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Abstract

The integration of artificial intelligence (AI)
with terminology management (TM) has
opened new avenues for enhancing efficiency
and precision in both fields, necessitating stan-
dardized approaches to ensure interoperabil-
ity and ethical application. The newly formed
ISO/TC 37/SC 3/WG 6 represents the first ded-
icated initiative to study the standardization
of the mutual improvements of Al and TM.
This group aims to develop standardized frame-
works and guidelines that optimize the interac-
tion between Al technologies and terminology
resources, benefiting professionals, systems,
and practices in both domains. This article
presents the state-of-the-art in the mutual rela-
tionship between Al and TM, highlighting op-
portunities for bidirectional advancements. It
also addresses limitations and challenges from
a standardization perspective. By tackling these
issues, ISO/TC 37/SC 3/WG 6 seeks to estab-
lish principles that ensure scalability, precision,
and ethical considerations, shaping future stan-
dards to support global communication and
knowledge exchange.

1 Introduction

TM is critical to global communication by support-
ing the common understanding and exchange of
specialized knowledge across languages and cul-
tures. Within ISO’s Technical Committee 37 “Lan-
guage and terminology” (ISO/TC 37) !, Subcom-
mittee 3 (SC 3) 2 “Management of terminology
resources” has played a pivotal role in formulat-
ing general principles, recommendations, and best
practices for implementing effective, interopera-
ble, and machine-readable TM systems. These
systems support various computer language related
processes, such as computer-assisted translation
(CAT), controlled authoring, search engine opti-
mization, and machine learning.

'https://www.iso.org/committee/48104.html
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Advanced natural language processing (NLP)
technologies — especially large language models
(LLM) leveraged by generative artificial intelli-
gence (GenAl) since 2022 — today offer new oppor-
tunities to enhance and further automate TM tasks
which have the potential to make these processes
more efficient and terminology resources more in-
teroperable. In addition, the latest Al developments
have highlighted how curated terminology can sup-
port Al-powered tools and enhance their quality,
trustworthiness, and safety.

This bidirectional relationship, where Al func-
tions both as a support technology for TM and as a
domain requiring terminological data for improve-
ment, is the focus of ISO TC/37/SC 3/WG 6 “Ter-
minology Management and Atrtificial Intelligence”.
This Working Group (WG) aims to develop stan-
dards that facilitate both the successful and ethical
integration of Al into TM systems and the effec-
tive use of terminology resources to improve Al
solutions. This paper discusses the challenges of
standardizing this relationship within an unprece-
dented, rapidly evolving technological landscape.

2 State of the Art

2.1 Al for Terminology Management

The impact of Al on terminology builds upon
technological shifts dating back to the early
1990s—when TM transitioned from paper-based
to digital systems, as results of the integration of
terminology with computational linguistics. Ad-
vances in computational power and data availabil-
ity have subsequently enabled Al systems to per-
form large-scale data analysis, pattern extraction,
and complex decision-making—capacities aligning
with the knowledge-driven nature of terminology
work.

Al promises to transform TM by enhancing
and automating laborious and time-consuming pro-
cesses, such as term extraction, or Automatic Term



Extraction (ATE), a TM task in which neural net-
works have been applied in various ways, including
the generation of word embeddings as a contextual
representation of terms and the development of
classifiers for ATE (Lefever and Terryn, 2024; Tran
et al., 2023).

Word embeddings are vector representations of
words in a high-dimensional space, where words
used in similar contexts have similar embeddings
and tend to cluster together in that space. This
capacity helps in revealing hidden relationships be-
tween terms, as seen in specialized domains such
as maritime law (Mouratidis et al., 2022) and the
broader evaluation of terminology extraction meth-
ods (Di Nunzio et al., 2023).

ATE classifiers operate by classifying tokens in
sequence, using linguistic and statistical features
to determine their status as lexical units. This
approach supports a more efficient and context-
sensitive TM workflow (Terryn et al., 2022). In
enterprise settings >, AI has been implemented to
support terminology harmonization. For example,
the Busch Group uses Al to extract terms, detect
synonyms, and compare terminology across corpo-
rate databases (Beck and Fahlbusch, 2025). In Xu
et al. (2025), LLMs are highlighted as a key to the
future of terminology extraction tasks.

Recent advances in corpus alignment and
domain-specific language modeling (Ye et al.,
2024; Gururangan et al., 2020) indicate potential
for LLMs trained on terminology-rich corpora to
improve machine translation and domain under-
standing. Multilingual term alignment has also
advanced, with embeddings facilitating the match-
ing of equivalents across languages. Recent work
has shown their success in aligning Arabic—French
terminology (Setha and Aliane, 2023).

Al-backed chatbot tools have further enabled
semi-automatic validation through document re-
trieval and concept checking. While these tools
are not yet fully autonomous and require human
oversight, they enhance TM (Bezobrazova et al.,
2024). Al systems can be trained to assist con-
ceptual validation by recognizing criteria such as
term frequency, source authority, and definitional
quality. Al also facilitates the automatic discov-
ery of less intuitive concept relations, allowing for
the scalable construction of domain-specific knowl-
edge graphs. LLMs have recently gained attention
for their ability to carry out concept system ex-
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traction (ISO 5394:2024; Gromann et al., 2022),
hypernym detection (Cai et al., 2025), and term ex-
traction from knowledge graphs (Pan et al., 2023;
Cao et al., 2021).

Al can also help identify authoritative docu-
ments, which enhances corpus quality for ter-
minology work (Nagendra and Chandra, 2022).
Moreover, Al expedites terminology mining at
scale—minimizing manual tasks for terminolo-
gists and improving efficiency in large organiza-
tions (Hamm, 2025).

2.2 Terminology Management for Al

While ontologies have historically guided the struc-
turing of domain knowledge for Al systems, cu-
rated terminology resources in many cases remain
underutilized. Terminology data—complete with
designations, definitions, contexts and other data
categories—provides valuable added structure for
language models operating in specialized commu-
nication.

When LLMs are guided by curated terminol-
ogy resources, either through training, fine-tuning,
prompting, or retrieval, they exhibit improved fac-
tual grounding, contextual relevance, and reduced
hallucination. Hallucination—wherein LLMs pro-
duce plausible but incorrect outputs—is especially
problematic in critical fields. Terminologies act
as semantic anchors, reinforcing verified content
and supporting better error mitigation (Warburton,
2025).

Structured terminological data also expand rea-
soning in LLMs and support neuro-symbolic
methods by integrating inferential pathways such
as hierarchical (e.g., generic-specific) and non-
hierarchical (e.g., associative) concept relation-
ships. This aligns with the principles outlined
in ISO 704:2022, which standardizes the repre-
sentation of concepts, their relations, and defini-
tions in terminology work, providing a founda-
tional framework for knowledge organization in
Al systems (Iantosca, 2022).

Conceptual Model-Augmented Generative Al
(CMAG) leverages conceptual schemas to im-
pose structure on Human-LLM interactions (Fill
et al., 2024). CMAG encourages prompt gen-
eration within conceptual templates, facilitating
cross-domain application in software engineer-
ing, heritage studies, and knowledge organization.
Retrieval augmented generation (RAG), a promi-
nent paradigm for augmenting LLMs with exter-
nal knowledge - usually unstructured in text docu-



ments - to improve contextual relevance. Ontology-
grounded RAG (OG-RAG) expands this idea: doc-
uments are modeled as hypergraphs using ontology-
based clustering to enhance contextual understand-
ing and decrease inference costs (Sharma et al.).
Similarly, CLEAR (Clinical Entity Augmented Re-
trieval) utilizes entity recognition and ontology
links to maximize retrieval precision in clinical
contexts (Lopez et al., 2025). Such ontology-based
approaches can inspire the leverage of conceptual
knowledge in terminology resources to augment,
improve, or evaluate LLM capabilities. Terminol-
ogy Augmented Generation (TAG) (Fleischmann
and Lang, 2025) is a recently proposed paradigm
that integrates domain-specific terminologies into
text retrieval processes, aiming at achieving high
precision and computational efficiency.

Graph-structured retrieval (GraphRAG) offers
further optimization by using Knowledge Graphs
for query expansion, retrieval, and generative con-
sistency (Han et al., 2025).

Terminology also plays a central role in adapt-
ing general-purpose LLMs to specialized domains.
The VEGAD approach (Liu et al., 2024) automati-
cally identifies and integrates optimal domain vo-
cabularies into LLMs while mitigating catastrophic
forgetting.

Terminology-based integration has been pivotal
in neural machine translation tasks as well. Legacy
efforts include structured incorporation of glos-
saries into machine translation (MT) models (Mi-
chon et al., 2020), while newer methods like trie-
based extraction have led to efficient LLM train-
ing using limited specialized data (Kim et al.,
2024). Instruction-based fine-tuning further en-
hances cross-linguistic term consistency, as evi-
denced by MT+G-Align’s success in tasks like
WMT 2023 (Zhao et al., 2024).

Collectively, these methods underscore termi-
nology’s central value in improving contextual rel-
evance, factuality, and domain alignment of Al
systems.

2.3 Limits

Despite the synergy between Al and TM, chal-
lenges persist. One concern is bias in training
data, which can lead to culturally insensitive or
non-inclusive terminological usage. Studies on the
alignment of LLMs highlight its ethical criticality,
inherent complexity, and the numerous challenges
involved (Ji et al., 2024; Wang et al., 2024; Shen
et al., 2023). Studies in gender-inclusive transla-

tion point toward unresolved ethical issues in Al
integration (Gromann et al., 2023; Méchura, 2022;
Corral and Saralegi, 2022; Touileb et al., 2022;
Costa-jussa and de Jorge, 2020).

Another concern is the dependence of machine
learning models on training data whose features
and characteristics are unknown to its end-users,
which makes it impossible to understand clearly
how and why a given Al system makes certain de-
cisions. This is a lack of transparency that could
be addressed in the future, e.g. by building special-
ized LLMs (Ling et al., 2024), which are already
being tested across several domains (e.g. Calamo
et al. (2023) in e-justice, Chen et al. (2025) in
biomedicine), as well as by investing on prompt
engineering that could teach an Al system to make
better decisions (Xu et al., 2025; Heinisch, 2024).

Another area of concern is the automatic ex-
traction of terms and definitions. Bezobrazova
et al. (2024) observed that while ChatGPT is not
specifically designed for terminology extraction,
it can perform the task effectively when properly
prompted. However, compiling a thorough set of
terms requires considerable time. Di Nunzio et al.
(2024) corroborate this finding, noting that lever-
aging LLMs for term extraction, assessing term
difficulty, and generating definitions for complex
concepts is still in its early stages but holds poten-
tial for the future of ATE.

Al tools also face limitations in the automatic
recognition of terminological variation, language
varieties (e.g. American English, British En-
glish, Austrian German, Swiss German) and low-
resource languages (e.g.. Ladin, South Tyrolean
German) (Heinisch, 2024; Frontull and Moser,
2024; De Camillis et al., 2023).

Automated deep learning techniques for bias
detection and inclusive language identification re-
main an emerging area (Savoldi et al., 2023; Pier-
gentili et al., 2023). Ethical consideration must
thus accompany technical innovation in deploying
Al-enhanced terminology systems (Kumar et al.,
2024).

3 Standardization Challenges in the
Bidirectional Integration of
Terminology Management and Al

3.1 Standardization Challenges in
Al-Enhanced Terminology Workflows

Al is increasingly used to automate TM tasks.
These capabilities promise greater efficiency and



scalability—but also reveal substantial gaps in
traceability, quality assurance, and semantic preci-
sion. These weaknesses are particularly problem-
atic in domains where terminological accuracy is
crucial for regulation, safety, or legal compliance.

Several challenges must be addressed through
standardization efforts:

* Validation Protocols: There is a pressing
need for standardized validation mechanisms
to ensure that Al-generated terminological
units are accurate, contextually appropriate,
and domain-compliant. Human-in-the-loop
validation workflows, quality thresholds, and
expert review loops should be formally de-
fined.

* Metadata Schemas: Current metadata stan-
dards do not accommodate the unique char-
acteristics of Al-generated content. New
schemas are needed to record confidence
scores, sources of training data, contextual
prompts, versioning information, and post-
generation modifications.

* Tool Interoperability: Al-assisted TM tools
must integrate smoothly with existing termi-
nological ecosystems, such as termbases, con-
tent management systems (CMS), and trans-
lation tools. Standardized APIs and data ex-
change formats are essential to maintain con-
sistency and usability across platforms.

* Licensing and Attribution: Al outputs fre-
quently draw on heterogeneous training data,
much of which may include third-party re-
sources. Without appropriate licensing meta-
data, the reuse of such outputs in professional
contexts raises intellectual property and com-
pliance concerns. Machine-readable, stan-
dardized descriptors for licensing and use
rights must be incorporated into the data
pipeline.

¢ Explainability and Traceability: The
opaque nature of neural networks and genera-
tive models hinders the auditing and validation
of terminology-related outputs. Standards are
needed to enable traceability of model behav-
ior—potentially through techniques such as
RAG, hybrid symbolic methods, or prompt-
driven audit trails.

Collectively, these challenges call for the evolu-
tion of terminology standards to address emerging

Al-specific requirements. Without rigorous vali-
dation frameworks, interoperable infrastructures,
and transparent metadata, the integration of Al into
TM risks undermining the precision and credibility
traditionally associated with terminology work.

3.2 Standardization Challenges for the
Integration of Terminologies into Al
Systems

Integrating standardized terminologies into Al
systems presents a complex set of challenges
that span linguistic, technical, and ethical do-
mains. Al systems—ranging from knowledge
graphs to LLMs—often rely on representational
formats (such as vector embeddings or ontol-
ogy languages) that differ significantly from
those used in traditional TM environments such
as ISO 12620-1:2022, ISO 12620-2:2022, I1SO
30042:2019, and ISO16642:2017. As a result,
bridging the gap between terminology resources
and AI’s inference or generation processes requires
addressing several foundational standardization is-
sues.
Key challenges include:

* Fragmentation Across Industries and Lan-
guages: Terminology resources are often cre-
ated in isolated institutional or national set-
tings. In combination with a lack of adoption
of standards, this results in a rather low level
of interoperability. Cross-domain, multilin-
gual frameworks are underdeveloped.

* Under-Resourced Languages: Most termi-
nology resources exist only in high-resource
languages. This skews Al inclusivity and lim-
its access in culturally diverse contexts.

* Access Limitations: High-quality termi-
nologies in medicine, law, and engineering
are often proprietary. Licensing issues re-
strict open usage, especially in academic/non-
commercial Al applications.

* Complex and Costly Terminology Devel-
opment: Building terminology resources re-
quires linguistic and domain expertise and is
not easily scalable. Formats are often not com-
patible with contemporary Al pipelines.

These challenges point to the need for a new
generation of interoperability and governance stan-
dards capable of:



* Mapping between traditional terminological
formats and Al-ready knowledge structures
(e.g., ontologies, embeddings) (Roche et al.,
2009),

* Supporting modular, scalable, and semi-
automated methods for terminology validation
and enrichment,

* Embedding ethical and provenance metadata
within terminology resources,

* Encouraging the creation and standardization
of multilingual terminologies, especially in
under-resourced language settings,

* Defining lifecycle-aware structures that en-
able alignment between terminological data
and Al workflows.

3.3 Cross-Cutting Standardization and
Governance Challenges

Efforts to integrate TM and Al systems face sys-
temic challenges that go beyond technical interop-
erability.

A fundamental issue stems from the contrasting
development dynamics of the fields: Al is charac-
terized by rapid, iterative innovation cycles, often
driven by data-centric experimentation and agile
tooling. Conversely, TM evolves through slower,
institutionalized processes grounded in expert vali-
dation, domain specificity, and long-term concep-
tual stability. These contrasting tempos result in
mismatches between the needs of Al systems and
the availability or granularity of terminology re-
sources, complicating real-time integration, update
synchronization, and cross-domain scalability.

Additionally, several cross-cutting challenges
persist:

* Fragmented Standardization Ecosystem:
ISO/TC 37 (language & terminology), W3C *
(semantic web), and ISO/IEC JTC 1/SC 425
(Al are separate organizational frameworks.
The lack of cross-committee collaboration cre-
ates isolated representations and challenges
interoperability.

* Legal and Licensing Barriers: Terminol-
ogy resources frequently lack standardized,
machine-readable licensing information. This
creates uncertainty around reuse, especially in

*https://www.w3.org/
>https://www.iso.org/committee/6794475 html

Al workflows that involve automatic ingestion,
transformation, and content generation. Ini-
tiatives to integrate licensing metadata—such
as RDF-based descriptors or Creative Com-
mons tags—in standardized terminology for-
mats are still nascent and require broader in-
stitutional adoption.

Discipline-Specific Governance Models:
Governance structures in TM, Al, data ethics,
and digital infrastructure are organized un-
der different frameworks. As a result, collab-
oration between terminologists, Al develop-
ers, data stewards, legal experts, public-sector
institutions, and domain knowledge author-
ities remains limited. Effective integration
of TM into Al ecosystems demands multi-
stakeholder governance models that support
cross-disciplinary decision-making, account-
ability mechanisms, and shared compliance
frameworks.

Addressing these challenges will require proac-
tive coordination between standardization bodies,
the development of bridging standards across com-
munities, and the rethinking of governance models
to ensure that integration strategies reflect both the
conceptual rigor of terminology and the dynamic
realities of Al innovation.

4 1ISO/TC 37/SC 3/WG 6: A Strategic
Player in Bridging Terminology
Management and Al

4.1 Positioning the New WG in the Global
Standardization and Regulatory
Landscape

ISO/TC 37 develops international standards that
support the language industry, emphasizing inter-
operability, consistency, and quality in multilin-
gual content management. Within this structure,
SC 3 focuses on standards for computer-assisted
processes for managing terminological data. It is
responsible for key infrastructural standards such
as ISO 5078:2025, ISO 12620-1:2022, ISO 12620-
2:2022, ISO 30042:2019, and ISO16642:2017.

In early 2024, ISO/TC 37/SC 3 initiated Ad Hoc
Group 1 (AHG 1) to explore the growing synergies
of TM and Al, ultimately leading to the formal
establishment of WG 6 “Terminology Management
and Artificial Intelligence” in 2025.

WG 6 occupies a unique niche within the broader
standards ecosystem. While important Al and NLP



developments are underway in ISO/IEC JTC 1/SC
42—especially through its Joint Working Group
5 JWG 5) on NLP—these initiatives often treat
linguistic resources at a high level of abstraction
and do not sufficiently address the specificities of
controlled vocabularies and terminological data. In
contrast, WG 6 focuses specifically on integrating
TM with Al systems, with attention to multilingual
and domain-specific precision.

WG 6’s relevance extends beyond ISO’s inter-
nal architecture. The adoption of the European
Union’s Artificial Intelligence Act (Al Act) (Parlia-
mant and Council, 2024) provides an external regu-
latory catalyst for WG 6’s mission. As the Al Act
introduces legally binding requirements for trans-
parency, traceability, and documented safety in Al
systems—especially in high-risk domains such as
medicine, law, and finance—terminological pre-
cision emerges as a crucial safeguard. Misuse or
absence of validated domain-specific terminology
in such contexts can result in legal liability, safety
hazards, and public mistrust.

Against this backdrop, WG 6 not only con-
tributes to ISO’s standardization efforts but also
functions as a strategic actor helping stakeholders
operationalize the Al Act’s compliance require-
ments. By aligning semantic resources with ethical,
legal, and technical expectations, WG 6 enables
Al systems to meet the regulatory demand for ex-
plainability, contextual accuracy, and trustworthy
outputs. For example, the output created by Al
systems needs to reflect best practices of data mod-
elling and conform to relevant data categories (ISO
12620-1:2022 and ISO 12620-2:2022).

4.2 Strategic Objectives and Operational
Approach

WG 6 was established with a dual mandate:

* To develop standards and technical guidance
for the integration of Al technologies into ter-
minology workflows—covering tasks such as
term extraction, clustering, multilingual align-
ment, and automated definition generation.

* To support the integration of standardized ter-
minologies into Al systems, enabling them
to benefit from linguistic precision, multilin-
gual equivalence, and concept-level clarity in
interpretation and generation tasks.

Addressing this dual mission requires WG 6 to
operate in new, adaptable ways that diverge from

legacy standardization procedures. Traditional stan-
dardization timelines are outpaced by AI’s rapid,
weekly or monthly cycles. To address this, WG
6 introduced methods adapted to AI’s fast and
volatile developments.

One notable methodological adjustment oc-
curred during the exploratory phase. AHG 1 was
organized around four agile task forces, each as-
signed to focus on key dimensions stemming from
the different stages of terminology work. This
distributed structure greatly accelerated produc-
tion timelines and was key to transforming AHG
1 into a fully operational WG, culminating in its
first Technical Report (TR) project ISO/AWI TR
25896) ©. TR had been chosen as the appropriate
type of deliverable for its considerably shortened
production time.

This approach has proven useful: instead of
relying solely on static deliverables designed for
long-term generality, WG 6 embraces a portfolio of
standardization formats—including TRs, Technical
Specifications, and eventually International Stan-
dards—that are scalable, iterative, and adaptable
to fast-moving technological ecosystems. More
broadly, this flexibility reflects a growing consen-
sus across standardization bodies that Al not only
uses standards, but is itself a target for standard-
ization—thus requiring a rethinking of the pace,
process, and governance of standards development.

5 Conclusion and Outlook

In conclusion, the integration of AI with TM marks
a transformative step toward enhancing efficiency,
precision, and global communication in both fields.
The establishment of ISO/TC 37/SC 3/WG 6 repre-
sents a pioneering effort to standardize the symbi-
otic advancements of Al and TM, fostering interop-
erable, scalable, and ethically sound frameworks.
By addressing the challenges of aligning traditional
standardization processes with the rapid evolution
of Al technologies, WG 6 introduces innovative
methodologies that balance stability with adaptabil-
ity. This strategic approach ensures that emerging
standards remain rigorous yet agile, enabling pub-
lic and private stakeholders to responsibly leverage
Al in complex, multilingual knowledge environ-
ments. Through these efforts, WG 6 is poised to
shape future standards that support seamless knowl-
edge exchange and drive ethical, effective applica-
tions of Al and TM worldwide.

®https://www.iso.org/standard/91875.html
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