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AI Overview
What is Artificial Intelligence?

What is Machine Learning?

Training vs Inference



Artificial intelligence is just computer code with the freedom to make its own decisions
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What is “Artificial Intelligence"?

Reactive 
Machines

Limited 
Memory

Theory of 
Mind

Self-Aware



Machine learning is a subset of AI that enables a 
system to learn from data.
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What is Machine Learning?

Machine 

Learning

Artificial 

Intelligence



Artificial Neural Network
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Training vs. Inference
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Training 

Data

Trained 

ModelReal Data
Classification

Or Prediction

Inference

Training



Types of Learning
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Supervised Learning using Labeled Data:

• Classification: image classification, diagnostics, etc.

• Regression – forecasting and prediction

Unsupervised Learning using Unlabeled Data:

• Clustering

Reinforcement Learning using feedback

• Real-time decisions, such as for robot or vehicle control
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Components of an 

AI-related Invention

Types of AI-related inventions



IPO proposed definitions in response to USPTO’s Request for Comments 
on Patenting Artificial Intelligence Inventions (August 2019)

AIPLA adopted these definitions with slight modification (November 2020)
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What is an “AI Invention”?



A common language for AI & IP
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Inventions on Core AI Technology

Inventions on Specific Application of Core AI Technology

Inventions Generated By or Using AI



Inventions on Core AI Technology
technologies that have general applicability (i.e., are not limited to specific problem domains) such as 

new types of AI architectures and methodologies

can include hardware-based AI technology such as AI accelerator chips, neuromorphic chips, and 

improvements in graphics processing units (GPUs)

EX: new architecture for training neural networks (e.g., an alternative to backpropagation)
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Categories of AI Inventions



Inventions on Specific Application of Core AI Technology
employ Core AI technology as a component in a larger context

directed to solving a particular problem

EX: identify an individual from an image

EX: control a robot
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Categories of AI Inventions



Inventions Generated By or Using AI
products, designs, processes, computer programs, or other types of material artefacts designed in 
whole or in part by an AI system

EX: protein discovered by ML but claims directed to the structure of the protein without regard to using 
ML to discover the protein
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Categories of AI Inventions
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Patenting 

Considerations, Best 

Practices, and Claim 

Strategies

Subject Matter Eligibility

Enablement

Obviousness



Why look at the EPO first? 

AI = mathematical method

Apply rules for mathematical methods to AI

NOTES:

Will use AI as short for AI and Machine Learning

ANN, MLP, SVM, PCA, … are read as the abstract algorithm per se

c.f.: Health Discovery Corp. v. Intel Corp., Case No. 6:20-cv-00666-ADA (W.D. Tex. 2021): 

SVM-RFE itself is a mathematical concept
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AI and Machine Learning at the EPO

https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_3_1.htm


Article 52

1. European patents shall be granted for any inventions, in all fields of technology, provided that they are new, involve an inventive 

step and are susceptible of industrial application.

2. The following in particular shall not be regarded as inventions … discoveries, scientific theories and mathematical methods…

3. Paragraph 2 shall exclude the patentability … only to the extent to which a European patent … relates to such subject-matter or 

activities as such.
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Mathematical Methods – the law

https://www.epo.org/law-practice/legal-texts/html/epc/2020/e/ar52.html


Mathematical methods play an important role in the solution of technical problems in all fields of technology. However, they are

excluded from patentability under Art. 52(2)(a) when claimed as such (Art. 52(3)).

The exclusion applies if a claim is directed to a purely abstract mathematical method and the claim does not require any technical 

means.
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Mathematical Methods – the Guidelines

https://www.epo.org/law-practice/legal-texts/html/epc/2020/e/ar52.html
https://www.epo.org/law-practice/legal-texts/html/epc/2020/e/ar52.html
https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_3.htm


Reciting a computer is enough to make subject matter patent eligible.

“If a claim is directed either to a method involving the use of technical means (e.g. a computer) or to a device, its subject-matter 

has a technical character as a whole and is thus not excluded from patentability under Art. 52(2) and (3).”
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The first hurdle – patent eligibility

https://www.epo.org/law-practice/legal-texts/html/epc/2020/e/ar52.html
https://www.epo.org/law-practice/legal-texts/html/epc/2020/e/ar52.html
https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_3.htm


Once the first hurdle is cleared, there is a second one…

Math per se = non-invention = not technical → ignored (per se) for inventive step

Features which do not contribute to the technical character of the invention cannot support the presence of an inventive step

("COMVIK approach", T 641/00, G 1/19)
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The second hurdle – inventive step

https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_vii_5_4.htm
https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_3.htm


21

Patent eligibility and Obviousness at 
the EPO

1.Is it a mathematical method, computer program, business 

method or other non-technical thing “as such”

2.If yes, it is not an invention (not patent eligible). If no, you look 

at inventive step

3.Identify those novel features that contribute to solving a 

technical problem

4.Ask if those novel features are obvious or not

How the EPO assesses AI (and other math-based) inventions 



1. A computer-implemented method comprising the steps of {new AI/Math* method}.

The invention is not excluded, as it is implemented on a computer

Technical problem = implementing the new AI/Math method on a computer (“requirement specification”)

Solution considered obvious

* equally: business, administrative, abstract, etc
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Bare-bones patent eligibility

How the EPO assesses AI (and other math-based) inventions 

https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_vii_5_4_1.htm


Two ways AI/math can contribute to technical character:

Application to a field of technology

Specific technical implementation

Features found to contribute to technical character / to the solution of a technical problem must be taken into account for 

assessment of inventive step
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AI/math contributing to technical character

How the EPO assesses AI (and other math-based) inventions 

https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_3.htm


Explore

Core AI: Technical 

implementation



The Guidelines say: 

A mathematical method may also contribute to the technical character of the invention independently of any technical application

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 system or network (T 1358/09, G 1/19).
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Technical contribution independent of application 
(“core AI”)

http://www.epo.org/law-practice/case-law-appeals/recent/t091358eu1.html
http://www.epo.org/law-practice/case-law-appeals/recent/g190001ex1.html
https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_3.htm


… designed to exploit particular technical properties of the technical system on which it is implemented to bring about a technical 

effect such as efficient use of computer storage capacity or network bandwidth …

Examples (Guidelines): exploiting processor word size, distribution between processor types (GPU/CPU)

… it is not sufficient [by itself] that the mathematical method is algorithmically more efficient than prior-art mathematical methods to 

establish a technical effect…

26

Design motivated by technical considerations

https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_3.htm
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Technical Implementation 
in the case law

G3/08: technical considerations beyond "merely" finding a 

computer algorithm to carry out some procedure are needed

G1/19 + T697/17: improvement in execution time, processing 

speed, latency, amount of memory required or other such 

program performance measurements is per se insufficient … it 

has to be further determined how the improvement is achieved, 

for instance whether it is the result of technical considerations 

regarding the functioning of the technical context of the 

invention (e.g. computer, system, process, transmission 

channel). Features that purposively use technical means to 

achieve such an improvement are technical. 

T2330/13: features supporting parallel processing contribute to 

the technical character of the claim … a more concrete parallel 

hardware architecture does not have to be claimed [it helped 

that the claim and description referred to parallel processing]

https://www.epo.org/law-practice/case-law-appeals/recent/t132330eu1.html
https://www.epo.org/law-practice/case-law-appeals/recent/t170697eu1.html
https://www.epo.org/law-practice/case-law-appeals/recent/g190001ex1.html
https://www.epo.org/law-practice/case-law-appeals/recent/g080003ex1.html
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Further reading:
Historical note …

In practice, examiners have been cautious in acknowledging a 

technical contribution inside the computer, unless special 

purpose hardware has been involved, interpreting the specific 

technical implementation guideline narrowly. 

This is inconsistent with the BoA case law as discussed here. 

Recently we have successfully argued for broad claims enabling 

a parallelized implementation using T2330/13. 

There is hope yet for “core AI” at the EPO…

Specifically ignoring efficiencies in AI?

More about patenting implementations of AI 

- is specific hardware needed?

https://www.kilburnstrode.com/knowledge/ai/ai-musings/patenting-implementations-of-ai
https://www.kilburnstrode.com/knowledge/ai/specifically-ignoring-efficiencies-in-ai
https://www.kilburnstrode.com/knowledge/ai/specifically-ignoring-efficiencies-in-ai
https://www.kilburnstrode.com/knowledge/ai/ai-musings/patenting-implementations-of-ai
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Technical application



Does the method produce a technical effect serving a specific technical purpose in a field of technology? 

Generic purpose is not enough

Defining nature of the input data is not enough

Claim must be functionally limited to the technical purpose 
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Application to a field of technology

How the EPO assesses AI (and other math-based) inventions 

https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_3.htm


System or process 
control, robotics, 
autonomous driving

Technical purpose = practical application in a field of 
technology*

Healthcare, medical 
diagnosis and 
monitoring, patient 
stratification and triage 

Computer and network 
technology, security, 
data compression,  
cryptography etc

Image or audio signal 
processing, speech 
processing, image 
classification based on 
low level features

Biotech, genetics, 
proteomics, etc

Biometrics, 
watermarking, fraud 
detection

* Handle with care – this is my own categorisation / characterisation based on practice and experience
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Technical application -
examples

controlling a specific technical system or process, e.g. an X-ray 

apparatus or a steel cooling process;

determining from measurements a required number of passes of a 

compaction machine to achieve a desired material density [a technical 

process parameter];

digital audio, image or video enhancement or analysis, e.g. de-noising, 

detecting persons in a digital image, estimating the quality of a 

transmitted digital audio signal;

separation of sources in speech signals; speech recognition, 

e.g. mapping a speech input to a text output;

determining the energy expenditure of a subject by processing data 

obtained from physiological sensors; deriving the body temperature of a 

subject from data obtained from an ear temperature detector;

providing a genotype estimate based on an analysis of DNA samples, as 

well as providing a confidence interval for this estimate so as to quantify 

its reliability;

providing a medical diagnosis by an automated system processing 

physiological measurements.

and now: DATABASE MANAGEMENT!

https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_6_3.htm
https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_3.htm
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Patent eligibility and Obviousness at 
the EPO

1.Is it a mathematical method, computer program, business 

method or other non-technical thing “as such”

2.If yes, it is not an invention (not patent eligible). If no, you look 

at inventive step

3.Identify those novel features that contribute to solving a 

technical problem

4.Ask if those novel features are obvious or not

How the EPO assesses AI (and other math-based) inventions 



Back to the U.S.



AI-based patent applications often face some of the same types of challenges faced by other software-related patent applications

This often includes heightened scrutiny under 35 U.S.C. § 101

Alice / Mayo Test still applies

35

Subject Matter Eligibility (SME)



SME Test

36
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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.

SME Example 39

USPTO has provided guidance directly related 
to AI training claims. 

SME Example 39 (from 2019 PEG) relates to 
training a neural network. 



The analysis states that the claim does not recite a judicial exception under Step 2A, prong 1 of the eligibility test.

Mathematical Relationships? No – “While some of the limitations may be based on mathematical concepts, the mathematical concepts are not 
recited in the claims.”

Mental Process? No – “[T]he steps are not practically performed in the human mind.”

Method of Organizing Human Activity? No

As a result of this guidance, USPTO examiners in at least some art units have been instructed to consider AI training claims to be 
patent eligible per se.

38

SME Example 39



SME AI Tips and Tricks

Recite AI-specific architecture or training elements

Examples of architecture components:

Convolutional neural network (CNN)

Recurrent neural network (RNN)

It can be argued that these components are particular, non-generic components because they are not present in typical 

computing systems and because they are suited for a particular application (e.g., CNN for image processing, RNN for NLP)

Claims directed to architecture and/or training are likely patent eligible:

do not fall within one of the judicial exceptions

integrate into a practical application

Describe the input(s)/output(s) used to train the neural network

Even where the inventive aspect relates to inference, it is useful to describe and claim architectural aspects of the invention to 

show non-conventionality (step 2B)

39



SME AI Tips and Tricks

For claims that do not recite AI-specific architecture and/or training, approach claims like other software-related claims

Use “technical problem” / “technical solution” / “improvement” approach

See SME Example 42 (2019 PEG)

Problem: “information in a non-standardized format”

Solution: “converting … into the standardized format”

Improvement: “each user has immediate access to up-to-date patent information”

Look at other SME Examples (Examiners do!)

Be careful using functional language

See American Axel and Yu

This can be tempting because of “black box” nature of AI, especially for Application Specific AI-Inventions 
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SME AI Tips and Tricks

AI claims can be crafted with elements or a combination of elements that reflect an improvement specific to core AI technology, for 

example:

Improving the accuracy of predicted annotations

Reducing size or layers of a neural network

Improving inference accuracy

Reducing the amount of training data needed

Enabling the use of different kinds of training data

Improving the training speed or efficiency

Enabling lifelong learning (e.g., utilization of previously learned parameters without complete retraining)

Reducing the number of network parameters

Increasing the speed or efficiency of network operation/prediction

Enabling the use or optimization of different hardware (e.g., GPU vs CPU)

41



Obviousness

For Core AI inventions, obviousness should be fairly easy to overcome with sufficient technical description in the specification

For Inventions on Specific Application of Core AI Technology, obviousness may be a bigger hurdle

For example, it might be easy for an Examiner to combine a conventional, non-AI reference with a general AI reference to make an obviousness 

rejection

Like SME, use the Problem/Solution approach

Problem: describe enough detail to motivate the solution provided by the invention without conceding too much background as prior art

Solution: provide a detailed description of the structure that performs each function recited in the claims, including how such structure performs 

the function

Describe any improvements over existing approaches

42



Some specific 
pitfalls in claiming 
AI at the EPO
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Pitfall 0: Technical real world data 
per se is not enough

Technical data not enough, must be used 

for technical purpose

Example: broad and narrow interpretation 

of “navigation system” – T2035/11

But: deriving or predicting the physical 

state of an existing real object from 

measurements of physical properties 

makes a technical contribution regardless 

of what use is made of the results

How the EPO assesses AI (and other math-based) inventions 

https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_3.htm
http://www.epo.org/law-practice/case-law-appeals/recent/t112035eu1.html
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Pitfall 1: Technical effect relies on 
quality of human input

Invention: learn to classify rolling stock maintenance events

Input: diagnostic information including sensor measurements and 

maintenance messages

Output: Event dispensation

Ground truth for training is dispensation by human maintenance 

experts

Held: alleged improvement not by technical means as relying on 

quality of ground truth → no inventive step

https://www.epo.org/law-practice/case-law-appeals/recent/t191635eu1.html


Invention: statistical method to provide a diabetic risk score, 

based on blood glucose measurements

Claim covers using only a couple of measurements  spanning two 

days

Held: meaningful risk score is not plausible with so few data 

points, therefore claim covers embodiments for which there is no 

technical effect. Patent was granted when limited to three daily 

measurements over a week. 

Worth noting – there was no question that calculating a risk score 

based on the measurement contributes to a technical effect 

serving a technical purpose
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Pitfall 2: Technical effect, plausibility and scope of claim

https://www.epo.org/law-practice/case-law-appeals/recent/t162681eu1.html


Invention: use a learned embedding of webpage/image and 

classifier to generate scores representing a webpage/image

Held: improving an abstract representation of a resource is not 

technical per se, for example using the representation to place 

better ads is not technical because “better” is subjective. Just 

processing images is not enough to make a technical 

contribution. 
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Pitfall 3: image processing by itself is not enough

https://www.epo.org/law-practice/case-law-appeals/recent/t190872eu1.html


Invention: a biological sample is reacted to obtain a reaction 

value; then a genotype is obtained by applying the reaction value 

to a pertinent statistical distribution

Held: the stats features were too vague, even in light of the 

description, to understand how they interact with the technical 

activity of measurement to yield the technical result of 

determining the genotype. Since no interaction between the stats 

and technical features could be understood, no contribution of 

the stats to a technical effect could be identified and the stats 

features were ignored for assessing inventive step.

Note: in a later case, a more specific stats method of estimating a 

genotype with a confidence measure was found to contribute to 

a technical effect serving a technical purpose. 
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Pitfall 4: vague claim features

https://www.epo.org/law-practice/case-law-appeals/recent/t072050eu1.html
https://www.epo.org/law-practice/case-law-appeals/recent/t060784eu1.html


Back to the US 
for enablement…



AI and machine learning inventions are too often described with functional language, at a high level, and without specificity

“black box”

Avoid disclosure insufficiency by describing the:

AI Architecture

Training

Problem/Solution/Benefit

50

Enablement & Written Description



Describe AI Architecture in levels of abstraction

1. Functional component description (e.g., an image classification neural network)

2. Describe the relationship between the problem to be solved (e.g., image recognition) and the high-level architecture used 

to solve it (e.g., CNN)

3. Include details about the operation of the network at the level of the layers, nodes, activation functions.
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Enablement & Written Description



Describe Training in levels of abstraction also:

1. Functional description (e.g., a neural network trained to classify objects in an image)

2. Provide details broadly descriptive of a high-level training paradigm, such as supervised learning, unsupervised learning, or 

reinforcement learning

3. Provide specifics related to the training, such as the loss function of a supervised learning process or a policy model of a 

reinforcement learning process

52

Enablement & Written Description



Problem/Solution Approach

Problem: describe enough detail to motivate the solution provided by the invention without conceding too much background as 

prior art

Solution: provide a detailed description of the structure that performs each function recited in the claims, including how such 

structure performs the function

If structure is software/AI implemented, provide an algorithm for how the function is performed

If an AI specific term is claimed, provide a non-limiting definition or provide a description of an exemplary use of the claim term

Describe any improvements over existing approaches

Preferably, link the improvement to the problem and solution

53

Enablement & Written Description
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Risks, Opportunities, and 

Other Considerations
Infringement Issues

Data Issues

Detectability



Consider who is training and who is performing inference

Often, the party training the ML model is not the party using the ML model (performing inference)

Consider infringement when drafting/amending claims to address an SME rejection

Claim training and inference

Claim 1: training

Claim 2: inference

Claim 3: training + inference

55

Infringement Issues



Data Issues

Consider who owns the training data

Is the training data third-party data (e.g., customer data)?

Are there any privacy concerns regarding disclosing the data (e.g., healthcare patient data)?

Is the training data copyrighted?
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Detectability

Is the AI invention detectable?

EX: the invention is in how the training data are manipulated and used to train the model, so detectability may be low

Consider trade secret protection

Consider filing with non-publication requests

But other tradeoffs regarding foreign filing

57



AI as a “Black Box”

For Inventions on Application of Core AI, it is easy to treat the AI aspect as a “black box”

Off-the-shelf products (e.g., TensorFlow) are available to create models

Or models may even be pre-trained

So, do you even have an “invention” (e.g., just inputting existing data into an existing model to generate an output)

Consider where the “invention” is in these cases

EX: transform training data in some meaningful way prior to training a model

EX: 

58
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Practical Tips 

and Tricks
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Describe the technical application(s) and the technical purpose

they serve

Describe in detail: for each application / purpose the input and 

output data and technical relevance of each; details of any ML 

model and processing and how they serve the technical 

purpose

Describe in detail: training data and how it is obtained; how any 

models are trained

Consider if a purpose can be framed in terms of database 

management

Describe all technical improvements and benefits – avoid

relying on subjective improvements (“better search results”) or 

improvements that are dictated by external factors like quality of 

training data / human input. 

Have claim-ready language at least available in the description 

for all applications with potential commercial value. 

Include all of this in the first filing for a strong claim to priority. 

Practical tips: technical application
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Describe all potential technical applications and the technical 

purpose they serve. Applications can provide fall-back positions

Include a focus on how the design of  the AI/ML method has 

been motivated by the internal functioning of the computer 

beyond “mere programming”: include specific technical 

rationale for algorithm features

Examples: parallel processing, memory structure, energy 

balance of different types of memory and processors, 

interactions between computer architecture and algorithm 

design

Consider if some of the core AI functionality can be framed as 

database management or access

Go beyond stating technical effects – merely mentioning 

increased speed, say, will not do much good. Ask:

- how is the effect achieved?

- how is it tied to the computer architecture?

- what is its significance

Substance wins over form any day (at least for technical effect 

at the EPO)

Practical tips: technical implementation 
(core AI)
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Independent claims in Europe are limited but the following 

generally work if linked by same inventive concept:

✓ Method, system, CRM

✓ Client + Server

✓ Generating training data, training, inference

Multiple dependencies are encouraged and help with strict 

EPO added matter practice and high claims fees

‘‘
One or more computer readable media 

comprising coded instructions implementing, 

when executed by a processor, a method 

according to any preceding claim.

Practical tips: claim types
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There is much convergence between what we need to do, but 

this may be the number one drafting mismatch between US and 

EP practice…

Reliance on loaded terms in the claims – EPO rules needs the 

claims stand by themselves, referring to the description never 

works. 

Loaded terms can be ok in the claims if accompanied by a 

functional definition

How can you draft claims that work optimally in the US and for 

the EPO?

Possibly you can’t – what is optimal in the US may not be 

optimal in the EPO

So what can be done? 

Claim-ready definitions of terms presented in the spec in a way 

that allows their use for amendment under strict EPO rules! 

Practical tip – definiteness / clarity



Patent eligibility is a non-question at the EPO, the action is 

around inventive step (obviousness). Features not contributing to 

a technical effect are ignored for inventive step

This is very different from practice on 101/103 in the US but the 

increasing focus on technical effect / contribution for 101 in the 

US should give similar results in most cases

So: technical effect is all you need … and some EP tricks and tips 

might be useful for the US beyond getting patents in Europe (?)
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Summing up – technical effect is all you need



Explore

Discussion

&

Questions
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Patentability Resources

Alexander’s Newsletter

USPTO AI Resources

Inventing AI: Tracing the Diffusion of Artificial Intelligence with 
U.S. Patents

USPTO SME Examples

EPO Guidelines

https://www.linkedin.com/newsletters/a-patent-attorneys-ai-musings-6879114618338373632/
https://www.uspto.gov/initiatives/artificial-intelligence/artificial-intelligence-resources
https://www.uspto.gov/sites/default/files/documents/OCE-DH-AI.pdf
https://www.uspto.gov/sites/default/files/documents/101_examples_37to42_20190107.pdf
https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_3_1.htm


Thank you!




