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Presentation Overview
• What might you be able to patent at each point in the typical machine
learning pipeline?
•
•
•
•
•
•

Step 1: designing the model
Step 2: getting the training data
Step 3: training the designed model on the training data
Step 4: deploying the trained model
Step 5: making predictions using the deployed trained model
Step 6: improving technology with the predictions

• How do machine learning inventions fare under Section 101?

• What kinds of machine learning inventions stand the best chance in the
European Patent Office (EPO)?
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What is Machine Learning?
• Building a model from example
data points so that a computer
system can make decisions or
predictions about new data
points without being explicitly
programmed how to do so.
• Closely related to (and overlaps
with) statistics.
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What is a Model?
• A model represents some
relationship between
observations and some realworld phenomena.

• It’s often a simplification of
physical processes that cannot
be modeled completely (e.g.
weather patterns).
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Training a model involves assigning weights so that the importance of the
input features is automatically computed to best explain the input data (and
generalize to new data).
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1. Designing the Model
• Before training a model, it’s
necessary to define the format of
the input and output and what
operations the model performs in
order to map the input to the
output.

• The process of designing the
model tends to require extensive
manual engineering…
• …but some automatic model
architecture search techniques
are becoming prominent.
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2. Getting the Training Data
• Having or generating good training data
is an essential component of making
accurate predictions.
• Training requires:
• A set of model inputs (training
examples) and
• A respective label for each model
input

Penguin

• New techniques for gathering the inputs
and labeling the gathered inputs can
both result in patentable inventions.
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3. Training the Model
• Model training is usually an
iterative process that seeks to
find the values of the weights of
the model that optimize some
objective function.
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3. Training the Model
• Examples of patentable
innovations relating to training
include:
• new objective functions
• new regularization schemes
• new data augmentation
techniques
• new ways to distribute the
training across multiple
computers
• modifications to the training
process to optimize the
training for particular
hardware
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3. Training the Model
• But consider:
• How detectable is the
training?
• Can you keep how the model
was trained a trade secret?
• Where would competitors
perform their training?
• Would the same party that
performs the training be the
one that uses the trained
model?
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4. Deploying the Model
• Models are often trained in
distributed datacenters having
thousands of computers.
• But the target hardware is often
much smaller—perhaps just a
single chip in a phone.
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4. Deploying the Model
• How to deploy models on target
hardware is an area of intensive
research:
• reducing number of
parameters
• reducing the precision of
parameters
• pruning connections
• optimizing for speed
• specialized hardware
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5. Making predictions
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New architectures and new predictions are often easier to
patent than using additional data sources.
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Model Architectures – What to Worry About
Section 103: The arrangement
seems obvious.
Section 112: The prediction seems
implausible/magical.
Section 101: The arrangement
seems like an abstract idea (which
includes math/stats).
EPO: The prediction relates to
money or doing business.
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In re Board of Trustees I (Fed. Cir. Mar. 11, 2021)

A technique for improving predictions about which parent a gene is inherited
(the “haplotype phase”).
“The claimed methods first involve using two types of
information, namely genotype data and pedigree data, to
determine alleles’ inheritance state using a method published
in the prior art”.
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In re Board of Trustees I (Fed. Cir. Mar. 11, 2021)
The improvement in predictive power used 1) pedigree data (prior
art), 2) inheritance state (prior art) and two additional sources of
data:
3) “linkage disequilibrium data”
4) “transition probabilities”
OLD
OLD
OLD

OLD

NEW

NEW
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In re Board of Trustees I (Fed. Cir. Mar. 11, 2021)
Claim 1:
...
receiving transition probability data describing transition
probabilities for inheritance states and storing the transition probability
data on a computer system comprising a processor and a memory;
receiving population linkage disequilibrium data and storing the
population disequilibrium data on a computer system comprising a
processor and a memory;
determining a haplotype phase for at least one member of the family
based on the pedigree data for the family, the inheritance state for
the information described in the allele data, the transition probability
data, and the population linkage disequilibrium data using a
computer system comprising a processor and a memory;
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In re Board of Trustees I (Fed. Cir. Mar. 11, 2021)
“We conclude that all the reviewed claims of the ’925 application are directed to
patent ineligible abstract ideas. Courts have long held that mathematical
algorithms for performing calculations, without more, are patent ineligible
under § 101. See, e.g., Parker v. Flook, 437 U.S. 584, 595 (1978)
...
The claimed advance . . . that the process yields a greater number of haplotype
phase predictions, may constitute a new or different use of a mathematical
process, but we are not persuaded that the process is an improved technological
process. We therefore conclude that claim 1 is directed to the abstract idea of
mathematically calculating alleles’ haplotype phase.”

The court seems to view the claimed invention as primarily
having modified equations.
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In re Board of Trustees I (Fed. Cir. Mar. 11, 2021)
“We conclude that claim 1 is not transformed
at step two into patent eligible subject matter.
Claim 1 recites no steps that practically apply
the claimed mathematical algorithm; instead,
claim 1 ends at storing the haplotype phase
and ‘providing’ it ‘in response to a request.’”

• Step 1: designing the model
• Step 2: getting the training data
• Step 3: training the designed model
on the training data
• Step 4: deploying the trained model
• Step 5: making predictions using the
trained model
• Step 6: doing something with the
predictions
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6. Using Predictions

Input 1
Model

NEW

?

Input 2

It is often important to describe what advantage the
predictions will confer on a technological process.

fr.com | 21

In re Board of Trustees II (Fed. Cir. Mar. 25, 2021)
A technique for improving 1) accuracy and 2) efficiency of haplotype predictions.
repeatedly randomly modifying at least one of the imputed initial haplotype
phases in the set of imputed haplotype phases to automatically re-compute a new set
of parameters comprising local recombination rates and mutation rates that are
stored within the data structure;
automatically replacing an imputed haplotype phase for an individual with a
randomly modified haplotype phase within the data structure, when the new set
of parameters indicate that the randomly modified haplotype phase is
more likely than an existing imputed haplotype phase;

extracting at least one final predicted haplotype phase from the data structure as a
phased haplotype for an individual;
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In re Board of Trustees II (Fed. Cir. Mar. 25, 2021)
The death of accuracy as a technological improvement?
“Unlike the technological improvements made in [prior] cases, the
improvement in computational accuracy alleged here does not qualify
as an improvement to a technological process; rather, it is merely an
enhancement to the abstract mathematical calculation of haplotype
phase itself.
...
The different use of a mathematical calculation, even one that
yields different or better results, does not render patent eligible
subject matter.”

More accurate predictions that enhance a technological process
could still confer eligibility.
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USPTO Guidelines on Section 101
• The USPTO issued new eligibility guidance in January 2019 in order to improve the
predictability of examination.
• The revised guidance enumerates three categories of potentially ineligible subject
matter:
– Mathematical concepts
• Mathematical relationships, formulas, equations, calculations
– Methods of organizing human activity
• Fundamental economic principles, commercial interactions, advertising
– Mental processes
• Concepts performed in the human mind

Claim and describe the invention in a way that doesn’t look like a
mental process or pure math.
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USPTO Authority on Section 101
• Eligibility Example No. 39 – a method for training a neural network for face detection
• The guidance identifies two relevant features pointing toward eligibility:
1) An expanded training set that is generated automatically
2) Retraining the network using false positives
1. A computer-implemented method of training a neural network for facial detection comprising:
collecting a set of digital facial images from a database;
applying one or more transformations to each digital facial image including mirroring, rotating,
smoothing, or contrast reduction to create a modified set of digital facial images;
creating a first training set comprising the collected set of digital facial images, the modified set of digital
facial images, and a set of digital non-facial images;
training the neural network in a first stage using the first training set;
creating a second training set for a second stage of training comprising the first training set and digital
non-facial images that are incorrectly detected as facial images after the first stage of training; and
training the neural network in a second stage using the second training set.
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USPTO Authority on Section 101
• Ex Parte Hannun – a PTAB decision designated as “informative” in Dec. 2019.
• The examiner asserted that claims to automatic speech recognition were methods of
organizing human activity and a mental process.
• The Board reversed:
“While transcription generally can be performed by a human, the claims here are
directed to a specific implementation including the steps of normalizing an input
file, generating a jitter set of audio files, generating a set of spectrogram frames,
obtaining predicted character probabilities from a trained neural network and
decoding a transcription of the input audio using the predicted character
probability outputs. These are not steps that can practically be performed
mentally. Nor do we see how the claimed invention recites organizing human
activity. For example, the claims do not include fundamental economic
principles or practices, commercial or legal interactions, managing personal
behavior or relationships or interactions between people. As such, the claims
do not recite a mental process or method of organizing human activity.
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Machine Learning and the EPO
• The EPO has guidelines specifically directed to the patentability of AI inventions.

• Under the EPO’s guidelines, machine learning as such still considered to be a mathematical
rather than a technical feature.
– In the EPO, only those features which contribute to the technical character of the invention are
taken into account when determining whether a claim has an inventive step.

• BUT, features directed to machine learning can contribute technical character in two ways:
– Having a technical purpose, OR
– Having a specific technical implementation
.
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Technical Purpose
• Features directed to machine learning can contribute to technical character if they are
directed to a technical application, i.e., to a specific field of technology that is considered to
be a technical field by the EPO.
• Examples of “technical” fields of technology include classification of digital images, videos,
audio or speech signals based on low-level features, image or video analysis or
enhancement (e.g. detecting persons in a digital image, de-noising), speech recognition, and
encryption/decryption.
• Examples of generally “non-technical” fields of technology include natural language
processing and recommender systems.
• How closely do the machine learning aspects of the claim need to be tied to the technical
application?
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Technical Implementation
• Features directed to machine learning contribute to the technical character of the invention
“when the claim is directed to a specific technical implementation of the mathematical method
and the mathematical method is particularly adapted for that implementation in that its design is
motivated by technical considerations of the internal functioning of the computer.”
• Examples of claims that would satisfy this requirement according to the EPO include claims
directed to:
– Specific communication between a GPU and a CPU during a model training process.
– Mapping specific neural network operations, e.g., convolutions, to specific hardware, e.g., a GPU, for
faster computation.

• Examples of claims that would not satisfy this requirement include those that merely recite a
more efficient algorithm than the prior art or a generic technical implementation.
• But what about something in between?
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Other Jurisdictions
• Other jurisdictions, e.g., China, have patent-eligibility requirements for AI innovations that
differ from both the US and Europe.
• As a result, mistakes made at the application drafting stage may create insurmountable
difficulties down the road when prosecuting AI-related patent applications in multiple
jurisdictions.
• Always consider where patents may eventually be sought when drafting the priority
application.
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Thank You!

Michael Shepherd
650-839-5165
mshepherd@fr.com

Michael Portnov
650-839-5164
portnov@fr.com
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