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AGENDA

• Eligibility in the US and Europe

• Disclosure Requirements in the US and Europe

• Machine Learning
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Eligibility in the US and Europe
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Eligibility in the US: The Statute

35 U.S.C. § 101: Whoever invents or discovers any new and 
useful process, machine, manufacture, or composition 
of matter, or any new and useful improvement thereof, 
may obtain a patent therefor, subject to the conditions and 
requirements of this title.

Very few things do not fall into one of those four categories
• E.g., data at rest, propagating signals…

9
© 2022 McDonnell Boehnen Hulbert & Berghoff LLP Private & Confidential



Eligibility in the US: 
The Judicial Interpretation

• In Alice Corp. v. CLS Bank Int’l the Supreme Court 
set forth a two part test in addition to the 
statutory requirement

A few problems…

• The Court refused to explicitly define what is 
abstract

• Financial transactions, mental processes beware!

• The Court barely defined what it meant by 
“inventive concept”

• Something about improving technology
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Alice part 1: 
Is the claimed invention directed to an 

exception (a law of nature, natural 
phenomena, or abstract idea)?

Alice part 2: 
Does the claimed invention include an 

inventive concept that amounts to 
significantly more than the 

exception?

YES

The claimed invention 
is patent-eligible

The claimed invention 
is NOT patent-eligible

NO

NO

YES



Interpreting Alice in 2022

• The two parts of Alice can be collapsed into three 
factors:

• Part one requires a specific technical advance over the prior 
art

• Part two requires a specific technical advance over the prior 
art

• This view of the Alice test makes sense of the vast 
majority of § 101 case law

• This also means that § 101 is being used as a 
shortcut for the more factual analyses of § 102, 
§ 103, and § 112
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Alice part 1: 
Is the claimed invention directed to an 

exception (a law of nature, natural 
phenomena, or abstract idea)?

Alice part 2: 
Does the claimed invention include an 

inventive concept that amounts to 
significantly more than the 

exception?

YES

The claimed invention 
is patent-eligible

The claimed invention 
is NOT patent-eligible

NO

NO

YES



PATENT ELIGIBILITY FOR ML IN EP

▪ The EPC explicitly excludes certain things from 

patentability

▪ These include business methods, methods for 

playing games, and mental acts.

▪ But they are only excluded insofar as the claims 

relate to such activities “as such”.
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EUROPEAN PATENTABILITY REQUIREMENTS (I)

▪ Article 52 (2) EPC

The following in particular shall not be regarded as 

inventions within the meaning of paragraph 1:

(a) discoveries, scientific theories and mathematical 

methods;

(b) aesthetic creations;

(c) schemes, rules and methods for performing 

mental acts, playing games or doing business, and 

programs for computers;

(d) presentations of information.
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EUROPEAN PATENTABILITY REQUIREMENTS (II)

▪ Article 52 (3) EPC

Paragraph 2 shall exclude the patentability of the 

subject-matter or activities referred to therein only to 

the extent to which a European patent application or 

European patent relates to such subject-matter or 

activities as such.

Patents therefore can be granted at the EPO for inventions which 

involve the categories of excluded subject matter (e.g. programs 

for computers and methods for doing business).
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TECHNICAL SOLUTION - COMVIK

▪ The standard principle for assessing inventions that consist of a 

mixture of technical and non-technical features was established by 

Comvik (T 641/00)

▪ The Comvik approach applies the problem-solution approach to CIIs 

that encompass non-technical features

▪ Following this approach, inventions can easily avoid the list of non-

inventions encoded in Art. 52 EPC

▪ Under inventive step, however, an invention must involve a technical 

solution to a technical problem.  Under this approach anything non-

technical is considered obvious

▪ In G3/08 the Enlarged Board noted that Boards were “comfortable” 

with the Comvik approach 
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STAGE 1 – EXCLUDED SUBJECT MATTER

▪ Does claim include any technical aspect?

▪ If ‘yes’, it is not excluded from patentability.

▪ Very easy hurdle to overcome
▪ e.g. claim directed to an apparatus, or

▪ a method carried out by an apparatus.
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STAGE 2 – INVENTIVE STEP

▪ Identify non-technical aspects of the invention

▪ Select the closest prior art based on technical 

aspects.

▪ Identify the differences between the claimed 

features and the closest prior art.

▪ Do the differences include technical aspects?
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TECHNICAL INVENTIONS

▪ If the differences include technical aspects, 

examine whether those technical differences are 

obvious

▪ If the technical differences are obvious, invention 

lacks an inventive step

▪ If they are non-obvious, there is an inventive 

step

▪ Non-technical differences are ignored – they 

cannot contribute to inventive step
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EXAMPLES
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Transmit power control 
in a mobile phone

Transmit power 
control in a cell 

phone



EXAMPLES
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Transmit power control 
in a mobile phone

Improved 
spellchecker



EXAMPLES
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Transmit power control 
in a mobile phone

New technique for 
buying goods on the 

internet



EXAMPLES
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Transmit power control 
in a mobile phone

Image processing 
technique



EXAMPLES
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Transmit power control 
in a mobile phone

Resource allocation 
in an operating 

system



Disclosure Requirements in the 
US and Europe
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35 USC § 112 Requirements

• As part of quid pro quo for receiving a patent, the application 
must meet several requirements:

• Written description of the invention

• Enable the invention

• Describe the best mode for practicing the invention

• Clearly claim the invention

• Sufficiency of the disclosure and claims is generally measured 
from the viewpoint of a person of ordinary skill in the art
• Level of skill will vary depending on technical field of the claimed 

invention

• AI Discovered Drug - Efficacy:  Is a clinical study needed?
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35 USC § 112 Requirements

• Written description and enablement do not stand and fall 
together

• Similarities
• Evaluated from the perspective of a person of ordinary skill in the art

• Do not require disclosure of information which is well known in the art

• Differences
• Written description requires sufficient detail so that one of ordinary skill in the art 

can reasonably conclude that the inventor had possession of the claimed 
invention

• Enablement requires enough detail for a person of ordinary skill in the art to 
make and/or use the claimed invention without undue experimentation
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35 USC § 112 Requirements

• USPTO Guidance:
• Examination Guidance and Training Materials 

https://www.uspto.gov/patent/laws-and-regulations/examination-
policy/examination-guidance-and-training-materials

• Examining Computer-Implemented Functional Claim Limitations for 
Compliance with 35 U.S.C. 112  (2019)

https://www.govinfo.gov/content/pkg/FR-2019-01-07/pdf/2018-28283.pdf
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Appeal 2020-000527
Applicat ion 14/616,543
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Appeal 2020-000527
Application 14/616,543

• Claim 1 was rejected under § 112 for lack of written description
• Examiner found specification did not provide support for “a machine 

learning model that is trained to determine membership in the first [or 
second] cluster group using the first [or second] subset of users as a 
training set”

• Examiner alleged applicant “has not supplied the machine learning 
algorithm nor does it state how the machine learning algorithm 
determines a score for determining membership in a cluster”

• A person of ordinary skill in the art would not be able to replicate algorithm

• While machine learning is “well known in the art”, the specifically claimed 
algorithm has not been supplied
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Appeal 2020-000527
Application 14/616,543

• Claim 1 rejection under § 112 for lack of written description was 
reversed with Board finding:

• “Machine learning algorithms are known in the art”

• Specification disclosed
• “unsupervised machine learning algorithm” and “artificial neural network”

• trained using “weights of connections between input, hidden, and output layers of 
the neural network”

• “parameters … determined using an iterative process”

• “weights applied to various characteristics” using training sets

• Fonar Corp. v. Gen. Elec. Co., 107 F.3d 1543, 1549 (Fed. Cir. 1997) 
(“As a general rule … writing code for []software is within the skill of the 
art, not requiring undue experimentation, once its functions have been 
disclosed …”)
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Disclosure Requirements

• EPO – Art. 83 EPC:  Requires that invention be disclosed in a manner 
sufficiently clear and complete for a skilled person to reproduce it

•

→

AI research team or group

different skill sets. [G-VII-3]  E.g., AI/ML engineer/programmer, data scientist, and/or an 

Who is a person skilled in the art?  Can be an individual or group of persons with 

  - Avoid treating AI as a Black Box!

  - Explicitly disclose all essential information in the application to avoid issues

Practice Tip:

• Level of detail depends on nature of AI invention

• Assessment on case-by-case basis
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T 0161/18 [EP 06804383.5; US 8,920,327 B2]

• Inadequate disclosure of the type of 

data needed to train the neural network, 

other than a generic reference to using 

data from a wide spectrum of patients of 

different age groups and morbidities

‒ Board held not sufficiently enabled; 

skilled person could not work invention

‒ Tip: If invention is use of AI system to 

solve a specific technical problem, then 

disclose in detail how to train the AI 

system to address that problem



Machine Learning
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Uses of Machine Learning
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Natural language 
processing

(Say what?)

Clustering and similarity 
of operational data

(What is my network 
doing?)

Autonomous vehicles

(Point A to point B 
without an opinionated 

driver)

Anomaly detection

(Spam or phishing?) 

Image analysis

(Is that mole actually 
melanoma?)

Any problem that has a lot of data is a candidate!



AI vs. Machine Learning vs. 
Deep Learning

• AI: using human-based intelligence (e.g., rules) 
to solve problems

• Machine Learning: training a model so that it 
can form its own rules to predict solutions to 
problems (support vector machines, Bayes 
classifiers, decision trees, etc.)

• Deep Learning: training a model to recognize 
patterns and features in vast data sets, typically 
with neural networks

35

AI

Machine
Learning

Mac

Deep
Learning

Mac



Machine Learning / Deep Learning 
Overview

• Unlike traditional programming, machine 
learning involves building a model based on 
mappings between possible input and desired 
output

• Based on mathematical principles: linear 
algebra, partial differential equations, gradient 
descent, optimization, etc.
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Concrete Example

• Goal: classify images of cats and dogs with high 
accuracy

• Very hard to do with traditional programming

• Much better results with machine learning

• Requires gathering a large number of labeled images 
and properly training the model, however
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Aside: Why is Traditional Programming 
of a Cat / Dog Classifier Difficult?

• It has to work not just with 
these guys…

• But also with these guys…
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So…Is Machine Learning Patent 
Eligible?

• Arguments:

• Con: Machine learning is just applying sophisticated abstract math to new data sets and 
does not engender a technical improvement

• Pro: Machine learning is solving complex technical problems by creating new algorithms 
that, in practice, can only be used by computers

• The answer: 

• There is no “bright line”

• Machine learning inventions will evaluated under 101 on a case by case basis

• As of today, neither the Supreme Court nor the Federal Circuit has evaluated the 
subject matter eligibility of a core machine learning invention 
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Patentees are Batting 0.000 in the 
District Courts

• PurePredictive, Inc. v. H2O.AI, Inc. (N.D. Cal. 2017)

• A substantive 101 analysis hobbled by rather broad and vague claims not directed to solving a specific problem

• Hyper Search LLC v. Facebook, Inc. (D. Del. 2018)

• Claims explicitly recited a neural network, but a rather generic one that did not address a specific problem

• Other cases:

• Kaavo Inc. v. Amazon.com, Inc. (D. Del. 2018)

• eResearchTechnology, Inc. v. CRF, Inc. (W.D. Penn 2016)

• Neochloris, Inc. v. Emerson Process Mgmt. LLLP (N.D. Ill. 2015) 

• Blue Spike, LLC v. Google Inc. (N.D. Cal. 2015)

• In all these, the claims and/or the specification do not explicitly detail specific aspects of machine learning.
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Does the USPTO have an opinion?

• Subject Matter Eligibility Examples: Abstract Ideas, January 7, 2019 
(https://www.uspto.gov/sites/default/files/documents/101_examples_37to42_20190107.pdf) 

• This claim is eligible:

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.

• Multi-stage training of a neural network is not directed to a mathematical concept

41
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DOES THE EPO HAVE AN OPINION? 

▪ New text in Examiner Guidelines G-II 3.3 –

“Mathematical methods”

▪ New sections G II 3.3.1 – “Artificial intelligence 

and machine learning” and G II 3.3.2 –

“Simulation, design or modelling” 

42



G II 3.3.1 – “ARTIFICIAL INTELLIGENCE AND MACHINE 

LEARNING (1/2)

▪ The computational models and algorithms used 
in AI and ML are mathematical methods, and 
therefore the general principles regarding these 
methods apply

▪ Mathematical methods must be claimed together 
with technical means, to avoid the exclusion 
under Art. 52(2)(a) and must either:
▪ (i) serve a technical purpose by their application to a 

field of technology, and/or

▪ (ii) be adapted to a specific technical implementation
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G II 3.3.1 – “ARTIFICIAL INTELLIGENCE AND MACHINE 

LEARNING (2/2)

▪ AI and ML find applications in various fields of technology

▪ Use of a neural network in a heart monitoring apparatus for the purpose of 
identifying irregular heartbeats makes a technical contribution

▪ The classification of digital images, videos, audio or speech signals based 
on low-level features (e.g. edges or pixel attributes for images) are further 
typical technical applications of classification algorithms. 

▪ Classifying text documents solely in respect of their textual content is 
however not regarded to be a technical purpose but a linguistic one (T 
1358/09). 

▪ Classifying abstract data records or even "telecommunication network data 
records" without any indication of a technical use of the resulting 
classification is also not a technical purpose (T 1784/06)

▪ Where a classification method serves a technical purpose, the steps of 
generating the training set and training the classifier may also contribute to 
the technical character of the invention if they support achieving that 
technical purpose.
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RECENT EP CASE – G1/19

▪ The Enlarged Board of Appeal of the EPO is the highest legal authority at 

the EPO

▪ An applicant does not normally have a direct path of appeal to the Enlarged 

Board, unless there has been fundamental procedural defects

▪ A Board of Appeal can refer a point of law to the Enlarged Board if a 

decision is required to ensure uniform application of the EPC

▪ The President of the EPO can also make a referral if two Boards of Appeal 

have given different decisions on an issue

▪ The Enlarged Board will settle the point referred to it without making any 

other decision on the relevant case

▪ Decisions range from the banal to the significant

▪ There are 2 or 3 decisions a year from the Enlarged Board, and only ~60 in 

total.  Only two decisions relate to CII (G3/08 and G1/19)
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PEDESTRIAN SIMULATION

▪ European patent application filed by Bentley Systems (UK) Ltd

▪ Application refused by the Examining Division in 2013 for lack of an 

inventive step in a technical field

▪ The applicant appealed and the Board of Appeal referred questions 

to the Enlarged Board in 2019

▪ First Enlarged Board case to be live streamed

▪ Decision published on 10 March 2021

▪ The invention involved simulation of movement of an autonomous 

entity through an environment.  This allowed simulation of 

movement of a crowd through a space to improve building design
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PEDESTRIAN SIMULATION

▪ Claim 1: A method of simulating movement of an autonomous entity 

through an environment, comprising… providing a provisional path 

through the model environment… determining a preferred step for 

said autonomous entity towards a destination… determining a 

personal space around said autonomous entity.. determining 

whether said preferred step is feasible by considering whether 

obstructions infringe said personal space
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ASSESSING INVENTIVE STEP - COMVIK

▪ The standard principle for assessing inventions that consist of a 

mixture of technical and non-technical features was established by 

Comvik (T 641/00)

▪ The Comvik approach applies the problem-solution approach to CIIs 

that encompass non-technical features

▪ Following this approach, inventions can easily avoid the list of non-

inventions encoded in Art. 52 EPC

▪ Under inventive step, however, an invention must involve a technical 

solution to a technical problem.  Under this approach anything non-

technical is considered obvious

▪ In G3/08 the Enlarged Board noted that Boards were “comfortable” 

with the Comvik approach 
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RELEVANT JURISPRUDENCE- SIMULATIONS

▪ Infineon (T 1227/05) concerned a resource-saving numerical 

simulation of an electronic circuit subject to 1/f noise.  The Board of 

Appeal in this case concluded that the simulation provided a 

technical effect

▪ Areva (T 625/11) concerned simulation of an operational parameter 

of a nuclear reactor, and resulted in numerical values for limit 

values.  Applying T 1227/05, the Board accepted that the calculated 

limit values conferred technical character on the claims

▪ These cases were used by the appellant to argue that the invention 

achieved a technical purpose because it simulated the movement of 

real people in a real physical environment.  The use of the invention 

could be of real practical utility in the design of buildings and public 

structures
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KEY POINTS FROM G1/19

▪ No fundamental change in approach to examination of CIIs

▪ Confirmation of the “COMVIK” approach for CII.  This approach for examining CIIs 

has been with us for a long time, and is now here to stay

▪ The Infineon (T 1227/05) line of case law is effectively closed off, and will be of use 

only in exceptional cases 

▪ All CIIs should be assessed in the same way.  Simulations are not special. By 

extension, ML is not special either

▪ Features of a simulation resulting in a further technical effect may be considered for 

inventive step.  Technical effects can occur within the computer, at the input or at the 

output

▪ A process that runs in an entirely closed system on a computer with no contact with 

the outside world in terms of input or output will be difficult to protect in Europe (cf. 

training a ML model, or generating a training set)

▪ For most cases, G1/19 will make little difference in examination.  For simulations, 

examination will be more difficult because Infineon will be a less persuasive reference
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How to Claim a Machine Learning 
Invention

Focus on at least one of three areas that the invention improves

• The ML model itself

• The operations necessary to get the ML model to work well

• Applying the ML model to some specific problem

These factors will help

• Solving a technical (non-business) problem

• Specific claims that are not written in an outcome oriented fashion

• A clear improvement over known techniques
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How to Claim a Machine Learning 
Invention

• Model structure

• Training technique(s)

• Input pre-processing

• Input mapping to model

• Output post-processing
52



How to Claim a Machine Learning 
Invention: Model Structure

• Does the invention involve a new or unconventional model structure?

• Consider node, layer, and connectivity patterns that facilitate the solving of 
your specific problem

• Are you using an ensemble of two or more models in tandem, parallel, or a 
loop?
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How to Claim a Machine Learning 
Invention: Training Technique

• If your model is unconventional, the training of the model may be unconventional as well

• Did a specific loss function or activation function improve your result?

• Are parts of the model trained with specific types or subsets of the input data?

• Is the model trained in multiple phases?

• Is parallel processing used to reduce training time?

• Warning: 

• Machine learning models are typically used many more times than they are trained, so only 
protecting the training phase is not recommended
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How to Claim a Machine Learning 
Invention: Data Preparation

• A significant amount of time and effort in developing machine learning solutions involves 
preparing the data

• Discarding outliers, normalizing, transforming…

• Is your data preparation uniquely drawn to the problem being solved?

• Did your data scientists go through a lot of trial and error in order to decide on how the data is 
to be prepared?

• Does the order of your preparation steps matter?

• Explicitly cite receiving the input data from physical hardware, such as sensors, cameras, 
microphones, etc.
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How to Claim a Machine Learning 
Invention: Mapping Input to the Model

• How your input data is fed to the model might be innovative

• E.g., each model input might represent a word, letter, number, pixel value, 
frequency, etc.

• Claim alone or in combination with other features
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How to Claim a Machine Learning 
Invention: Output Post-Processing

• The model’s raw output may be normalized, transformed, or run through an 
algorithm to make it (more) useful

• Explicitly recite the output controlling a physical device (e.g., a speech 
synthesizer, car, a video playback system, etc.)

• In some models, a part of the model is the output – e.g., a particular layer of a 
neural network that encodes the semantic meaning of the input
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Traps for the Unwary

• Don’t mix the training and execution phases 
• Split infringement

• Can make avoiding §101 issues more challenging in some cases where the execution 
phase appears conventional 

• If the innovation is in the training, claim the execution but recite how the model was 
trained using passive language in a wherein clause

• Don’t claim conventionally applying an existing model to existing data
• Using an off-the-shelf model with known data in a non-specific fashion is likely to run 

into §101 problems (and §§ 102 and 103)

• Look to other aspects of the invention for patenting
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Example Claims

1. A method comprising:

receiving representations of pixel 
patches;

applying a neural network to the 
representations of the pixel patches to 
classify the pixel patches into 
alphanumeric characters; and

providing the alphanumeric 
characters as output.

Unlikely to survive a 101 challenge
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1. A method comprising:

receiving representations of pixel patches from 
an image sensor of an image scanning device, 
wherein each pixel patch encodes a 
handwritten character, and the 
representations have an ordering;

applying a neural network to the 
representations of the pixel patches to classify 
the pixel patches into alphanumeric characters, 
wherein the neural network was trained with 
positive mappings between handwritten 
characters and alphanumeric characters as 
well as negative mappings between non-
characters and null values; and

storing the alphanumeric characters in a file in 
a memory in accordance with the ordering.

More likely to survive a 101 challenge



GOOD PRACTICE FOR EUROPE 1/2

▪ Ensure patent specifications:

▪ Play the problem-solution approach game:

▪ Disclose a technical problem

▪ Highlight technical effects and technical advantages

▪ Explain the specific steps of data processing.

▪ Explain the interaction between hardware and 

software components.

▪ Claim physical technical components in both 

apparatus and method claims.



GOOD PRACTICE FOR EUROPE 2/2

▪ Try to future-proof patent specifications to avoid 
added matter objections (the dreaded Art. 123(2) 
EPC)

▪ Include claim-like language in summary of 
invention section.  Disclose advantages of 
different aspects of the disclosure without tying 
those advantages to particular embodiments

▪ Create a reservoir of amendment options as 
these will improve flexibility for amendment later 
without offending Art. 123 EPC



Summing Up

• AI and machine learning are being used to solve a wide variety of problems 
involving mining of large data sets

• The courts have not substantively addressed the eligibility of machine 
learning under 101…yet

• Broad, vague claims reciting generic machine learning models solving non-
specific problems are likely to be found ineligible

• Claims that focus on specific new techniques used to build or execute 
machine learning models to solve particular problems are likely to be found 
eligible
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THANK YOU
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