HiLL

PUBLISHING

Journal of Humanities, Arts and Social Science, 2026, 10(7), 768-775
https://www.hillpublisher.com/Journals/jhass/

ISSN Online: 2576-0548

ISSN Print: 2576-0556

A Corpus-based Study on Chinese-English
Terminological Equivalence in ITU-T Optical Fiber

Standards

Zhenyue Song, Jing Li, Rong Chen"

School of Foreign Studies, Xi’an University of Posts and Telecommunications, Xi’an 710121, Shaanxi, China.

How to cite this paper: Zhenyue Song, Jing
Li, Rong Chen. (2026) A Corpus-based
Study on Chinese-English Terminological
Equivalence in ITU-T Optical Fiber Stand-
ards. Journal of Humanities, Arts and Social
Science, 10(7), 768-775.

DOI: 10.26855/jhass.2026.07.004

Received: May 27, 2026
Accepted: June 25, 2026
Published: July 21, 2026

“Corresponding author: Rong Chen,
School of Foreign Studies, Xi’an University
of Posts and Telecommunications, Xi’an
710121, Shaanxi, China.

© 2026 by the author(s).

This article is an open access article
distributed under the terms and conditions of
the Creative ~Commons Attribution-
NonCommercial-NoDerivatives (CC BY-
NC-ND) license, which permits non-
commercial use, distribution, and
reproduction in any medium, provided the
original work is properly cited and is not
modified or adapted.
https://creativecommons.org/licenses/by-
nc-nd/4.0/

1. Introduction

Abstract

This study explored Chinese—English terminological equivalence in ITU-T optical
fiber standards based on a bilingual parallel corpus compiled from Recommenda-
tions G.650.2 (2016) and G.652 (2024). Although international standards seek to
ensure terminological consistency, equivalent terms across languages do not always
correspond in a straightforward way. Empirical evidence from telecommunications
standards, however, remains limited. To examine these issues, candidate terms were
extracted from the corpus via a rule-based approach and then aligned through doc-
ument structure, abbreviation matching, and manual verification. The aligned ter-
minology was further analyzed from the perspectives of translation strategy and
concept-oriented terminological equivalence. A terminology-oriented knowledge
graph was also developed to represent bilingual term relations and semantic cate-
gories. The analysis identified one-to-one correspondence as the predominant
equivalence pattern, while many-to-one mappings and a smaller number of cases
involving limited lexical correspondence were also observed. Translation choices
were found to vary with term structure, conceptual complexity, and established do-
main conventions. Comparison of the two ITU-T recommendations further showed
that differences in terminology distribution were associated with their respective
technical focuses rather than inconsistencies in translation. By combining corpus
analysis with terminology management methods, this study provides an empirical
explanation of bilingual terminology equivalence in fiber standards, and provides a
practical framework for terminology organization and multilingual terminology
management in professional and technical fields.

Keywords

Terminological equivalence; bilingual corpus; ITU-T standards; optical fiber termi-
nology; terminology management; knowledge graph

International telecommunication standards provide authoritative technical specifications and standardized terms for
global communication technology. These standards establish a common language framework, making it possible for
multilingual technical exchanges between different countries and professional groups. However, terminological con-
sistency does not necessarily mean complete conceptual equivalence across languages. Differences in linguistic sys-
tems, conceptual organization, and established naming conventions often result in asymmetrical correspondences
between terms referring to the same technical concept (Cabré, 1999; Sager, 1990). In the field of expertise where
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accuracy is crucial, this difference may affect both technical interpretation and translation.

Terminological equivalence has been examined from the theoretical, corpus-based, and translation-oriented per-
spectives. Concept-oriented terminology research has emphasized the relationship between specialized concepts and
their linguistic references (Arntz, 1993; Cabré, 1999), while corpus linguistics demonstrates the value of specialized
corpora from the aspects of term recognition, bilingual correspondence analysis, and support for translation practice
(Bowker & Pearson, 2002). Recently, terminology management has gone beyond the compilation of vocabulary,
covering the practical application of multilingual terminology resources, knowledge organization, and professional
communication (Kockaert & Steurs, 2015). Although these studies have established important theoretical and meth-
odological foundations, empirical analysis of bilingual terms in highly standardized telecommunications standards is
still relatively limited. As a parallel multilingual document developed under the unified standard framework, ITU-T
recommendations provide an appropriate basis for examining the implementation of terminology equivalence in tech-
nical communication.

The present study focuses on Chinese—English terminological equivalence in ITU-T Recommendations G.650.2
(2016) and G.652 (2024). Drawing on a bilingual parallel corpus compiled from the official Chinese and English
versions of these recommendations, the analysis combines rule-based terminology extraction (Daille et al., 1994),
bilingual term alignment based on established alignment approaches (Gale & Church, 1993; Simard et al., 1992),
translation strategy analysis informed by Vinay and Darbelnet (1995), and concept-oriented terminology analysis
(Arntz, 1993). To complement the linguistic analysis, a terminology-oriented knowledge graph is employed to or-
ganize bilingual term relations and represent conceptual connections within the corpus (Hogan et al., 2021; Kockaert
& Steurs, 2015). The two recommendations are also examined comparatively to explore differences in terminology
distribution associated with their respective technical focuses (Bowker & Pearson, 2002; Brezina, 2022). This study
argues that terminological equivalence is the interaction between concept, language expression, and technical stand-
ardization. By integrating corpus analysis, terminology research, translation research, and terminology management,
it provides an empirical basis for bilingual terminology research in international technical standards and a practical
framework for organizing multilingual terminology resources in the field of professional technology.

2. Methodology
2.1 Corpus Sources

This study investigated the correspondence between Chinese and English terms in ITU-T fiber standards. Two rep-
resentative recommendations issued by the International Telecommunication Union Telecommunication Standardi-
zation Sector (ITU-T) were selected as research materials: G.650.2 (2016), definitions and test methods for statistical
and nonlinear related properties of single-mode optical fibers and cables; G.652 (2024), Geometric, mechanical and
transmission properties of single-mode fibers and cables. These two documents represent complementary aspects of
single-mode fiber terminology.

The Chinese and English versions of ITU-T Recommendations G.650.2 and G.652 were compiled into a special
bilingual parallel corpus. The corpus is designed as a centralized case study of terminological correspondence in
optical fiber standards, rather than as a representative of the whole field of telecommunications standards. Since these
two proposals are parallel versions of the same technical document, they provide a consistent basis for testing bilin-
gual term alignment and translation practice.

2.2 Candidate Term Extraction

The candidate terms were determined by drawing on the rule-based extraction strategy of the lexical and syntactic
approach proposed by Daille et al (1994). Although methods based on statistical, neural, and large language models
are increasingly being used, rule-based methods are still effective for highly standardized technical documents with
stable language patterns (Xu et al., 2025).

The extraction involved four procedures. Firstly, the technical noun phrases in the two languages were identified,
including adjective-noun and noun-noun structures, such as mode field diameter and polarization mode dispersion.
Secondly, technical abbreviations and acronyms, such as PMD, DGD and CD, were extracted, while institutional
abbreviations and document identifiers, such as ITU, IEC, ISO and G.652, were excluded. Then the parameter ex-
pressions containing values and units, such as 1310 nm and 0.2 dB/km, were analyzed as standardized measurements
rather than words. Finally, compound terms were extracted according to the domain noun phrase pattern, such as zero
dispersion wavelength, and conjunctions were only used as auxiliary features.
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2.3 Term Alignment and Establishment of Equivalence Relations

Chinese-English term correspondence was established by combining structural information, lexical clues, and a semi-
automatic comparison program with manual verification. Three complementary sources of alignment evidence were
used: structural alignment; abbreviation-based alignment; manual validation.

Through the alignment process, a valid bilingual term list containing 61 Chinese-English term pairs was finally
formed. These terms were then classified into semantic categories, including dispersion characteristics, polarization
characteristics, geometric properties, transmission parameters, and nonlinear optical effects. The resulting termino-
logical resources provide a structured basis for terminological management and may support the development of
bilingual terminological databases, which is consistent with recent research on the construction of semi-automatic
terminological resources (Nazar & Acosta, 2023).

2.4 Terminology-oriented Knowledge Graph Construction

The verified bilingual terms were organized into a term-oriented knowledge graph to represent the structural rela-
tionship between Chinese and English terms. The diagram was not developed as a general knowledge graph, but
specifically for bilingual terminology management, including only the concepts and relationships needed to analyze
bilingual corpora.

Nodes in the knowledge graph were organized into three categories: Chinese term nodes; English term nodes;
abbreviation nodes. Relations in the knowledge graph were also organized into three types: equivalent-to relation;
abbreviation-of relation; belongs-to-category relation. This relational structure follows the principle of knowledge
representation, in which the entity and semantic relationships are explicitly modeled by graph structure, which is
consistent with the recent knowledge graph construction frameworks (Zhong et al., 2023).

2.5 Translation Pattern Analysis

Translation strategies were analyzed through an adapted framework based on the translation procedures proposed by
Vinay and Darbelnet (1995). Five analytical categories were established: literal translation; semantic-oriented trans-
lation; mixed translation; abbreviation retention with semantic expansion; transliteration or internationally retained
forms.

Terminological correspondence was analyzed from a concept-oriented perspective (Amntz, 1993; Cabré, 1999).
Four correspondence patterns were identified: One-to-one correspondence; Many-to-one correspondence; One-to-
many correspondence; Limited lexical correspondence, where no direct lexical equivalent is available, and the target
term is expressed through an explanatory or descriptive rendering. These categories describe patterns of linguistic
correspondence rather than absolute conceptual equivalence.

The two ITU-T recommendations were compared to examine differences in the distribution of terms in fiber optic
standards. The comparison included three aspects: shared terms, document-specific terms, and differences in the
distribution of semantic categories. The focus is on terminological differences within the scope of technology, rather
than diachronic language changes.

3. Results
3.1 Term Extraction Outcomes

The rule-based extraction process identified approximately 1200 candidate terms in four sub-corpora, including the
Chinese and English versions of the two documents. After manual validation and removal of duplicate and non-
terminological terms, 600 different terms were retained for subsequent analysis. Table 1 summarizes the distribution
of validation terms by language and recommendation.

As shown in Table 1, the number and distribution of extracted terms are closely related to the language model and
technical scope of professional literature (Daille et al., 1994).

Table 1. Distribution of Validated Terminology Units across Sub-corpora

Version Language Term count Dominant category
2016 Chinese 468 Dispersion, test methods
2016 English 417 Dispersion, test methods
2024 Chinese 178 Geometric, transmission attributes
2024 English 180 Geometric, transmission attributes
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3.2 Distribution of Equivalence Relation Types

The 61 validated Chinese—English term pairs were classified into four correspondence patterns, as shown in Table 2.
One-to-one correspondence was the most common, accounting for 33 pairs (54.1%), indicating that the equivalence
between the two term systems is relatively stable.

Many-to-one correspondence represented 18 pairs (29.5%) and mainly involved multiple Chinese expressions re-
ferring to one English term, reflecting lexicalization differences. Limited lexical correspondence occurred in eight
cases (13.1%), which needed descriptive translation or semantic addition. One-to-many correspondence was least
common, with only 2 cases (3.3 %), in which one Chinese expression corresponds to different English terms accord-

ing to the context.

Table 2. Equivalence Relation Types among Core Terms

Type Frequency Percentage Example
One-to-one 33 54.1% “BIHER” > mode field diameter
Many-to-one 18 29.5% “BFIE” / “JEIR” o delay
Limited lexical corre- 8 13.1% (no direct Chinese term) < terms requiring explanatory render-
spondence e ing
One-to-many 2 3.3% “MilR” <> polarization / polarisation

3.3 Distribution of Translation Strategies

According to the adapted translation strategy framework, 61 pairs of terms were analyzed, and five translation strat-
egies were obtained: literal translation, semantic-oriented translation, mixed translation, abbreviation retention, and
transliteration. The distribution of these strategies is shown in Table 3.

Table 3. Distribution of Translation Strategies

Strategy Frequency Percentage Example
Mixed translation 23 37.7% polarization mode dispersion—  “WAUAEA ELEL”
Literal translation 20 32.8% mode field diameter — “FiYHHERZ”
Semantic-oriented translation 12 19.7% attenuation — “FEJR”
Abbreviation retention 3 4.9% PMD — “HAeBistal (PMD) 7
Transliteration 3 4.9% Brillouin — “AnHIH”

3.4 Translation Strategies across Term Categories

Table 4 summarizes the distribution of translation strategies in different terminology categories. The distribution
shows obvious inter-class differences, indicating that translation choices were closely related to the conceptual char-
acteristics of optical fiber terms, rather than being applied uniformly in the whole corpus.

Table 4. Translation Strategy Distribution by Term Category

Category Literal Semantic Mixed Transliteration/Abbreviation

Dispersion characteristics 37.5% 0% 50.0% 12.5%
Polarization properties 25.0% 0% 75.0% 0%
Geometric attributes 66.7% 0% 33.3% 0%
Transmission attributes 100% 0% 0% 0%
Mode characteristics 33.3% 0% 66.7% 0%
Test methods 0% 50.0% 50.0% 0%

Nonlinear effects 0% 14.3% 42.9% 42.9%

Standards organizations 0% 33.3% 0% 66.7%
Wavelength bands 0% 100% 0% 0%
Basic terms 71.4% 28.6% 0% 0%
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3.5 Comparison of Terminology Distribution across ITU-T Recommendations

The term distribution was compared between the two ITU-T fiber recommendations to identify shared and document-
specific patterns. Since the documents involve different aspects of single-mode fiber technology, the focus is on the
technical scope, rather than the chronological change. Table 5 shows a shared terminology base and the terms asso-
ciated with the specific goals of each document.

A total of 26 shared term pairs were identified, covering basic fiber characteristics, transmission parameters, and
common measurement concepts. This overlap reflects the consistency of core concepts across related standards.
However, G.650.2 contains more terms related to statistical properties, measurement methods, polarization effects,
and nonlinear optics, reflecting its emphasis on measurement and performance characterization; G.652 contains more
terms related to geometric characteristics, transmission characteristics, and wavelength specifications, corresponding
to its structure, transmission, and application concerns. In general, the differences in the distribution of terms are
mainly determined by the purpose and technical scope of the literature, rather than diachronic language evolution.

Table 5. Terminology Distribution Comparison between ITU-T G.650.2 and G.652

Category G.650.2-Specific Terms G.652-Specific Terms Trend
Dispersion characteristics 4 5 t
Polarization properties 3 1 !
Geometric attributes 5 5 —
Transmission attributes 3 3 —
Mode characteristics 1 1 —
Test methods 4 0 v
Nonlinear effects 7 2 v
Basic terms 7 4 !
Standards organizations 3 3 —
Wavelength bands 2 2 —

3.6 Terminology-Oriented Knowledge Graph Representation

The aligned bilingual vocabulary was represented as a term-oriented knowledge graph containing 159 nodes. These
nodes include 61 Chinese term nodes, 61 English term nodes, and 37 abbreviation nodes. The graph contains 659
edges, 61 equivalence relations, 118 abbreviation relations, and 480 category relations. The average degree of the
network is 8.35, and the diameter is 4, indicating that the network is a relatively connected structure, where any two
nodes can be connected by no more than four intermediate edges.

The graph shows the modular structure corresponding to different semantic categories. Terms in the same technical
category form interrelated substructures through category relations. For example, dispersion-related terms, including
PMD, DGD, and CD, are linked together through shared class relationships and occupy relevant positions in the
fiber-optic terminology system. This representation is consistent with the knowledge graph modeling method, where
the entity and semantic relationships are explicitly organized by the graph structure (Hogan et al., 2021).

4. Discussion
4.1 Asymmetry in Terminological Equivalence

The findings reveal significant variation in Chinese—English term correspondence in ITU-T optical fiber stand-
ards. Although one-to-one correspondence is most common, many-to-one, one-to-many, and limited lexical corre-
spondence also occur, showing that conceptual equivalence between languages is often incomplete and domain-de-
pendent (Cabré, 1999; Sager, 1990).

Many-to-one correspondence accounts for 29.5% of the identified pairs. For example, delay may be translated as
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either “Hf ZE” or “4EiR,” reflecting differences in lexicalization and naming conventions between Chinese and Eng-
lish terminology systems (Arntz, 1993; Kageura, 2002). Limited lexical correspondence also appears in specialized
terms such as stimulated Raman scattering, translated as “323$ 2 HU}” through a combination of transliteration
and semantic translation. Such cases emphasize the need for consistent terminology formation and standardization
(Sager, 1990; Baker, 1992).

The difference in semantic scope causes further asymmetry. The Chinese term “f#%” corresponds to both polar-
ization and polarisation, while polarization may be translated as either “ff#fz” or “#%1t,” depending on the domain.
These variations reflect the differences in conceptual classification and specific usage, rather than simple lexical
mismatches (Cabré, 1999; Temmerman, 2000). Therefore, sci-tech translation should rely on context and domain-
specific terminological resources rather than just dictionary equivalence alone (Bowker & Pearson, 2002).

4.2 Mechanisms Underlying Translation Strategy Selection

The distribution of translation strategies shows that structural transparency, conceptual complexity, and conventional
usage affect the translation of optical fiber terms. Transparent terms such as fiber—“Y¢41" are usually translated
literally, while complex compounds such as polarization mode dispersion— fWIE A EH often require mixed
strategies. This supports the view that complex technical concepts may need conceptual adaptation rather than direct
word-level substitution (Cabré, 1999; Sager, 1990).

The established conventions also shape the translation of homonymous terms. The general transliteration of the
names Brillouin, Raman, Kerr, etc., retains their internationally recognizable form and supports cross-lingual scien-
tific exchanges (Newmark, 1988).

Industry standardization further affects translation choices. English abbreviations such as ITU, IEC, and ISO are
retained, while wavelength bands are semantically rendered, as in O-band—*“O ¢ Et.” Such practices reflect institu-
tional terminology policies and established technical practices.

Newly formed terms such as zero-dispersion wavelength—*“Z A+ also demonstrate the need to balance
conceptual accuracy with linguistic economy. Their development reflects the interaction between technological pro-
gress and the evolution of technological vocabulary. (Sager, 1990).

4.3 Analytical Value of the Knowledge Graph

The term-oriented knowledge graph developed in this study extends bilingual terminology beyond the traditional
vocabulary. By representing terms as nodes and semantic relations—such as equivalence, abbreviation, and class
membership—as edges, it organizes terminology within a structured semantic network (Hogan et al., 2021).

From the perspective of term management, the graph places multilingual terms in a broader conceptual category
rather than treating them as isolated word pairs. This method embodies ontology-based terminology management and
emphasizes the structured concept representation (Aussenac-Gilles et al., 2018). For example, PMD, DGD, and CD
are linked through dispersion-related categories, showing their conceptual relationships within the optical fiber ter-
minology system (Fensel et al., 2020).

The graph also reveals indirect connections through shared nodes and categories, supporting term retrieval, rela-
tionship tracking, and consistency analysis (Wright & Budin, 1997; Bowker, 2015). It should therefore be viewed as
a resource for representing and managing bilingual terminology relationships rather than as an automatic translation
system. Its use in translation workflows requires further empirical research.

4.4 Terminology Distribution Differences across ITU-T Recommendations

The terminological differences between G.650.2 and G.652 are due to different technical scopes and normative pur-
poses, rather than diachronic language evolution. The former involves testing, measurement, parameter characteriza-
tion, and nonlinear optical effects, focusing on measurement and performance evaluation; the latter focuses on fiber
specifications, transmission characteristics, geometric parameters, and application requirements.

Despite these differences, both recommendations share terminology for fundamental fiber properties and geomet-
ric parameters. This overlap reflects the relative stability of concept—term relationships in mature technical fields,
even as new terminology develops in response to emerging needs (Sager, 1990; Cabré, 1999).

Terms unique to G.652, such as zero-dispersion wavelength, core, sheath, and L-band, further demonstrate how
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terminology is shaped by document-specific engineering requirements. This supports the view that specialized vo-
cabulary develops through interaction between technological change and professional language use (Temmerman,
2000).

Overall, cross-document variation is better explained by differences in technical scope and purpose than by chron-
ological terminology change. A cross-document approach is therefore more appropriate for analysing terminological
variation in technical standards.

5. Conclusion

This study examines the correspondence between Chinese and English terms in ITU-T fiber standards through corpus
term extraction, bilingual alignment, translation strategy analysis, and knowledge map representation. The 61 aligned
term pairs are both stable and asymmetric. Although one-to-one correspondence is dominant, many-to-one mappings,
limited lexical correspondence, and context-dependent semantic variation also exist, indicating that cross-linguistic
equivalence is often partial rather than completely symmetrical (Cabré, 1999).

Translation choices are shaped by term structure, conceptual complexity, and technical conventions. Transparent
terms are generally translated literally, while multi-component terms often require a mixed strategy. Transliteration
and abbreviation retention are mainly used for internationally recognized names and abbreviations. The knowledge
graph further improves terminology organization by linking equivalents, abbreviations, and semantic categories,
providing a broader relational view than traditional vocabularies.

The comparison of G.650.2 (2016) and G.652 (2024) shows that terminological differences mainly come from
technical scope and document purpose rather than chronological change. However, this study is limited to selected
ITU-T recommendations, and rule-based extraction may overlook rare or complex terms. Future research should
apply the framework to a larger multilingual corpus and further evaluate the knowledge graphs in terminology man-
agement. Overall, this study provides a systematic method for the analysis and management of bilingual terms in
multilingual technical standards.
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