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Historical background -
5 i '

Past

« 1956 - the term “artificial intelligence” is defined for the first time at the Dartmouth Workshop.

 The ex?ggerated initial expectations are soon frustrated by the limited computational capacities of the then-existing
computers.

It is only towards the end of the 90’s that practical applications of Al start to become available (suitable hardware
starts to be available; increase of computational power and transmission rate).

* In 1997 the IBM Deep Blue computer defeats the chess champion Kasparov.
* In 2002 Amazon starts to use automatic systems based upon Al algorithms.
* In 2011 the IBM Watson computer defeats two human beings in a television quiz.
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According to many observers, the current boom in artificial intelligence started
approximately 7 years ago. Of course, the sector is still not stable in so far as
periods of fast growth (summers) alternate with periods of stasis (winters).
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Growth In number of Al patents
AlBSEHFEF D Ig A

As regards Al patents, in the last few years their number has increased considerably, and the
ratio between scientific ﬁubllcatlons and filed patents has decreased, evidence of the fact that
we have passed from theoretical research to practical use of Al in commercial products and
services.
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Main trends of development in the patent field
TR BICBITAERFAEN VR

The predominant field relates to
“machine-learning”  processes,
which represent practically 40% of Learning to grasp
all the patents filed regarding Al.
The machine-learning sector has
grown by 28% from 2013 to 2016.
Machine-learning applications are
aimed at enabling “machines” to
learn on the basis of previous
experience and/or to adapt in an
iIndependent manner.
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Zeng et al. (Princeton, Google, MIT) 03/2018 https://arxiv.org/abs/1803.09956
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If we examine the subcategory referred to as “deep learning”, we may note how this technique has
grown even more rapidly over the same period (+175%). The “deep-learning” technique has
afforded a considerable improvement in voice recognition in the last few years.
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Deep learning boosts "Al/ML" today
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Source: EPO “The patentability of artificial intelligence and machine learning applications”
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Another fast-growing field is that of multi-task learning, which has
grown by approximately 50%.

Finally, also in the context of neural networks there is a marked growth
In the number of patents filed.
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Main areas of application in the patent field
RIS I EEHEN T

The area in which Al finds widest Scene understanding and planning
application is that of Computer
Vision, especially in the image-
recognition context. The area of
Computer Vision is mentioned In
approximately half of the patents
regarding Al and has grown by
24% from 2013 to 2016.
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Source: Sacha Armoud (Waymo) MIT https://selfdrivingcars.mit.edu
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Other areas of application are the following:

e natural-language processing (14% of Al patents)
* sSpeech processing (growth by approximately 13%)
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Key players in patent field
B HICET5X—TLMVv—

Amongst the twenty firms that file most patents in the Al
field

* the first two are American, namely IBM (portfolio of
almost 9000 patents) and Microsoft (portfolio of 6000
patents)

« 12 are Japanese (Toshiba, NEC, Fujitsu, Hitachi,
Panasonic, Canon, Sony, Toyota, NTT, Mitsubishi,
Ricoh, Sharp,...)

« 2 are Korean (Samsung and LG)

« 2 are Chinese (mainly universities)

« 2 are German (Siemens and Bosch)
* No Italian firm is present
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Artificial intelligence: a possible definition "
ATHIRE: BT E

Artificial  Intelligence comprises computerized
calculation systems with capacities or behaviour that
can be deemed intelligent by human beings.
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Legal provisions —Art. 52 EPC o

iEIRE — EPCE525

Legal framework: Article 52 EPC

(1) European patents shall be granted for any inventions, in all fields of

technology ...
(2) The following shall in particular not be regarded as inventions within the

meaning of paragraph 1:

(a)
(b)
(c)

(d)

discoveries, scientific theories and mathematical methods

aesthetic creations

schemes, rules and methods for performing mental acts, playing games
or doing business, and programs for computers;

presentation of information

(3) ...only to the extent to which a European patent application or European
patent relates to such subject-matter as such.
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Ea—42-7O4595L4
(d) FEHRDIRT
(3) Q)MFRFE L, BRI 4FEFHFE X (LER M 4FEF M RIIEIZFRTE
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Source: EPO “The patentability of artificial intelligence and machine learning applications”
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For an invention to be patentable according to Art. 52(1) it
must possess “technical character as a whole”.

It IS, however, possible to protect inventions that have a
mix of technical characteristics and non-technical
characteristics.
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Problem .
]

Thus in general
e We cannot patent computer programs per se

« we cannot patent computer mathematical methods per se (for example,
a method for computing the FFT — Fast Fourier Transform — y of a vector
X, where ...)

« artificial intelligence is mainly based on mathematics and is implemented
by computers, how can we patent it?

—ARA91Z(3
OAVE1—3—J 07 S LBRFEFHTAHEIETELLY
OVE 12— —FIlIHOEEHRAYVYRBAREREHTF T 5 EETELGVVWHA XS R T —) TE#AE)

#%:%%ﬁ%(iil:*ﬁ&?l:%’ﬁ%~ FAVEA—F—(CEoTEITINDGD, ESTNIERFTHENTES
Z55H

@ STUDIO TORTA



Solution
fRRE

We have to apply the EPO case-law developed for
software in general.

We need to ask ourselves: does the artificial intelligence /
the machine-learning method contribute to the technical
character of the invention?

« in so far as it is suited to a specific technical
iImplementation (note that a generic technical
implementation, for example programming, Iis not
suftficient);

« forits application in a given technical sector.

By “technical application” we mean the solution of a
technical problem in a technical sector.

The results achieved by the invention must have
technical relevance.

The technical object must be specific; the
of a technical system is not sufficient
T1225/05, T1029/06).

The claims must be functionally limited.

eneric control
see decisions
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Example of specific technical implementation - g®
[ R BT 110> )

Dimension: Specific technical implementation

CPU AGP BUS GPU

: GEUMEMORY 220 - e
| RE==0 . |
w:onzum__?_u;:{) I Using Fast matrix- - % }
et lm wensll by multiplications and il ﬂ@Ef:T 7/\# b @; \
] | oo | convolutions on GPU GE’E} = WATHIFR S K
=T — for training and testing WEAIAZ VD
T :@ AR fero .
- = o Separation of pre- CPU K OFGPU (ZFB T
il [P processing and AT LB B I & T e
e B "‘1" " training phases on Za D
o = T o ||, [T CPU and GPU
& =
CO ool Based on EP1569128

Source: EPO “The patentability of artificial intelligence and machine learning applications”
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Examples of technical application .
[ BT 594 FE DB

Technical vs. non-technical application: Short , ,
N aTly et 7" N . I
examples FINHY vs FEEATRY RIS A -
= A mathematical method for distributing load in a computer network =N Eo‘:L - A — Z\ v N =71 ZBITHe— NEds5 D
128 DIFHIITIE
= A computer-implemented method of designing an optical system using a L o s . N e Ao
mathematical formula for determining refractive indices and magnification i"z jj% g;ﬁ;%é% ?t g & 7= ;i) ;'é E ﬂijgl 2{{;3}4 i ;ii JI%J
factors so as to obtain optimal optical performance ;\E H D _5 L j:i o E J; - ,? i g na j?gi
@ = A cryptographic computation method with masking operations to protect the
computation against power analysis I — ST B 5@%1%%%? 27D~ A%

A A1 F O B S A T
. = A method for classifying records comprising mathematical steps, the
classified records being used in a billing procedure BFHIAT v T % @U%ﬂ@%@ﬁ:} FAZAT 547?_ DD ITE,
FESRAEIZ B W THEH S5 S v ftex

Source: EPO “The patentability of artificial intelligence and machine learning applications”
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Examples of technical application
T BT A /.1 DB

Dimension: Technical application

600

N
Use of Neural Networks 100~ \ b
in heart monitoring 7 Ll | | Recsver -l e compuer
apparatus for identifying 200 l
irregular heartbeats s [
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Source: EPO “The patentability of artificial intelligence and machine learning applications”
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Examples of technical application e
[ BT B DB

Dimension: Technical application

¥

Method for controlling
Proposed Controller a turbine using a
neural network

s :‘t RBF Neural Network :
' : P, e
L Ol e Z1—FHRYRT—UER
| et | 8B HIEDI-DFE

w
".M.Qe
L]

»

Wind Turbine Based on EP2801000

Source: EPO “The patentability of artificial intelligence and machine learning applications”
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Examples of technical application .
[ BT B DB

Dimension: Technical application

Method for assisting vehicle Bt |~ 316
guidance over terrain . m::m"**"“
V. Train Fortmage Traing ) - { Training images
Now-field
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D= D% S
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Source: EPO “The patentability of artificial intelligence and machine learning applications”
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So not everything Is patentable .
FREFIC7E LV

Some typical applications of Al fall within contexts that have been

considered as non-technical.

GO6F17/20: Natural language processing, linguistic problems, semantic
features...

G06Q: Business methods...

G6F17/30: Information retrieval, classification of unstructured text
documents

BRIAGI N TRNRE DG B ISR ZIERMTRI TH D LIS 5,
GO6F17/20: BASEENIE, SFEME. ERFE. ..

G06Q: EDHRR=AYYEK...

G6F17/30: [FHifEE. SFEEILT T AN ED 7 4E...
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So not everything is patentable — Example . ="
S Ay A AT il

T 0022/12 Spam Classification T0022/12 2/344%%

A technique which utilizes a probabilistic classifier to detect junk e-mail
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APPLICATION PROGRAMS 130 240 SpECIFIED MAIL
- CLASSIFICATIONS)

Source: EPO “The patentability of artificial intelligence and machine learning applications”

e STUDI0 TORTA



So not everything is patentable — Example ., ="
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T 0022/12 Spam Classification

= A method of classifying an incoming electronic message
performed by a computer program executing on a computer,
as a function of content of the message, into one of a plurality of
predefined classes |

= wherein [a] classifier has been trained, on past classifications of
message content for a plurality of messages [...]

» classifying, in response to a magnitude of the output confidence
level, the incoming message as a member of said one class of
messages

Source: EPO “The patentability of artificial intelligence and machine learning applications”
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'he EPO has deemed that classification of messages on
the basis of its content is not technical per se.

The EPO notes that, even though an e-mail system
presents technical characteristics, what is classified is the
content of the e-mail, which, however, is not technical.
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Clarity P
BRER 14

Art. 84 EPC requires the claims to be clear and concise.
It Is therefore necessary to use suitable terms.

Not all the terms used In the Al field have a unique
Interpretation (for example, commercial terms or terms that
have no meaning are used).

EPCEBAKILY L—LHAHBENDERTHESZLEEZHRTEL TS,
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Al terminology — G-ll 3.3.1 — Technical character

Term or expression Meaning?

Support vector machine Abstract classifier or hardware or software (machine)
Reasoning engine Abstract algorithm or hardware or software engine
Neural network ' Abstract model or implemented model
Computational node Conceptual entity or hardware node

Synaptic connection Logical connection or hardware connection

Using Al, using machine

e ?
intelligence

AIFAEE - G-13.3.1 - BifiT 951
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Source: EPO “The patentability of artificial intelligence and machine learning applications”
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