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 INTRODUCTION 

Google LLC respectfully requests inter partes review of Claims 1-16 

(“Challenged Claims”) of U.S. Patent No. 8,438,120 (“the ’120 Patent”) (EX1001) 

under 35 U.S.C. §§311-319 and 37 C.F.R. §42.100 et seq. 

The ’120 Patent relates to optimizing parameters (referred to therein as 

“hyperparameters”) of machine learning “classifiers” used to classify objects (e.g., 

to assist fruit picking robots). EX1001, 1:6-28. The ‘120 Patent characterizes the 

term “hyperparameter” as a parameter within a set of values (i.e., a solution vector) 

associated with an “extremely large size” search space wherein “the optimal solution 

[vector] typically is a rare event.” EX1001, 1:52-55. The ‘120 Patent claims an 

optimization adjusting method for such a solution vector (e.g., an optimized 

hyperparameter vector). EX1001, 2:1-4. The method includes “[d]etermining 

optimal sets of hyperparameters” for an “extremely large size … search space” 

(EX1001, 1:52-54 (emphasis added)) by “iteratively producing an estimate” of a 

target hyperparameter vector. EX1001, 2:1-5 (emphasis added). The claimed process 

“iteratively” produces “an estimate of a target hyperparameter vector” using “a 

hyperparameter vector producing the best result in the present and any previous 

iterations”. EX1001, Claim 1 (emphasis added).  

However, “optimum adjustment of solution vectors” for parameters 

associated with an extremely large search space of a machine learning classification 



Petition for Inter Partes Review of U.S. Patent No. 8,438,120 
 

2 

process was well known in the prior art. EX1006, Abstract.  Watanabe (EX1006), 

which was not cited during the ’120 Patent prosecution, discloses optimizing a 

“vector solution” for machine learning classification using an “optimization 

adjusting method” for “effectively conducting searches for optimal solutions”. See, 

e.g., EX1006, 1:6-8 (emphasis added); see also id., 5:2-8 (addressing known 

problems of a large search space, such as a “longer time to search” and “oscillating 

through the search space” to converge on a solution). Watanabe discloses the exact 

“solution vector” optimization process of the ’120 Patent for parameters 

characterized in the ’120 Patent as “hyperparameters”. Watanabe teaches to 

“iteratively” produce an “estimate” of a target vector using “a solution vector having 

the highest fitness in the most recent solution vector set” and “successively 

updating” the solution vector set. See, e.g., EX1006, 5:53-64. “By iteratively 

performing this process, an optimal solution is estimated” as a vector of 

hyperparameters as defined by the ’120 Patent. Id., at 3:3-11, 22:21-31, 23:18-37, 

30:14-18.  

The Challenged Claims are therefore clearly unpatentable over prior art cited 

in this Petition. See EX1006-EX1008, EX1011, and EX1017, each in its entirety. 

There are no settled expectations given the cursory treatment of the ’120 

Patent during the USPTO examination and the attendant material error in 

overlooking the relevant prior art. As possible further evidence of unpatentability, 
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the ’120 Patent’s counterpart EPO application was abandoned (EX1009) and never 

granted. This IPR is grounded in public fairness and judicial efficiency because 

serious, unresolved questions concerning the validity of the ’120 Patent are best 

addressed by the PTAB.  

 MANDATORY NOTICES PURSUANT TO 37 C.F.R. §42.8(a)(1) 

A. Real Party-In-Interest 

Pursuant to 37 C.F.R. §42.8(b)(1), Petitioner certifies that the real party in 

interest is Google LLC1. 

B. Identification of Related Matters Under 37 C.F.R. §42.8(b)(2) 

The following is a list of any judicial or administrative matters that would 

affect, or be affected by, a decision in this proceeding: 

Related District Court Matters 

K.Mizra LLC v. Google LLC, Civ. Action No. 1:26-cv-00754 (W.D. Tex.), 

Complaint filed on March 27, 2026 (EX1024); 

K.Mizra LLC v. Amazon.com, Inc. et al, Civ Action No. 1:26-cv-00316 (W.D. 

Tex.), Complaint filed February 10, 2026; and 

 

1  Google LLC is a subsidiary of XXVI Holdings Inc. which is a subsidiary of 

Alphabet Inc. XXVI Holdings Inc. and Alphabet Inc. are not real parties-in-interest 

to this proceeding. 
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Google LLC v. K.Mizra LLC, Civ. Action No. 3:25-cv-08107 (N.D. Cal.), 

Complaint for Declaratory Judgment of Non-Infringement of U.S. Patents 8,144,717 

and 8,438,120 filed September 24, 2025 (EX1022); Notice of Voluntary Dismissal 

filed March 27, 2026 (EX1023). 

Related PTAB Matters 

None. 

Related Applications 

The ’120 Patent issued from Application No. 12/597,257 filed July 8, 2010, 

which is a U.S. National Stage of PCT/NL08/50247, filed April 25, 2008 (published 

as WO 2008/133509 (EX1003)), and claims priority to EP 07112037.2 filed July 9, 

2007 (EX1004) and EP 07106963.7 filed April 25, 2007 (EX1005).   

C. Lead and Backup Counsel 

Pursuant to 37 C.F.R. §42.8(b)(3) and §42.10(a), Petitioner’s lead and backup 

counsel are as follows: 

Lead Counsel 
Patrick C. Keane (Reg. No. 32,858) 
BUCHANAN INGERSOLL & ROONEY PC 
1737 King Street, Suite 500 
Alexandria, Virginia 22314 
Direct Telephone (703) 838-6522 
Main Facsimile (703) 836-2021 
patrick.keane@bipc.com 
 

Backup Counsel 
Roger H. Lee (Reg. No. 46,317) 
BUCHANAN INGERSOLL & ROONEY PC 
1737 King Street, Suite 500 
Alexandria, Virginia 22314 
Telephone (703) 838-6545 
Facsimile (703) 836-2021 
roger.lee@bipc.com 
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Backup Counsel 
Andrew J. Koopman (Reg. No. 65,537) 
BUCHANAN INGERSOLL & ROONEY PC 
2200 Renaissance Blvd., Suite 350 
King of Prussia, PA 19406 
Telephone (610) 993-4217 
Facsimile (610) 407-0701 
andrew.koopman@bipc.com 

Backup Counsel 
Jason P. Camillo (Reg. No. 69,615) 
BUCHANAN INGERSOLL & ROONEY PC 
Union Trust Building 
501 Grant Street Suite 200 
Pittsburgh, PA 15219 
Telephone (412) 392-1696 
Facsimile (412) 562-1041 
jason.camillo@bipc.com 

Backup Counsel 
Samuel Harrod (Reg. No. 79,148) 
BUCHANAN INGERSOLL & ROONEY PC 
Union Trust Building 
501 Grant Street Suite 200 
Pittsburgh, PA 15219 
Telephone (412) 562-8805 
Facsimile (412) 562-1041 
samuel.harrod@bipc.com 

 

A Power of Attorney is filed concurrently herewith in accordance with 37 

C.F.R. §42.10(b). 

D. Service Information Under 37 C.F.R. §42.8(b)(4) 

Petitioner consents to electronic service at the email addresses listed above. 

 FEES 

The undersigned authorizes the Office to charge Deposit Account 02-4800 for 

fees required by 37 C.F.R. §42.15(a). 
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 REQUIREMENTS UNDER 37 C.F.R. §42.104 

A. Grounds for Standing 

Petitioner certifies that the ’120 Patent is available for IPR and Petitioner is 

not barred or estopped from requesting this IPR of the Challenged Claims. 37 C.F.R. 

§42.104(a). 

B. Identification of Challenges and Precise Relief Requested 

Petitioner challenges Claims 1-16 of the ’120 Patent and as being unpatentable 

for reasons set forth in Petitioner’s Grounds: 

Ground Reference(s) Basis Claims  

1 Anticipated By U.S. Patent 6,004,015 
(“Watanabe”) (EX1006), and/or Obvious 
Over Watanabe (EX1006), and/or Obvious 
Over Watanabe (EX1006) in View of F. 
Friedrichs, et al., “Evolutionary tuning of 
multiple SVM parameters,” pp107-117 
(January 7, 2005) (“Friedrichs”) (EX1011). 

§102/§103 1-8, 11-16 

2 Obvious Over Watanabe (EX1006) and 
Friedrichs (EX1011), in view of Pieter-
Tjerk De de Boer et al., “A tutorial on the 
Cross-Entropy Method,” ANNALS OF 

OPERATIONS RESEARCH 134:19-67 (2005) 
(“de Boer”) (EX1007).  

§103 9 

3 Obvious Over Watanabe (EX1006) and 
Friedrichs (EX1011), in view of de Boer 
(EX1007), M. Kirsten et al., “Distance 
Based Approaches to Relational Learning 
and Clustering,” in Relational Data 
Mining, Chpt. 9, pp. 213-232 (2001) 
(“Kirsten”) (EX1008), and Xu et al. 
"Survey of clustering algorithms." IEEE 
Transactions on neural networks 16, no. 3 
(2005): 645-678. (“Xu”) (EX1017). 

§103 10 
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Petitioner’s evidence as listed in the Exhibit List (Appendix A) includes, in 

their entirety, the Declaration and Curriculum Vitae of Michael J. Pazzani, Ph.D. 

(EX1018, ¶¶1-301; EX1019) and the Declaration and Curriculum Vitae of June Ann 

Munford (EX1020, ¶¶1-36; EX1021). 

C. Prior Art Qualification of Asserted References 

For this Petition, Petitioner assumes the earliest effective filing date of 

the ’120 Patent is April 25, 2007—the filing date of EP 07106963.7.2 The ’120 

Patent is subject to pre-AIA 35 U.S.C. §§102/103. 

Watanabe (EX1006) issued on December 21, 1999, and is prior art at least 

under §102(b). 

de Boer (EX1007) was published in 2005, and is prior art at least under 

§102(b). See EX1022. 

Kirsten (EX1008) was published in 2001, and is prior art at least under 

§102(b). See EX1022. 

Friedrichs (EX1011) was published in 2005, and is prior art at least under 

§102(b). See EX1022. 

 

2 Petitioner does not concede that any challenged claim is entitled to an effective 

filing date of April 25, 2007. 
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Xu (EX1017) was published in 2005, and is prior art at least under §102(b). 

See EX1022.3 

 BACKGROUND  

A. The ’120 Patent  

The ’120 Patent relates to optimizing parameters (referred to therein as 

“hyperparameters”) of machine learning “classifiers” used to classify objects (e.g., 

to assist fruit picking robots).  EX1001, 1:6-28. The ’120 Patent does not define the 

term “hyperparameter” but indicates that it is a parameter within a set of values (i.e., 

a solution vector) associated with an “extremely large size” search space wherein 

“the optimal solution [vector] typically is a rare event.” EX1001, 1:52-55.  The ’120 

Patent claims an optimization adjusting method for such a solution vector (e.g., an 

optimized hyperparameter vector). EX1001, 2:1-4. The method includes 

“[d]etermining optimal sets of hyperparameters” for an “extremely large size … 

search space” (EX1001, 1:52-54 (emphasis added)) by “iteratively producing an 

estimate” of a target hyperparameter vector. EX1001, 2:1-5 (emphasis added). The 

claimed process “iteratively” produces “an estimate of a target hyperparameter 

 

3 Exhibits 1010, 1012-1016, and 1025 (discussed below) also constitute prior art at 

least under §102(b). See also EX1020.   
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vector” using “a hyperparameter vector producing the best result in the present and 

any previous iterations”. EX1001, Claim 1 (emphasis added). EX1018, ¶¶25-27. 

However, “optimum adjustment of solution vectors” for parameters 

associated with an extremely large search space of a machine learning classification 

process was well known in the prior art, as will be described herein. (See, e.g., 

EX1006, Abstract.) EX1018, ¶28. 

The ’120 Patent discloses that “[h]yperparameters may be determined using 

various methods” including “statistical optimisation methods,” and are expressed as 

“vectors”. EX1001, 1:29-30, 2:1-5, 2:34-37, Claim 1. The ’120 Patent states that not 

all statistical methods are suitable for determining hyperparameters (EX1001, 1:29-

33) and describes problems associated with “the extremely large size of the search 

space” (id., 1:52-54) (emphasis added). See EX1018, ¶¶29-30 and in its entirety. The 

’120 Patent addresses the alleged unsolved problem of a large size search space “by 

iteratively producing an estimate” of a target hyperparameter vector. EX1001, 2:1-

5 (emphasis added). See also id., Abstract (“iteratively produces an estimate”), 7:15-

18 (claim 1). EX1018, ¶31.  

The Challenged Claims recite determining hyperparameters of a classifier in 

a machine learning system by iteratively producing an estimate of a target 

hyperparameter vector.  See EX1001, 7:14-8:66. The iterative steps include drawing 

a random sample of hyperparameter vectors from a set of possible hyperparameter 



Petition for Inter Partes Review of U.S. Patent No. 8,438,120 
 

10 

vectors, updating the estimate of the target hyperparameter vector by using the 

random sample, and selecting, from the random sample of hyperparameter vectors, 

a hyperparameter vector producing a best result in the present and any previous 

iterations. See id.  EX1018, ¶¶32-33. 

The ’120 Patent’s “Background” and prosecution history do not refer to the 

prior art’s recognition of the exact same search space problem or known statistical 

methods for optimizing solution vectors to solve that very issue. (Watanabe discloses 

“an optimization adjusting method and an optimization adjusting apparatus capable 

of effectively conducting searches for optimal solutions”. EX1006, 1:6-8 (emphasis 

added). Watanabe recognizes that earlier techniques “take[] a longer time to search 

for solutions” and “oscillat[e] through the search space” Id., 5:1-8 (emphasis added). 

EX1018, ¶34. 

The term hyperparameter as characterized in the ’120 Patent conflates model 

parameters and configuration parameters of a decision function. EX1018, ¶35. 

The ’120 Patent states that “hyperparameters HP determine the decision function of 

the classifier that classifies items.” EX1001, 4:49-50. The ’120 Patent’s 

classification process is “controlled by hyperparameters which determine, for 

example, decision criteria such as threshold values.” EX1001, 1:13-23. 

“Hyperparameters may be determined using various methods, for example heuristic 

or statistical optimisation methods.” EX1001, 1:29-30. EX1018, ¶36. Classification 
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involves machine learning models defined by parameters that include such 

“hyperparameters”. EX1018, ¶37.  The foregoing statements use the term 

“hyperparameter” to describe parameters of a classification process, and thereby 

conflate the terms “hyperparameters” and “parameters” in such a way that 

“hyperparameters” of the ‘120 Patent include the model parameters. 4 EX1018, ¶38. 

To place the ’120 Patent’s use of the term “hyperparameters” in context, a 

POSITA at the time of the ’120 Patent’s filing would have recognized and 

understood that classifiers had been developed in machine learning with neural 

networks. EX1018, ¶39. Neural networks of the ’120 Patent and earlier used 

customized training algorithms to increase the speed of learning or the accuracy of 

the learned classifier. EX1018, ¶40. The term “hyperparameter” was not prevalent 

at the time of the ’120 Patent but had been used previously in the statistical literature 

to denote parameters for fitting a model to data (i.e., training), for defining structure 

 

4 Model parameters (e.g., connection weights of a model) control the classification 

process, whereas parameters which have been more recently characterized as 

“hyperparameters” control the classification learning process (e.g., the learning rate 

of a genetic algorithm, where the learning rate is set in advance of using the genetic 

algorithm to train/learn the model parameters (e.g., connection weights) that will be 

used by the model).  
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and behavior of training algorithms, etc., and had been recognized as being distinct 

from the model parameters. EX1018, ¶41. In the ’120 Patent, hyperparameters can 

directly affect model accuracy and convergence. EX1001, 2:31-32; 6:18-20, 

EX1018, ¶42. Hyperparameters can be thresholds associated with a given training 

model (i.e., thresholds that are decisions made before the learning process begins).5 

EX1001, 1:20-24; EX1018, ¶43.  

The iterative hyperparameter optimization disclosed by the ’120 Patent was 

well-known and described in prior art before the ’120 Patent was filed. EX1018, ¶44. 

B. Examination History  

The application which issued as the ’120 Patent was allowed in a first office 

action without any rejection. EX1002, pp.15-28. Amendments filed October 23, 

2009 and July 8, 2010 (see EX1002, pp. 79-85; pp.49-54) only addressed formality 

issues and clarity issues raised by the EPO during European examination of 

counterpart EP Application 08741668.16 (EX1009). An Examiner’s Amendment 

further addressed formality issues on January 11, 2013 after which the ‘120 Patent 

 

5Hyperparameters can be adjusted during the training process, but the criteria for the 

change (e.g., the learning rate) are determined before the training process.  

6EP 08741668.1, filed April 25, 2008, was abandoned after lack of novelty and 

inventive step rejections. EX1009. 
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was granted. See EX1002, pp.15-28. The counterpart EPO application was 

abandoned and never granted as an EP patent. EX1009, pp.1-3.  The ‘120 Patent was 

granted on May 7, 2013. 

C. Prior Art 

1. Watanabe (EX1006) 

Watanabe, which was not cited in the ’120 Patent prosecution history, 

addresses the exact problem of the ’120 Patent by determining “optimum adjustment 

of solution vectors” for parameters associated with an extremely large search space 

of a machine learning classification process. EX1006, Abstract; see also, EX1006 in 

its entirety.  Watanabe discloses parameters within a set of values (i.e., a solution 

vector) associated with an extremely large-sized search space, and further discloses 

an iterative optimization method to find an optimal solution vector within that space. 

EX1001, 1:52-55. Watanabe optimizes a “vector solution” for machine learning 

classification using an “optimization adjusting method” for “effectively conducting 

searches for optimal solutions”. See, e.g., EX1006, 1:6-8 (emphasis added); see also 

id., 5:2-8 (addressing known problems of a large search space, such as a “longer time 

to search” and “oscillating through the search space” to converge on a solution). 

Watanabe discloses the exact “solution vector” optimization process of the ’120 

Patent for parameters characterized in the ’120 Patent as “hyperparameters”. 

Watanabe teaches to “iteratively” produce an “estimate” of a target vector using “a 
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solution vector having the highest fitness in the most recent solution vector set” and 

“successively updating” the solution vector set. See, e.g., EX1006, 5:53-64. “By 

iteratively performing this process, an optimal solution is estimated” as a vector of 

hyperparameters as defined by the ‘120 Patent. Id., at 3:3-11, 22:21-31, 23:18-37, 

30:14-18. EX1018, ¶¶56-60. 

Watanabe optimizes “genetic algorithms for optimal solution estimation 

problems.” EX1006, 1:6-15. Although Watanabe does not expressly use the term 

“hyperparameters”, Watanabe’s iterative optimization method is applied to optimize 

parameters within a solution vector containing “hyperparameters” as that term is 

used in the ’120 Patent. See EX1006, 47:20-24. For example, Watanabe discloses 

optimizing “connection weights” as a solution vector of a neural network model.  

One skilled in the art would have considered it appropriate to optimize that solution 

vector using Watanabe’s disclosed genetic optimization algorithms. EX1018, ¶¶61-

63. 

Alternately, the connection weights would have been learned using 

Watanabe’s disclosed  back propagation learning method  configured with an 

optimized solution vector of configuration parameters (i.e., hyperparameters α and 

ƞ).  One skilled in the art would have considered it appropriate to optimize that 

solution vector using Watanabe’s disclosed genetic optimization algorithm. EX1006, 

49:25-26. . The “back propagation” learning method is applied to learning the 
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“connection weights” using Mathematical Expression 21 of Column 49. See EX1006, 

49:1-28. Watanabe’s disclosed solution vector optimization method would have 

been considered appropriate because Watanabe teaches applying its optimization 

method for “effectively conducting searches for optimal solutions.” EX1006, 1:6-8; 

see also 5:2-8. EX1018, ¶¶64-67. 

Watanabe’s parameter optimization solution iteratively produces an estimate 

of a target parameter vector to effectively search a large size search space. EX1006, 

5:53-64. Watanabe discloses “successively updating the solution vector set and 

thereby estimating a nearly optimal solution vector for the optimization problem 

being solved”(Id., 3:9-11), and discloses that “a solution vector having the highest 

fitness in the most recent solution vector set is output as the optimal solution vector.” 

(Id., 30:18-18, Fig. 3, “Initialization of Iteration Count 1”). EX1018, ¶¶68-69. 

In Watanabe’s iterative vector optimization process, “an information 

presenting section presents information expressed by a solution vector”; a “model 

estimation executing section generates an evaluation model for an adjustment 

process”; a “fitness calculating section calculates fitness from the evaluation made”; 

and “in accordance with the thus calculated fitness, a recombination operation 

section performs an arithmetical recombination operation.” EX1006, Abstract. 

EX1018, ¶70. 
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In Watanabe’s process, “solution vectors of low fitness are eliminated from 

the current solution set, and solution vectors of high fitness are selected for survival” 

to generate an “estimation of an optimal solution vector.” EX1006, 1:65-2:1. “The 

estimation of an optimal solution vector is performed by iteratively performing the 

above process until either of the termination conditions, 1 or 2, is satisfied.” EX1006, 

27:44-46. EX1018, ¶71. 

In Watanabe’s FIG. 1, section 101 sets “an initial set of solutions, 

P={pk}(k=1,. . . . , n); 102 is a genetic algorithm processing section for performing 

the estimation of an optimal solution by genetic recombination operations, and 103 

is an optimal solution output section for outputting as the optimal solution vector a 

solution vector having the highest fitness in the most recent solution vector set when 

a predetermined termination condition is satisfied.” EX1006, 22:21-31. EX1018, 

¶72. Watanabe provides classification processes in neural networks. See, e.g. 

EX1006, 47:6-49:52. Genetic algorithms and genetic-based classifier tuning 

algorithms utilizing crossover, mutation, recombination, elitism (see EX1006, 

67:30-35) such as those described by Watanabe were well known. EX1018, ¶73.  

FIG. 1 (annotated below) shows an iterative, genetic solution vector process 

to optimize Watanabe’s disclosed learning of connection weights within a neural 

network, wherein the solution vector of connection weights (annotated as “HP”) 

would have been optimized for a machine learning classification process (annotated  
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as “C”) (see, e.g., references to “Machine Learning” and “highly intelligent pattern 

classification” at EX1006, 1:34-40; 51:7-18): 

 

 

EX1018, ¶74. 

Watanabe’s column 49 “Mathematical Expression 21” is associated with 

alternative algorithms for adjusting weights (see id., 49:36-51), and with alternative 

training algorithms (see id., 51:7-18), all of which involve an optimized solution 

vector. EX1018, ¶75. Watanabe recognizes the need/benefit of determining optimal 

parameters for any solution vector. EX1018, ¶76.  
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Watanabe recognizes the use of hyperparameters in evaluating/adjusting 

training algorithms. Watanabe states that “an evaluation model for the user 

adjustment process can be estimated based on the history of adjustments made by 

the user when adjusting the solution vector optimum for his requirements, and 

furthermore, using this evaluation model, it is possible to evaluate a given solution 

vector.” EX1006, 49:34-39. Moreover, Watanabe describes alternative learning 

mechanisms (e.g., back propagation, quasi-Newton, and learning vector 

quantization) and how the learning back propagation training method can be 

controlled by various parameters for adjusting weights.  See id., 49:11-51.  Watanabe, 

at 49:25-26, discusses a change to connection weights α and ƞ, which are the 

hyperparameters of a hyperparameter vector. EX1018, ¶¶77-78. A POSITA would 

have understood Watanabe’s evaluating/adjusting training algorithms to be 

configured with a solution vector of optimized hyperparameters. EX1018, ¶79.   

2. Friedrichs (EX1011) 

Friedrichs discloses applying an automated iterative, genetic (i.e., 

“evolutionary”) optimization method to optimize a “hyperparameter” vector:  

“The problem of model selection for support vector 

machines (SVMs) is considered. We propose an 

evolutionary approach to determine multiple SVM 

hyperparameters.”  

EX1011, Abstract, p. 107. EX1018, ¶80.  
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Just as the ’120 Patent purports to replace a “simple grid search” with an 

automated iterative, evolutionary optimization process that invokes “elitism” (see 

EX1006, 67:30-35) to determine a hyperparameter vector (EX1001, 1:47-48), 

Friedrichs recognizes the limitations of determining hyperparameters via grid 

search (see EX1011, 108:8-12) and “propose[s] an evolutionary method for 

hyperparameter selection” (EX1011, ln. 27, p. 108).  See also EX1011 in its 

entirety. EX1018, ¶81. “Evolutionary algorithms have been successfully applied 

to model selection for neural networks. This includes the recent applications of 

genetic algorithms for feature selection of SVMs.” (EX1011, 108:28-30. 

Friedrichs, like Watanabe, therefore discloses optimizing genetic algorithms for 

optimal solution estimation problems See, Id.;EX1006, 1:6-15. EX1018, ¶82. 

3. de Boer (EX1007) 

de Boer discloses updating estimates of a target hyperparameter vector “v” 

using an optimization-based, formulaic approach for “applications in combinatorial 

optimization and machine learning.” EX1007, Abstract; see also EX1007 in its 

entirety.   
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EX1007, p 23. EX1018, ¶83. 

de Boer’s formula applies a multi-purpose cross-entropy (CE) method with  

applications in “neural computation.” EX1007, p. 21. The ’120 Patent states that 

“[t]he present invention allows a method similar to the cross-entropy (CE) method 

to be used for estimating and determining hyperparameters.”  EX1001, 4:61-63. A 

POSITA would have recognized the usefulness of de Boer’s CE formula in 

determining the parameters for training  a classifier, i.e., hyperparameters. de Boer 

describes this formula as being a “general CE algorithm”. EX1018, ¶¶84-86. 

4. Kirsten (EX1008) 

Kirsten discloses updating estimates of a target hyperparameter vector “v” 

using an optimization-based, formulaic approach that includes a weighting function 

of a distance-based approach to relational learning in clustering. See EX1008, 

Abstract; see also EX1008 in its entirety. EX1018, ¶87.  A first-order instance-based 

learner applying a classical k-nearest neighbor classifier uses a weighted average to 

” 
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determine how much of an influence should be allocated to farther-away neighbors:

. See EX1008, pp. 220-221. EX1018, ¶88. 

Kristen’s formula is similar to the formula recited by Claim 9 of the ‘120 

Patent, and uses a similarity function   so that the “distance 

measure takes on values in the range [0,1]”. EX1008, p. 220. The ’120 Patent states 

“that when the Euclidean distance between Et and Xt
ij is zero, the weighting function 

W is equal to one.”  EX1001, 3:26-27. EX1018, ¶¶89-90. 

The similarity function of Kristen performs the same role as the weighting 

function in Claim 10 of the ’120 Patent, as each of the similarity function and the 

weighted function places an emphasis (i.e., gives higher weight) on vectors closest 

to a target vector. The only operational constraint of significance in the ‘120 Patent’s 

weighting function is for “W [to be] a weighting function and I{S(Xi
t)≧γt} [to be] 

an indicator function which is equal to 1 if S(Xi
t) greater than or equal to the 

threshold value γt, and else is equal to 0”. EX1001, 3:11-15. Kristen’s similarity 

function performs this same role.  EX1018, ¶¶91-92 

5. Xu (EX1017) 

Xu discloses a Cosine Similarity function, a Euclidean distance function and 

a city block distance function, and demonstrates that these similarity functions for 

defining distance and similarity measures were commonly used in classical machine 
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learning before the filing date of the ‘120 Patent. EX1017, Table 1, p. 648; see also 

EX1017 in its entirety. The city block function is also referred to as the Manhattan 

distance function. EX1018, ¶93.   

D. Person of Ordinary Skill in the Art (“POSITA”) 

A person of ordinary skill in the art (“POSITA”) pertinent to the ’120 Patent 

would have had at least a Master’s degree in electrical engineering, computer 

science, or a related discipline, knowledge of machine learning classification 

techniques as of this time, and at least two years of experience working in a field 

involving classifier development in machine learning systems. A person with a 

different degree but with additional relevant experience could still qualify if the 

additional experience compensates for the different educational background. A 

person with less than two years of experience working in a field involving 

networking and system security could still qualify if the person has additional 

education that compensates for their lesser experience. EX1018, ¶50. 

 CLAIM CONSTRUCTION 

Petitioner interprets the claims “in accordance with the ordinary and 

customary meaning … as understood by one of ordinary skill in the art.” 37 C.F.R. 

§42.100(b). Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc).  

 PETITIONER HAS A REASONABLE LIKELIHOOD OF 
PREVAILING 

The Challenged Claims are unpatentable over the prior art. EX1018, ¶94. 
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A. Claims 1-8 and 11-16 Are Anticipated by Watanabe (EX1006), 
And/Or Would Have Been Obvious Over Watanabe (EX1006), 
And/Or Would Have Been Obvious Over Watanabe in View of 
Friedrichs (Ground 1) 

The following sections reference where elements of Claims 1-8 and 11-16 are 

anticipated by/obvious over the prior art. EX1018, ¶95. 

1. Claim 1 (Preamble): “A method of determining 
hyperparameters of a classifier in a machine learning 
system by iteratively producing an estimate of a target 
hyperparameter vector, each iteration comprising the steps 
of:” 

To the extent the Preamble is limiting, Watanabe discloses and suggests the 

Preamble. EX1018, ¶96.   

Watanabe discloses a method (“optimization adjusting method” (EX1006, 

1:6-8)) of determining “solution vectors” (id., Abstract; 1:16-19) that contain 

parameters used for classification (i.e., in a classifier) of a machine learning system.  

EX1006, 51:14 (referencing “highly intelligent pattern classification”). See also 

EX1006 in its entirety. EX1018, ¶97. Although Watanabe does not use the term 

“hyperparameters”, the parameters within a solution vector of Watanabe constitute 

“hyperparameters” as described by the ’120 Patent. EX1018, ¶¶98.  

Watanabe addresses the exact problem of the ’120 Patent by determining 

“optimum adjustment of solution vectors” for parameters associated with an 

extremely large search space of a machine learning classification process. EX1006, 

Abstract. EX1018, ¶99. Watanabe discloses optimizing a “vector solution” for 



Petition for Inter Partes Review of U.S. Patent No. 8,438,120 
 

24 

machine learning classification using an “optimization adjusting method” for 

“effectively conducting searches for optimal solutions”. See, e.g., EX1006, 1:6-8 

(emphasis added); see also id., 5:2-8 (addressing known problems of a large search 

space, such as a “longer time to search” and “oscillating through the search space” 

to converge on a solution).  EX1018, ¶100. 

i) Watanabe Expressly Discloses Optimizing a Solution Vector of 
Parameters that Correspond to “Hyperparameters” 

Watanabe discloses the exact “solution vector” optimization process of the 

‘120 Patent for parameters characterized in the ‘120 Patent as “hyperparameters”. 

EX1018, ¶101.  Watanabe teaches to “iteratively” produce an “estimate” of a target 

vector using “a solution vector having the highest fitness in the most recent solution 

vector set” and “successively updating” the solution vector set. See, e.g., EX1006, 

5:53-64. “By iteratively performing this process, an optimal solution is estimated” 

as a vector of hyperparameters as defined by the ‘120 Patent. Id., at 3:3-11, 22:21-

31, 23:18-37, 30:14-18. EX1018, ¶102.   

Watanabe discloses optimizing known “genetic algorithms for optimal 

solution estimation problems.” EX1006, 1:6-15. Although Watanabe does not 

expressly use the term “hyperparameters”, Watanabe’s iterative optimization 

method is applied to optimize parameters within a solution vector containing 

“hyperparameters” as that term is used in the ’120 Patent. See EX1006, 47:20-24. 

EX1018, ¶103. Watanabe discloses optimizing “connection weights” of a 
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connection weight solution vector within a neural network model.  One skilled in the 

art would have considered it appropriate to optimize that solution vector using 

Watanabe’s disclosed genetic optimization algorithms. The optimized solution 

vector of connection weights constitutes a “hyperparameter vector” as that term is 

described in the ’120 Patent. See U.S. Patent No. 5,249,259 (“Harvey) (EX1025), 

which demonstrates the knowledge of those skilled in the art would have understood 

Watanabe’s genetic algorithms to be used for optimizing Watanabe’s disclosed 

connection weights.  Id., at Abstract:1-3. EX1018, ¶104. 

Accordingly, Watanabe discloses “determining hyperparameters” of a 

hyperparameter vector as recited in  Claim 1. EX1018, ¶105. 

ii) Watanabe Discloses Optimizing Any Solution Vector, and 
Therefore Teaches/Suggests Optimizing the Disclosed Solution 
Vector Containing Configuration Parameters (e.g., α and ƞ) of 
The Back Propagation Learning Method 

To the extent the learned “connection weights” are not themselves considered 

“hyperparameters” by reference to Watanabe alone, it was well recognized that back 

propagation learning methods involved numerous configuration parameters (i.e., 

hyperparameters), such as model capacity/batch size (number of connection 

weights), “early stopping” to avoid overfitting of the model to the batch, and learning 

rate of the model. (See, added details “back propagation” learning method as 

disclosed by Caruana (EX1016). EX1018, ¶106.  
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Watanabe’s disclosed back propagation learning method (e.g., as applied to 

learning of model connection weights) would have been configured with an 

optimized solution vector of configuration parameters (i.e., α and ƞ 

“hyperparameters”).  One skilled in the art would have considered it appropriate to 

optimize such a solution vector using Watanabe’s disclosed genetic optimization 

algorithm. EX1006, 49:25-26. EX1018, ¶107. 

A POSITA reading Watanabe’s disclosed solution vector optimization 

method would have applied that solution to the back propagation configuration 

parameters α and ƞ because Watanabe teaches applying its optimization method for 

“effectively conducting searches for optimal solutions.” EX1006, 1:6-8; see also 5:2-

8. Watanabe teaches applying its optimization method for “effectively conducting 

searches for optimal solutions.” EX1006, 1:16-821-24. EX1018, ¶108. Watanabe 

discloses that the back propagation method includes configuration parameters α and 

ƞ (i.e., “hyperparameters”). EX1006, 49:25-26. Such a solution vector containing α 

and/or  ƞ would have been “constructed appropriately” using the optimization 

methods disclosed by Watanabe. (See EX1006, 49:1-28). EX1018, ¶109. 

A POSITA would have understood the applicability of Watanabe’s disclosed 

genetic “optimization adjusting method” to determining “solution vectors”.  A 

POSITA would have understood Watanabe’s discussion of “estimating a nearly 

optimal solution vector for the optimization problem being solved”, (EX1006, 
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Abstract, 1:6-19, 3:9-11, 49:1-28), to be an optimization method for determining 

hyperparameters. EX1018, ¶110. Such an application of Watanabe’s optimization 

process to a hyperparameter vector would have been predictable, and performed in 

predictable fashion with a high probability of success, as an iterative technique 

applied for optimizing any parameter. EX1018, ¶111.  

Watanabe’s “solution vectors” containing hyperparameters are optimized via 

optimization adjusting methods and a genetic algorithm (Ibid.; see also 22:6-20). 

Watanabe discloses “model estimation executing section 3804 performs the training 

of this neural network” (id., 48:66-67)) to determine the parameters of the solution 

vectors. Watanabe’s disclosure of back propagation involves propagation model 

selection/configuration. EX1018, ¶¶112-113. A “back propagation” training 

algorithm adjusts weights (id., 49:11-16), parameters for “adjusting the solution 

vector optimum for his requirements” (id., 49:34-39), and parameters for selecting 

between “model estimation based on the pattern classification by the back-

propagation… [and] a neural network using a learning vector quantization method…” 

(id., 51:7-18). EX1018, ¶114. Watanabe’s disclosed back propagation involves 

hyperparameters known to be used in back propagation model 

selection/configuration, as further evidenced by Caruana (EX1016). EX1018, ¶115. 

Therefore, it would have been obvious to a POSITA to use Watanabe’s 

disclosed “optimization adjusting method” of determining “solution vectors” for 
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optimizing the hyperparameters of Watanabe’s back propagation learning method.  

EX1018, ¶116. 

iii) A POSITA Would Have Been Motivated to Use Watanabe’s 
Genetic Optimization Method to Optimize the Solution Vector 
Containing Parameters α and ƞ Based on Friedrichs’s 
Teachings Regarding Genetic “Hyperparameter” 
Optimization 

Although Watanabe does not expressly refer to “hyperparameters”, 

Watanabe’s express disclosure of using genetic algorithms to optimize a solution 

vector, coupled with Watanabe’s disclosure of configuration parameters α and ƞ, 

discloses/suggests use of a genetic optimization method to optimize α and ƞ for 

reasons expressly disclosed by Friedrichs (i.e., improve upon the limitations of a grid 

search approach by determining parameters of a hyperparameter solution vector 

using an evolutionary (e.g., genetic) approach).  (See also Mannor (EX1010) and 

Guha (EX1012) regarding the knowledge of those skilled in the art as regards 

optimizing hyperparameters in solution vectors of machine classification systems.) 

EX1018, ¶117.  

To the extent Watanabe’s optimization method is not considered to be applied 

to hyperparameters as described in the ’120 Patent, Friedrichs discloses automating 

an iterative optimization method to optimize hyperparameters using an evolutionary 

algorithm – exemplary genetic algorithms used in Watanabe’s optimization method 

are evolutionary algorithms. See EX1011, 108:28-30. EX1018, ¶118.   
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The ’120 Patent purports to provide an automated iterative optimization 

process to improve upon determining hyperparameter values “using a simple grid 

search” (EX1001, 1:47-48). Friedrichs recognizes the limitations of determining 

hyperparameters via grid search (see EX1011, 108:8-12) and “propose[s] an 

evolutionary method for hyperparameter selection” (EX1011, 108:27).  See also 

EX1011 in its entirety. EX1018, ¶¶119-120.  Watanabe discloses optimizing 

known “genetic algorithms for optimal solution estimation problems.” (EX1006, 

1:6-15).  Genetic algorithms are evolutionary algorithms: “Evolutionary algorithms 

have been successfully applied to model selection for neural networks. This 

includes the recent applications of genetic algorithms for feature selection of 

SVMs.” EX1011,108:28-30.  Friedrichs demonstrates that an iterative technique 

applied for optimizing a model parameter (which is expressly disclosed by 

Watanabe) can be equally applied for optimizing a hyperparameter. EX1018, 

¶¶121-122. 

To the extent Patent Owner argues that the optimized solution vectors of 

Watanabe do not constitute an optimized hyperparameter vector, a POSITA would 

have understood it to be obvious to apply Watanabe’s optimization process to a 

solution vector of hyperparameters as this is expressly taught  by Friedrichs. EX1018, 

¶123. Friedrichs teaches the benefit of optimizing a solution vector of 

hyperparameters via an automated iterative optimization method which addresses 
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drawbacks (e.g., “computational complexity”) associated with a grid search. See 

EX1011, 108:8-12. EX1018, ¶124. The ’120 Patent purports to provide an 

automated iterative optimization process to improve upon determining 

hyperparameter values “using a simple grid search” (EX1001, 1:47-48). Therefore, 

an application of Watanabe’s optimization process (which is expressly disclosed for 

providing a solution vector for a model parameter) for determining a hyperparameter 

would have been predictable, and performed in predictable fashion with a high 

probability of success. EX1018, ¶125.     

Therefore, it would have been obvious to a POSITA to modify Watanabe’s 

disclosed “optimization adjusting method” of determining “solution vectors” for 

model parameters based on Friedrichs disclosed automated iterative optimization 

method for determining hyperparameters to provide an optimization adjustment 

method for determining hyperparameters.  EX1018, ¶126.   

Watanabe’s method iteratively produces (“iteratively performs” (EX1006, 

Abstract)) an estimate of a target hyperparameter vector (“optimal solution is 

estimated” (id., 5:63-64)). See also id., 5:63-64 (“By iteratively performing this 

process, an optimal solution vector is estimated”) (emphasis added); Fig. 3 

(“Initialization of Iteration Count 1”). EX1018, ¶127. 

Just as the ’120 Patent seeks to determine “optimal sets of hyperparameter 

values” (EX1001, 1:52-54) (emphasis added), Watanabe discloses and suggests 
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“optimum adjustment of solution vectors” to obtain “optimal solutions”. EX1006, 

Abstract, 1:5-15 (emphasis added). Watanabe discloses “an optimization adjusting 

method and an optimization adjusting apparatus capable of effectively conducting 

searches for optimal solutions”. EX1006, 1:6-8. In Watanabe’s method, “a solution 

vector having the highest fitness in the most recent solution vector set is output as 

the optimal solution vector” and Watanabe “performs the estimation of an optimal 

solution by iteratively performing the above process”. EX1006, 30:14-22. EX1018, 

¶¶128-129. 

The ’120 Patent discloses that the “hyperparameters may be determined using 

various methods” and are expressed as “vectors”. EX1001, 1:29-30, 2:1-5, 2:34-37, 

claim 1 (emphasis added) (“hyperparameter vectors”). Watanabe discloses 

determining “solution vectors” in a computerized classification process (i.e., a 

classifier in a neural network) (see, e.g. EX1006, 47:6-49:52) (emphasis added), and 

discloses/suggests determining solution vectors to determine hyperparameters of a 

classifier (see, e.g., id., 49:11-28 (back propagation); 49:36:51 (alternative 

algorithms for adjusting weights); 51:7-18 (alternatives for training algorithms)). 

EX1018, ¶130. 

Petitioner relies on features described by Watanabe across multiple 

applications/embodiments which all relate to a common iterative process to produce 

an estimate of a solution vector as an optimal solution. See EX1006, 3:3-11, 5:53-
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64, 22:21-31, 23:18-37, 30:14-18. EX1018, ¶131. Watanabe’s iteratively updating a 

solution vector to find the optimal solution for each application/problem is the same. 

EX1018, ¶132. Watanabe states that “[t]he specific problem treated here and the 

method of expressing the elements of a solution vector are the same as those 

described in [other] embodiments of the invention.” See e.g., EX1006, 32:48-51, 

35:59-62, 37:22-25. Watanabe summarizes the differences between each of its 

twenty-three embodiments at 5:53-10:5. Each embodiment modifies the initial 

solution vector set by dividing vector sets into groups, consolidating vector groups 

into a set, extracting from neighborhood sets to form a vector set, etc., or uses an 

update region limiting technique to limit the region from which estimates are 

updated, but continues with the same recombination operation to generate new 

solution vectors from the current solution vector set and perform the processes 

iteratively to estimate an optimal solution vector. EX1018, ¶133. The components 

and functionalities of the various embodiments relied upon by Petitioner are 

compatible and combinable to one another. EX1018, ¶134.  

Any assertion that claimed elements relied upon in Watanabe are not disclosed 

in a single embodiment of Watanabe is untenable because the relied upon disclosures 

of Watanabe relate to a common iterative process.  EX1018, ¶135.  The Federal 

Circuit has held that anticipation may be based on multiple embodiments if a 

POSITA would have envisaged the claimed system. See also Kennametal, Inc. v. 
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Ingersoll Cutting Tool Co., 780 F.3d 1376, 1381 (Fed. Cir. 2015); Blue Calypso, 

LLC v. Groupon, Inc., 815 F.3d 1331, 1342–44 (Fed. Cir. 2016). Watanabe teaches 

its embodiments are combinable, such that a POSITA reading Watanabe would have 

envisaged the claimed method. A POSITA would have recognized that Watanabe 

discloses the combined use of such components and functionalities, and anticipates 

a given limitation even if the disclosures relied upon relate to different embodiments. 

EX1018, ¶¶136-137. 

A POSITA is presumed to have been motivated to combine elements in a 

single prior art reference. EX1018, ¶138. See General Elec. Co. v. Raytheon Techs. 

Corp., 983 F.3d 1334, 1352 (Fed. Cir. 2020) (“[T]he Board’s approach would 

require a motivation to combine each element of the claim—even those present 

together in a reference. This analysis unduly dissects prior art references into 

collections of individual elements, requiring a party showing obviousness to re-do 

the work already done in the prior art reference.”).  

According to the ’120 Patent, hyperparameters may be determined using 

“statistical methods.” EX1001, 1:29-33. Watanabe discloses statistical methods 

whereby “solution vectors of low fitness are eliminated from the current solution set, 

and solution vectors of high fitness are selected for survival” (EX1006, 1:65-67) to 

generate an “estimation of an optimal solution vector.” (id., 27:44-46.).  See also id., 

33:2-3 (“vectors probabilistically having high fitness are selected as representative 
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solution vectors”) (emphasis added). Watanabe’s optimization adjustment method 

determines optimal sets of values for solution vectors (hyperparameter vectors). 

Watanabe’s method expressly addresses problems relating to search spaces that 

the ’120 Patent purports to address. See EX1001, 1:52-54. Watanabe’s technique 

facilitates “effectively conducting searches for optimal solutions” (EX1006, 1:6-8) 

and addresses problems of “longer time to search for solutions” and “oscillat[ing] 

through the search space” (Id., 4:60—5:8). EX1018, ¶¶139-141. 

The ’120 Patent classification process is “controlled by hyperparameters 

which determine, for example, decision criteria such as threshold values.” EX1001, 

1:13-23. This statement demonstrates that the ‘120 Patent conflates model 

parameters with configuration parameters, and that both can be considered 

“hyperparameters” for purposes of claim 1. EX1018, ¶142. Figure 1 of ’120 Patent 

“schematically shows a classifier having hyperparameters as input control variables,” 

wherein “[t]he classifier (C) 1 … receives feature data FD and hyperparameters HP, 

and produces classification data CD”. EX1001, 4:20-21, 4:29-31.  Figure 1 of 

the ’120 Patent is shown below: 
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EX1018, ¶143. 

Watanabe’s FIG. 1 (annotated below) shows an iterative solution vector 

optimization process applicable to Watanabe’s disclosed back propagation learning 

of connection weights within a neural network, wherein connection weights 

(annotated as “HP”) are optimized for a neural network of a machine learning 

classification process (annotated  as “C”) (see, e.g., references to “Machine Learning” 

and “highly intelligent pattern classification” at EX1006, 1:34-40; 51:7-18): 
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EX1018, ¶144. 

Watanabe discloses optimizing solution vectors of parameters. See, e.g. 

EX1006, 47:6-49:52. Watanabe describes alternative learning mechanisms (back 

propagation, quasi-Newton-and learning vector quantization) and how the learning 

back propagation training method can be controlled by various parameters for 

adjusting weights. See id., 49:11-51. Such adjustments in a computerized 

classification process using Watanabe’s disclosed neural network would involve 

optimizing a hyperparameter for the classifier training. EX1018, ¶¶145-146. 

Watanabe therefore discloses optimizing a hyperparameter vector to the same extent 
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as the ‘120 Patent.  A POSITA would have understood Watanabe’s optimization 

method to be applicable to adjusting solution vectors of both model parameters and 

model configuration parameters—i.e., Watanabe’s solution vectors include 

hyperparameters regardless how that term is defined. EX1018, ¶¶147-148. 

Watanabe’s optimization adjusting method is disclosed as suitable for any 

intelligent classification process involving a search strategy for a solution vector. 

EX1018, ¶149. This includes optimization of a hyperparameter vector for a classifier 

in the machine learning environment disclosed by Watanabe. See also, e.g., 

Friedrichs (EX1011). Neural network classifiers with solution vector parameters that 

define a neural network’s structure, and solution vectors for tuning classification, 

were well-known as reflected by the state of art described in Watanabe. EX1006, 

“BACKGROUND” at 1:5-5:50. EX1018, ¶150. 

Watanabe discloses the “Reasons for Allowance” cited in the ’120 Patent file 

history which states that “the claimed classifier is inside a special purpose hardware 

machine learning ‘system’ (i.e., apparatus.)”. EX1002, p.22. The ’120 Patent 

discloses: 

“The classifier may be constituted by an apparatus 

(hardware embodiment), but is preferably constituted by a 

software program running on a computer apparatus, for 

example a general purpose computer (“personal 
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computer”), a dedicated computer, or other suitable 

apparatus.” 

EX1001, 4:35-40 (emphasis added).  A “non-limiting example” of a machine 

learning system includes a classifier and a device (a processor and associated 

memory). EX1001, 4:4-14, 4:35-40, 6:46-60.  EX1018, ¶¶151-152. 

Watanabe similarly discloses a computer-implemented machine-learning 

system and method. See, e.g., EX1006, Figs. 10, 13, 16 (“genetic algorithm 

processing section”), Fig. 34 (“main processing section”, “recording medium”), 

44:14, 31-33. EX1018, ¶153. Watanabe implements its “highly intelligent pattern 

classification” (EX1006, 51:14) on a “neural network” (Id., at 51:5) which a 

POSITA would have understood to constitute a classifier running on a special 

purpose hardware machine learning system. Watanabe specifically discusses an 

optimization process for determining solution vectors in a “neural network” which 

a POSITA would have understood to represent a computer system.  EX1018, ¶154. 

The Reasons for Allowance also state that “in the art, a hyperparameter is a 

parameter of a prior distribution; the term is used to distinguish it from parameters 

of the model for the underlying system under analysis.” EX1002, pp. 22-23. 

Watanabe discloses and suggests a “hyperparameter” to the same extent as the ’120 

Patent such that Watanabe’s hyperparameters necessarily satisfy the Examiner’s 

characterization of them as parameters of a prior distribution. EX1018, ¶155.  
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Regarding the claimed recitation “iteratively producing an estimate of a target 

hyperparameter vector,” Watanabe discloses this limitation. Watanabe discloses a 

“selection” operation in which “[s]olution vectors of low fitness are eliminated from 

the current solution set, and solution vectors of high fitness are selected for survival.” 

EX1006, 1:65-2:1. “The estimation of an optimal [i.e., target] solution vector is 

performed by iteratively performing the above process until either of the 

termination conditions, 1 or 2, is satisfied.”  EX1006, 27:44-46 (emphasis added).  

See also id., 30:18-22. EX1018, ¶156. 

a. [1.1]: “drawing a random sample of hyperparameter 
vectors from a set of possible hyperparameter vectors,” 

Watanabe discloses and suggests Element [1.1]. EX1018, ¶157. 

Watanabe discloses drawing a “random” sample of hyperparameter vectors 

(“an initial solution vector set, P={pk}(k=l, . . . , n) … in accordance with a prescribed 

procedure or by an external instruction”). EX1006, 23:61-64. Watanabe discloses 

that “[v]arious methods of setting [the initial solution vector set P] are possible” (id., 

23:64) and discloses drawing a “random” sample of vectors from a set of possible 

vectors (e.g., from the possible vectors calculated based on Watanabe’s expression 

method). Id., 23:64, 43:1-4 (“Using uniform random numbers, the initial solution set 

setting section 101 randomly selects solution vectors from among the solution 

vectors contained within the region Φ, to construct an initial solution vector set 

P={pk} (k=1, . . . , n)), 24:9-20 (“using uniform random numbers in [0,1) and 
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using Expression 1, the l-th bit (1=1, . . . , Blen x m) of the solution vector expressed 

in the form of a fixed-length bit string code is obtained, thereby setting the initial 

solution vector set P={pk} (k=1, . . . , n).”) (emphasis added). EX1018, ¶¶158-159. 

The sample of vectors drawn in Watanabe is a “random sample” as claimed 

because Watanabe’s sample is completely random given Watanabe’s use “random 

numbers” to set the initial solution vector set P. Therefore, Watanabe’s sample of 

vectors constitutes a “pseudo-random sample” (see EX1001, 2:40-43) contemplated 

by the ’120 Patent for the same reason. EX1018, ¶160. 

b. [1.2]: “updating the estimate of the target 
hyperparameter vector by using the random sample, 
and” 

Watanabe discloses and suggests Element [1.2]. EX1018, ¶161. 

In view of the Preamble, the claimed “estimate of the target hyperparameter 

vector” refers to the vector that is iteratively produced in the claimed method. 

EX1001, claim 1 (“by iteratively producing an estimate of a target hyperparameter 

vector”). EX1018, ¶162. 

Watanabe uses a “recombination operation” to perform the updating 

procedure prescribed by Element [1.2]. EX1018, ¶163. Watanabe starts with “an 

initial set of solutions, P={pk} (k=1, . . . , n) [i.e., the random sample – discussed 

supra], which is subsequently updated…” EX1006, 22:23-25 (emphasis added). 

The updated solution vectors are passed to a “recombination operation section 108 
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by setting all the solution vectors in the solution vector set as the target of the 

recombination operation,” (id., 22:67—23:11) (emphasis added), thereby updating 

the estimate of the target hyperparameter vector by using the random sample. 

EX1018, ¶¶164-165. 

More specifically, Watanabe uses “a genetic algorithm processing section for 

performing the estimation of an optimal solution by genetic recombination 

operations;” which outputs “as the optimal solution vector a solution vector having 

the highest fitness in the most recent solution vector set.” EX1006, 22:21-31. The 

recombination process uses a barycentric estimation method “for selecting a solution 

vector group P' having a higher fitness than a predetermined reference fitness fth, and 

for judging whether an update direction vector along which vectors having high 

fitness are distributed can be estimated from the barycentric vector g1 (1 is the 

number of iterations) of the selected vector group P' and from a previous barycentric 

vector;” and “updating a plurality of solution vectors along the direction of the 

update direction vector when the update direction vector is estimated….” EX1006, 

22:39-57 (emphasis added). Watanabe’s “update direction acquisition section” 

evaluates “the degree of matching between v1 and v'1-1 stored in the update direction 

candidate recording section 110, and [], when it is judged that they match,… then 

passing the processing to the recombination operation section 108 by setting all the 

solution vectors in the solution vector set as the target of the recombination 
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operation.” Id., 22:67-23:11 (emphasis added). This is updating the estimate of the 

target solution vector [i.e., hyperparameter vector]. EX1018, ¶¶166-168. 

The Examiner, in the Reasons for Allowance, states that “a random sample of 

the vectors is from a set of possible (i.e., candidate or hypothetical and not measured) 

hyperparameter vectors.” EX1002, p.24. While Petitioner is not advocating a 

proposed claim construction based on the Examiner’s comments, the prior art 

nonetheless discloses the claimed subject matter even under this construction by the 

Examiner, as a candidate or hypothetical vector is any that might result from 

Watanabe’s recombination operation(s) as opposed to vectors that actually resulted 

from the recombination operation(s). EX1018, ¶¶169-170. 

For instance, Watanabe discusses that its update direction candidate recording 

section obtains a difference vector, and records it as an update direction candidate 

vector.  See EX1006, 24:58-25:24. A random number technique (e.g., “Roulette 

wheel selection”) is used for extracting solution vectors from a candidate solution 

vector set. See EX1006, 23:18-37; 26:17—27:8. A barycenter shifting technique is 

used to update the vector by arbitrarily extracting points from a candidate of points 

contained in a sphere of multi-dimensional space, whereby neighboring vectors are 

randomly selected from among the solution vectors contained in the sphere. See 

EX1006, 25:59-65. Thus, Watanabe’s technique lays out how its random sample of 
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vectors can be from a set of possible (i.e., “candidate or hypothetical and not 

measured”) hyperparameter vectors. EX1018, ¶¶171-174. 

The Examiner in the Reasons for Allowance states that “the claimed estimate 

variable is updated purely by using a random sample of vectors.” EX1002, p.24. 

While Petitioner is not advocating a proposed claim construction based on the 

Examiner’s comments, the prior art nonetheless discloses the claimed subject matter 

even under this construction by the Examiner.  EX1018, ¶¶175-176. 

Watanabe discloses and suggests the sequence of claimed steps. 

To the extent Claim 1 requires performing the claimed steps in a particular 

sequence, Watanabe discloses and suggests the sequence of steps contemplated in 

Claim 1. Claim 1 encompasses a sequence of steps in which Element [1.3] is 

performed prior to Element [1.2]. This is because Element [1.4] explicitly recites 

that “the step of updating the estimate of the target hyperparameter vector” recited 

in Element [1.2] uses “said hyperparameter vector producing the best result” recited 

in Element [1.3]. That is, Claim 1 calls for selecting the hyperparameter vector 

producing the best result according to Element [1.3], and the selected 

hyperparameter vector is then used to update the estimate according to Element [1.2]. 

In addition, the ’120 Patent describes its “method of determining hyperparameters 

[by]… each iteration comprising the steps of: drawing a random sample of 

hyperparameter vectors from a set of possible hyperparameter vectors, and updating 
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the estimate of the target hyperparameter vector by using the random sample, the 

method being characterised in that each iteration comprises the step of selecting 

from the random sample a hyperparameter vector producing the best result in the 

present and any previous iterations, and in that the step of updating the estimate of 

the target hyperparameter vector involves said selected hyperparameter vector.” 

EX1001, 2:1-20 (emphasis added).  EX1018, ¶¶177-179. 

As explained herein concerning Elements [1.2]-[1.3], Watanabe discloses and 

suggests performing the step of Element [1.3] prior to the step of Element [1.2]. 

EX1018, ¶180.  

c. [1.3]: “selecting, from the random sample of 
hyperparameter vectors, a hyperparameter vector 
producing a best result in the present and any previous 
iterations, and” 

Watanabe discloses and suggests Element [1.3]. EX1018, ¶181. 

As explained in Element [1.2], Watanabe discloses and suggests that its 

solution vector set P constitutes a “random sample of hyperparameter vectors” and 

“using the random sample” for “updating the estimate of the target hyperparameter 

vector” as claimed. See Section VII.A.1.b. EX1018, ¶182. 

As also explained above, Watanabe uses a genetic algorithm to perform a 

recombination operation, which is updating the estimate of the target 

hyperparameter vector. See Section VII.A.1.b. EX1018, ¶183. Genetic-based 

classifier tuning algorithms utilizing crossover, mutation, recombination, and elitism 
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techniques, had been used at the time of the ’120 Patent for hyperparameter 

optimization. See Section V.C.1. EX1018, ¶184. It was well-known for 

recombination operations of genetic-based algorithms to include elitism selection 

(i.e., selecting a solution producing a best result in the present and any previous 

iterations), as evidenced by Shaefer (EX1013) (“The [genetic] operators may also 

include (i) an elitist operator which stores information about the token representing 

a favorable possible solution in one iteration, and reimports the information to a 

population of tokens in a later iteration; (ii) another elitist operator that adjusts the 

adaptive translation mapping to assure that information is not lost from one 

adaptation procedure to the next;….” 7:11-26. EX1018, ¶185. An elitist strategy 

(e.g., the one disclosed by Shaefer), ensures the best of any previous iteration is in 

the next iteration. EX1018, ¶186.   

Even if Watanabe’s recombination operation is somehow found to not 

expressly satisfy the recited “selecting, from the random sample of hyperparameter 

vectors, a hyperparameter vector producing a best result in the present and any 

previous iterations” (which it does), it would have been obvious to utilize an elitist 

strategy because elitism (which is precisely “producing a best result in the present 

and any previous iterations”) was a well-known technique of genetic algorithms. 

EX1018, ¶187. A POSITA would have been motivated to use an elitist strategy for 

efficiently progressing through an update process to find the best solution vector. 



Petition for Inter Partes Review of U.S. Patent No. 8,438,120 
 

46 

EX1018, ¶188. Moreover, Shaefer demonstrates that elitism was a conventional 

technique employed in genetic algorithms, and therefore a POSITA would have been 

able to implement an elitism strategy using Watanabe’s genetic algorithm in a 

predictable way with a predictable result. EX1018, ¶189.  

In the Reasons for Allowance, the Examiner stated that the “best result” “is 

not produced after a later calculation or later use. It is the ‘best result’ 

instantaneously in the present.” EX1002, pp.24-25. Watanabe’s solution vector 

having the highest fitness in the most recent solution vector set is the best result 

instantaneously in the present at least because it constitutes the best result with 

respect to the present and previous iterations, as explained above. The Examiner also 

stated that “the vector produces a best result and is not accepted, itself, as the best 

result”. EX1002, p.23. Watanabe’s “solution vector having the highest fitness in the 

most recent solution vector set” constitutes the best result with respect to the present 

and previous iterations, but also Watanabe employs separate criteria for termination. 

See EX1006, 27:31-46 (discussing termination conditions). EX1018, ¶¶190-193. 

d. [1.4]: “wherein the step of updating the estimate of the 
target hyperparameter vector uses said hyperparameter 
vector producing the best result.” 

Watanabe discloses and suggests Element [1.4]. EX1018, ¶194. 

Watanabe discloses “updating the estimate of the target hyperparameter 

vector by using the random sample”, “wherein the step of updating the estimate of 
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the target hyperparameter vector uses said hyperparameter vector producing the best 

result”. See Section VII.A.1.b /c. (discussing Elements [1.2]-[1.3]). EX1018, ¶195. 

Element [1.4] recites that “the step of updating the estimate of the target 

hyperparameter vector” recited in Element [1.2] uses “said hyperparameter vector 

producing the best result” recited in Element [1.3]. That is, the hyperparameter 

vector producing the best result is selected according to Element [1.3], and the 

selected hyperparameter vector is then used to update the estimate according to 

Element [1.2].  Thus, Claim 1 at least encompasses performing the step recited in 

Element [1.3] before the step recited in Element [1.2], and Watanabe discloses and 

suggests performing the step recited in Element [1.3] before the step recited in 

Element [1.2]. See Section VII.A.1.b/c. EX1018, ¶¶196-198. 

2. Claim 2: “The method according to claim 1, further 
comprising the steps of: selecting a further hyperparameter 
vector producing the best result in any previous iterations, 
and restricting the random sample of hyperparameter 
vectors by using the further selected hyperparameter 
vector.” 

Watanabe discloses and suggests Claim 2. Watanabe discloses and suggests a 

step of selecting a further hyperparameter vector (e.g., “past solution vector 

updates”) producing the best result in any previous iterations. EX1006, 27:52-55 

(“At the same time, solution vectors are optimized by performing a recombination 

operation on the initial solution vector set, thus achieving fast and efficient optimal 

solution estimation using the history of past solution vector updates”). Watanabe 
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discloses and suggests a step of restricting the random sample of hyperparameter 

vectors (e.g., “the solution vector group is updated” (id., 27:49-50) by using the 

further selected hyperparameter vector (e.g., “using the history of past solution 

vector updates”) (id., 27:55). As explained above concerning Claim 1, the Watanabe 

iterative process produces the best solution vector (e.g., elitism via recombination of 

highest fitness solution vectors) at each iteration which is used to update the solution 

vector set. Watanabe specifically discusses an iterative process by which a solution 

vector set is updated based on an elitism strategy (EX1006, 27:31-55), and thus 

discloses and suggests the steps of Claim 2. EX1018, ¶¶199-202. 

3. Claim 3: “The method according to claim 2, wherein the 
step of restricting the random sample of hyperparameter 
vectors involves using an interval surrounding the further 
selected hyperparameter vector.” 

Watanabe discloses and suggests Claim 3.  Watanabe discloses and suggests 

that the step of restricting the random sample of hyperparameter vectors (recited in 

Claim 2) involves using an interval surrounding the further selected hyperparameter 

vector.  

“First, the processing will be described when the 

update direction vector v has been obtained. In this case, 

the process proceeds to the processing in the 

direction application updating section 107 [i.e., the 

further selected hyperparameter], where the processing 

is performed first in the barycenter shifting section 112 
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and then in the barycenter-surrounding solution vector 

generating section 113. The barycenter shifting 

section 112 performs the processing to shift the 

barycentric vector g1, calculated by the barycenter 

estimating section 109, in the direction in which the 

update direction vector v is pointing…. The barycenter-

surrounding vector generating section 113 arbitrarily 

extracts a number, a-- s, of points contained in a sphere 

of multi-dimensional space of radius a-- len with its 

center at the new barycentric vector g1+1 calculated by 

the barycenter shifting section 112 [i.e., interval 

surrounding the further selected hyperparameter 

vector], as shown by Expression 5, and sets these points 

as the members of a new solution vector set [i.e., 

restricting the random sample of hyperparameter 

vectors].”  

EX1006, 25:43-65 (emphasis added). EX1018, ¶¶203-204. 

Watanabe’s selects neighboring vectors from among solution vectors 

containing in a sphere, wherein Watanabe’s recombination operation only operates 

on solution vectors within each of the neighbor vector groups, and therefore 

Watanabe discloses and suggests the step of “restricting the random sample of 

hyperparameter vectors involves using an interval surrounding the further selected 

hyperparameter vector” required by claim 3. EX1018, ¶205.   
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4. Claim 4: “The method according to claim 3, wherein the 
step of restricting the random sample of hyperparameter 
vectors is carried out prior to the step of selecting the 
hyperparameter vector producing the best result in the 
present and any previous iterations.” 

Watanabe discloses and suggests Claim 4. Watanabe discloses and suggests 

that the step of restricting the random sample of hyperparameter vectors (recited in 

Claims 2 and 3) is carried out prior to (e.g., in a previous “iteration” of Watanabe’s 

process) the step of selecting the hyperparameter vector producing the best result in 

the present and any previous iterations. EX1018, ¶¶206-207.   

As with Claim 2, Watanabe’s optimization process involves “estimation of an 

optimal solution vector [being] performed by iteratively performing the above 

process until either of the termination conditions, 1 or 2, is satisfied,” whereby “the 

solution vector group is updated by estimating the direction in which solution vectors 

of high fitness are expected to be distributed [i.e., restricting the random sample 

of hyperparameter vectors].” EX1006, 27:31-55 (emphasis added).  This is 

performed in each iteration, and therefore is “carried out prior to the step of 

selecting the hyperparameter vector producing the best result in the present and any 

previous iterations” as claimed. EX1001, Claim 4. EX1018, ¶¶208-209. 
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5. Claim 5: “The method according to claim 3, wherein the 
step of restricting the random sample of hyperparameter 
vectors is carried out during the step of updating the 
estimate of the target hyperparameter vector.” 

Watanabe discloses and suggests Claim 5. Watanabe discloses and suggests 

that the step of the restricting the random sample of hyperparameter vectors (recited 

in Claims 2 and 3) can also be carried out during the step of updating the estimate of 

the target hyperparameter vector (e.g., “[a]t the same time, solution vectors are 

optimized by performing a recombination operation on the initial solution vector set” 

EX1006, 27:44-55).  EX1018, ¶¶210-211. 

Watanabe’s updating procedure is described as follows:   

“The estimation of an optimal solution vector is performed by 

iteratively performing the above process until either of the termination 

conditions, 1 or 2, is satisfied. In the present embodiment, as described, 

attention is focused on the shift vector of the barycentric vector of a 

group having high fitness within the solution vector set, and the 

solution vector group is updated [i.e., restricting the random 

sample] by estimating the direction in which solution vectors of high 

fitness are expected to be distributed. At the same time, solution 

vectors are optimized by performing a recombination operation on 

the initial solution vector set, thus achieving fast and efficient optimal 

solution estimation using the history of past solution vector updates.”   

EX1006, 27:44-55 (emphasis added). EX1018, ¶212. 
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6. Claim 6: “The method according to claim 2, wherein the 
step of restricting the random sample of hyperparameter 
vectors is carried out prior to the step of selecting the 
hyperparameter vector producing the best result in the 
present and any previous iterations.” 

Watanabe discloses and suggests Claim 6. Claim 6 recites the same language 

as Claim 4 but Claim 6 depends from Claim 2, whereas Claim 4 depends from Claim 

3. Therefore, Claim 4 requires the same process steps as Claim 6 but for the step of 

“restricting the random sample of hyperparameter vectors involves using an interval 

surrounding the further selected hyperparameter vector” which is required by Claim 

3. EX1018, ¶¶213-214. 

Watanabe’s optimization process of “estimation of an optimal solution vector 

[which is] performed by iteratively performing the above process until either of the 

termination conditions, 1 or 2, is satisfied,” whereby “the solution vector group is 

updated by estimating the direction in which solution vectors of high fitness are 

expected to be distributed” (EX1006, 27:31-55) satisfied the limitation required by 

Claim 6.  See Claim 4, supra.  EX1018, ¶¶215-216. 

7. Claim 7: “The method according to claim 2, wherein the 
step of restricting the random sample of hyperparameter 
vectors is carried out during the step of updating the 
estimate of the target hyperparameter vector.” 

Watanabe discloses and suggests Claim 7.  Claim 7 recites the same language 

as Claim 5 but Claim 7 depends from Claim 2, whereas Claim 5 depends from Claim 

3.  Therefore, Claim 7 requires the same process steps as Claim 5 but for the step of 
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“restricting the random sample of hyperparameter vectors involves using an interval 

surrounding the further selected hyperparameter vector” which is required by Claim 

3. EX1018, ¶¶217-219. 

Watanabe’s updating procedure involving “the solution vector group is 

updated” and “[a]t the same time, solution vectors are optimized….” (EX1006, 

27:44-55) satisfied the limitation required by Claim 7.  See Claim 5, supra.  EX1018, 

¶220.   

8. Claim 8: “The method according to claim 1, wherein the 
step of updating the estimate of the hyperparameter vector 
uses a weighting function.” 

Watanabe discloses and suggests Claim 8. Watanabe discloses and suggests 

updating the estimate of the solution vector [i.e., hyperparameter vector] using a 

fitness function [i.e., weighting function]. EX1018, ¶¶221-222.    

Watanabe’s use of its fitness function for updating its estimate of a solution 

vector is described as follows: 

“Starting with this initial solution vector set P, the 

estimation of an optimal solution vector is performed. 

At the same time, the reference fitness f" to be used in the 

barycenter estimating section 109 and the reference 

shifting distance “length” to be used in the barycenter 

shifting section 112 are set. The evaluation value 

acquisition section 104, as previously described, 

calculates an evaluation value E for each solution vector p 
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(k=1,..., n) using a fitness function, for example, as shown 

by Expression 2. ”   

EX1006, 24:21-35 (emphasis added). EX1018, ¶223. 

Watanabe’s estimation of an optimal solution vector is performed using a 

fitness function as a weighting function, and therefore Watanabe discloses and 

suggests “updating the estimate of the hyperparameter vector uses a weighting 

function” as required by Claim 8. EX1018, ¶224.    

9. Claim 11: “The method according to claim 1, wherein the 
steps are carried out by a programmed computer apparatus 
including a processor and a computer readable medium 
including computer executable instructions.” 

Watanabe discloses and suggests Claim 11. Watanabe discloses and suggests 

the steps are carried out by a programmed computer apparatus (e.g., “optimization 

adjusting apparatus using genetic algorithms” EX1006, 1:32-40) including a 

processor (“The main processing section 3203 comprises: a user evaluation section 

3205 for presenting information expressed by each solution vector to the user and 

for making the user evaluate the solution vector;…” EX1006, 42:9-13; FIG. 32; see 

also 10:64-111:6; FIG. 41) and a computer readable medium (e.g., “RECORDING 

MEDIUM, 3402” EX1006, 19:27) including computer executable instructions.  

EX1018, ¶¶225-226. 
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Watanabe identifies a “RECORDING MEDIUM, 3402” at col. 19, line 27.   

Watanabe also discusses use of its technique within a neural network – see Element 

[1.0], supra.  EX1018, ¶227.   

A POSITA would have understood that Watanabe discloses carrying out the 

steps of Claim 1 “by a programmed computer apparatus including a processor and a 

computer readable medium including computer executable instructions,” as is 

required by claim 11. EX1018, ¶228.   

As evidenced by Friedrichs (EX1011), hyperparameter selection is commonly 

performed for classifiers in computers (e.g., computers having processor(s) 

computer readable medium/media).   See EX1011, Abstract; 107:24-29; 112:13-25; 

115. EX1018, ¶229.   

A POSITA would have understood the recording medium,” main processing 

section,” and “evaluation section” disclosed by Watanabe to refer to the computer 

readable medium including computer executable instructions to be executed by a 

processor of a computer, which can be configured for performing classification via 

a classifier. EX1018, ¶230.   

10. Claim 12: “A classifier for use in a machine learning 
system, the classifier using hyperparameters as control 
parameters, wherein the hyperparameters are determined 
according to the set of steps recited in claim 1.” 

Watanabe discloses and suggests Claim 12. Watanabe discloses and suggests 

a “classifier (e.g., Claim 11, supra) for use in a machine learning system (e.g., 
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Genetic Algorithms in Search, Optimization, and Machine Learning” EX1006, 1:32-

40). EX1018, ¶¶231-232. 

Watanabe discloses and suggests the classifier using hyperparameters as 

control parameters through discussion of its technique within a neural network. See 

Section V.C.1., Section VII.A.1. EX1018, ¶233.    

11. Claim 13 (Preamble): “A non-transitory computer readable 
medium product including computer-executable 
instructions for carrying out a method of determining 
hyperparameters of a classifier in a machine learning 
system by iteratively producing an estimate of a target 
hyperparameter vector, each iteration comprising the steps 
of:” 

Watanabe/Friedrichs discloses and suggests the Preamble. See Claim 1 

(Preamble), supra. EX1018, ¶234. 

Regarding the non-transitory medium, classifier, and machine learning system 

see Element [11.0], supra.  EX1018, ¶235. 

a. [13.1]: “drawing a random sample of hyperparameter 
vectors from a set of possible hyperparameter vectors,” 

Watanabe/Friedrichs discloses and suggests Element [13.1]. See Element 

[1.1], supra. EX1018, ¶236. 

b.  [13.2]: “updating the estimate of the target 
hyperparameter vector by using the random sample, and” 

Watanabe/Friedrichs discloses and suggests Element [13.2]. See Element 

[1.2], supra. EX1018, ¶237. 
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c.  [13.3]: “selecting, from the random sample of 
hyperparameter vectors, a hyperparameter vector 
producing a best result in the present and any previous 
iterations, and” 

Watanabe/Friedrichs discloses and suggests Element [13.3]. See Element 

[1.3], supra. EX1018, ¶238. 

d.  [13.4]: “wherein the step of updating the estimate of the 
target hyperparameter vector uses said hyperparameter 
vector producing the best result.” 

Watanabe/Friedrichs discloses and suggests Element [13.4]. See Element 

[1.4], supra. EX1018, ¶239. 

12. Claim 14 (Preamble): “A device for determining 
hyperparameters of a classifier in a machine learning 
system, the device comprising a processor arranged for 
iteratively producing an estimate of a target 
hyperparameter vector, each iteration comprising the steps 
of:” 

Watanabe/Friedrichs discloses and suggests the Preamble. See Element [1.0], 

supra. EX1018, ¶240. 

Regarding a device comprising a processor, classifier, and machine learning 

system, see Elements [11.0]-[13.0]. EX1018, ¶241. 

a. [14.1]: “drawing a random sample of hyperparameter 
vectors from a set of possible hyperparameter vectors,” 

Watanabe/Friedrichs discloses and suggests Element [14.1]. See Element 

[1.1], supra. EX1018, ¶242. 
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a. [14.2]: “updating the estimate of the hyperparameter 
vector by using the random sample, and” 

Watanabe/Friedrichs discloses and suggests Element [14.2]. See Element 

[1.2], supra. EX1018, ¶243. 

b. [14.3]: “selecting, from the random sample of 
hyperparameter vectors, a hyperparameter vector 
producing a best result in the present and any previous 
iterations, and” 

Watanabe/Friedrichs discloses and suggests Element [14.3]. See Element 

[1.3], supra. EX1018, ¶244. 

c. [14.4]: “wherein the step of updating the estimate of the 
target hyperparameter vector uses said hyperparameter 
vector producing the best result.” 

Watanabe/Friedrichs discloses and suggests Element [14.4]. See Element 

[1.4], supra. EX1018, ¶245. 

13. Claim 15: “The device according to claim 14, wherein the 
processor is further arranged for: selecting a further 
hyperparameter vector producing the best result in any 
previous iterations, and restricting the random sample by 
using the hyperparameter vector producing the best result 
in any previous iteration.” 

Watanabe discloses and suggests Claim 15. See Claim 2, supra. EX1018, ¶246. 

14. Claim 16: “A machine learning system, comprising the 
device for determining hyperparameters of a classifier 
defined in claim 14.” 

Watanabe discloses and suggests Claim 16. See Claim 14, supra. EX1018, 

¶247. 
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B. Claim 9 Would Have Been Obvious Over Watanabe (EX1006) and 
Friedrichs (EX1011), in View of de Boer (EX1007) (Ground 2) 

Claim 9 is obvious over Watanabe/Friedrichs in view of de Boer. EX1018, 

¶248. 

1. Claim 9: “The method according to claim 1, wherein Et is 
the selected hyperparameter vector Xt i at iteration t 
producing the best result S(Xt i), the selected 
hyperparameter vector Xt i having elements Xt ij, wherein 
the step of updating the estimate of the target 
hyperparameter vector comprises the step of determining 
the hyperparameter vt j, where 

   
wherein γt is a threshold value and W is a weighting 
function.” 

Watanabe/Friedrichs as applied to Claim 1, in view of de Boer, discloses and 

suggests Claim 9. EX1018, ¶249. 

The formula of Claim 9 mathematically describes an iterative process as a 

“method similar to the cross entropy” for selecting a hyperparameter vector, each 

iteration producing the best result based on a threshold and a weighting function.  

See, e.g., EX1001, 1:66; 2:27. The ’120 Patent states that “[t]he present invention 

allows a method similar to the cross-entropy (CE) method to be used for 

estimating and determining hyperparameters.”  EX1001, 4:61-63 (emphasis added). 

Watanabe likewise describes a similar application of iteratively processing solution 

vectors to find an optimized solution vector based on thresholds and weighting 
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functions. Watanabe does not disclose the exact formula recited in Claim 9 for a 

neural computation. EX1006, 23:61 to 27:55. EX1018, ¶¶250-252. 

de Boer’s Algorithm 1.1 is an applied CE method for neural computation, and 

a notational variant of the CE parameter-update rule of Claim 9: 

“In this case the ‘change of measure’ is determined 

by the parameter vector v = (v1, . . . , v5). The main problem 

now is how to select a v which gives the most accurate 

estimate of ℓ for a given simulation effort.  …  [A] quite 

general CE algorithm for rare event estimation is outlined 

below. 

”  

EX1007, p.23; see also EX1007 in its entirety. EX1018, ¶253.   

de Boer’s CE method is suitable for neural computation (“An increasing 

number of applications is being found for the CE method. Recent publications on 

applications of the CE method include:… neural computation (Dubin, 2002…” 

EX1007, p.21.), and therefore a POSITA would have been motivated to use de 

Boer’s equation for Watanabe’s neural computation of determining hyperparameters 

of a classifier.  EX1018, ¶254. 
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A POSITA would have understood de Boer’s CE formula as suited for 

updating the estimate of the target hyperparameter vector disclosed by Watanabe. 

Such updating renders the Claim 9 general formula for CE in neural computations 

obvious as de Boer describes its formula as a “general CE algorithm”. A POSITA 

would have been motivated to use de Boer’s formula to optimize the updating of the 

hyperparameters in Watanabe, and would have incorporated de Boer’s formula in 

Watanabe’s system in a predictable way with a predictable result. EX1018, ¶¶255-

256. 

The ’120 Patent attributes no criticality to the use of the claimed formula in 

its iterative process, or asserts any unique functionality beyond that which would 

have been provided by CE methods that were well known at the time of the invention. 

Rather, the ’120 Patent concedes that cross-entropy methods such as that of Claim 9 

were well known (EX1001, 1:34-59), incorporates by reference the equation 

disclosed by the de Boer paper (EX1007) in its own disclosure (EX1001, 1:39-42), 

and ascribes novelty not to the claimed equation itself, but rather to its use in 

connection with the purportedly novel iterative process—which, as explained above, 

is not novel at all in view of Watanabe. Clearly, use of well-known, non-critical 

cross-entropy methods in connection with the ’120 Patent’s iterative process does 

not impart patentability. EX1018, ¶¶257-258. 
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Below is a table which establishes the notational correspondence of de Boer’s 

equation with the variables of Claim 9: 

 

EX1018, ¶259. 

de Boer maps to Claim 9 as follows: 

• t : iteration index. 

• n : number of hyperparameter samples drawn per iteration. 

• Xt
i: the i-th sampled hyperparameter vector at iteration t 

• Xt
ij: the j-th component of the hyperparameter vector Xt 

• vt: the current estimate of the target hyperparameter vector at iteration 

t. 

• vt
j: the j-th component of vt 

•  Et  : the elitist or best-performing hyperparameter vector found up to 

and including iteration t.  

• S(Xt
i): performance score (e.g. accuracy, negative loss) obtained when 

using hyperpa- rameters Xt
i 
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• I(·): indicator function, equal to 1 when its argument is true and 0 

otherwise. 

• γt is threshold at iteration t, 

• W(Xt
i; Et): the weight of hyperparameter vector i in iteration t and the 

elitists hypervector, which are described further in Claim 10.  

EX1018, ¶260. 

de Boer’s equation estimates a target vector as the weighted average of the 

better performing vectors (as determined by S), where the weight is a function of the 

distance between these vectors and the elitist vector. EX1018, ¶261. Claim 9 uses a 

superscript t to reference values in each iteration, and de Boer’s algorithm iterates t 

time and applies the equation to different values in each of the t iterations. EX1018, 

¶262. 

The mathematical structure identically achieves a normalized weighted sum. 

EX1018, ¶263.  

Both equations: 

1. draw samples Xi, 

2. compute a score S(Xi), 

3. identify elite samples exceeding a threshold, 

4. apply a weight W (·), 

5. compute an updated parameter vector as a weighted average. 
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EX1018, ¶264. 

Although de Boer uses the best of the prior iteration while Claim 9 uses the 

best so far of any iteration, this is of no consequence. EX1018, ¶265. The de Boer 

equation provides a broader means of homing in on a solution than that of Claim 9. 

EX1018, ¶266. Claim 9’s equation and de Boer’s equation generate the same result 

if the best so far is the best in the current iteration when they are both within the 

same update region. EX1018, ¶267. Watanabe states: 

“To achieve the above objects, according to an eighth 

optimization adjusting method and optimization adjusting apparatus of 

the invention, the whole space is globally and roughly divided and 

solution vectors are updated, thereby roughly estimating a region which 

is likely to contain optimal solution vectors. Thereafter, a stepwise 

convergence criterion by which to judge the convergence of 

solution vectors is gradually tightened and the update region is 

localized in a stepwise manner, to update solution vectors locally 

and thereby estimating an optimal solution vector.” 

EX1006, 7:3-12. (emphasis added). EX1018, ¶268. 

Because Watanabe teaches elitism (see EX1006, 67:30-35) with a desire to 

localize the update region, A POSITA would have been motivated to modify the de 

Bore equation to match that of Claim 9. Because a POSITA would have been 

motivated to use the de Boer formula in Watanabe’s system, Claim 9 is unpatentable 

given that the mathematical structure of the Claim 9 formula is identical to that of 
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de Boer’s formula for achieving a normalized sum. EX1018, ¶¶269-270. 

C. Claim 10 Would Have Been Obvious Over Watanabe (EX1006) 
and Friedrichs (EX1011), in View of de Boer (EX1007), Kirsten 
(EX1008), and Xu (EX1017) (Ground 3) 

1.       Claim 10: “The method according to claim 9, wherein the 
weighting function W is given by 

” 

Watanabe/Friedrichs as applied to Claims 1 and 9, in view of de Boer, Kirsten, 

and Xu discloses and suggests Claim 10. EX1018, ¶271. 

The ’120 Patent references using a Euclidean distance function for the 

distance measure. de Boer similarly discloses using a Euclidean distance function. 

Moreover, de Boer discloses a CE formula for applying multi-purpose cross-entropy 

techniques in neural computations. Discussed supra re: Claim 9. It was well known 

for distance-based similarity measures to play key roles in machine learning when 

the ’120 Patent was filed, and therefore a POSITA would have looked to de Boer for 

a similarity measure for determining a hyperparameter. EX1018, ¶¶272-274. 

de Boer’s method involves weighting based on distance. It would have been 

obvious to a POSITA to normalize Euclidean distance by dividing as a function of 

the magnitude of the vectors to arrive at the Claim 10 function W because the 

similarity weighted function places an emphasis on vectors closest to a target vector. 

EX1018, ¶275.  
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Kirsten discloses a weighting function for a first-order instance-based learner 

that a POSITA would have considered for use in the Watanabe/Friedrichs/de Boer 

combination. Kirsten’s nearest neighbor function is described as implemented with 

any elementary distance function. See EX1008, p. 219 (“some corresponding 

elementary distance function is called”); see also EX1008 in its entirety. EX1018, 

¶¶276-277. 

In Kirsten the similarity/weight is sim(x,y) := 1- dist(x,y). Kirsten’s weighted 

average allocates an influence of farther-away neighbors using a formula of Claim 

9 to compute a weighted average, wherein the weight depends upon the similarity: 

 

EX1008, p.221. EX1018, ¶278. 

 The ’120 Patent states: “when the Euclidean distance between Et and Xt ij is 

zero, the [Claim 10] weighting function W is equal to one.” EX1001, 3:26-28.   

Values of Kirsten’s  are in the range [0,1] like the Claim 

10 weighting function. EX1018, ¶279. For instance, Kirsten’s formula h(Xnew) is 

“a first-order instance-based learner applying the classical k-nearest neighbor 

(kNN) classifier in a relational representation, using the distance measure…. Our 

distance measure takes on values in the range [0,1], so we can equivalently work 

with the function:  which ranges from 1 for identical 
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objects to “0 with increasing distance between objects.” EX1008, p. 220.  “Given a 

set of examples E and a new instance Xnew from X to be classified… [t]he 

algorithm will then predict h(Xnew) using the formula above. EX1008, p. 220. 

EX1018, ¶280. 

 Accordingly, a POSITA would have chosen Kirsten’s weighting function 

h(Xnew) as the general CE formula of de Boer for placing higher weights to 

vectors closest to a target vector in a predictable way with a predictable result. 

EX1018, ¶281.  

 In so doing, a POSITA would have recognized that a Euclidean Distance 

calculated with a multiplication function in the denominator (as is prescribed by 

Claim 10) would have been obvious, as evidenced by Xu’s (EX1017) Cosine 

Similarity multiplication function.  This function would have been used as the 

elementary distance function called for by Kirsten’s similarity formula. EX1018, 

¶282. A POSITA would have looked to modify the similarity function of Kirsten to 

emphasize weighting vectors closest to a target vector based on Xu. Indeed, 

the ’120 Patent inventor described deriving Claim 10’s equation using Euclidean 

distance (See Raaijmakers (EX1015), p.36.), wherein if D represents a distance 

function and S represents similarity, with D = 1-S, then Euclidean distance, Cosine 

Similarity, and Manhattan distance equations define distance and similarity 
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measures that were commonly chosen for classical machine learning at the time. 

EX1018, ¶¶282-283. 

An operational constraint of the ’120 Patent’s weighting function is for “W [to 

be] a weighting function and I{S(Xi t)≧γt} [to be] an indicator function which is 

equal to 1 if S(Xi t) greater than or equal to the threshold value γt, and else is equal 

to 0”.  EX1001, 3:11-15. A POSITA would have understood Kirsten’s similarity 

function as such a distance measure, as any normalized Euclidean Distance satisfies 

this constraint. EX1018, ¶¶284-285. 

The ’120 Patent states that “the step of updating the hyperparameters may 

involve a weighting function based upon a distance function, preferably a Euclidean 

distance function.” EX1001, 3:24-26. Kirsten’s formula computes distances between 

first-order objects (i.e., not vectors) and is not a Euclidean distance formula. Yet, 

Kirsten’s formula is more general than the formula in Claim 10 because it can 

compare numeric and discrete values as well as list and terms. When comparing two 

simple vectors of only numeric values, Kirsten discloses that “[f]or arguments of 

these basic types, some corresponding elementary distance function is called.” 

EX1008, p. 219.  Thus, Kirsten’s formula is like a normalized Manhattan Distance. 

See Horväth (EX1014). EX1018, ¶¶286-289. 

Claim 10 specifies a weighting function W based on the Euclidean distance 

between a sampled vector Xt
i: and the elitist vector Et. EX1018, ¶290. The 
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numerator in Claim 10 is the Euclidean distance. EX1018, ¶291. This Euclidean 

distance is discussed Xu (EX1017).  EX1018, ¶292. The denominator restricts the 

weight to be less than 1 by dividing by a function of the magnitude of the two vectors 

producing the relative (vs. absolute) distance. EX1018, ¶293. Xu’s Cosine Similarity 

function (see Table 1, p. 648) uses the exact same denominator for making the 

distance independent of vector length. EX1017, Table 1, p. 648; see also Xu in its 

entirety. EX1018, ¶294. 

The ’120 Patent attributes no criticality to the use of the claimed weighting 

function W in its iterative process. Nor does the ’120 Patent assert that the claimed 

weighting function W provides any unique functionality beyond that which would 

have been provided by other conventional functions well known at the time of the 

invention as evidenced by Kirsten. As noted above, the ’120 Patent concedes that 

cross-entropy methods were well known (EX1001, 1:34-59), incorporates by 

reference the de Boer paper (EX1007) as part of its own disclosure (EX1001, 1:39-

42), and ascribes novelty not to use of a cross-entropy method itself, but rather to its 

use in connection with the purportedly novel iterative process—which, as explained 

above, is not novel at all in view of Watanabe. Clearly, use of well-known, non-

critical cross-entropy methods (and associated weighting functions) in connection 

with the ’120 Patent’s iterative process does not impart patentability. EX1018, 

¶¶295-298. 
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 OTHER CONSIDERATIONS 

 Secondary Considerations 

Petitioner is not aware of any secondary considerations evidence bearing any 

nexus to the purported claimed invention. Any purported evidence of secondary 

considerations that Patent Owner may present in this proceeding would be 

insufficient to overcome the strong evidence of obviousness of the Challenged 

Claims. EX1018, ¶¶299-301. 

 Other Circumstances 

To the extent that Patent Owner asserts any argument for discretionary denial 

on institution, Petitioner will follow the bifurcated approach outlined in Acting 

Under Secretary Stewart’s memorandum entitled “Interim Processes for PTAB 

Workload Management” dated March 26, 2025. Such response will come in the form 

of an opposition brief consistent with 37 C.F.R. §42.24 following the submission of 

any, if any, brief by Patent Owner. 
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 CONCLUSION 

Petitioners have shown a reasonable likelihood of success. Therefore, this 

Petition should be granted and the Board should institute trial. 

 Respectfully submitted,  

Date: March 31, 2026  /Patrick C. Keane/     
Patrick C. Keane, Esq.  
Registration No. 32,858 
BUCHANAN INGERSOLL & ROONEY PC 
1737 King Street, Suite 500 
Alexandria, Virginia 22314 
Direct Telephone (703) 838-6522 
Main Facsimile (703) 836-2021 
patrick.keane@bipc.com 
Counsel for Petitioner 
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