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Background:
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Today:
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I. What is Artificial Intelligence?
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What is Artificial Intelligence?
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What is Artificial Intelligence?

Artificial Intelligence is:

a machine

that can learn,

reason [derive decisions], and

act independently when faced with new
situations [*]

• „intelligence“ = capability to analyze data

• Is mainly mathematics and algorithms for
predictions

Is not simulating human intelligence or behavior.

[* Applied AI]
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Andrew Ng - *1976

• #1 influencer in artificial intelligence

• Former head of „Google Brain“ project

• was head of Now Baidu AI group
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“Black Box” AI
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Upcoming: Explainable AI
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• New learning algorithms
(Deep Neural, Belief Networks,..)

• Computing Power and Hardware
(CPU, GPU)

• Big Data
(Availability of large amounts of
data)

• New Tools (Theano, TensorFlow,..)

Why that hype NOW?
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“Intelligence” = Processing large amounts of data
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Underlying Technologies
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Artificial Intelligence – Machine Learning – Deep Learning
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Artificial Intelligence – Machine Learning – Deep Learning
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Artificial Intelligence – Machine Learning – Deep Learning
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Taxonomie of Digital Patents
for Business Models in Industry 4.0
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What is Machine Learning?

1. Programmer develops algorithm (complex maths and coding)

2. Algorithm analyses (big) data and develops a model

3. Application of model to make predictions

• Changes and adaptions:
By the programmer

• The more data – the better!

Example:

• Video Streaming Service
(Recommendations)

• Malware detection



© X-IP // Patent Attorney Axel Karl- 18 -

Steps of Machine Learning Implementation

• Feature extraction to limit dimensions (complexity of data)

• Machine Learning: Manual work with technical insight

• Deep Learning: Implicit part of the DL-algorithm
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Machine Learning – more than Neural
Networks!
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What is a Neuronal Network?

• Structure of algorithms in layers to generate predictions

• Based on biological brain structure

• Input Layer, Output Layer and Hidden Layer
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Neural network in reality: A few lines of code
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What is Deep Learning?

Deep Learning is a Sub Category of Machine Learning

• Learning happens „inside“ the algorithm
(not by programmer)

• „self assessment“:  algorithm decides whether a decision is right or wrong
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Different Approach in Software Creation
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Examination Practice at EPO: Typical AI priciples
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Examination Practice at EPO: Typical AI priciples
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Classification: Not an easy task
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Neural Network Classifier
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Deep Neural Network Classifier
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II. Patenting Priciples, EPO Examination Practice and
Examples
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AI as Computer-Implemented Invention
“Software can not be patented?” - Really?

„Computer-implemented inventions“

 Classic Software

 Internet of Things

 Artificial Intelligence

 Blockchain

 Software and computer-implemented inventions can
be claimed if put in a technical context!

 „Technicality“ criteria is biggest hurdle to obtain
patent protection
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EPO Guidelines as basis for claim drafting

• Experts Say:
“Current patent law seems to be
sufficiently clear to handle AI, IoT,
CII etc.”

• In line with DPMA Practice
(Germany)

• Helpful: Index for Computer-
implemented Inventions:

https://www.epo.org/law-
practice/legal-
texts/html/guidelines/e/j.htm
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Technical Character
(What means “Technicality”)
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Technical Character (“Technicality”)
Guidelines

https://www.epo.org/law-practice/legal-texts/html/guidelines/e/j.htm
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How to get a patent granted
Two Hurdles!
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Technical Character (“Technicality”)
First Hurdle

No further technical effect (no patentability):
• Regular business software (routine programming)
• Abstract, logical, intellectual subject-matter
• Logic or administrative features (mere arrangement of data)

Further Technical Effect (patentable):
• Impact on computer internal processes (security, energy, speed, resources,

efficiency…)
• Some mathematical algorithms may have such effect (see BGH Flugzeugzustand)
• Controlling a device or process, use of sensors, motors etc.

-> Recommendation:
Software may become technical if claims are directed to a computer-implemented
method, a computer-readable storage medium. (Guidelines Sect. G II 3.6)

Does the invention (as a whole) have a technical character?

(lower hurdle)
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Technical Character (“Technicality”)
First hurdle - simplified
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Excursus: Technical Features (“Technicality”)
Second Hurdle

Novelty & Non-Obviousness: Do features contribute to
technical character?

(higher hurdle)

Recommendation:
• Use technical terms to show technical contribution
• Avoid “business language” or logic/abstract terms
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Technical Character (“Technicality”)
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Excursus: Technical Character (“Technicality”)
Current Case Law (for all CII)

EPO confirmed technical purposes (1/2):
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EPO confirmed technical purposes (2/2):
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Excursus: Technical Character (“Technicality”)
Current Case Law (for all CII)
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Google Smart-Home Patent
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Protection is possible:
Two ways to patent mathematical methods

(1)

(2)

Question:
Does the mathematical method contribute to the technical character of the invention?
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(1) Specific Technical Application

Yes, if:

• It solves a technical problem in a technical field (specific application)

But:

• Select a specific application, not generic like „controlling a technical system“

• Not sufficient that the purpose may be served. Claims need to be functionally limited to the
technical purpose!

• This limitation is currently argued as this leads to a limitation of scope of protection
compared to traditional technologies.

Patenting Principle:

Apply generic AI tools to specific technical problems of your industry (domain knowledge)
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Example Rittal:
KI to support optimal configuration (trained mapping)
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Example Rittal:
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Example Doka / Umdasch:

• KI to analyse historic sensor data to identify optimal planning parameters
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Example Doka / Umdasch:
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Example Hansgrohe

• KI to analyze sensor information and usage patterns for creation of user-optimized
shower experiences

• Control shower by gesture recognition (AI supported)
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Example Hansgrohe
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(1) Specific Technical Application: Examples
Object Recognition
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(1) Specific Technical Application: Examples
Speech Analysis
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(1) Specific Technical Application: Examples
Sound Analysis (Pattern Recognition)
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(1) Specific Technical Application: Examples
Medical Image Processing
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(1) Specific Technical Application - Examples
Image Processing / Object Recognition
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(1): Specific Technical Application: Examples
Self Driving Cars / Automotive
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(1) Specific Technical Application: Examples
Language Translation
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(1) Specific Technical Application: Examples
Text Generation / Content Generation
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Purely
mathematical
subject-matter
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Example: Infineon Patent on 1/f Noise
Claim Wording
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Example: Infineon Patent on 1/f Noise
Claim Wording
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Second Hurdle
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Example: Infineon Patent on 1/f Noise
Claim Wording – Second Hurdle
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• Simulation of a technical device is a
proven technical purpose

• Claim is limited to that particular purpose
-> Context becomes technical

• Inventive Step present! (Art. 56 EPC)

- 61 -

Example: Infineon Patent on 1/f Noise
Claim Wording
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(2): Technical Implementation [e.g. in a computer]

Requires:

• The method is particularly adapted for
this implementation, e.g. it runs on special
hardware

• Design of method is motivated by internal
functioning of the computer

• Is mostly related to „Core AI“

Not sufficient:

• Generic (standard) technical
implementation (it has to be specific)

• Mere Programming (just code has abstract
nature)

• Algorihm is merely more efficient that
prior art (not enough)
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(2) Technical Implementation - Example
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(2) Technical Implementation - Example

• Tasks are split in Training
sequence and Classification
sequence

• Training tasks are executed
on GPU; classification is
executed by CPU

• GPU becomes
programmable, now great
for data processing

• Technical effect
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Important: Clarity of Terms

• Many buzzwords and marketing terms

• Even accepted terms are mostly not clear
(specific) enough for technicians /
programmers

• Skilled person is aware of terminology and
concepts

• „Support vector machine“, „neural
network“ clear, but refer to abstract models

• Avoid „using AI“ or „using ML“ out of
context -> not clear!

-> Be specific and concrete. Describe technical
details. Avoid generic terms.

-> However, applications may become more
comprehensive (and more expensive).
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Examination Practice: Interdisciplinary Approach!
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The Skilled Person (for Inventive Step)

• Can be a team or a group of people
(partciularly in applied AI fields)

• Example: A machine learning specialist
and an aerospace engineer

• Has means and capacity for routine work
and experimantation

Typical tasks:

• Setting parameters

• Pre-processing data

• Choose training and validation data
sets, …
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Excursus:
Drafting Claims for „Disperse“ Inventions

1

2 3 4 5 6

7

8 9 10 11 12

Aparatus Method

Conventional Claim Set

Client

Server

Szenario:
Invention in IoT/Industry 4.0

Situation:
• Invention constitutes in

interaction of clients, server
and common methods and/or
protocols

Challenge:
• Complex claim set
• Several indepenedent claims

necessary to explain
dependencies
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Ecursus:
„Disperse“ Inventions
Inventions in Distributed Systems

1

2 3 4

5

6 7

8

9

10 11 12 14 15

13

Client Server

Client
Method

Server-
Method

Storage
Media

Data
Format

16 17

System

18

System-
Method

Situation:
• Invention constitutes in

interaction of clients, server
and common methods and/or
protocols

Challenge:
• Complex claim set
• Several indepenedent claims

necessary to explain
dependencies

IoT-optimized Claim Set (Example)
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Summary: A lot is possible!

• Software/AI/IoT can be patented in
a technical context

• Technicality is the #1 challenge
• “Technicality Check” in

Invention Process?

• Clever Claim wording makes big
difference!

• Artificial Intelligence / Machine
Learning: A lot is possible – but
many questions yet to clarify.

• Now is the time for securing strong
IP positions in AI, blockchain, IoT!

Source: EPO 2019
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Questions & Feedback

Axel Karl, LL.M.
Patent Attorney

Theresienstr. 1
80333 Munich, Germany

Web: x-ip.eu
Email: karl@x-ip.eu


