51 1M DR e R CfF BB a2 i) Vol.51 No.1
2026 4F 1 Geomatics and Information Science of Wuhan University Jan. 2026

SI3zAg s Rt BT IR A A I A R R A R S SURHT A PS5 k], iU A (R SRR L 2026, 51(1):
Eteam 67 77-DOL:10.13203/j. whugis20240351

Citation: WU Jianhua, WEI Ning, ZHANG Yongsheng, et al.Linguistic-Spatial Intelligence: Opportunities and Challenges of In-

ok

=l terdisciplinary Innovation[J]. Geomatics and Information Science of Wuhan University, 2026, 51(1):67-77.DO1:10.13203/j. whu-

21520240351

V2 2 L < 2 5 SR I HLA 5 6

RHE BT OKBAD RWES BmE REX
% tgb 2.4 7H( ?Lil,Z

1 VEVGURAS R 3t 5 BB 2 e VL0 & L 330022
2 VLN R A 2 AE SRS oo T R E L 330022
3 YLPYURYE R 30 B TLVE f A, 330022
4 RDUK R BT B TR B WL I, 430079

B O E.ARREBRETRREVFLNAMER ML RESLELL  RETEZTZONFE, §ETIEX -4
XA, BEENFRBEBETF EZRALIFR, FETEHLSEFTHBENELRAN RR AL TH HAE &2
B EHRRS ., A MATHEITEZRALTRGARAND, GleAs AELEH LASBAZCHEZRAE, RE,
RUEBTETENRRABCHANE  ABTEIHRZRE k. RE, A T ZAR@IEHIEB L K, FIETE
PIEIE

KPR EETF RECEHAF AT BT REZHT BT TR A#

R E 42 E . P208 SERARIRAD : A Y75 H #3:2024-11-05
DOI:10.13203/].whugis20240351 X EHS:1671-8860(2026)01-0067-11

Linguistic—Spatial Intelligence: Opportunities and Challenges of

Interdisciplinary Innovation

WU Jianhua'? WEI Ning'? ZHANG Yongsheng®® ZHANG Yufei'? CHEN Yuanyuan'?

TU Haowen "> QIN Kun?** LIN Hui'?
1 School of Geography and Environment, Jiangxi Normal University, Nanchang 330022, China

2 Research Center for Linguistic Spatial Information Science, Jiangxi Normal University, Nanchang 330022, China
3 School of Literature, Jiangxi Normal University, Nanchang 330022, China
4 School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China

Abstract: Objectives: Language, as a fundamental carrier of human civilization, possesses instrumental,
cultural, and resource—based attributes, and exerts a profound influence on the development of society and
culture. However, the accelerating forces of globalization, modernization, and urbanization have engen-
dered significant challenges to the vitality of linguistic ecosystems. Consequently, the preservation and de-
velopment of language resources have become an urgent imperative for both the nation and society. In the
current era of digital intelligence, the integration of emerging technologies, such as GIS and artificial intelli-
gence (AI), offers novel technical approaches to language resource protection and development, and pro-
vides a new development space for the research on language resources. In response to the urgent national
need for language resource protection and development, we propose the nascent field of linguistic—spatial in-

telligence (LSI). It aims to promote interdisciplinary cooperation, identify areas of academic growth, pro-
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vide crucial guidance for innovative talent cultivation and cutting—edge societal applications, and ultimately
advance the protection and development of language resources. Methods: We integrate relevant theories
and techniques from linguistics, geography, and Al to propose and elaborate on the concept of LSI. First,
we clarify the basic connotation of 1.SI, including its definition, underlying logic, application fields and core
scientific issues. Then, in response to the evolving needs of linguistics and geography, both in research and
practical application, we propose five core research areas of 1.SI and outline the theoretical and methodologi-
cal foundations supporting their development. Finally, we analyze the opportunities and challenges and ex-
plore potential pathways for its realization. Results: The key findings include: (1) L.ST is defined as the scien-
tific and technological discipline that studies the fundamental principles, methods, and applications at the inter-
section of linguistics, geography, and Al. It focuses on the information recognition, extraction, processing,
reconstruction, mapping, mining and analysis, and intelligent services of multimodal language data. (2) We
reveal the cross—fusion mechanisms and mutual support relationships among linguistics, geography, and
Al (3) The applications of LLST mainly cover three areas: Extracting and reconstructing spatial information
from linguistic information, covering spatial information into natural language expressions, and providing
intelligent services for integrating and analyzing linguistic and spatial information. (4) The core scientific
questions of L.SI include: How to spatialize linguistic information, how to intelligently recognize and under-
stand language maps, how to construct language spatiotemporal knowledge graphs, how to effectively model
the evolution and variation of language, and how to provide intelligent language services. (5) Five core re-
search areas are proposed: Intelligent extraction and reconstruction of linguistic—spatial information, intelli-
gent interpretation of geographic information on language maps, language spatiotemporal knowledge
graphs and intelligent reasoning, language geocomputation and analysis, and the intelligentization of lan-
guage maps and language GIS. (6) We identify the opportunities for LSI in interdisciplinary integration,
technological development, data resources, and application prospects, as well as challenges in innovative
theoretical construction and improvement, breakthroughs in key scientific questions, and the transformation
and application of research outcomes. Pathways for realization are proposed: Continuous advancement of
theoretical construction through integrated practice, promotion of breakthroughs in key technologies
through industry—academia collaboration, and facilitation of the transformation and application of outcomes
through the integration of government, industry, academia, and research. Conclusions: This research not
only expands the interdisciplinary domain of linguistics, geography, and Al, but also provides a systematic
framework for the theory, method, and practice of LSI. As an interdisciplinary study, L.SI provides new so-
lutions for the intelligent processing of language data and has broad development prospects. However, this
field still faces a series of challenges that require further in-depth exploration and research.

Key words: geographical linguistics; geographic information science; Al; linguistic geographic computing;
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Fig. 1 Research Scope of Linguistic-Spatial Intelligence
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