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Copyright on software: the law

Italian law on copyright: Legge 22 aprile 1941, n. 633 (novella 1992)

Under said law, creative intellectual works belonging to literature, music,
figurative arts, architecture, theater and cinematography are protected,
whatever the mode or form of expression are protected,

Computer programs are also protected as literary works under the Berne
Convention on the Protection of Literary and Artistic Works, ratified and
enforced by the Law of 20 June 1978, n. 399

Computer programs, in any form expressed provided that they are original
as a result of the author's intellectual creation;

Unless otherwise agreed, if a computer program is created by the employee
in the performance of his duties or on instructions given by his employer, he
is the owner of the exclusive rights of economic use of the program created.

The major advantage of copyright protection lies in its simplicity




Copyright on software: the protection

a)

b)
c)

The ideas and principles underlying any element of a program, including
those at the base of its interfaces, are excluded from the protection
afforded by this law. The term program also includes the preparatory

material for the design of the program itself

(art. 64-bis) exclusive rights include (i.e. what is protected is):
reproduction, whether permanent or temporary, in whole or in
part by any means or form; loading, displaying, transmitting,
storing,
translation, adaptation, transformation,
distribution to the public




Copyright on software: what is allowed

The backup copy is allowed,;

It is allowed: observing, studying, testing and understanding the
principles;

The following are allowed: reproduction and translation to make
essential changes to interoperability.

Are you allowed to make a
backup copy of softwarc?

A Yes
B. No




Copyright on software
Italy registration with S.l.A.E.

Public Register Software : https://www.siae.it/en/autori-ed-editori/the-
registers/public-register-software

To register a program, the applicant must send a “declaration” and a
“description” to SIAE more than, of course, a sample of the program to
deposit on a write-once digital device (CD-ROM, DVD).

The request/declaration of registration of a program, on the appropriate
form 349), must be sent to SIAE filled and signed in original.

On the form 349 a virtual stamp duty of € 16.00 charged to the depositor
will be placed by SIAE Offices.

In case authors are more than two, the instructions regarding a third or
more authors must be inserted on the back on the form, in the
appropriate “integrations” field.




PATENT

Why patents are powerful tools?




CLAIMS: DEFINITION

The claims define, in technical terms, the extent, i.e.
the scope, of the protection conferred by a patent,
or the protection sought in a patent application.

The purpose of the claims is to define which subject-
matter is protected by the patent.




Example: SMART VEHICLE

BACKGROUND OF THE INVENTION

A smart vehicle is a comprehensive system integrating functions
such as environmental perception, planning decision and multi-
level assisted driving so that the vehicle has a smart environment
perception capability and can automatically analyze security and
danger states of the run of the vehicle, and so that the vehicle
reaches a destination by a person's will and finally achieves the
purpose of operating in place of a driver. In recent years, the
smart vehicle has become a development and research hot spot in
the field of world vehicle engineering and a new motive power for
growth of vehicle industry, and many countries introduce it into
their respective smart transportation systems for which they put
focus on.

Decision-making and control play a crucial role in a smart vehicle
driving system, wherein control of a steering wheel is a type of
relatively important control. Current control of the steering wheel
of the smart vehicle is mainly based on PID algorithm, i.e., during
procedure control, control is performed according to proportion
(P), integration () and differential (D) of a deviation. However,
when control is performed for the steering wheel of the smart
vehicle by using this algorithm, a lot of man power needs to be
input for parameter regulation on the one hand, and on the other
hand, sensors are substantially relied on.
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Example: detailed description

6

Sample
/\I‘ Various neural network models may be employed, such as
_— 101 convolutional neural network (CNN), feedforward full con-
- nection neural network (FNN) and the like
Acquirc sample data which comprise comesponding o The draining procedure of the neural network model is
Steeing whvel taning tgies wudet deiving 5 described briefly as follows
e y Data employed upon model training comprise
Sample acquiring unit 1) Features: feature| 0], feature{1], feature|S] are used
_— 0 respectively to represent values of the employed six features.
z 2) Steering wheel turning angle represented by a label
Extract vehicle state featurcs and road condition 0 P 10 Normalization processing is performed for the label
Soatarns o s sample duia Normalization is performed as follows according to a maxi-
Feature extracting unit Model optumizing unit mum value max of the steering wheel tuming angle and a
103 minimum valve min of the steering wheel tuming angle:
" label'(Label-min) (max-min 1
Use the extracted features 1o train a neural network ~ 0 = ;
model 80 obtain the smast vehicle control model = W hc]rcm label is the steering wheel tuming angle after the
normalization
Mode! trainiag wnit T Yoo Test evaluation unit Normalization processing is performed for features. The
T wodole normalization is performed as follows according 10 an
= 20 average value and a standard deviation of values of features
I Perform test evaluation for the smart vehicle control 5
model model_inpur{f]~{featurei }-mean]i]yvari @
wherein model_input[i] is a value after feature(i] is nor-
l 08 Fig. 3 malized, mean(i] is an average value of feature(i), and var{i]
A 25 is a standard deviation of feature [i]
Optimize the smart vehicle coatrol model using an Model parameter matrixes are A, B, C and D, wherein
evabuation result matrix A is a matrix with 6 rows and 128 columns, matrix
o 1 B is a matrix with one row and 128 columns, matrix C is a
matrix with 128 rows and one column, and matrix D is a
50 matrix with one row and one column, wherein 128 refers to
Fig. | Feature extracting unit the number of nodes in a concealed layer of the neural
network. 128 is taken as an example here, or other values
— 201 may also be taken. The training procedure is a procedure for
: 12 determining the four model parameter matrixes. Upon onset
Extract vehicle state features and road condition e - 38 of the training, the four model parameter matrixes are first
features of a vehicle to be controlled Tuming angle obtaining initialized, namely, an initial value is endowed to them
unit ) Model training is performed according to the following
l J— formulas
20 layer-tan himodel_input® 4+5) 3
Input the extracted features into the smant vehicle
coatrol model to obtain a steering wheel turning sngle label*=layer*C+D) @
X wherein model_input is a matrix comprised of model_in-
Coatrol processing unit put[0]. model_input[1], model_input|2], model_input|3],
03 45 model_input|4] and model_input[S
N % The smant vehicle control model is obtained after the
U S Whvty‘fhz:;\:!“:v::kwmx the stoeting sample data are used to perform the training of the neural
network model. Input of the smant vehicle control model is
six characteristics, and output thereof is the steering wheel
Control system 0

turning angle.
X Afer the above training is completed, the following steps
Fig. 2 may be further executed to master and improve the precision
of the model

In 104, test evaluation is performed for the smart vehicle
control model

Fig. 4




Example

To explain the invention:

- Description: about 5000 words (30 pages)
- Drawings: 4 drawings, showing flowcharts -
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and their training.

How many software instructions to
implement the method ?

i Mete Habga s, the e his
peatenl |5 anwrahad of Sdpsesd onder 14
S0 155h) by T8 ke
Appl. Mo |STELTEY
S 1, 2L
Priver Fulilicaren Dhecs
) Forrign Apploation Prisvity Iheta
. ([, A 1 043915

210 ek AL
By (5D [P LT
[ EE B (AR
LA S [ ]
LRI LN |
[ B FADRY 30 L0 el J EeET

(20 A 0], Gy A8 [ I01R00
I8 Fiekd o O lnad Bation Searh
A 1 1ANIS; CEsH [T diGN W
S ppplicaie file Tor covapleks sorch ey

US 10,065,680 B2
Sep. 4, M08

m Paiemi Mo,
44y Dt of Patent;

[ Heferenees 4 bied

LS PATENT MW 1UMERTS

NEIOIMTE 41 4280 Espara PSR | 3T
TR

NOECDTLSE &) VB 1

NIRRT 417 SR Waimmss [

FOREIGH PATENT DOCUMERTE

(=5 DIDAEDT A& 472801
WTHAS 110 1

1 oomtinaesd |

OTHER PLHLECATICS

Sl Cilleny At ool i

Feb. 21 3017 woik Exglin ie ea fem Uikl [
(L% will
Primgry Hopwner Pl ctewl 13 Lang

CME Awowmgy, dpew, s Fivw — Lafaz & Pare, LLP

() KNS TH T

Thee poeeedl [nveation proviks o medsd ofbalklisg & saon
wdic bz reedel aidd o metbed and opporoios Far
caimabrolliag o sl <. whinie b seilaed of bioldeg
a maor vehicle e SOprises Scqu gy sl
whead Wik

corrrolling s e velicle conipr s eorecng vebic ke s
kmtpres ond mad coeebiiea feames of 0 vEick B ke
e exmkal leabues wi
2l 10 i 5 98
feg ke vdhide 1 ke omindol semg s
s angke The presend laveaton baikls
chiche conimd mdd m o3 madmw kaming
Tuid e, Joss el poiine rhadsal Wik il oid
rahpces e poeer coas cam] Ty parmmoier egelaien

I waerl
bl Temieg

1# Clalme, ¥ Drawiog Sheets




CLAIM 1 (US 10,065,680)

A computer implemented method for building a smart vehicle
control model, comprising:

a) acquiring sample data which comprises corresponding
steering wheel turning angles under driving environments;

b) extracting vehicle state features and road condition
features from the sample data;

c) using the extracted features to train a neural network
model to obtain the vehicle control model.




1)
2)
3)
4)
5)

6)
7)
8)

BROAD PROTECTION

not limited to specific vehicles;

not limited to specific sensors or detected parameters;

not limited to specific Neural Network typologies;

not limited to specific training algorithms;

not limited to specific mathematic formulas, configuring
parameters, thresholds, or weights,

not limited to numerical values

not limited to particular electronic circuits

not limited to specific software operative systems or languages

Patent protection is very broader than the one offered by the
copyright system

) \
' gD %
pROTECTED]




Artificial Intelligence

With the latest types of artificial intelligence, the computer program is no longer a tool; it
actually makes many of the decisions involved in the creative process without human
intervention.

Patent field (invention or industrial design):

A.l. is employed to design a new compounds
A.l. is employed to design a new drug

- A.l. is employed to design a new biological entity
A.l. is employed to define a new control model
A.l. is employed to design fashion products

Copyright (works)

- A.l. is employed to create specific software (e.g. algorithms)

- A.l. is employed to create specific texts (e.g. new articles)

- A.l. is employed to create portraits (after learning a style)

- A.l is used to determine the behavior of non-player characters (NPCs) in games.




Emerging issues

Patent field (invention): Who is the inventor?

Copyright (works): Who is the author?

?

The person who designed the Neural Network
The owner of the Neural Network

The user of the NN (e.g. videgame palyer)

The Neural network itself.




COPYRIGHT AND A.l. : Authorship

Most jurisdictions state that only works created by a human can be
protected by copyright.

There are two ways in which copyright law can deal with works where
human interaction is minimal or non-existent:

A) To deny copyright protection for works that have been generated by a
computer.

B) To attribute authorship of such works to the creator of the program.

Another issue:

Should the law recognize the contribution of the programmer or the user
of that program?

Granting copyright to the person who made the operation of artificial
intelligence possible seems to be the most sensible approach.

Such an approach will ensure that companies keep investing in the technology,

safe in the knowledge that they will get a return on their investment.




PATENT AND A.l. : Inventorship

Although there is no explicit definition of inventorship in the European
Patent Convention (EPC), the common understanding is that inventors need
to be natural persons.

According the approach for standard inventions, the simple «owner», who
has not contributed to the invention, cannot be the inventor.

The designer is the inventor if has given an essential contribute to the
problem identification and its solution while user involvement has been
limited to switching on the system and/or reading the results.

Otherwise, the user can be the inventor if he/her has given an essential

contribute to the result and the NN designer has provided only general
knowledge on NN.
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