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My thanks to IP Owners Association for giving me an opportunity to share a European 

perspective on patenting computer-implemented inventions, and specifically AI-based 

inventions. I am especially grateful that this invitation has come after the EPO Enlarged Board 

of Appeal has confirmed and clarified the EPO’s assessment of computer-implemented 

inventions (that gives me more time before some future case law proves me wrong!). 

 

European patent attorneys are in an enviable situation, especially those in the UK. We have 

a respected judiciary and two predictable local patent offices - the European Patent Office 

does its best to follow the principles set out by its Boards of Appeal, who do their best to follow 

the Enlarged Board of appeal, and the UK Intellectual Property Office does its best to follow 

UK court precedent. Both patent offices publish helpful guidelines that reflect recent case law, 

and neither our local courts nor our patent offices surprise us very often. Their consistency 

and predictability allows us to achieve the outcomes we told clients to expect, making us look 

good. We sleep well at night.  

 

Despite this, rapid advances in technology and the EPO’s unique assessment of patentability, 

clarity and added subject matter have thrown up just enough questions and differences from 

US practice for us to receive flattering invitations to share updates and experiences with our 

US friends.  

 

Progress towards a shared understanding 

 

During 2017 and 2018, the EPO had been consulting on patenting developments in artificial 

intelligence and working on a substantive revision of its patentability guidelines, reviewing 

1000 of its own Board of Appeal decisions for computer-implemented inventions and 

distilling this down to some helpful guidance about the types of computer-implemented 

mathematical methods that were patentable. Then in 2019, we believed we were witnessing 

a real opportunity - probably the best opportunity of my 30 years in IP - for progress towards 

a consistent assessment of computer-implemented inventions in the US and Europe. There 

appeared to be an appetite for US legislative reform and an openness to the possibility of 

increased global harmonisation of substantive patent law (at least for computer-implemented 

inventions). When the USPTO added to its helpful published examples of patent eligible 

subject matter in January 2019, we could not help noticing their similarity to some examples 
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we had seen in the case law of the EPO Boards of Appeal. USPTO guidance examples 38 

(digital computer simulation of an analog audio mixer) and 39 (training a neural network for 

facial detection) aligned closely with EPO case law and patentability guidelines. This was 

closely followed by recommendations for reform of 35 USC 101 from the bi-partisan and 

bicameral US Senate Judiciary Subcommittee on IP, and these recommendations also 

seemed to adopt elements of the European approach.  

 

2019 Draft section 101 Patent Reform Framework 

 Keep existing statutory categories of process, machine, manufacture, or composition 

of matter. 

 Define exclusive categories of statutory subject matter which should not be eligible 

for patent protection. E.g. fundamental scientific principles; products that exist solely 

and exclusively in nature; pure mathematical formulas; economic or commercial 

principles; mental activities.  

 Create a “practical application” test to ensure that the statutorily ineligible subject 

matter is construed narrowly. 

 Ensure that simply reciting generic technical language or generic functional language 

does not salvage an ineligible claim. 

 Replace judicially created exceptions to patent eligible subject matter with exclusive 

statutory categories of ineligible subject matter. 

 

 

This effort seemed to receive little congressional interest for a couple of years, but Senator 

Thom Tillis recently presented a first draft of legislation to reform subject matter eligibility in 

the US in August’s Patent Eligibility Restoration Act. This has the potential to simplify and 

clarify the test for patent eligibility – confirming eligibility for any useful process, machine, 

manufacture or composition of matter, subject to a set of explicit exclusions: the proposed 

exclusions are mathematical formulas, mental processes performed solely in the human mind, 

processes occurring in nature wholly independent of and prior to any human activity, and 

unmodified genes as they exist in the human body. Non-technical economic, financial, 

business, social, cultural or artistic processes are also proposed to be ineligible for patent 

protection.  
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From a European perspective, the recent US initiatives appear to have the potential to shift 

US patent law and practice closer to European law and practice. For the reasons set out at 

the beginning of this article, I do not think industry should be concerned about this. Although 

we sometimes have to fight hard in Europe to obtain the required claim scope, we do have 

good consistency and predictability (including predictable rejection of low-quality applications, 

and predictable acceptance of well-drafted applications), and predictability is arguably more 

important than the exact threshold for patentability. 

 

Elsewhere, the Japanese Patent Office and China’s National IP Administration office have 

also issued new guidelines (China’s guidelines were effective from 1 February 2020 and 

Japan’s 2017 Guidelines have recently been updated), which set out a similar approach to the 

EPO’s approach. In 2020, the High Court in Delhi focused on “technical effects” in its 

assessment of computer-implemented inventions. With the IP5 offices working closely 

together and similar guidance being issued by patent offices around the world, it appears that 

progress is being made towards a consistent response to AI patenting issues and computer-

implemented inventions more generally. 

 

Senators Tillis and Leahy also introduced the bipartisan Patent Examination and Quality 

Improvement Act of 2022 (also in August), which aims to clarify what constitutes patent quality 

and how Examiner work product quality is measured, with targeted reviews of patent 

applications, with a requirement for reporting on how the USPTO will improve training and a 5 

year IT modernization plan including data science analytics. I applaud their enthusiasm.  

 

The European Patent Office has also been investing in quality, as I know from personal 

involvement in the quality working group of the Standing Advisory Committee before the 

EPO (SACEPO). As well as making progress against various quality and performance 

metrics, the EPO has established targeted reviews of Examiner work products (“Stakeholder 

Quality Assessment Panels”) and has invested in development of AI-based tools for 

allocation, classification and preliminary searching, which they will be happy to share with 

other IP5 patent offices within the scope of their collaboration on an AI roadmap. We will be 

speaking about this at the IPO Annual Meeting on 20 September.  
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It seems to me that the combination of USPTO progress under Kathy Vidal’s leadership 

combined with the new legislative initiatives in the US give us a great opportunity to increase 

consistency within the USPTO and to increase international harmonisation of substantive 

patent law, and therefore to move towards a greater level of consistency and predictability of 

outcomes. Different stakeholders may have different views about the threshold for 

patentability and what claim scope should be accepted, but increasing predictability of 

outcomes has to be good for industry and a consistent view of patent drafting best practice 

will help patent attorneys to be confident of satisfying the requirements of all patent offices.  

 

Summary of EPO Practice and Developments 

 

Progress in Europe on AI Patentability 2018-2021 

 

The EPO explained in 2018 that its Guidelines on mathematical methods are applicable to AI 

and machine learning in particular (since this is based on computational models and 

algorithms for tasks such as classification, clustering, regression, dimensionality reduction, 

etc). In its Guidelines for Examination Part G, Chapter II, section 3.3, the EPO confirmed that 

a mathematical method may contribute to the technical character of an invention, i.e. 

contribute to producing a technical effect that serves a technical purpose, by its application to 

a field of technology and/or by being adapted to a specific technical implementation.  

Note that this identifies two different ways in which a mathematical method can qualify 

for patent protection – “technical applications” and “technical implementations”.  

 

1. Technical applications 

 

The EPO listed numerous examples of technical purposes that contributed to patentability as 

“specific technical applications” of mathematical methods – see the list below. Claims to these 

applications are eligible for patent protection as long as the method, in the context of the 

invention, produces a technical effect serving a technical purpose. To qualify for a European 

patent, there must be a sufficient link between the technical purpose and the claimed 

mathematical method steps - for example by specifying in the claim how the input and output 
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of a sequence of mathematical steps relate to the technical purpose - so the mathematical 

method is causally linked to a technical effect. 

 

The EPO Guidelines Part G-II, 3.3:  

Technical applications  

When assessing the contribution made by a mathematical method to the technical 

character of an invention, it must be taken into account whether the method, in the 

context of the invention, serves a technical purpose.  

 

Examples of technical purposes which may be served by a mathematical method are: 

 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;  

 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;  

 encoding data for reliable and/or efficient transmission or storage (and 

corresponding decoding), e.g. error-correction coding of data for transmission 

over a noisy channel, compression of audio, image, video or sensor data;  

 encrypting/decrypting or signing electronic communications; generating keys 

in an RSA cryptographic system;  

 optimising load distribution in a computer network;  

 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;  
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 simulating the behaviour of an adequately defined class of technical items, or 

specific technical processes, under technically relevant conditions (see G‑II, 3.3.2)* 

*The strikethough text above is because this last example, which appeared in the 

EPO Guidelines in 2018, was removed from the 2022 version. Following EPO 

Enlarged Board of Appeal decision G1.19, applying a mathematical method to 

simulation of technical items is not enough to qualify for patent protection (i.e. not 

all computer simulations are patentable – as discussed below)  

 

 

1. Technical implementations 

 

The EPO has also confirmed that claims to a specific technical implementation of a 

mathematical method can qualify for patent protection, where the mathematical method is 

“adapted” for that implementation. This “adaptation” is where the design of the algorithm is 

motivated by technical considerations of the internal functioning of a computer system or 

network – taking account of particular constraints or capabilities of the computer system or 

network, such as the system’s storage capacity or network bandwidth constraints.  

 

The EPO Guidelines give the example of adaptation of a polynomial reduction algorithm to 

exploit word-size shifts matched to the word size of the computer hardware.  A second 

example involves assigning the execution of data-intensive training steps of a machine 

learning algorithm to a GPU and other preparatory steps to a standard CPU, to take advantage 

of the parallel architecture of the computer system. I am grateful to the EPO for responding to 

our recommendations to clarify the intended breadth of applicability of this Guidelines section 

in their 2022 Guidelines update. 

 

2. Computational Efficiency 

 

If a mathematical method produces a technical effect due to having been applied to a field of 

technology and/or adapted to a specific technical implementation, the computational efficiency 

of the steps affecting that established technical effect is taken into account when assessing 

inventive step. However, in the absence of a technical effect, algorithmic efficiency is not a 

sufficient condition for patentability. 
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Other developments in 2020 and 2021 

 

WIPO has recently broadened the scope of its “conversation on IP” to cover data protection 

issues and “frontier technologies” beyond AI, all of which are important, but this broadening 

seems likely to slow WIPO’s specific discussion of patent eligibility and sufficiency of 

description for AI innovations. However, there is plenty of activity at a national level and within 

the IP5. The USPTO and UKIPO both recently consulted on AI patentability and each 

government expressed a desire to support investment in AI technologies. We note that a 

number of US Senators have retained their enthusiasm for a review of US law on patent 

eligibility. We await the outcome of further consultations and the USPTO’s recent “Patent 

Eligibility Jurisprudence Study”, which sought public comments on how current jurisprudence 

has impacted investment and innovation in quantum computing, AI and healthcare-related 

technologies. These initiatives may lead to legislative change. 

 

The USPTO’s reference to innovation in quantum computing, AI and healthcare deserves a 

comment with reference to patentability in Europe. Recent applications of AI and other digital 

technologies in healthcare provide some excellent examples of “specific technical 

applications”, as already reflected in the EPO’s Guidelines. Even more recently, developments 

in quantum computing include algorithms designed to take account of the constraints of near-

term intermediate-scale quantum (NISQ) hardware which should be allowable in Europe as 

“specific technical implementations” - e.g. algorithms designed for circuit depth reduction of 

gate-model quantum computers, or for quantum error detection and correction to deal with 

decoherence and noise to achieve fault-tolerance. Other examples include computer-

implemented methods designed for a hybrid system combining quantum and classical 

devices, and methods designed to reduce operating noise within quantum devices (a technical 

effect similar to that of classical noise reduction filters). We suggest that the algorithms being 

designed to address the challenges of quantum computing hardware and hybrid networks 

include excellent examples of specific technical implementations of mathematical methods 

which should qualify for European patent protection.  

 

Given the importance of quantum computing as an enabler for the most complex applications 

of AI, there is a strong commercial justification for national governments to ensure that their 
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legal systems stimulate investment in quantum computing as well as AI, and the EPO’s 

acceptance of “specific technical implementations” should be noted by national patent offices. 

 

One of the patentability questions that has received a lot of attention in the last two years is 

the question of whether the outputs of an AI system should be patentable in the absence of 

an identifiable human inventor. However, this paper will not include our opinion on AI 

inventorship nor specific recommendations for legislators. For now, I note that the USPTO, 

EPO and UKIPO and the UK courts have confirmed that current US and European law 

requires identification of a human inventor, and they have each recently rejected applications 

that identified an AI system as the sole inventor. Meanwhile, the South African Patent Office 

and Australian Federal Court both took a different view. No doubt the debate about AI 

inventorship will continue, but not within this paper.  

 

Instead, I will focus on the developments that have a more immediate impact on patent drafting 

and prosecution practice, including some additional guidance that will soon be published. 

 

Sufficiency of description in AI applications 

 

In May 2020, the EPO Boards of Appeal provided a reminder of the perils of an insufficient 

description in case T161/18, by rejecting an application that claimed the use of a neural 

network to implement a known method for determining cardiac output by transformation of an 

arterial blood pressure curve measured at a peripheral region into the equivalent aortic 

pressure. The alleged inventive step was limited to the claimed use of an artificial neural 

network (the claim stated that “the transformation …is performed by the aid of an artificial 

neural network whose weighting values are determined by learning”). The EPO concluded 

that, in the absence of a sufficient description of how to carry out the training of the neural 

network, there was no inventive step in the claim’s reference to use of a neural network and 

weighting values determined by learning. 

This case should be taken as a reminder that a brief reference to a neural network or  

use of AI tools to carry out a known technique will not be enough to achieve patentability. The 

claims must include specific technical features. The case is also a reminder that a detailed 

description of how to implement an invention is essential for patenting success in Europe, as 

well as being best practice for success in the US. We will return to this point later. 
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Computer simulation and a review of the EPO’s approach 

 

In March 2021, the EPO’s highest appeals authority, the Enlarged Board of Appeal (EBA), 

issued a reasoned decision on computer simulation. The decision of the EBA in case G1/19 

has confirmed the EPO’s long-standing general approach to the assessment of inventive step 

for computer-implemented inventions, while rejecting some earlier statements of principle for 

computer-implemented simulations. The decision in G1/19 also has significance beyond 

simulation, and has provided the EBA’s first comments on computer-implemented inventions 

since referral case G3/08 in 2010. It deserves a closer look. 

 

Significance of Computer Simulation case G1/19 

 

The March 2021 decision provides answers to a set of questions on computer simulation that 

had been referred to the EBA in 2019 by one of the EPO’s Technical Boards of Appeal. The 

EBA’s answers are set out below. The referring Board had challenged the reasoning set out 

in an earlier decision T1227/05 (Infineon’s simulation of a circuit that is subject to 1/f noise) 

which had been the leading EPO decision on computer simulation patentability for more than 

a decade. The referred questions had the potential to significantly change EPO practice.  

 

EPO Enlarged Board of Appeal decisions are important, because they are followed by all EPO 

Examiners and Opposition Divisions in their first-instance proceedings and by the Technical 

Boards of Appeal (which handle the vast majority of appeals against the decisions of EPO 

Examining Divisions and Opposition Divisions). Furthermore, EBA decisions are typically 

accompanied by a detailed assessment of relevant EPO decisions and provide guidance on 

which cases and which principles should be applied in future.  

 

The referral case G1/19 was significant because of the broad scope of the referred questions, 

and because the detailed guidance provided by the EBA included a review of the reasoning 

set out in previous EPO case law on computer simulation and more general comments on the 

EPO’s approach to computer-implemented inventions. Both G3/08 in 2010 and G1/19 in 2021 

told us which Board of Appeal decisions were approved by the EBA. 
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The specific case that was before the referring Board of Appeal in 2019 included some unusual 

claims relating specifically to a computer-implemented method of modelling pedestrian crowd 

movement. Some companies might question the relevance of such claims to their own 

businesses and this paper will not focus on the facts of this specific case, but the EBA’s 

answers to the referred questions had the potential to change EPO practice beyond just 

simulations. In particular, the principles of the previous leading EPO simulation case T1227/05 

had been influential in 2018 when the EPO rewrote its Guidelines on patentability of 

mathematical methods including machine learning and other AI, and its claims were 

remarkably similar to USPTO’s Example 38 (digital computer simulation of an analog audio 

mixer). Therefore, a challenge to the reasoning in T1227/05 is significant. 

 

So we need to consider how the EBA’s decision in G1/19 might affect the EPO’s future 

assessment of AI cases as well as simulation cases. 

 

Principles confirmed by EPO Enlarged Board of Appeal in G1/19 

 

We should start by recognizing what did not change in 2021. 

 

In its 2021 decision G1/19, the EPO EBA confirmed its well-established test for assessing 

inventive step of computer-implemented inventions (CIIs) that include a mix of technical and 

non-technical features. This was clearly set out in the EPO’s 2002 Decision T641/00 

(COMVIK) and includes an assessment of whether the claimed subject matter has “technical 

character” and produces “technical effects”. 

 

We often see the EPO’s assessment of patentability of computer-implemented inventions 

referred to as a “two-hurdle” assessment, in which the first hurdle is a check of whether 

claimed subject matter is solely within one of a list of exclusions from patentability set out in 

Article 52(2) of the European Patent Convention (EPC). This hurdle can be cleared quite easily 

by careful claim drafting, because any claimed “technical means” is enough to get us over the 

hurdle – e.g. explicitly claiming a computer-implemented method or claiming a computer 

processor or a computer-readable storage.  
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The second hurdle is more difficult to clear, and involves the assessment of inventive step 

under Article 56 EPC. One reason why this is more difficult is that only features that contribute 

to the technical character of the invention can contribute to an inventive step. 

 

The “two-hurdle” approach in practice involves three steps for assessing inventive step of 

computer-implemented inventions: 

 

1. assess whether a claimed invention is outside the patentability exclusions of 

Article 52(2) without referring to the prior art – e.g. a claim is outside the exclusions if it 

specifies computer-implementation; 

2. assess whether any of the claim features which differ from the closest prior art 

also contribute to the technical character of the invention, as only those features which 

contribute to technical character can be considered in relation to inventive step; and 

3. assess whether the claimed invention which includes those features involves 

an inventive step over the prior art.  

 

Since all features which contribute to technical character must be considered when assessing 

inventive step, step 2 above has become important. 

 

Although the three step approach set out above differentiates the EPO’s approach from other 

patent offices, it is worth noting the Enlarged Board of Appeal’s reminder that:  

 

• “European patents shall be available for any inventions, in all fields of technology, 

provided that they are new, involve an inventive step and are susceptible of industrial 

application” (i.e. not excluding any technical inventions, including those implemented 

in computer program code).  

 

• However, for European patent grant, the claimed subject matter must have a “technical 

character” and teach a skilled person how to solve a technical problem using technical 

means. The EBA noted that the list of categories of subject matter which European law 

regards as not being inventions “refer to activities which do not aim at any direct 

technical result but are rather of an abstract and intellectual character”. 
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This established EPO approach is unchanged, and the requirement for something more than 

an abstract and intellectual idea is a concept that is very familiar to US attorneys, even though 

the USPTO’s specific steps differ from the EPO’s. 

 

Next, we should look at what has changed. 

 

In G1/19, the EPO told us that the established three-step approach to the assessment of 

inventive step should be applied to computer simulations, just as it is for other computer-

implemented inventions. That is, if claims to a simulation invention include features that 

contribute to a technical solution to a technical problem, and which differentiate from the 

closest prior art, those features contribute to the “technical character” of the invention and 

must be considered when assessing inventive step. However, if the claim does not have any 

distinguishing features that contribute to a technical effect by solving a technical problem, 

there is no inventive step. 

 

The EPO management team that is responsible for first instance decisions was very pleased 

to report that the outcome of the Enlarged Board of Appeal’s review was a validation of their 

established “COMVIK approach”, rather than a significant change of direction for assessing 

inventive step of computer-implemented inventions. However, this does not mean that nothing 

has changed.  

 

Simulation of a technical system or process based on technical principles used to be 

considered as a technical purpose that qualified for patent protection if included as a functional 

limitation of the claim. This is no longer the case – we must now include other claim features 

that produce technical effects. 

 

In relation to the specific simulation questions, the Enlarged Board of Appeal provided the 

following answers: 

 

1. A computer-implemented simulation of a technical system or process that is 

claimed as such can, for the purpose of assessing inventive step, solve a technical 
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problem by producing a technical effect going beyond the simulation’s 

implementation on a computer. 

2. For that assessment, it is not a sufficient condition that the simulation is based … 

on technical principles underlying the simulated system or process. 

3. Answers 1 & 2 are no different if the computer-implemented simulation is claimed 

as part of a design process, in particular for verifying a design. 

 

 

The first point suggests that many computer simulation claims will remain allowable after 

G1/19, but a technical effect is required. The mere fact that a claim relates to simulation of a 

technical system based on technical principles will not be enough.  

 

Some simulation patents have avoided validity questions by including control of an apparatus 

or output of a control signal as an explicit feature of the claimed invention; but these are not 

the only options for patentability in computer simulation. The technical effects could also be 

provided by measurement of technical parameters as an input to a computer simulation. Both 

input measurements and output signals can be claimed as interactions with physical entities 

outside the computer. However, the EPO EBA confirmed that it does not see a need for “a 

direct link with physical reality” in every case, in the sense of causing a “technical effect on a 

physical entity in the real world”. The technical effects could be within the computer system or 

network, and may only be achieved when the computer program is run on the computer 

system.  

 

The EBA made the point that technical effects can occur in various different ways, either within 

a computer-implemented process and/or at the inputs and outputs of the process (such as 

receiving periodic measurement data, or continuously sending control signals to a technical 

system). Adaptations of a computer-implemented method to a computer or its operation, such 

as adaptation of data transfer or storage mechanisms for better use of storage capacity or 

communication bandwidth, can provide our justification for patent protection. This is consistent 

with but expands slightly on the EPO’s Guidelines G-II, 3.3 discussing “technical 

implementations”. 

 



 
 

 

Page | 15  
 

Helpfully, the EPO EBA referred us to 2019 decision T697/17 for a list of examples of earlier 

EPO Board of Appeal decisions in which adaptations to the internal functioning of a computer 

contributed to technical character and therefore could contribute to an inventive step.  

 

These examples, in which technical effects occurred within a computer-implemented process, 

were: 

 

Approved examples from T697/17, at reason 5.2.5: 

 According to decisions T 650/13 and T 107/87, a compression algorithm 

contributes to the technical character of the claimed compression method if it is 

used for the purpose of reducing the amount of data to be stored or transmitted (T 

650/13, reasons 6.3 and 6.4; T 107/87 of 26 April 1991, reasons 3). 

 Decisions T 1003/09 and T 1965/11 considered that the cost-based optimisation of 

a query in a relational database system normally had technical character (T 

1003/09 of 29 April 2015, reasons 13.3 to 13.5; T 1965/11 of 24 March 2017, 

reasons 5.1). In particular, decision T 1965/11 found that such a cost-based query 

optimisation searched for low-cost query execution plans using a cost estimate for 

the computer resources (such as CPU, main memory or hard disk) needed to 

execute a query plan, and therefore involved further technical considerations 

relating to the internal functioning of the computer system (T 1965/11, reasons 5.1 

and 5.3). 

 Even though data structures used to store cognitive data are not considered to 

contribute to the technical character beyond the mere storage of data, data 

structures used for functional purposes are considered to contribute to producing a 

technical effect (see e.g. T 1194/97, OJ EPO 2000, 525, reasons 3.3 or T 424/03 

of 23 February 2006, reasons 5.2).  

 In decision T 49/99 of 5 March 2002 the deciding board ruled that information 

modelling was a non-technical intellectual activity, but that the purposive use of 

information modelling in the context of a solution to a technical problem could 
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contribute to the technical character of an invention (reasons 7). An object table 

used for storing "a system catalogue supporting the technical functions of the 

database system" had technical character (reasons 8 to 10).  

 In decision T 1351/04 of 18 April 2007, an index file used for the purpose of 

controlling the computer "along the path leading to the desired data" was 

considered to contribute to the solution of a technical problem (reasons 7.2).  

 In decision T 1902/10 of 21 June 2016, a RAM-based hash table of fingerprints of 

stored URLs was used, in the context of web crawling, to determine whether a 

URL already existed in a database of processed web pages. The hash table was 

considered part of the solution to the technical problem (reasons 19 to 22).  

 In decision T 2539/12 of 18 January 2018, search indexes used to provide access 

to stored data were considered to contribute to the technical character of the 

claimed method (reasons 5.5).  

 In decision T 2330/13 of 9 May 2018 the specific choice of the claimed bit strings 

and matrices and respective operations was considered to be determined by 

technical considerations concerning how to efficiently perform in parallel the steps 

of a method for evaluating selection conditions, and hence was considered to 

contribute to the technical character of the claimed invention (reasons 5.7.9 to 5.8). 

 

These specific examples are helpful as guidance for the type of technical implementations that 

will qualify as a patent eligible computer-implemented inventions at the EPO. They not only 

help us to identify the threshold for patentability; because they have been approved by the 

EPO Enlarged Board of Appeal they also give us examples that can be cited to EPO 

Examiners and to Boards of Appeal when we argue in support of patentability. 

 

Also, as well as helping us to understand which features will be useful in the independent 

claims of a European patent application, these examples and recent EPO case law also 

remind us of the benefits of including a detailed description of the inputs, outputs and internal 
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processing of any computer-implemented invention. Since we typically do not know the closest 

prior art when drafting a patent specification, we cannot be certain which features of our 

dependent claims or description we may need to rely on for our inventive step, but we do know 

that gaps in our description could be problematic.  

 

We greatly increase our chances of European success by including a detailed description of 

the complete computer-implemented process, including measurements of technical 

parameters or selection of training data as inputs, as well as the process flows and data 

storage and communications, and outputs such as control signals. For inventions that require 

protection in Europe, we should explain in our patent applications how the claimed and 

described features contribute to the solution of technical problems. This detail will help us deal 

with the specific challenges of European patent prosecution – i.e. helping us to avoid the 

exclusions of Europe’s Article 52(2), giving us explicit support for fallback amendments and 

arguments about technical effects and inventive step, and helping us to avoid the pitfalls 

associated with the EPO’s strict practice on sufficiency, clarity/support and added matter.  

 

This is true regardless of whether our clients’ latest invention focusses on quantum computing, 

voice recognition, additive manufacturing or medical diagnosis. 

 

Furthermore, the detailed description that is required for success at the EPO may also be 

valuable during US patent prosecution as is detailed in discussions of drafting 

recommendations below.  

 

Most patent offices and courts require us, or at a minimum reward us, for telling our story 

about how an invention works, and we predict that anyone who disregards sufficiency 

requirements will suffer an increased number of EPO and USPTO refusals over the next few 

years. This is becoming increasingly clear for computer simulation and artificial intelligence 

technologies as cases such as T161/18 highlight the risk of not providing a full disclosure. 

Therefore, long before the world’s patent offices and legislators achieve substantive patent 

law harmonisation, the patent profession needs to agree on international best practice for CII 

patent drafting. 
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Recent USPTO Examples from an EPO perspective 

 

We mentioned above the USPTO’s examples of patent eligible claims that were published in 

January 2019 together with guidance on abstract ideas. Example 39 considered this claim: 

 

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. 

 

The guidance tells us that the claim recites limitations of applying transformations and training 

a neural network. The claim limitations are not merely abstract mathematical concepts; the 

claim recites a practical application. The claim does not appear relevant to any of the abstract 

idea groupings of the 2019 Revised Guidance, so the claim does not recite a judicial exception 

and is eligible for US patent protection.  

 

The EPO would have reached the same conclusion. Subject to the requirement for a sufficient 

disclosure of the invention and subject to the prior art, the EPO would accept that applying the 

transformations to create modified digital facial images for training the neural network for facial 

detection, and the use of the second training set for improved training, contribute to technical 

character and provide a patent eligible specific technical application of AI technology.  

 

The EPO Guidelines G-II, 3.3.1 tell us that:  
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• “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” 

• “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” 

 

The EPO Guidelines G-II, 3.3 sets out examples of qualifying technical purposes including: 

• “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” 

 

USPTO Example 38 considered this claim: 

1. A method for providing a digital computer simulation of an analog audio mixer 

comprising: 

 initializing a model of an analog circuit in the digital computer, said model 

including a location, initial value, and a manufacturing tolerance range for each of the 

circuit elements within the analog circuit; 

 generating a normally distributed first random value for each circuit element, 

using a pseudo random number generator, based on a respective initial value and 

manufacturing tolerance range; and 

 simulating a first digital representation of the analog circuit based on the first 

random value and the location of each circuit element within the analog circuit. 

 

The guidance tells us that this claim recites limitations of initializing a model, generating a 

random value, and simulating a digital representation of the analog circuit. The claim 

limitations are not merely abstract mathematical concepts; the claim recites a practical 

application. The claim is not relevant to any of the abstract idea groupings of the 2019 Revised 

Guidance. So the claim does not recite a judicial exception and is eligible for US patent 

protection. 

 

Prior to March 2021, it seemed very clear that the EPO would have reached the same 

conclusion. Example 38 seemed remarkably close to EPO appeal case T1227/05 which 
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included claims to numerical simulation of an electronic circuit that is subject to 1/f noise and 

which had been cited many times as an example of a claim that was functionally limited to 

simulation of a technical item.  

 

The assessment of European patentability now, following the EBA decision G1/19 in March 

2021, depends on whether there are claim features that produce technical effects. Initializing 

a model of something technical does not produce a technical effect, and simulating a digital 

representation is no longer considered to be an adequately-defined technical purpose to 

achieve a technical effect. Therefore, US example 38 is closer to the threshold for European 

patentability than it was before March 2021. If we were arguing in support of European 

patentability of a claim such as US example 38, we would focus on the generation of random 

values for each circuit element location, based on the manufacturing tolerance, and how this 

contributes to improved manufacturing. The patent specification’s description of input circuit 

element locations and manufacturing tolerance ranges, the outputs such as control signals for 

use in manufacturing, and the data processing and technical effects, could each turn out to be 

critical when assessing patentability and comparing with the prior art. 

 

New guidance following G1/19 

The 2022 version of the EPO Guidelines give applicants some additional help. New 

examples have been added of the EPO’s assessment of inventive step for claimed 

inventions that include a mix of technical and non-technical mathematical steps. The 

example of G-VII 5.4.2.5 is a method that includes use of a mathematical algorithm to control 

an industrial process. The usefulness of the example is its confirmation that a computer-

implemented mathematical method step can contribute to the technical character of a 

claimed invention when the claims are functionally limited to the control of an industrial 

process. 

This is consistent with the EPO’s comments on patentability of “specific technical 

applications” of mathematical methods in Guidelines G-II, 3.3. The fact that the mathematical 

method steps can contribute to technical character is significant, because the EPO only 

considers features that contribute to technical character when it is assessing inventive step. 

The example in G-VII, 5.4.2.5 is a neuro-fuzzy controller (a computer-implemented 

algorithm) which combines a neural network and fuzzy logic rules to map statistical 
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relationships between input variables and output variables for the purpose of automatic 

adjustment of process parameters of a thermal spray coating method. Without an 

appropriate control, the properties of the coatings would vary significantly. 

The example of Guidelines G-VII, 5.4.2.5 includes this claim: 

A method for coating a workpiece comprising: 

a) applying a material to the workpiece by thermal spray coating, 

b) monitoring the thermal spray coating process in real-time by detecting properties of 
particles in a spray jet and supplying the properties as actual values, 

c) comparing the actual values with target values, 

and, in the event that the actual values deviate from the target values, 

d) adjusting process parameters for the thermal spray coating automatically by a controller 
on the basis of a neural network, said controller being a neuro-fuzzy controller which 
combines a neural-network and fuzzy logic rules and thereby maps statistical relationships 
between input variables and output variables of the neuro-fuzzy controller. 

 

As noted in the EPO Guidelines, step a) clearly relates to a technical industrial process, and 

step b) is required for the control of the coating process and so also contributes to technical 

character (even though the specific monitoring apparatus is not claimed). Step c) determines 

whether a control action is necessary, and so this is also relevant to the technical purpose in 

the context of the claim as a whole. Step d) relates in part to the physical adaptation of the 

process parameters (which is clearly technical), and in part to the mapping operation of a 

neuro-fuzzy controller – the latter is technical in this context because it is used to adjust the 

control parameters and therefore controls the coating process. 

Since the output of the neuro-fuzzy controller’s processing is explicitly stated to be used in 

the control of an industrial process, which is a technical effect, this mapping and adjusting in 

step d) also contributes to the technical character of the invention. 

The example continues by discussing a situation in which a citation D1 discloses most 

features of claim 1 including automatic control of a thermal spray coating process including 

automatic adjustment of process parameters based on a neural network analysis – i.e all 

features except the second part of step d) which is the use of a neuro-fuzzy controller 

combining a neural-network with fuzzy logic rules to map statistical relationships between 

input and output variables. Compared with D1, the claim recites a new mathematical method 

step that is used to produce a known technical effect in a new way. 
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The point to note here is that this difference would be enough for patentability, in the 

absence of additional prior art. 

The EPO’s example ends with a conclusion that the example claim was not inventive, 

because the only point of novelty over D1 (the use of a fuzzy-controlled neural network) was 

well known at the filing date of the application. The Guidelines example refers to a second 

prior art document D2, which is a document disclosing a combination of a neural network 

and fuzzy logic rules providing a neuro-fuzzy controller for a highly non-linear processes. We 

should not be distracted by this negative conclusion, because the conclusion is based on 

specific prior art – i.e. the negative conclusion arises from the facts of the particular case on 

which the Guidelines example is based. The important point is that all features of the claim 

were capable of contributing to an inventive step – they would not be disregarded by the 

EPO.  

Software-implemented mathematical methods are often protectable in Europe, including 

technical applications of AI if the claims are functionally limited to a technical purpose. 

There is a second new example assessment of inventive step at G-VII, 5.4.2.4. This 

example assesses a computer-implemented method of determining areas in which there is 

an increased risk of condensation for a surface in a building. 

The example claim includes algorithmic/mathematical steps and a presentation of 

information step. Since the mathematical steps are used to predict the physical state 

(condensation) of a real object (the surface), from measurements of physical properties (IR 

image, measured air temperature and relative air humidity over time), they contribute to a 

technical effect serving a technical purpose. 

However, the use of colour to indicate to a user which areas are at increased risk of 

condensation is considered to be a subjective presentation choice without a technical effect, 

and so not contributing to technical character and inventive step. 
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The second example claim is: 

 

A computer-implemented method of determining areas in which there is an increased 
risk of condensation for a surface in a building comprising the steps of: 

(a) controlling an infrared (IR) camera to capture an image of the temperature 
distribution of the surface; 

(b) receiving mean values for the air temperature and the relative air humidity 
measured inside the building over the last 24 hours; 

(c) calculating, based on said mean air temperature and mean relative air humidity, a 
condensation temperature at which there is a risk of condensation on the surface; 

(d) comparing the temperature at each point on the image to said calculated 
condensation temperature; 

(e) identifying the image points having a temperature lower than the calculated 
condensation temperature as areas at increased risk of condensation on the surface; 
and 

(f) modifying the image by colouring the image points identified in step (e) in a 
particular colour to indicate the areas at increased risk of condensation to a user. 

 

Step (a) is technical, but in the example the use of an IR camera for obtaining temperature 

readings on a surface was novel but not considered inventive. 

For step (f), the EPO Guidelines explains that a choice of presentation is not considered to 

produce a technical effect. In the example, the use of colours in step (f) to indicate areas at 

increased risk of condensation was novel over the closest prior art but the EPO Guidelines 

note that this is a particular manner of presenting information to a user which does not 

produce a technical effect (since any effect of the choice of displaying data using colours 

rather than numerical values depends on subjective preferences of the user: some users 

may prefer the former and other the latter). This feature does not make a technical 

contribution. It cannot support the presence of an inventive step. 

Steps (b)-(e) are the ones that provide an inventive step. The EPO’s most important 

comments are: 

Since the above-mentioned algorithmic and mathematical steps (b) to (e) are used to predict 

the physical state (condensation) of an existing real object (surface) from measurements of 
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physical properties (IR image, measured air temperature and relative air humidity over time), 

they contribute to a technical effect serving a technical purpose. 

This applies regardless of what use is made of the output information about the risk of 

condensation on the surface 

The main prior art did not suggest considering a temperature distribution on a surface (as 

opposed to at a single point) and calculating mean values for air temperature and taking 

relative air humidity measured inside the building over the last 24 hours into consideration. 

Neither does it suggest taking into account different conditions which may realistically occur 

inside the building over time for predicting the risk of condensation. 

Assuming that no other prior art suggests the technical solution of the objective technical 

problem defined by distinguishing features (1)-(4), the subject-matter of claim 1 involves an 

inventive step. 

Features which, when taken in isolation, are non-technical but do, in the context of the 

claimed invention, contribute to producing a technical effect serving a technical purpose 

(features (b) to (e), which are algorithmic/mathematical steps). Since said features contribute 

to the technical character of the invention, they may support the presence of an inventive 

step. 

Another good example is found in EPO Board of Appeal decision T1892/17 (an August 2021 

decision that follows the guidance of G1/19). This related to a method of optimising a 

chronological developing of consumption of electric power according, which included 

measuring the consumption of electric power of the individual consumers and apportioning 

the electric power to individual consumers. These features imply the use of corresponding 

technical means in a physical entity, making the claimed method eligible to be patented 

under Article 52(2) EPC. That passes the first hurdle of the EPO’s two-hurdle test.  

The Board of Appeal noted that method steps relating to determining characteristic time 

curves, making a prognosis for a future time period, making a plan for apportioning of 

electric power based on the characteristic time curves and adapting it to the prognosis, when 

considered in isolation, only involve data processing and simulation aspects. However the 

Board referred to the general principle that the question whether a feature contributes to the 

technical character of the claimed subject-matter is to be assessed in view of the whole 
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scope of the claim and not in isolation. The Board pointed out that the plan and prognosis is 

based on real measurements of consumed electric power in a technical system, and the plan 

does not produce a purely virtual effect. The plan is made on the basis of the characteristic 

time curves for the measured consumed electric power and was defined in claim 1 as being 

used for a real apportionment of the electric power within the future period of time at a 

temporal resolution equal to at least 0.1 Hz. This involved a specific technical use of the 

calculated characteristic time curves, plan and prognosis, and the features that were alleged 

to be non-technical defined a way of processing the measured consumed electric power 

such as to achieve an appropriate apportionment of electric power to individual consumers, 

and thus contribute to a specific technical effect. Since the features provided a technical 

contribution to the invention in the context of the claim taken as a whole and differentiated 

from the prior art, they were taken into account in the assessment of inventive step. 

While offering the above positive example, I should add that there have been far more 

negative decisions citing EBA decision G1/19 than positive decisions so far. My team will 

continue monitoring this. Despite the negative examples, decision G1/19 and the cases it 

referenced and the updated EPO Guidelines give us a useful framework to guide our patent 

drafting and EPO prosecution, and it seems worth summarizing a few key points: 

 

A European perspective on patent drafting practice 

 US and European best drafting practice is now very consistent:  

 We must tell our story within the patent specification – explaining how new 
features solve technical problems (“how the differences make a difference”).  

 For European success, it is helpful to: identify technical problems and describe the 
features (and interactions between claim features) which contribute to solving the 
problems and provide technical effects/advantages. All features which contribute 
to technical effects are considered when assessing inventive step. 

 EPO case law & Guidelines provide helpful examples of technical features and 
technical effects. 

 The boundary between eligible vs ineligible is clearer in Europe than US. We have 
a good level of predictability of outcomes for CII cases at the EPO. 

 The specification must include sufficient information for the invention to be worked 
by a skilled person or team. 
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 Ask inventors to explain implementation details that solve technical problems, and 
not only high-level functionality (“technical invention within the invention”). 

 

Patentable Subject Matter Takeaways - EPO Version 

 For ML/AI & computer simulation: 

o Describe inputs – e.g. measuring parameters or otherwise selecting/generating a 
set of training data for training an AI system to determine weighting values of a 
neural network.  

o Describe outputs – e.g. control signals and applications in the real world – provide 
basis for claims that are functionally limited to a technical purpose when this is 
possible 

o Describe processing and communications steps.  

 Claims may need features of the technical implementation (where method takes 
account of the constraints and capabilities of computer system/network) to satisfy 
requirement for technical character, especially in absence of real world 
interactions.  

 For all computer-implemented inventions, tell a complete story in the specification 
about the technical problems and all the technical features that contribute to 
solving the problem. For AI/ML, ensure result is replicable from specification. 

 This helps with patent eligibility, inventive step and sufficiency:  

o EPO requires technical effects / technical character for patent eligibility and 
for inventive step (Article 52(2) and Article 56 EPC); 

o EPO strictly rejects any subject matter added after filing (Art 123(2) EPC) 

o EPO has been raising more insufficiency objections in last 2 years (Art 83 
EPC) 

 EPO examiners will only allow amendments that are directly and unambiguously 
derivable from the as-filed specification, and are much more receptive to inventive 
step arguments that are based on the specification. 

 

My understanding is that the recommendations for Europe are very similar to the 

recommendations that many US attorneys would make.  For example, we increase our 

chances of success at the USPTO and EPO if we tell a complete story in the patent 

specification (and tell it again in interviews/hearings), and there is significant value in having 

novel claim elements which the patent specification identifies as being relevant to the 

advantages or solution of a technical problem. Unless the claims are directed to a computer 
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itself, we should try to describe a real world impact — even if this is only described in the 

specification or in the pre-amble of the claim and not as an express element of the claim 

itself. We are very close to a consistent view of best practice. 

 

Final thoughts 

We have seen enough examples of negative case law in the US and Europe in recent years 

to highlight the need for high quality patent drafting, with the EPO Boards of Appeal and US 

courts rejecting many cases for lack of inventive step and with the EPO starting to reject 

more cases for insufficiency. I have no reason to predict that this will get easier (in fact AA 

Thornton has been warning clients to expect an increase in sufficiency challenges for 

computer-implemented inventions and other electrical and mechanical cases for some 

years), but the good news is that the IP community has a far more consistent view of best 

drafting practice than a decade ago.  

Although we have some useful case law, a clear and consistent view on sufficiency of 

disclosure for AI cases would be a real benefit to IP professionals and to industry and I hope 

the IP5 patent offices are able to work with us to provide that. Meanwhile, we are all 

benefitting from the efforts of patent offices around the world to consult with stakeholders 

and publish clear guidelines including examples of patent eligible claims. I believe we will 

also benefit from the efforts of the IP5 patent offices to discuss the challenges of patenting 

AI and to develop a roadmap for use of AI technologies. At AA Thornton, we will be watching 

the progress of the new draft US legislation with great interest. We look forward to 

discussing developments with friends and colleagues around the world, starting at the IPO 

Annual Meeting.  

 

Mike Jennings, AA Thornton IP LLP 

mjj@aathornton.com 

+442074406850 
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