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Abstract. In different domains, compliance with legal documents about
industrial maintenance is crucial. Legal industrial maintenance is the le-
gal commitment of a company to control, maintain and repair its equip-
ments. With the evolution of legal texts, companies are increasingly
adopting automatic processing of legal texts in order to extract their key
elements and to support the task of analysis and compliance. To perform
such a task of knowledge extraction, a number of state-of-the-art pro-
posal relies on a semantic model. Based on existing models from both
legislative and industrial maintenance domains, we propose a new se-
mantic model for the legal industrial maintenance: SEMLEG (SEmantic
Model for the LEGal maintenance). This model results from an anal-
ysis of documents extracted from the Légifrance French governmental
website.

Keywords: Semantic model · legal maintenance · industrial mainte-
nance.

1 Introduction

In December 2021, the CNIL (French National Commission for Computing and
Liberties)3 has applied a record penalty against Google of 150 million euros for
non-compliance with the law. This example shows that companies are obliged
to respect the law and risks, otherwise, severe sanctions can be applied. In order
to carry out a legal monitoring, companies usually rely on human expertise
to manually analyse legal documents. As highlighted in [17], in France, there
are “more than 10,500 laws, 120,000 decrees, 7,400 treaties, 17,000 community’s
texts, tens of thousands of pages in 62 different codes. Some are constantly being
modified: 6 modifications per working day for the 2006 Tax Code”. Therefore, a
first problem is the quantity of legislative documents and their constant updates.
Secondly, the domain-specific vocabulary can make it difficult to understand the
3 https://www.cnil.fr/



legislation. Third, the abundance of cross-references in legal documents makes
reading them tedious.

In order to address these issues, companies and the scientific community con-
sider the automated processing of legislative documents. With the advantage of
helping to process massive information, the processing of such documents aims
to extract and to represent legislative rules. In this paper, we focus on struc-
turing the legal maintenance information through a semantic model: SEMLEG
(SEmantic Model for the LEGal maintenance). These extraction and structur-
ing objectives have concrete applications. As an example, elevator maintenance
technicians can be assisted by automated tools that analyse legal documents and
propose to them a synthetic view of the elevator maintenance plan.

The rest of this paper is organized as follows. Section 2 presents a motivating
example to illustrate our goals. Section 3 introduces the main related works
on knowledge extraction from textual documents, with a focus on legislative
semantic models and on semantic models of industrial maintenance. Section 4
presents SEMLEG model, which aims to cover the domain of legal industrial
maintenance. Finally, the paper is concluded in Section 5.

2 Motivating example

Figure 1 shows an example of document from the French governmental website
Légifrance. This document has been translated with Google Translate. It de-
scribes the legal regulation for companies working on lifting devices, and more
specially on their checks. As in Figure 1, several cross-references are illustrated in
Section 1; the text mentions different articles (R4323-23 to R4323-27, R4535-7,
[...]) and refers the reader to the labour code. Section 2 of the document is ded-
icated to define what is a lifting device and a lifting accessory. It is worthwhile,
with an automated process, to extract and synthesize the relevant elements from
the document. In our case, we can expect knowledge extraction about the defini-
tions in Section 2 and the rules in Section 3. First, the definitions allow systems
or human to categorize the equipments into a group bound with a set of rules.
In this way, when the technician uses a Computerized Maintenance Manage-
ment System (CMMS) to operate on a lift, it knows the lift as an asset category
and can suggest retrieving the manufacturer’s instructions from the head of the
establishment according to the order of March 1, 2004, Section 3.a.

The information extraction task can be broken down into multiple subtasks.
The first one is the extraction of information from legal documents. The second
one is the structuring of this information. The next sections are dedicated to
answer these questions. Later in this paper, we will illustrate our proposition
with the legal document, as in Figure 1.

3 Related work

This section presents a state of the art of the different proposals in information
extraction from textual documents. The use of semantic models will be studied



Fig. 1. Example of an ‘Order’ from Légifrance translated in English.



in Section 3.2 with a particular attention on models related to the law (Section
3.2.1) and models related to the industrial maintenance (Section 3.2.2).

3.1 Information extraction

Information extraction is a broad domain with multiple proposals in the scientific
community. Nowadays, a wave of works has notably adopted neural networks in
labelling or classification tasks in order to extract relevant elements. We can cite,
for example, the work of David B. et al. [3] who developed a system allowing to
anonymize German financial documents. The system makes it possible by find-
ing entities such as first and last names, postal and e-mail addresses, locations,
etc. The study was conducted on different architectures such as RNN (Recurrent
Neural Networks), LSTM (Long and Short Term Memory) [18] or CRF (Condi-
tional Random Fields) [12]. The Transformers’ technology has been introduced
[21] and has surpassed many existing models. It has been demonstrated that
this architecture can be successful used to extract named entities [24] and to
structure texts into knowledge graphs [5].

A significant part of the works proposes an information extraction based on
resources containing, in a structured way, the concepts of a domain as well as the
relations between them. These resources are semantic models like, for example,
ontologies or knowledge graphs. The creation and the use of a semantic model
has been the subject of different proposals in the literature. Munira A. et al.
[1] proposed an Ontology-Based Information Extraction (OBIE) system with
the objective of extracting, from textual documents, the land suitability for
residential use. In the domain of industrial maintenance, [6] developed a system
that relies on a semantic model and that allows managing the maintenance assets
in industry. In the following section, we introduce the semantic models in the
domain of the legal maintenance. We will, at least, present the two main domains
related to the legal maintenance: the law and the industrial maintenance.

3.2 Semantic models

Semantic models related to the law. One of the early works in semantic
modelling related to the law [11] created the “Frame” model, which aims to
structure legal rules. Many of its concepts will be found in the further works.
Van E. et al. [20] detail two of these models dedicated to the representation
of legislation: FOLaw and LRI-Core. LRI-Core has been used as a high-level
ontology for the modelling of German administrative laws. LKIF [8] is an open
source ontology alternative to LRI-Core which can be applied on multi-domain
representation of the law in order to facilitate its reuse. This ontology contains
for example the notion of “Right” which characterizes the permission, obligation
or prohibition to perform an act according to the law. LegalRuleML [2], an XML
standard for the legal domain, has been inspirited by LKIF to represent the legal
knowledge and legal reasoning.

The LKIF ontology has been constructed via a supervised approach in order
to manually build a semantic model [9]. While most works have considered the



construction of the models in a manual manner, several alternative approaches
have considered the construction using automatic approaches on large corpus
[16].

Beyond structuring knowledge semantically, other works focus on mathemat-
ical formalizations using, e.g., deontic logic rules. Propagated in the scientific
community by [23], this formalization of philosophical concepts relies on sym-
bolic reasoning with notions of modality (prohibition, permission, obligation).

Semantic models for industrial maintenance. Semantic models dedicated
to legal maintenance have also been addressed in scientific research. In 2004,
Rasovska I. et al. [15] proposed a system composed of a conceptual model al-
lowing to make decisions related to the industrial maintenance. Few years later,
the IMAMO (Industrial MAintenance Management Ontology) [6] has been pub-
lished. IMAMO is an ontological model with the objective of standardizing in-
formation exchanges related to maintenance. It aims at ensuring semantic in-
teroperability while generating data to be used as a decision-making support.
Many other works reflect this structure life cycle for industrial equipment [7, 19,
14, 13, 10]. We find in these models essential concepts for industrial maintenance.
For example, the notion of ‘actions’ that group different acts specific to main-
tenance such as assembly, energization, scrapping, etc. We can mention a last
open source model produced by the IOF group (Industrial Ontologies Foundry)
which tries to "create a set of reference and open ontologies covering the whole
industry domain"4.

3.3 Positioning

From all semantic representations listed above, none of them is sufficient on its
own to represent legal industrial maintenance. On one hand, we have models
specially designed to model legal rules, but we can’t find key elements of main-
tenance such as material entities. On the other hand, industrial maintenance
models have been proposed by the scientific community, but do not structure
the legal notions. The limit of the state of the art arises here with the inability
to fully model the domain of legal industrial maintenance.

The reuse of existing ontologies is in fact a practice in ontology construction.
In particular for information retrieval and knowledge engineering, in [22], the
authors mention two main constraints for the implementation: the first one is
the adequacy of ontologies with the information retrieval task. The second con-
straint is to find ontologies that represent, jointly and accurately, the domain.
However, it appears that the domain of legal industrial maintenance, being very
specialized, do not comply with the second constraint. The existing models, not
covering the specificities of the domain we are dealing with, we decided to create
SEMLEG, reusing as much as possible existing ontologies. This model allows
linking the Computerized Maintenance Management System (CMMS) with the
legal obligations present in the legal texts.
4 https://www.industrialontologies.org/our-mission/



4 Semantic model for legal maintenance: SEMLEG

In this section, we detail the different concepts of SEMLEG. A second part is
devoted to illustrate the SEMLEG model on an example taken from Légifrance5.

4.1 Reusing existing vocabularies

As introduced in the previous section, there are two main approaches for building
an ontology: automatically with a large corpus or manually by experts. In this
paper, we have chosen the construction via experts, supported by the reuse of
existing semantic models (as further detailed in the following). This choice is
motivated by a desire for interpretability between the models, as well as the
reuse of existing concepts rather than trying to recreate them [4]. In SEMLEG
we use two existing ontologies: LKIF-CORE is dedicated to the legal elements
and IOF to the maintenance elements. In this section, we will describe in more
detail the motivation for choosing these ontologies. Both of LKIF-CORE6 and
IOF7 are hosted on GitHub and can be easily accessed.

Fig. 2. Fragment of the IOF ontology.

Figures 2 and 3 illustrate the fragments of IOF and LIKIF of interest for
SEMLEG: Norm for LKIF-CORE and independent continuant, action for IOF.
We have the class lkif-core:Norm and, with this concept, we can represent the
notion of obligation and prohibition as presented before. On the IOF side, we

5 https://www.legifrance.gouv.fr/
6 https://github.com/RinkeHoekstra/lkif-core
7 https://github.com/welschmichel/IOF_Maintenance_Working_Group_Public



Fig. 3. Fragment of the LKIF-CORE ontology.

have the class lkif-core:independent continuant which allows representing
material and immaterial entities. We will find, for example, on the immaterial
side: geographical areas. On the material side, we will find: the owner, a buyer, a
seller, etc. We will also find more inert elements like: mechanical systems, tools,
machines. We also chose to include iof:Action which allows representing, for
example, maintenance tasks, the action of buying, selling, etc.

4.2 Construction and explanation of SEMLEG

The process of constructing SEMLEG has been divided in two main steps: (1)
the extraction from Légifrance of three representative industrial maintenance
decrees in various domains: pressured equipments8, lifting machines9, and buried
tanks10; (2) the identification of the recurrent parts of the rules that compose
the orders and the construction of the semantic model by 4 experts, each one
coming from a different field of expertise: (a) industrial legal maintenance, (b)
ontological knowledge modelling, (c) generalized information systems and (d)
automatic natural language processing. This work allowed us to obtain the model
illustrated in Figure 4. Its implementation in OWL from the software Protégé11

is available as open source on GitLab12.

8 https://www.legifrance.gouv.fr/loda/id/JORFTEXT000036128632/2022-06-01/
9 https://www.legifrance.gouv.fr/loda/id/JORFTEXT000000439029/2022-07-01/

10 https://www.legifrance.gouv.fr/loda/id/JORFTEXT000018820571/2022-06-01/
11 https://protege.stanford.edu/
12 https://gitlab.irit.fr/semleg/semleg



Fig. 4. SEMLEG semantic model.



Table 1. SEMLEG concepts and definitions

Concept Definition Example
Source Allows, like Russian dolls, to encapsulate a set of rules,

definitions or other sources.
Article L. 512-5

Link Links two sources together. This link can be a repeal, a
mention or a modification.

Modified by ORDER of May 11, 2015

Definition Stores the definition of an act or resource. A functional test of a lifting device is the
test which consists in moving in the most
unfavorable positions

Rule Describe the rules and allows aggregating the necessary en-
tities.

The periodic general verification of lift-
ing devices must be done every twelve
months.

Act Is the act of the rule. Verification
iof:Action Represents actions in the field of industrial maintenance. Verification
Resource Represents the material or immaterial resources of a rule. Lifting devices
Undefined Represents undefined resources.
iof:independent continuant Brings together tangible and intangible entities. Lifting devices
Modality Represents the modality of a rule, which can be an obliga-

tion, a prohibition or a permission.
Must (obligation)

lkif-core:Norm Reflects the legal or moral right to do or not to do some-
thing or to obtain or not obtain an action, thing or consid-
eration in civil society.

Must (obligation)

Operand Represents the elements on which a logical operation will
operate.

Operator Represents the logical operation operator.
SuccessiveConjunction Represents performing one action after another. I do A and after B
ParallelConjunction Represents the performance of an action at the same time

as another.
I do A and at the same time B

SimpleDisjunction Represents the completion of one action or another. I do A or B
Condition Conditions acts, resources and operators. Lifting devices used for the transport

of persons
TemporalCondition Conditions via a temporal aspect. Every twelve months
SpatialCondition Conditions via a spatial aspect. In the factory area
NumericalCondition Condition via a numeric value. After 5 cm



Table 1 presents the list of SEMLEG concepts and the definition attached to
each concept. In the rest of this section, we will see in particular how SEMLEG
allows us to structure the legislative tree, the rules, the operators between the
rules as well as the conditions.

The legislative tree is modeled by a successive imbrication of groups, al-
lowing to structure the legal information. For example, we will find a chapter
dedicated to an idea which is itself in a section. Chapters, sections, articles, etc.
are modeled via the concept semleg:Source and their nesting via the relation
semleg:hasSubSource. To link sources together, we have introduced the con-
cept semleg:Link. It allows a source to abrogate, mention or modify another
source. At the leaves of this tree, which is the legislative document, there are
two types of elements: definitions and rules. Definitions are a legal explanation
of what is meant by the use of a term. They aim to characterize objects, acts,
actors, etc. Rules, on the other hand, are responsible for carrying the main leg-
islative information.

The rule is characterized, in SEMLEG, by: a subject (semleg:hasSubject),
an act (semleg:Act), a modality (semleg:Modality) and an object (sem-
leg:hasObject).

For the construction of SEMLEG, we have reused existing concepts; this is
why we can see on the diagram equivalence relations between SEMLEG classes
and IOF or LKIF-CORE classes. So we have equivalence between the classes:
lkif-core:Norm and semleg:Modality, lkif-core:independent continuant
and semleg:Resource, iof:Action and semleg:Act.

Note that a resource can sometimes be undefined (semleg:Undefined). For
example, in the sentence: “A draft of the report must be sent at the end of the
audit”, we do not find any mention of the subject (who must hand in the report).
As a result, the rule will therefore be modelled with an undefined subject.

Sequence of rules. Like the mathematical operations, we have introduced op-
erators (semleg:Operator) and operands (semleg:Operand) which are con-
cepts that allow us to reason about the sequence between rules. We have so far
identified 3 different operators: simple disjunction, the parallel conjunction and
the successive conjunction. The simple disjunction can be translated as: “I do A
or B”. The parallel conjunction can be translated as: “I do A and at the same time
B”. The successive conjunction can be translated as: “I do A and then only
B”. The operators thus make it possible to structure the chains of rules (the
operands) in the legislative texts.

Conditions are concepts that can be used by acts, resources and operators.
For example, conditions can add a notion of time to the performance of an
act: “When the installation is shut down [...]”. Within the framework of our



study, we met mainly three sub-types of conditions: temporal conditions (sem-
leg:TemporalCondition), spatial conditions (semleg:SpatialCondition) and
numerical conditions (semleg:NumericalCondition). This list is not exhaus-
tive, and the more particular conditions can be structured via the parent class :
semleg:Condition.

4.3 Extract from Légifrance structured via SEMLEG

In this section, we illustrate the use of SEMLEG with an example (Figure 5) ex-
tracted from Légifrance. Consider the following example: “When the installation
is permanently shut down, the tanks and pipes are degassed.”13.

Fig. 5. Order of 18 April 2008 from Légifrance.

As we can see in Figure 5, the example is depicted in a sequence of nested
blocks. In our case, the rule is in Section 5, itself in Title A, itself in the Order of
18 April 2008. This nesting introduces the first concept: semleg:Source. This
separation allows two sources to be linked together via semleg:Link. In our
example, “Section 5” is a source connected to “Order of August 9, 2017 - art. 2”
by a modification link. It is through this process that we are able to model the
evolution over time.

The following sentence available in Section 2 illustrates the concept of defini-
tion: “A tank is said to be buried when it is completely or partially below the level

13 https://www-legifrance-gouv-fr.translate.goog/loda/article_lc/
LEGIARTI000035650389/2022-06-01?_x_tr_sl=fr&_x_tr_tl=en&_x_tr_hl=fr&
_x_tr_pto=wapp



of the surrounding ground, whether it is directly in the ground or in a pit. Tanks
installed in premises are not considered buried, even when the premises are lo-
cated below the surrounding ground.”14. This sentence is an essential element in
understanding and defining what a buried tank is.

In Figure 6, we have labelled our example sentence using the concepts we
define in SEMLEG (we do not detail the links with other ontologies). We thus
find the following concepts: modality, resources, act and conditions.

Fig. 6. Example of a Légifrance sentence structured with SEMLEG

In our example, the modality is an obligation in implicit form. Indeed, unlike
explicit modalities which can have verbs like “must” and “can”, implicit modalities
do not have these verbs. The second element is the act which is in our sentence:
“are degassed”. This action is performed by a subject not mentioned in this sen-
tence. Finally, the subject will perform an action on another resource considered
as the object of the rule: the tanks and the pipes. This second resource can find a
more precise characterization in IOF via the concept: iof:Maintainable Item.

Then, the operator is in our case a simple disjunction thanks to the word
“or” which allows choosing between ’a competent person’ and ’an organization’.
The operator acts here as a junction between the rule proposing ’a competent
person’ and the second one proposing ’an organization’.

14 https://www-legifrance-gouv-fr.translate.goog/loda/article_lc/
LEGIARTI000030706280/2022-06-01?_x_tr_sl=auto&_x_tr_tl=en&_x_tr_hl=
fr&_x_tr_pto=wapp



Finally, we have the conditions. In our example, “when the installation is
permanently shutdown” is a condition that qualifies the act.

5 Conclusions and future work

In this paper, we have presented a semantic model called SEMLEG which al-
lows structuring textual documents of legal industrial maintenance. This model
results from a manual analysis of documents from Légifrance involving domain
experts. It combines existing ontologies from legal and industrial maintenance
domains. While we have illustrated the use of SEMLEG with a subset of repre-
sentative documents, the next step of this work will be to extend the evaluation
of the adequacy of the proposed model with a larger set of documents within a
task of information extraction. This can led to the evolution of the model. We
plan also to assess the benefits of SEMLEG in the extraction task, by comparing
the task performance without SEMLEG and with SEMLEG.
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