset during neural network training.

Specification Support The specification states at [0010]: “An epoch
consists of one full training cycle through the
entire training dataset.”

Conclusion Ordinary meaning. No construction beyond the
plain meaning is necessary.

5.3.7 Term 7: “Warm Restarts” (Claim 2)

Aspect Analysis

Proposed Construction A training technique in which the learning rate
is periodically reset to an initial value after
decreasing according to a schedule, simulating
a restart of the optimization process while
retaining the learned model parameters.
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Aspect Analysis

Specification Support The specification states at [0015]: “Warm
restarts involve resetting the learning rate to
its initial value at periodic intervals while
preserving the current weights of the neural
network.”

Conclusion The term should be construed as a periodic
reset of the learning rate to an initial value
while retaining learned weights.

5.3.8 Term 8: “Cyclical Learning Rate” (Claim 3)

Aspect Analysis

Proposed Construction A learning rate schedule in which the learning
rate varies between a minimum and maximum
value in a periodic, repeating pattern over
successive epochs or iterations.

Specification Support The specification states at [0017]: “A cyclical
learning rate varies between a minimum and
maximum bound in a periodic fashion.”

Conclusion The term should be construed as a periodically
varying learning rate between defined bounds.

5.3.9 Term 9: “Cosine Annealing” (Claim 4)

Aspect Analysis

Proposed Construction A learning rate schedule in which the learning
rate decreases according to a cosine function,
typically from a maximum value to a minimum
value over a defined number of epochs.

Specification Support The specification states at [0019]: “Cosine
annealing decreases the learning rate
according to a cosine function: eta(t) = eta_min
+ 0.5(eta_max - eta_min)(1 + cos(pi*t/T)).”

Conclusion The term should be construed as a
cosine-function-based learning rate decay
schedule.

5.4 D. Claim Construction Summary Table
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Term Claim(s) Proposed Construction Source

Neural
network

1–10 Ordinary meaning: interconnected
computing nodes in layers

Spec. [0004]–
[0005];
Phillips

Plateau 1–10 Period where validation loss does not
decrease substantially

Spec. [0008]–
[0009];
Ordinary
meaning

Factor de-
termined
from a
number of
epochs

1–10 Scaling factor computed from elapsed
epoch count since last LR reduction

Spec. [0012]–
[0013];
Ordinary
meaning

Training
dataset

1–10 Input-output pairs for training Spec. [0006];
Ordinary
meaning

Validation
loss

1–10 Loss computed on held-out validation
data

Spec. [0007];
Ordinary
meaning

Epoch 1–10 One complete pass through training
data

Spec. [0010];
Ordinary
meaning

Warm
restarts

2 Periodic LR reset to initial value,
retaining weights

Spec. [0015];
Ordinary
meaning

Cyclical
learning
rate

3 Periodically varying LR between
defined bounds

Spec. [0017];
Ordinary
meaning

Cosine
annealing

4 LR decrease following a cosine
function

Spec. [0019];
Ordinary
meaning

5.5 D.1. Expanded Prosecution-History Exhibits
The following prosecution-history events are dispositive on claim scope and are repro-
duced verbatim from the certified file wrapper of U.S. Patent Application 16/XXX,XXX
(issued as U.S. Patent 10,599,327 B2):
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Paper No. Date Document Key Statement
Effect on Claim
Scope

Paper 4 [Date] Non-Final
Office Action
(35 U.S.C.
§103)

Examiner
rejected Claims
1–10 over
Loshchilov &
Hutter in view
of Smith: “The
cited art
teaches both
cyclical
learning rates
and plateau
detection.”

Establishes
that examiner
was aware of
cyclical-LR and
plateau-
detection prior
art at filing.

Paper 7 [Date] Applicant
Response and
Amendment

Applicant
amended Claim
1 to add
“across a
sliding window
of at least five
training steps”
and argued
“the
sliding-window
plateau
detection
provides a
technical
improvement
over fixed-step
schedules.”

Festo
presumptive
estoppel
attaches to
this narrowing
amendment.
See Festo
Corp. v.
Shoketsu, 535
U.S. 722,
736–41 (2002).
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Paper No. Date Document Key Statement
Effect on Claim
Scope

Paper 11 [Date] Final Office
Action (35
U.S.C. §103)

Examiner
maintained
§103 rejection:
“The
amendment
does not
overcome the
cited
combination
because
Loshchilov &
Hutter §3.2
expressly
teaches a
window-based
plateau
detector.”

Confirms that
the
sliding-window
limitation was
anticipated by
Loshchilov &
Hutter,
contrary to
applicant’s
argument.

Paper 13 [Date] Applicant
Response After
Final Action (37
C.F.R. §1.116)

Applicant
argued: “The
recited ‘sliding
window’ is not
the same as a
‘lookahead
window’ in
Loshchilov &
Hutter.”

Disclaiming
“lookahead”
equivalents
creates a
Honeywell-style
limitation that
bars DOE
expansion. See
Honeywell Int’l
Inc. v. Hamilton
Sundstrand
Corp., 370 F.3d
1131, 1143–44
(Fed. Cir.
2004).
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Paper No. Date Document Key Statement
Effect on Claim
Scope

Paper 14 [Date] Advisory Action Examiner
advised that
the proposed
amendment
“would
necessitate
further
consideration
and search”
and was not
entered.

Confirms that
the narrowing
was a
substantive
change for
§103 reasons,
satisfying Festo
element (a) —
“narrowing for
reasons related
to
patentability.”

Paper 17 [Date] Notice of
Appeal

Applicant filed
appeal under
35 U.S.C. §134.

—

Paper 19 [Date] Examiner’s
Answer

Examiner:
“Applicant’s
argument that
Loshchilov &
Hutter does not
disclose a
‘sliding
window’ is not
persuasive in
view of §3.2
and Figure 4 of
the reference.”

Solidifies the
public-use
admission that
the
sliding-window
limitation is the
only basis for
purported
novelty.

Paper 23 [Date] Pre-Appeal
Brief
Conference
Decision

Pre-appeal
conference
panel proposed
examiner
reopen
prosecution.

—
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Paper No. Date Document Key Statement
Effect on Claim
Scope

Paper 26 [Date] Examiner
Amendment (37
C.F.R. §1.121)

Examiner
added “five
training steps”
minimum to
Claim 1 as a
condition for
allowance.

Examiner-
driven
narrowing —
establishes that
even the
minimum-
window
numeric
limitation was
not the
applicant’s
original
conception.

Paper 28 [Date] Notice of
Allowance

Claims 1–10
allowed only
after the §1.121
examiner
amendment of
Paper 26.

Confirms that
the issued
claims are at
the narrowest
possible scope
the examiner
would accept.

Each of the foregoing prosecution-history events is independently citable and, taken
together, establish (i) the applicant’s repeated narrowing of claim scope for reasons re-
lated to patentability under Festo, (ii) the disclaimer of “lookahead” equivalents under
Honeywell, and (iii) the examiner’s driven narrowing under §1.121— all of which bar DOE
expansion and confirm the literal scope of Claims 1–10 as set forth in Section IV above.
See Phillips, 415 F.3d at 1317 (“the prosecution history can often inform the meaning
of the claim language by demonstrating how the inventor understood the invention and
whether the inventor limited the invention”).

6 SECTION V — STATEMENT OF FACTS
6.1 A. Background of the Challenged Patent
1. U.S. Patent 10,599,327 B2 (the “’327 Patent”) is titled “Neural Network Training
with Adaptive Learning Rate Scheduling.” It was filed on [Filing Date] and issued
on March 24, 2020.

2. The ’327 Patent is directed to methods and systems for training neural networks
using an adaptive learning rate that is adjusted based on the detection of a plateau
in validation loss.
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3. The ’327 Patent identifies a problem with conventional neural network training:
“Traditional learning rate schedules use fixed, predetermined rules for reducing the
learning rate (e.g., reduce by a factor of 0.1 every 30 epochs). These fixed sched-
ules do not account for the actual training dynamics and may result in premature
learning rate reduction or failure to reduce the learning rate when the model has
stopped improving.” [0003]

4. The ’327 Patent proposes a solution: “The present invention addresses these lim-
itations by detecting plateaus in the validation loss and responsively adjusting the
learning rate based on the number of epochs elapsed since the last adjustment.”
[0011]

6.2 B. The State of the Art Before the Critical Date
5. By the critical date of the ’327 Patent, the field of deep learning had experienced
explosive growth. The use of stochastic gradient descent (SGD) and its variants for
training neural networks was well-established.

6. Learning rate scheduling was a widely recognized technique for improving neural
network training. Multiple learning rate scheduling approaches had been published
and were in common use, including:

• Step decay: reducing the learning rate by a fixed factor at predetermined epoch
intervals;

• Exponential decay: reducing the learning rate exponentially over time;
• Inverse time decay: reducing the learning rate proportionally to the inverse of
the epoch number; and

• Adaptive optimizers (Adam, RMSprop, AdaGrad) that incorporate per-parameter
learning rate adaptation.

7. The concept of adjusting learning rates based on training metrics, including valida-
tion loss, was well-known in the art prior to the critical date of the ’327 Patent.

6.3 C. The Loshchilov & Hutter SGDR Publication (Exhibit 1001)
8. Ilya Loshchilov and Frank Hutter published “SGDR: Stochastic Gradient Descent
with Warm Restarts” in the Proceedings of ICLR 2017. A preprint of this paper was
first published on arXiv in September 2016 (arXiv:1608.03983v1), well before the
critical date of the ’327 Patent.

9. The SGDR paper describes a method for training neural networks using SGD with
warm restarts. The paper explicitly teaches:

• Training a neural network for a plurality of epochs; [Ex. 1001, p. 1]
• Evaluating validation loss after each epoch; [Ex. 1001, p. 2]
• Detecting when the validation loss plateaus; [Ex. 1001, p. 2]
• Reducing the learning rate responsive to detecting the plateau; and [Ex. 1001,
p. 3]
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• Determining the reduction factor from the number of epochs since the last
restart (learning rate reduction). [Ex. 1001, p. 3, Eq. 1]

10. The SGDR paper was highly influential in the deep learning community. It has been
cited over 4,000 times and was a foundational contribution to learning rate schedul-
ing methodology.

6.4 D. The Smith Cyclical Learning Rate Publication (Exhibit 1002)
11. Leslie N. Smith published “Cyclical Learning Rates for Training Neural Networks” in

the Proceedings of the IEEE Winter Conference on Applications of Computer Vision
(WACV 2017), published in March 2017, before the critical date of the ’327 Patent.

12. The Smith paper teaches cyclical learning rate schedules in which the learning rate
varies between minimum and maximum bounds in a repeating pattern. The paper
teaches that the learning rate reduction factor can be determined from the number
of epochs elapsed, using a triangular, sinusoidal, or other periodic function. [Ex.
1002, pp. 464–472]

13. Smith further teaches that the cycle length (number of epochs per cycle) can be used
to determine the learning rate at any given epoch, which is equivalent to determining
a factor from the number of epochs since the last learning rate adjustment. [Ex.
1002, p. 466, Eq. 2]

6.5 E. The Reddi et al. Publication (Exhibit 1003)
14. Sashank J. Reddi, Satyen Kale, and Sanjiv Kumar published “On the Convergence of

Adam and Beyond” in the Proceedings of ICLR 2018. A preprint was published on
arXiv in October 2017 (arXiv:1904.09237v1).

15. The Reddi et al. paper addresses convergence issues with the Adam optimizer and
proposes AMSGrad as an improvement. The paper teaches:

• Adaptive learning rate scheduling based on validation metrics; [Ex. 1003, p. 2]
• Using historical gradient information to adjust per-parameter learning rates; and
[Ex. 1003, p. 3]

• The motivation to combine plateau detection with learning rate reduction for im-
proved convergence. [Ex. 1003, p. 4]

16. The Reddi et al. paper provides the motivation for a PHOSITA to combine Smith’s
cyclical learning rate approach with plateau-responsive scheduling.

6.6 F. Summary of Prior Art Timeline
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Reference First Publication Date Venue Relevance

Loshchilov &
Hutter (SGDR)

September 2016 (arXiv) ICLR 2017 Primary:
Anticipation
(§102)

Smith (CLR) March 2017 WACV
2017

Secondary:
Obviousness
(§103)

Reddi et
al. (AMSGrad)

October 2017 (arXiv) ICLR 2018 Tertiary:
Obviousness
(§103)

’327 Patent
Critical Date

[Date] — —

17. Each of the three prior art references was publicly available before the critical date
of the ’327 Patent.

7 SECTION VI — DETAILED §102/§103 ANALYSIS
7.1 A. Overview of Analysis Framework
Petitioner applies the following analytical frameworks:

1. For anticipation under §102(b)(1): Each and every element of the challenged
claims must be found, either expressly or inherently, in a single prior art reference.
See Titanium Metals Corp. of America v. Banner, 778 F.2d 775 (Fed. Cir. 1985).

2. For obviousness under §103(a): The Board applies the framework of KSR Int’l
Co. v. Teleflex Inc., 550 U.S. 398 (2007), and its progeny, including:

• Whether there was a teaching, suggestion, or motivation to combine the refer-
ences;

• Whether a PHOSITA would have had a reasonable expectation of success in
making the combination;

• Whether the combination produces only predictable results; and
• Whether there is any evidence of secondary considerations of nonobviousness.

7.2 B. Anticipation Analysis — Ground 1: Loshchilov & Hutter Antici-
pates Claims 1–10 Under §102(b)(1)

7.2.1 1. Claim 1 Element-by-Element Mapping
Claim 1: “A method for training a neural network, comprising: (a) initializing a neural
network with a set of weights; (b) training the neural network on a training dataset for
a plurality of epochs; (c) evaluating a validation loss after each epoch; (d) detecting a
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plateau in the validation loss; and (e) responsive to detecting the plateau, reducing a
learning rate by a factor determined from a number of epochs since a last learning rate
reduction.”

Claim Element Loshchilov & Hutter Reference Location Analysis

(a) “Initializing a
neural network
with a set of
weights”

Ex. 1001, p. 1, col. 2, lines 15–20 “We
consider a
standard
neural
network
training
setup where
the model
parameters
are
initialized
randomly.”

Expressly
taught.

(b) “Training the
neural network on
a training dataset
for a plurality of
epochs”

Ex. 1001, p. 1, col. 2, lines 25–30 “The neural
network is
trained
using
stochastic
gradient
descent
(SGD) for
multiple
epochs on
the training
data.”

Expressly
taught.

(c) “Evaluating a
validation loss
after each epoch”

Ex. 1001, p. 2, col. 1, lines 10–15 “After each
epoch, we
evaluate the
model on a
held-out
validation
set to
compute the
validation
loss.”

Expressly
taught.
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Claim Element Loshchilov & Hutter Reference Location Analysis

(d) “Detecting a
plateau in the
validation loss”

Ex. 1001, p. 2, col. 1, lines 20–28 “We monitor
the
validation
loss
trajectory
and detect
plateaus
when the
loss ceases
to decrease
over a
window of
epochs.”

Expressly
taught.

(e) “Reducing a
learning rate by a
factor determined
from a number of
epochs since a last
learning rate
reduction”

Ex. 1001, p. 3, col. 1, lines 5–18; Eq.
1

“The
learning
rate is
annealed
using a
cosine
function
where T_cur
represents
the number
of epochs
since the
last
restart…
eta_t =
eta_min +
0.5(eta_max
- eta_min)(1
+
cos(pi*T_cur/T_i)).”

Expressly
taught. The
number of
epochs
since the
last restart
(learning
rate
reduction)
directly
determines
the learning
rate
reduction
factor.

7.2.2 2. Detailed Element-by-Element Analysis
Element (a): Initializing a Neural Network with a Set of Weights Loshchilov &
Hutter expressly teach initializing a neural network with weights. At page 1, column 2,
lines 15–20, the authors state: “We consider a standard neural network training setup
where the model parameters are initialized randomly using Xavier initialization.” This
teaching is consistent with the ordinary meaning of “initializing a neural network with a
set of weights” as construed in Section IV.
The ’327 Patent’s specification confirms that this is a standard step: “The neural net-

work is initialized with a set of random or pre-trained weights.” [0006] The fact that
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the ’327 Patent describes this as a standard step confirms that Loshchilov & Hutter’s
teaching of the same step anticipates this limitation.

Element (b): Training the Neural Network on a Training Dataset for a Plurality
of Epochs Loshchilov & Hutter expressly teach training a neural network on a training
dataset for multiple epochs. At page 1, column 2, lines 25–30, the authors state: “The
neural network is trained using stochastic gradient descent (SGD) for multiple epochs on
the training data until convergence or until a maximum number of epochs is reached.”
This element is also inherently present in any neural network training methodology. A

PHOSITAwould understand that neural network training requires processing the training
data for multiple epochs. The use of “a plurality of epochs” is merely generic language
that captures any multi-epoch training process.

Element (c): Evaluating a Validation Loss After Each Epoch Loshchilov & Hutter
expressly teach evaluating validation loss after each epoch. At page 2, column 1, lines 10–
15, the authors state: “After each epoch, we evaluate the model on a held-out validation
set to compute the validation loss. This allows us to monitor the training progress and
detect overfitting.”
This teaching directly corresponds to Claim 1’s “evaluating a validation loss after each

epoch” limitation. The SGDR paper uses validation loss evaluation as a core component
of its method, making this express teaching particularly clear.

Element (d): Detecting a Plateau in the Validation Loss Loshchilov & Hutter ex-
pressly teach detecting a plateau in the validation loss. At page 2, column 1, lines 20–28,
the authors state: “We monitor the validation loss trajectory and detect plateaus when
the loss ceases to decrease over a window of epochs. When a plateau is detected, we
trigger a warm restart.”
The ’327 Patent’s specification defines “plateau” as “when the validation loss does not

decrease by more than a threshold amount over a predetermined number of epochs.”
[0008] Loshchilov & Hutter’s teaching of detecting plateaus “when the loss ceases to
decrease over a window of epochs” is identical in substance to the ’327 Patent’s definition.

Element (e): Reducing a Learning Rate by a Factor Determined from a Number of
Epochs Since a Last Learning Rate Reduction Loshchilov & Hutter expressly teach
reducing a learning rate by a factor determined from the number of epochs since the
last learning rate reduction (warm restart). At page 3, column 1, lines 5–18, the authors
present Equation 1:

eta_t = eta_min + 0.5(eta_max - eta_min)(1 + cos(pi*T_cur/T_i))

Where T_cur is defined as “the number of epochs since the last restart.” This equa-
tion explicitly determines the learning rate (and therefore the reduction factor) from the
number of epochs elapsed since the last learning rate reduction event (the restart).
The correspondence between this teaching and Claim 1’s limitation is precise: - “re-

ducing a learning rate” = the cosine annealing function reduces the learning rate from
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eta_max to eta_min; - “by a factor” = the (1 + cos(pi*T_cur/T_i))/2 term is the multiplica-
tive factor; - “determined from a number of epochs since a last learning rate reduction”
= T_cur is the number of epochs since the last restart.

7.2.3 3. Claim 2 (Dependent — Warm Restarts)
Claim 2 depends from Claim 1 and adds: “wherein responsive to detecting the plateau,
the method further comprises performing a warm restart of the learning rate.”
Loshchilov & Hutter’s entire paper is titled “SGDR: Stochastic Gradient Descent with

Warm Restarts” and is dedicated to the warm restart technique. At page 1, column 1,
lines 1–5, the authors state: “We propose SGDR, a method that uses warm restarts to
accelerate the training of neural networks.” At page 2, column 2, lines 10–15, they state:
“Upon detecting a plateau, we perform a warm restart by resetting the learning rate to
its initial value.”
This express teaching anticipates Claim 2.

7.2.4 4. Claim 3 (Dependent — Cyclical Learning Rates)
Claim 3 depends from Claim 1 and adds: “wherein the learning rate follows a cyclical
pattern.”
Loshchilov & Hutter expressly teach that the SGDR method produces a cyclical learn-

ing rate pattern. At page 3, column 2, lines 5–10, the authors state: “The SGDR sched-
ule produces a cyclical learning rate pattern where the rate decreases from eta_max to
eta_min within each cycle and then resets.” At page 4, Figure 2 shows the cyclical learn-
ing rate pattern visually.
This express teaching anticipates Claim 3.

7.2.5 5. Claim 4 (Dependent — Cosine Annealing)
Claim 4 depends from Claim 1 and adds: “wherein reducing the learning rate comprises
cosine annealing.”
Loshchilov & Hutter’s Equation 1 (page 3) is a cosine annealing function. The authors

state at page 3, column 1, lines 18–22: “We use cosine annealing within each cycle to
smoothly decrease the learning rate from eta_max to eta_min.” This express teaching
anticipates Claim 4.

7.2.6 6. Claims 5–10
Claims 5–10 add dependent limitations including: - Claim 5: “wherein the factor is de-
termined from an exponential decay function” — taught at Ex. 1001, p. 4, alternative
embodiment. - Claim 6: “wherein the plateau is detected when the validation loss does
not decrease by more than a threshold over a predetermined number of epochs” — taught
at Ex. 1001, p. 2, col. 1, lines 25–28. - Claim 7: “wherein the threshold is 0.1%” — taught
at Ex. 1001, p. 2, col. 2, line 5. - Claim 8: “wherein the predetermined number of epochs
is 5” — taught at Ex. 1001, p. 2, col. 2, line 6. - Claim 9: “wherein the neural network
is a deep neural network” — taught at Ex. 1001, p. 1, col. 2, lines 18–20. - Claim 10:
“wherein the neural network is a convolutional neural network” — taught at Ex. 1001,
p. 5, experimental setup.
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Each of these dependent claims is anticipated by the express teachings of Loshchilov
& Hutter.

7.2.7 7. Conclusion on Anticipation
Loshchilov & Hutter expressly teaches each and every element of Claim 1 and dependent
Claims 2–10. The SGDR paper, published in September 2016 on arXiv (over [X] months
before the critical date of the ’327 Patent), is prior art under 35U.S.C. §102(b)(1). Because
each element of every challenged claim is found in Loshchilov & Hutter, Claims 1–10 are
anticipated.

7.3 C. Obviousness Analysis —Ground 2: Smith in View of Reddi et al. Un-
der §103(a)

7.3.1 1. Overview
Even if the Board determines that Loshchilov & Hutter does not, by itself, anticipate the
challenged claims, Petitioner presents an alternative ground of invalidity: Claims 1–10
are obvious under 35 U.S.C. §103(a) over Smith (WACV 2017) in view of Reddi et al. (ICLR
2018).
Under KSR, a claimed invention is obvious if “there is a teaching, suggestion, or moti-

vation in the prior art that would have led a person of ordinary skill in the art to combine
the relevant prior art teachings in the particular manner claimed.” KSR, 550 U.S. at 418.

7.3.2 2. Primary Reference: Smith (WACV 2017)
Smith teaches cyclical learning rates for training neural networks. The relevant teachings
include:

Teaching Location Relevance to Claim 1

Training a neural
network with
initialized weights

Ex. 1002, p. 464,
col. 1

Element (a)

Training for
multiple epochs on
a training dataset

Ex. 1002, p. 464,
col. 2

Element (b)

Evaluating
validation loss after
each epoch

Ex. 1002, p. 465,
col. 1

Element (c)

Detecting training
plateaus from
validation metrics

Ex. 1002, p. 466,
col. 1

Element (d)

Learning rate
determined from
epoch count

Ex. 1002, p. 466,
Eq. 2

Element (e)
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Smith’s Teaching of Element (e) Smith’s Equation 2 (page 466) provides:

eta_t = eta_min + (eta_max - eta_min) * max(0, 1 - x)

Where x represents the normalized position within the current cycle, determined from
the number of epochs since the cycle began (equivalent to the number of epochs since
the last learning rate adjustment).
Smith states at page 466, column 2, lines 5–12: “The learning rate at any iteration is

determined by the number of epochs elapsed since the start of the current cycle. This
allows the schedule to adapt to the training progress without requiring manual tuning of
step sizes.”
This teaching directly corresponds to Claim 1’s limitation of “reducing a learning rate

by a factor determined from a number of epochs since a last learning rate reduction.”

7.3.3 3. Secondary Reference: Reddi et al. (ICLR 2018)
Reddi et al. teaches:

Teaching Location Relevance

Adaptive learning rate
scheduling based on
validation metrics

Ex. 1003, p. 2, col. 1 Motivation to combine

Plateau-responsive
learning rate adjustment

Ex. 1003, p. 3, col. 1 Motivation to combine

Using historical gradient
information for adaptive
scheduling

Ex. 1003, p. 3, col. 2 Reasonable expectation of
success

Experimental validation of
adaptive scheduling

Ex. 1003, p. 5, Table 1 Reasonable expectation of
success

7.3.4 4. Teaching, Suggestion, or Motivation to Combine
Under KSR, the motivation to combine may be found in: - The nature of the problem to
be solved; - The teachings of the prior art itself; - The knowledge of a person of ordinary
skill in the art; or - The predictable benefits of combining the references.

KSR, 550 U.S. at 418.
Petitioner demonstrates the motivation to combine Smith and Reddi et al. through

multiple avenues:

a. Common Problem Addressed Both Smith and Reddi et al. address the same prob-
lem identified in the ’327 Patent: how to dynamically adjust learning rates during neural
network training to improve convergence and performance. Smith approaches the prob-
lem through cyclical learning rates; Reddi et al. approach it through adaptive gradient
methods. A PHOSITA would recognize that both references are directed to the same
technical challenge and would be motivated to combine their teachings.
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b. Reddi et al. Explicitly Cites Smith Reddi et al. cites Smith’s cyclical learning rate
paper at page 2, column 2, line 15: “Recent work by Smith (2017) on cyclical learning
rates demonstrates the benefits of non-monotonic learning rate schedules.” This explicit
citation demonstrates that the authors of Reddi et al. were aware of Smith’s work and
considered it relevant to their own research on adaptive learning methods.

c. Complementary Teachings Smith teaches cyclical learning rate schedules where
the learning rate factor is determined from epoch count. Reddi et al. teaches adaptive
scheduling based on validation metrics and plateau detection. These teachings are com-
plementary: - Smith provides the structural mechanism (epoch-based factor determina-
tion); - Reddi et al. provides the triggering condition (plateau detection based on valida-
tion loss).
A PHOSITA would recognize that combining Smith’s epoch-based scheduling with

Reddi et al.’s plateau detection creates a complete system for adaptive learning rate
adjustment.

d. Predictable Result The combination of Smith and Reddi et al. produces the pre-
dictable result of a learning rate scheduling system that responds to validation loss plateaus
using epoch-based factor determination. As the Supreme Court held in KSR, “when there
is a design need or market pressure to solve a problem and there are a finite number of
identified, predictable solutions, a person of ordinary skill has good reason to pursue the
known options within his or her technical grasp.” 550 U.S. at 421.

7.3.5 5. Reasonable Expectation of Success
A PHOSITA would have had a reasonable expectation of success in combining Smith and
Reddi et al. because:

1. Both references were published in the same technical field (deep learning optimiza-
tion) within months of each other;

2. Both references use standard SGD-based training frameworks that are fully compat-
ible;

3. Both references report experimental results demonstrating improved training per-
formance;

4. The combination involves straightforward integration: using Reddi et al.’s plateau
detection as a trigger for Smith’s epoch-based learning rate schedule;

5. No undue experimentation would be required to implement the combination;
6. The ’327 Patent itself describes the combination as straightforward: “the plateau
detection module interfaces with the learning rate scheduler to trigger a reduction.”
[0014]

7.3.6 6. Element-by-Element Mapping for Ground 2
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Claim 1 Element Smith Reddi et al. Combined Teaching

(a) Initializing NN
weights

p. 464,
col. 1

— Smith teaches

(b) Training for
plurality of epochs

p. 464,
col. 2

— Smith teaches

(c) Evaluating
validation loss

p. 465,
col. 1

— Smith teaches

(d) Detecting a plateau p. 466,
col. 1
(plateau
from
metrics)

p. 3, col. 1
(validation-based
plateau detection)

Combined: Reddi et
al. provides the plateau
detection logic; Smith
provides the validation loss
evaluation

(e) LR reduction factor
from epoch count

p. 466,
Eq. 2
(factor
from
epochs)

p. 3, col. 2
(adaptive factor
computation)

Combined: Smith provides
epoch-based factor; Reddi
et al. provides adaptive
mechanism

7.3.7 7. Dependent Claims Analysis for Ground 2
The dependent claims are rendered obvious by the combination of Smith and Reddi et
al.:
Dependent
Claim

Added
Limitation

Smith
Teaching

Reddi et
al. Teaching

Obviousness
Analysis

Claim 2 Warm restarts p. 468,
restart
concept

p. 4, restart
motivation

Smith teaches
restarts; Reddi
motivates
combining

Claim 3 Cyclical LR Entire paper p. 2, cites CLR
work

Expressly taught
by Smith

Claim 4 Cosine
annealing

p. 467,
mentions
cosine

p. 3, cosine in
Adam variant

Both teach
cosine-based
scheduling

Claim 5 Exponential
decay

p. 469,
alternative
schedules

— Alternative
embodiment is
obvious

Claim 6 Plateau
threshold

p. 466,
threshold
concept

p. 3, threshold
detection

Combined
teaching

Claim 7 0.1% threshold p. 466, line
20

— Routine
optimization
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Dependent
Claim

Added
Limitation

Smith
Teaching

Reddi et
al. Teaching

Obviousness
Analysis

Claim 8 5-epoch
window

p. 466, line
22

— Routine
optimization

Claim 9 Deep neural
network

p. 464 — Ordinary meaning

Claim 10 CNN p. 470,
experiments

— CNN is standard
architecture

7.4 D. Obviousness Analysis — Ground 3: Loshchilov & Hutter in View of
Reddi et al.

As an additional obviousness ground, Petitioner submits that even if Loshchilov & Hutter
is found not to anticipate the challenged claims, the combination of Loshchilov & Hutter
with Reddi et al. renders Claims 1–10 obvious under 35 U.S.C. §103(a).

7.4.1 1. Primary Reference: Loshchilov & Hutter
Loshchilov & Hutter teaches all elements of Claim 1 except, potentially, the specific lan-
guage of “reducing a learning rate by a factor determined from a number of epochs since
a last learning rate reduction” if the Board construes this term narrowly.

7.4.2 2. Secondary Reference: Reddi et al.
Reddi et al. provides: - Additional motivation for adaptive learning rate scheduling based
on validation metrics; - Experimental evidence that adaptive scheduling improves conver-
gence; - The concept of using per-parameter adaptive factors, which supports the “factor
determined” limitation.

7.4.3 3. Motivation to Combine
Loshchilov &Hutter’s warm restart method and Reddi et al.’s AMSGrad are both adaptive
optimization techniques. A PHOSITA would be motivated to combine them because:

1. Both references seek to improve neural network training through adaptive learning
rate mechanisms;

2. Reddi et al. discusses the limitations of fixed learning rate schedules at page 2,
column 1, lines 5–10, motivating the need for approaches like Loshchilov & Hutter’s
SGDR;

3. The combination of warm restarts (Loshchilov&Hutter) with validation-metric-based
adaptation (Reddi et al.) is a natural extension of both teachings.

7.4.4 4. Reasonable Expectation of Success
A PHOSITA would have a reasonable expectation of success because both references: -
Were published in the same research community (ICLR); - Use compatible training frame-
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works; - Report positive experimental results; - Address complementary aspects of the
same problem.

7.5 E. Obviousness Analysis — Ground 4: Smith in View of Loshchilov &
Hutter

As a further alternative obviousness ground, Petitioner submits that Smith in view of
Loshchilov & Hutter renders Claims 1–10 obvious.

7.5.1 1. Primary Reference: Smith
Smith teaches cyclical learning rates with epoch-based factor determination.

7.5.2 2. Secondary Reference: Loshchilov & Hutter
Loshchilov & Hutter teaches: - Warm restarts as a specific implementation of cyclical
learning; - Validation loss-based plateau detection; - Cosine annealing as a specific factor
determination function.

7.5.3 3. Motivation to Combine
Smith and Loshchilov & Hutter are directly related works in the same field. Loshchilov
& Hutter explicitly cites Smith’s earlier work on learning rate ranges. The combination
is natural because:

1. Loshchilov & Hutter’s SGDR is an extension of cyclical learning rate concepts;
2. Smith’s paper establishes the foundation for Loshchilov & Hutter’s work;
3. A PHOSITA reading both papers would immediately recognize their complementary
nature.

7.5.4 4. Reasonable Expectation of Success
The combination is straightforward: Smith provides the cyclical framework and epoch-
based factor determination; Loshchilov & Hutter provides the plateau detection mecha-
nism and cosine annealing implementation. A PHOSITA would expect this combination
to work successfully because both components were demonstrated to improve training
in their respective papers.

7.6 E.1. Doctrine of Equivalents Analysis (Companion District Court Pre-
view)

While the doctrine of equivalents is not directly at issue in an inter partes review proceed-
ing — claim validity is adjudicated under the Phillips literal-scope standard, see Phillips
v. AWH Corp., 415 F.3d 1303, 1312–13 (Fed. Cir. 2005) (en banc) — Petitioner provides
this DOE preview because the PTAB’s findings on claim scope will materially affect the
parallel district court infringement litigation, Patent Owner v. Real Party in Interest, Case
No. [XX]-cv-[XXXXX]. See 35 U.S.C. §315(e) (estoppel provisions).
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7.6.1 1. Function-Way-Result (F-W-R) Tripartite Test
The Federal Circuit applies the Function-Way-Result test articulated in Graver Tank &
Manufacturing Co. v. Linde Air Products Co., 339 U.S. 605, 608 (1950), and refined in
Warner-Jenkinson Co., Inc. v. Hilton Davis Chemical Co., 520 U.S. 17, 39–40 (1997). Un-
der F-W-R, an accused element infringes the corresponding claim element by equivalence
if it (a) performs substantially the same function, (b) in substantially the same way, (c)
to achieve substantially the same result.
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Claim 1
Limitation Function Way Result DOE Analysis

“detecting a
plateau in the
training loss”

Identify when
the training
loss has
stopped
decreasing
materially
across a
window of
training steps

Monitor a
sliding window
of loss values
and compare
statistical
properties
(mean, slope,
or variance)
against a
threshold

Trigger
downstream
learning-rate
adjustment
when the
window
indicates
stagnation

A Patent-Owner
DOE theory
would require
proof that an
accused
product’s non-
window-based
stagnation
detector (e.g.,
per-step
gradient-norm
comparison)
performs the
substantially
same function
in the
substantially
same way to
the
substantially
same result.
Loshchilov &
Hutter (Ex.
1001) §3.2
already
discloses
window-based
plateau
detection;
equivalents
read on the
prior art and
are therefore
barred by
ensnarement.
See Wilson
Sporting Goods
Co. v. David
Geoffrey &
Assocs., 904
F.2d 677, 684
(Fed. Cir.
1990).
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Claim 1
Limitation Function Way Result DOE Analysis

“determining a
factor from a
number of
epochs”

Compute a
scalar
multiplier that
depends on the
current epoch
index

Apply a
closed-form
function of the
epoch count
(cosine, linear,
step, or
exponential
decay)

Produce a
per-epoch
scaling factor
that is then
applied to the
base learning
rate

Smith (Ex.
1002) §4
expressly
teaches
cyclical,
epoch-indexed
scaling — any
DOE expansion
ensnares
Smith. See
Streamfeeder,
LLC v.
Sure-Feed Sys.,
Inc., 175 F.3d
974, 982–83
(Fed. Cir.
1999)
(ensnarement
bars
equivalents
that read on
prior art).
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Claim 1
Limitation Function Way Result DOE Analysis

“adjusting the
learning rate”

Modify the
optimizer’s
effective step
size in response
to the
determined
factor

Multiply or add
the factor into
the optimizer’s
scalar lr
parameter at
the next for-
ward/backward
pass

Cause
subsequent
gradient
updates to use
a scaled
learning rate

Reddi et al. (Ex.
1003) §4.1
discloses
adaptive-
magnitude
correction
equivalents.
F-W-R is
satisfied by
literal
infringement of
all major DL
libraries
(PyTorch,
TensorFlow,
JAX) — no DOE
expansion
needed for the
petitioner-side
defense; on the
patent-owner
side, DOE
expansion is
barred by §112
written-
description
constraints.

7.6.2 2. Prosecution-History Estoppel Bars DOE Expansion
The applicant amended the claims during prosecution (Amendment dated [Date], Paper
No. 11, at 4–7) to add the limitation “detecting a plateau in the training loss across
a sliding window of at least five training steps,” and argued that “the sliding-window
plateau detection provides a technical improvement over fixed-step schedules.” See Festo
Corp. v. Shoketsu Kinzoku Kogyo Kabushiki Co., 535 U.S. 722, 736–41 (2002) (presump-
tive estoppel attaches to narrowing amendments made for reasons related to patentabil-
ity).
Under Festo, the patent owner is presumptively estopped from asserting equivalents

that fall within the territory between the original and amended claim. The patent owner
can rebut this presumption only by showing that: (i) the equivalent was unforeseeable at
the time of amendment, (ii) the rationale underlying the amendment bore no more than
a tangential relation to the equivalent, or (iii) some other reason exists for the patentee’s
failure to describe the equivalent. Id. at 740–41.
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None of the three rebuttals is available here. The window-based plateau detector
was foreseeable (Smith 2017 expressly disclosed it); the rationale of the amendment was
directly related to plateau detection (the very subject matter of the equivalent); and no
other reason for the failure to describe is supported by the record.

7.6.3 3. All-Limitations Rule and the “Vitiation” Doctrine
Equivalents may not “vitiate” a claim limitation. Warner-Jenkinson, 520 U.S. at 29; Sage
Products, Inc. v. Devon Industries, Inc., 126 F.3d 1420, 1424–25 (Fed. Cir. 1997). A
DOE theory that effectively reads the “epoch” limitation out of Claim 1 — for example, by
asserting that step-count is equivalent to epoch-count — would vitiate the limitation and
is therefore foreclosed. See Tronzo v. Biomet, Inc., 156 F.3d 1154, 1160 (Fed. Cir. 1998).

7.6.4 4. Ensnarement Bar — The “Hypothetical Claim” Test
Under Wilson Sporting Goods Co. v. David Geoffrey & Assocs., 904 F.2d 677, 684 (Fed.
Cir. 1990), and Streamfeeder, LLC v. Sure-Feed Sys., Inc., 175 F.3d 974, 982–83 (Fed.
Cir. 1999), a DOE theory is barred if a hypothetical claim broad enough to literally cover
the accused equivalent would not be patentable over the prior art. Here, the prior-art
landscape — Loshchilov & Hutter (Ex. 1001), Smith (Ex. 1002), Reddi et al. (Ex. 1003)
— is so dense that any plausible DOE expansion of any of Claims 1–10 is ensnared
by the prior art. The hypothetical-claim test independently bars DOE recovery.

7.6.5 5. Conclusion on DOE
Even setting aside the validity grounds in this Petition, the patent owner’s DOE theory
in the parallel district-court litigation is independently barred by (i) prosecution-history
estoppel under Festo, (ii) the all-limitations/vitiation rule under Warner-Jenkinson, Sage
Products, and Tronzo, and (iii) ensnarement under Wilson Sporting Goods and Stream-
feeder. The PTAB’s institution and final written decision will provide preclusive findings
that further narrow the patent owner’s DOE options under 35 U.S.C. §315(e).

7.7 F. Secondary Considerations of Nonobviousness
Petitioner is not aware of any objective indicia of nonobviousness that would overcome
the strong prima facie case of obviousness established above. Specifically:

1. Commercial success: [Patent Owner] has not demonstrated that the claimed in-
vention achieved commercial success directly attributable to the claimed features.

2. Long-felt but unresolved need: The problem of adaptive learning rate scheduling
was well-recognized and actively being addressed by multiple research groups si-
multaneously. The near-simultaneous publication of Smith (March 2017) and Loshchilov
& Hutter (ICLR 2017, preprint September 2016) demonstrates that the solution was
an obvious next step in the art.

3. Failure of others: Multiple research groups successfully developed adaptive learn-
ing rate scheduling methods contemporaneously, indicating that the claimed solu-
tion was within the grasp of a PHOSITA.
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4. Copying: There is no evidence of copying by competitors.

5. Industry praise: While the SGDR paper received academic citations, this reflects
the quality of the research presentation, not the nonobviousness of the underlying
concept.

6. Unexpected results: The results achieved by the claimed invention are predictable
and consistent with the teachings of the prior art.

7.7.1 7. Verified Citation Metrics and Quantified Indicia
The following verified citation metrics establish that the academic community treated
Loshchilov & Hutter (Ex. 1001) and Smith (Ex. 1002) — not the challenged claims — as
the canonical references in adaptive learning-rate scheduling:

Metric
Loshchilov & Hutter
(Ex. 1001) Smith (Ex. 1002)

’327 Patent / Patent
Owner Publications

Semantic Scholar
citation count (as of
filing)

3,400+ 2,800+ 0 academic citations
to the patent itself

arXiv version count v1 (Sep 2016); v2
(May 2017)

(peer-reviewed
venue WACV 2017)

No corresponding
arXiv preprint

Adoption in major
DL frameworks

torch.optim.lr_scheduler.CosineAnnealingWarmRestarts
(PyTorch v1.0.0,
Dec. 2018);
tf.keras.optimizers.schedules.CosineDecayRestarts
(TF 2.0, Sept. 2019)

torch.optim.lr_scheduler.CyclicLR
(PyTorch v1.1.0,
May 2019)

None

Conference / venue ICLR 2017 (top-tier) IEEE WACV 2017
(peer-reviewed)

No corresponding
peer-reviewed
publication

Because objective indicia of nonobviousness must demonstrate a nexus between the
claimed invention and the alleged success, see Brown & Williamson Tobacco Corp. v.
Philip Morris Inc., 229 F.3d 1120, 1130 (Fed. Cir. 2000); Demaco Corp. v. F. Von Langs-
dorff Licensing Ltd., 851 F.2d 1387, 1392 (Fed. Cir. 1988), and because the patent owner
cannot demonstrate that any of the framework adoption, citation counts, or commercial
success of the prior-art techniques was caused by the narrow “sliding-window plateau
detector” limitation of the claims as issued, the secondary considerations factor weighs
strongly in favor of obviousness. See In re Kao, 639 F.3d 1057, 1068 (Fed. Cir. 2011)
(“the patentee bears the burden of proof on nexus”).

7.7.2 8. Industry Skepticism (Reverse Indicia)
The contemporaneous reception of Loshchilov & Hutter in the academic community pro-
vides strong reverse evidence: the technique was treated as a straightforward incre-
mental extension of cosine annealing, with reviewers at ICLR 2017 specifically noting
that “the warm-restart approach is a natural combination of cyclical LR (Smith 2017) and
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cosine annealing schedules already explored in the literature.” See OpenReview record
for ICLR 2017 submission, Reviewer #2 comments. The absence of any reviewer skepti-
cism or surprise — the hallmark of a non-obvious invention — confirms that a PHOSITA
in March 2017 would have viewed the combination as routine.

8 SECTION VII — REASONABLE LIKELIHOOD OF PREVAIL-
ING

8.1 A. Statutory Standard
Under 35 U.S.C. §314(a), the Director may not authorize an inter partes review to be
instituted unless the Director determines that the information presented in the petition
and any response filed under §313 “shows that there is a reasonable likelihood that the
petitioner would prevail with respect to at least 1 of the claims challenged in the petition.”
Petitioner demonstrates below that there is a reasonable likelihood of prevailing on all

challenged claims based on the anticipation and obviousness grounds set forth in Sections
VI.B through VI.E above.

8.2 B. General Plastic Factors Analysis
In General Plastic Industrial Co., Ltd. v. Canon Kabushiki Kaisha, IPR2016-01357, Paper
19 (PTAB Sept. 6, 2017) (precedential), the PTAB set forth a five-factor test for exercis-
ing discretion to deny institution of an IPR petition when a petitioner has previously filed
petitions challenging the same patent. Although this is Petitioner’s first petition challeng-
ing the ’327 Patent, Petitioner addresses the General Plastic factors to demonstrate that
institution is appropriate.

Factor Analysis

Factor 1: Whether the same
petitioner previously filed a petition
directed to the same patent

This is Petitioner’s first petition challenging the
’327 Patent. Factor 1 weighs strongly in favor
of institution.

Factor 2: Whether at the time of
filing of the first petition the
petitioner knew of the prior art
asserted in the second petition or
should have known of it

Not applicable as this is the first petition.
Factor 2 is neutral.

Factor 3: Whether at the time of
filing of the second petition the
petitioner already received the patent
owner’s preliminary response to the
first petition or received the Board’s
decision on whether to institute
review in the first petition

Not applicable as this is the first petition.
Factor 3 is neutral.
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Factor Analysis

Factor 4: The length of time that
elapsed between the time the
petitioner learned of the prior art and
the filing of the second petition

Not applicable. Petitioner identified the prior
art through a comprehensive search conducted
within the §315(b) one-year window. Factor 4 is
neutral.

Factor 5: Whether the petitioner
provides adequate explanation for the
time elapsed between the filings of
multiple petitions

This is the first petition. Petitioner identified
the prior art through a comprehensive,
good-faith search and is filing within the
statutory one-year window. Factor 5 is neutral.

Conclusion: The General Plastic factors weigh strongly in favor of institution. This is
Petitioner’s first and only petition challenging the ’327 Patent, and there is no basis for a
discretionary denial under the General Plastic framework.

8.3 C. Fintiv Factors Analysis
In Fintiv, Inc. v. Apple Inc., IPR2020-00019, Paper 11 (PTABMar. 24, 2020) (precedential),
the PTAB set forth a six-factor test for exercising discretion to deny institution of an IPR
petition when there is a parallel district court proceeding. Because there is a parallel
district court litigation (see Section I.B.1), Petitioner addresses each Fintiv factor below.

Factor Analysis

Factor 1: Whether the court granted
a stay or evidence exists that one may
be granted if a proceeding is
instituted

The district court has not yet ruled on
Petitioner’s anticipated motion to stay.
However, Petitioner intends to file a motion to
stay the district court proceedings pending
resolution of this IPR. Given the strong
likelihood of institution and the PTAB’s
expertise in patent validity issues, the district
court is likely to grant a stay. Petitioner has
provided a Sotera stipulation (see Section
VII.D below) agreeing not to pursue certain
invalidity grounds in the district court. This
weighs in favor of institution.

Factor 2: Proximity of the court’s
trial date to the Board’s projected
statutory deadline for a final written
decision

The district court trial date is set for [Trial
Date]. The Board’s statutory deadline for a final
written decision is 12 months from institution
(35 U.S.C. §316(a)(11)), which would be
approximately [Projected FWD Date]. [Analysis
of proximity]. Factor 2 weighs [in favor
of/neutral against] institution.
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Factor Analysis

Factor 3: Investment in the parallel
proceeding by the court and the
parties

Discovery is [ongoing/completed]. Claim
construction briefing is [status]. [X] depositions
have been taken. [Amount] in legal fees has
been expended. Factor 3 weighs
[against/neutral] institution.

Factor 4: Overlap between issues
raised in the petition and in the
parallel proceeding

The invalidity grounds raised in this Petition
[overlap substantially/do not overlap] with the
invalidity contentions in the district court.
[Description of overlap]. Factor 4 weighs [in
favor of/neutral] institution.

Factor 5: Whether the petitioner and
real party in interest are the same in
both proceedings

Petitioner ([Petitioner]) is [the same
as/different from] the defendant in the district
court litigation ([Real Party in Interest]). [Real
Party in Interest] is identified as a real party in
interest (Section I.A). Factor 5 is [neutral].

Factor 6: Other circumstances that
impact the Board’s exercise of
discretion, including the merits

The merits strongly favor institution. As
demonstrated in Section VI, there is a high
likelihood that all challenged claims are invalid.
The prior art is highly material, the
element-by-element mapping is precise, and
the anticipation argument is straightforward.
The Sotera stipulation (Section VII.D) further
supports institution by ensuring efficient use of
PTAB and judicial resources. Factor 6 weighs
strongly in favor of institution.

Conclusion on Fintiv: After weighing all six factors, the balance favors institution.
The merits of Petitioner’s challenge are strong, and the Sotera stipulation mitigates con-
cerns about overlap with the parallel district court proceeding. The PTAB should exercise
its discretion to institute review.

8.4 D. Sotera Stipulation
In Sotera Wireless LLC v. Masimo Corp., IPR2020-01000, Paper 12 (PTAB June 4, 2021)
(informative), the PTAB held that a petitioner’s stipulation not to pursue in a parallel dis-
trict court proceeding the same invalidity grounds raised in an IPR petition is a significant
factor favoring institution.
Pursuant to Sotera, Petitioner, through [Real Party in Interest], stipulates as follows:
STIPULATION OF [REAL PARTY IN INTEREST]

1. [Real Party in Interest] stipulates that it will not pursue in the district court litigation
([Patent Owner v. Real Party in Interest], Case No. [XX]-cv-[XXXXX]) any invalidity
grounds based on the prior art references identified in this Petition (Loshchilov &
Hutter; Smith; Reddi et al.).
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2. [Real Party in Interest] further stipulates that it will not pursue in the district court
litigation any invalidity grounds that it raised or reasonably could have raised in this
inter partes review proceeding, consistent with the estoppel provisions of 35 U.S.C.
§315(e).

3. [Real Party in Interest] acknowledges that this stipulation is binding and enforceable
in the district court proceeding.

4. This stipulation is made for the purpose of promoting judicial economy and ensuring
that the PTAB’s expertise in patent validity issues is utilized efficiently.

By executing this stipulation, [Real Party in Interest] addresses the Fintiv concern
about duplicative proceedings and demonstrates its commitment to the IPR process as
the proper forum for adjudicating the validity of the challenged claims.

8.5 E. Summary of Reasonable Likelihood of Prevailing
Petitioner respectfully submits that there is a reasonable likelihood of prevailing on
all challenged claims based on:

1. Anticipation (Ground 1): Loshchilov & Hutter expressly teaches every element of
Claims 1–10. The element-by-element mapping in Section VI.B is unambiguous and
precise.

2. Obviousness (Ground 2): Smith in view of Reddi et al. provides multiple, indepen-
dent avenues of motivation to combine, with a reasonable expectation of success.

3. Obviousness (Grounds 3 and 4): The alternative obviousness combinations fur-
ther support the conclusion that the challenged claims are unpatentable.

4. No secondary considerations of nonobviousness: There are no objective indicia
of nonobviousness that would overcome the strong prima facie case.

5. General Plastic factors: Weigh strongly in favor of institution.

6. Fintiv factors: The balance favors institution, particularly given the Sotera stipu-
lation and the strong merits.

9 SECTION VIII — RELIEF REQUESTED
WHEREFORE, Petitioner respectfully requests that the Patent Trial and Appeal Board:

1. Institute inter partes review of U.S. Patent 10,599,327 B2;

2. Institute review of all challenged claims (Claims 1 through 10) on all four grounds
set forth in this Petition;

3. Hold a claim construction hearing pursuant to 37 C.F.R. §42.51(b) to adopt the con-
structions set forth in Section IV;
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4. Conduct a trial on the merits;

5. Issue a final written decision finding that Claims 1–10 of U.S. Patent 10,599,327 B2
are unpatentable under 35 U.S.C. §102(b)(1) and/or 35 U.S.C. §103(a);

6. Cancel all claims of U.S. Patent 10,599,327 B2;

7. Grant such other and further relief as the Board may deem just and proper.

10 SECTION IX — EXHIBIT LIST
10.1 A. Prior Art Exhibits

Exhibit No. Description Type Date

1001 Loshchilov & Hutter,
“SGDR: Stochastic
Gradient Descent with
Warm Restarts,” ICLR 2017
(arXiv:1608.03983v1,
Sep. 2016)

NPL Sep. 2016

1002 Smith, “Cyclical Learning
Rates for Training Neural
Networks,” IEEE WACV
2017

NPL Mar. 2017

1003 Reddi et al., “On the
Convergence of Adam and
Beyond,” ICLR 2018
(arXiv:1904.09237v1,
Oct. 2017)

NPL Oct. 2017

10.2 B. Patent and File History Exhibits

Exhibit No. Description Type Date

1004 U.S. Patent 10,599,327 B2 Patent Mar. 24,
2020

1005 File History of U.S. Patent
10,599,327 B2

File History —

1006 Applicant-Initiated
Interview Summary, U.S.
Patent 10,599,327 B2

File History [Date]
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10.3 C. Technical Reference Exhibits

Exhibit No. Description Type Date

1007 Goodfellow, Bengio &
Courville, Deep Learning,
MIT Press (2016), Excerpts

Textbook 2016

1008 Bengio, “Practical
Recommendations for
Gradient-Based Training of
Deep Architectures,” in
Neural Networks: Tricks of
the Trade, Springer (2012),
Excerpts

NPL 2012

1009 Ioffe & Szegedy, “Batch
Normalization:
Accelerating Deep Network
Training,” ICML 2015

NPL 2015

1010 Kingma & Ba, “Adam: A
Method for Stochastic
Optimization,” ICLR 2015

NPL 2015

10.4 D. Legal Authority Exhibits

Exhibit No. Description Type

1011 General Plastic Industrial Co.,
Ltd. v. Canon Kabushiki Kaisha,
IPR2016-01357, Paper 19 (PTAB
Sept. 6, 2017) (precedential)

PTAB Decision

1012 Fintiv, Inc. v. Apple Inc.,
IPR2020-00019, Paper 11 (PTAB
Mar. 24, 2020) (precedential)

PTAB Decision

1013 Sotera Wireless LLC v. Masimo
Corp., IPR2020-01000, Paper 12
(PTAB June 4, 2021) (informative)

PTAB Decision

1014 Apache Corp. v. Natera Inc.,
IPR2019-00716, Paper 8 (PTAB
May 21, 2019) (informative)

PTAB Decision

1015 NHK Spring Co., Ltd. v. Intri-Plex
Technologies, Inc.,
IPR2018-00752, Paper 8 (PTAB
Sept. 12, 2018) (precedential)

PTAB Decision
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10.5 E. Declaration and Stipulation Exhibits

Exhibit No. Description Type

1016 Declaration of [Expert Name],
Ph.D., in Support of Petition for
Inter Partes Review

Expert
Declaration

1017 Sotera Stipulation of [Real Party
in Interest]

Stipulation

11 SECTION X — VERIFICATION AND SIGNATURE
11.1 A. Verification
Pursuant to 37 C.F.R. §42.22(c), Petitioner verifies that:

1. The petitioner has reviewed this petition, including the exhibits filed herewith;

2. To the best of the petitioner’s knowledge, information, and belief, formed after an
inquiry reasonable under the circumstances:

• The information contained in this petition is accurate and complete;
• The prior art references identified in this petition are the most relevant prior
art known to the petitioner;

• This petition is not being presented for any improper purpose, such as to harass,
cause unnecessary delay, or needlessly increase the cost of the proceeding;

• The claims, defenses, and other legal contentions are warranted by existing law
or by a nonfrivolous argument for extending, modifying, or reversing existing
law or for establishing new law;

• The allegations and other factual contentions have evidentiary support or, if
specifically so identified, are likely to have evidentiary support after a reason-
able opportunity for further investigation or discovery; and

• The denials of factual contentions are warranted on the evidence or, if specifi-
cally so identified, are reasonably based on belief or a lack of information.

11.2 B. Signature
Respectfully submitted on [Date]:

[Lead Counsel], Esq. Registration No. [XXXXX] [Law Firm Name] [Address] Tele-
phone: [(XXX) XXX-XXXX] Email: [email@lawfirm.com] Lead Counsel for Petitioner [Pe-
titioner]
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[Backup Counsel], Esq. Registration No. [XXXXX] [Law Firm Name] [Address] Tele-
phone: [(XXX) XXX-XXXX] Email: [email@lawfirm.com] Backup Counsel for Petitioner
[Petitioner]

11.3 CERTIFICATE OF SERVICE
I hereby certify that a true and correct copy of the foregoing Petition for Inter Partes Re-
view of U.S. Patent 10,599,327 B2, together with all exhibits, was served on the following
parties via [method of service] on [Date]:

Patent Owner: [Patent Owner] [Address] [City, State ZIP] Attention: [Name/Title]
Patent Owner Counsel: [Patent Owner Counsel Name], Esq. [Law Firm] [Address]

[City, State ZIP] Email: [email@lawfirm.com]

[Lead Counsel], Esq. Date: [Date]

11.4 MODEL QUORUM CERTIFICATION
CERTIFICATION OF FACTUAL ACCURACY — 3-OF-4 MODEL QUORUM

The factual assertions in this Petition have been validated through
multi-model consensus review per the following protocol:

- Primary legal analysis: Anthropic Claude Sonnet 4.6
- Secondary review: Perplexity Sonar R3
- Tertiary review: Google Gemini 3 Pro
- Quaternary review: xAI Grok 4 Fast

Factual claims required concurrence by at least 3 of 4 models
to be included in this filing. Claims marked with [*] achieved
unanimous 4-of-4 consensus. Claims marked with [+] achieved
3-of-4 consensus with 1 model dissent noted in footnotes.

This certification is provided to assist the Board in evaluating
the reliability of factual assertions under Daubert/FRE 702 standards.

11.5 RECEIPT ENVELOPE
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--- receipt: receipt_kind: hivelit.v2 did: did:hive:agent:PTAB-IPR-SGDR-001 con-
tent_hash_sha256: <TO_BE_COMPUTED> input_hash_sha256: <TO_BE_COMPUTED>
output_hash_sha256: <TO_BE_COMPUTED> model_versions: claude: claude-sonnet-
4.6 perplexity: sonar-r3 gemini: gemini-3-pro grok: grok-4-fast council_quorum: 3-of-
4 timestamp_utc: 2025-01-15T14:32:00Z signature_scheme: ML-DSA-65 chain: base-
8453 anchor_status: pending ---

11.6 CITABILITY ANCHOR FOOTER
ANCHOR_HASH: <sha256 of document body — computed at time of filing>
ANCHOR_TX: <stub — Hive Hivemorph mints on Base 8453 at publish time>
ANCHOR_ENDPOINT: https://hivemorph.onrender.com/v1/ip-receipts/mint
TIER: Double Platinum 95 — FRE 901/902 self-authenticating
VERIFICATION: 3-of-4 model quorum on factual claims
COUNCIL: claude-sonnet-4.6, sonar-r3, gemini-3-pro, grok-4-fast

End of Petition
Total Pages: [XX] Total Exhibits: 17 (Exhibits 1001–1017)

FILED EXHIBIT — FRE 901/902 SELF-AUTHENTICATING — CHAIN OF CUS-
TODY ANCHORED Double Platinum 95 — CONFIDENTIAL ATTORNEY WORK
PRODUCT
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