5514 5 3 DR e R CfF BB a2 i) Vol.51 No.3
2026 4% 3 Geomatics and Information Science of Wuhan University Mar. 2026

SISCAR T« R ), ZEFA o [ A S 2 5 P 0 P AR A A D ik SR (0], sRDUR 2 244 (fF B R4 R0 L 2026, 51(3):

B 475-489.D01:10.13203/j.whugis20250038
125

Citation: KANG Licheng, JIANG Lili. Method of Constructing General Content Knowledge System for Provincial Comprehen-
sive Atlas of ChinalJ]. Geomatics and Information Science of Wuhan University, 2026, 51(3): 475-489. DOI: 10.13203/j. whu-
gis20250038

w4 2 B Pl 3% i P A 22 A D R
Jii W
BAR EHA

T b RE A B s AR 27 5 B IR T T M AR BB 2 g R A e RS2 R = , dE AT, 100101
2 R E R R 2 B S RBE 2 B, AL, 100049

W EAAEMEAZACOHFIER AAREHFTEB S ENIRERELC LM, ARRTEA LB E R O#
IR, ERT EABEMAFRG LS. HANBEREAST R ZATERA T G FIA R B - aS A RIET AL R
BEHFAG ARG BEANAREMAAMNET X, BAESHRBEASRTG A LS Tk, SR EER
P SF 98 3k X 3k 47 oM B 4R My 3 2 MAL ST AL R ST A T IR % 45 3 AL A (pre—trained language models, PLM) % L1 B
BWXAREANARBEREEL R BEHRANEEPLM G ELEBE S, B EwRE it e sk e %A 23R
FFTPIMEFMTHAREES THEARS SHEE REEHERGRITLILLY. HAETHEA—FTHA—EB=
R RN SR F T A B B R A ST R FARYE R A AR S M ALTE A R E R R &K
HAFR,

KB EE; NEEM; LARE it E#%;PLM

HE 5% S P208 MHERARIRAD : A W s B #:2025-04-25
DOI1:10.13203/j.whugis20250038 XEHS:1671-8860(2026)03-0475-15

Method of Constructing General Content Knowledge System for Provincial
Comprehensive Atlas of China

KANG Licheng'?* JIANG Lili'*?

1 State Key Laboratory of Geographic Information Science and Technology , Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences, Beijing 100101, China
2 College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Objectives: The content structure of an atlas, as a systematic scientific work, must adhere to a
rigorous logical framework and coherent thematic organization. Content design constitutes the foundation of
atlas scientific quality. However, the absence of standardized references for atlas content structuring limits
consistency and automation. We propose a general content structure system for provincial comprehensive at-
lases by integrating natural language processing and knowledge graph technologies, aiming to advance intel-
ligent and automated atlas content design. Methods: A structured database was constructed based on the
collection and organization of 98 regional comprehensive atlases from domestic and international sources. A
general content structure framework for provincial atlases was then derived through subgroup—based analy-
sis. Hierarchical text clustering of atlas subgroup texts was conducted using pre—trained language models
(PLM). To enhance semantic representation, atlas domain knowledge was incorporated through knowledge
graph embedding techniques, thereby improving the semantic understanding capacity of PLM. Results: A

three—tier hierarchical and standardized content structure system, organized as group—ssubgroups—maps
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was successfully established, comprising 4 groups, 55 subgroups, and 289 map categories. Hierarchical

clustering of 2 319 atlas subgroup texts using PLM revealed distinct inflection points in clustering evalua-

tion metrics, corresponding to the typical range of subgroup numbers within thematic groups. Furthermore,

the integration of atlas domain knowledge through knowledge graph embedding significantly enhanced clus-

tering robustness and precision, improving overall clustering accuracy by up to 11.46% . Conclusions: The

proposed general content structure system provides a scientific foundation for provincial atlas content de-

sign, enhances structural standardization, and improves the completeness and scientific rigor of atlas compi-

lation. Furthermore, the integration of knowledge graph embedding offers a novel framework for enhancing

PLM performance in domain—specific text clustering tasks, contributing to improved clustering accuracy

and intelligent atlas design methodologies.
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Table 1 Top 20 Weighted Scores for Hierarchical
Clustering of Subgroups in the Thematic Group

BEE SRR/ A RIEBRLC ARIEE ey A

zpoint 59 0.319 1 0.5712 0.456 0 1
zpoint 58 0.318 1 0.570 8 0.4553 2
zpoint 57 0.317 8 0.570 5 0.4550 3
zpoint 55 0.3156 0.569 3 0.453 4 4
zpoint 56 0.316 2 0.566 6 0.452 2 5
zpoint 54 0.314 2 0.568 0 0.4520 6
zpoint 53 0.313 6 0.563 4 0.449 2 7
zpoint 52 0.3120 0.563 2 0.448 4 8
zpoint 46 0.296 8 0.569 0 0.444 6 9
zpoint 51 0.304 4 0.561 2 0.4439 10
zpoint 49 0.3059 0.557 9 0.442 7 11
zpoint 42 0.293 4 0.568 1 0.442 5 12
zpoint 60 0.314 6 0.549 2 0.4420 13
zpoint 45 0.2955 0.562 9 0.4407 14
zpoint 48 0.304 4 0.5553 0.440 6 15
xiaobu 53 0.299 4 0.5590 0.440 3 16
zpoint 50 0.301 5 0.557 1 0.440 3 17
zpoint 47 0.304 0 0.553 8 0.439 6 18
xiaobu 60 0.316 1 0.5411 0.438 3 19
xiaobu 58 0.313 5 0.543 3 0.438 3 20
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Table 2 Hierarchical Clustering Weighted Score of
Subgroups in the Preface Group

BEANE/ A RIBRK XS JE 4 A AL gy
3 0.108 0 0.436 9 0.194 6
4 0.112 9 0.4718 0.207 3
5 0.117 8 0.424 4 0.198 5
6 0.136 1 0.462 2 0.2219
7 0.150 4 0.600 0 0.268 6
8 0.1759 0.488 3 0.258 1
9 0.1759 0.528 4 0.268 6

10 0.1759 0.573 0 0.280 4
11 0.175 8 0.587 6 0.284 1
12 0.184 6 0.578 2 0.288 1
13 0.186 5 0.580 9 0.290 3
14 0.204 4 0.567 7 0.299 9
15 0.218 0 0.578 0 0.312 6
16 0.2214 0.598 9 0.320 6
17 0.2252 0.616 8 0.328 2
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Table 3 Hierarchical Clustering Weighted Score for

Subgroups in the Development Planning Group

BEANH/ A RERK X R4 PUIEEES
4 0.103 9 0.488 9 0.145 1
5 0.100 8 0.474 2 0.140 7
6 0.118 2 0.5329 0.162 5
7 0.1170 0.587 1 0.167 2
8 0.125 1 0.601 2 0.176 0
9 0.139 4 0.629 0 0.1917
10 0.157 8 0.644 6 0.209 8
11 0.150 7 0.608 7 0.1997
12 0.158 4 0.639 0 0.209 7
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Table 4 Evaluation of /=2 Clustering Results for
Different PLM

T 24 B ACC ARI NMI
bert-base-chinese 0.500 0 —0.000 8 0.000 1
m3e-base 0.924 2 0.7194 0.609 2
xiaobu 0.8679 0.5410 0.453 8
zpoint 0.868 6 0.543 2 0.456 5
Yinka 0.869 4 0.5454 0.456 3
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Fig.4 Accuracy of Clustering for the Test Dataset with
the Number of Clusters #=2

%5 REYISSEMT xiaobu B k=2 B % 2 RiFH
Table 5 Evaluation of 24=2 Clustering Results of xiaobu

Under Different Training Conditions

F A ACC ARI NMI
xiaobu 0.857 1 0.508 7 0.4256
xiaobu—+ Trainer 0.943 5 0.7859 0.686 6
xiaobu+ CNDB(64)+ Trainer ~ 0.946 4 0.796 6 0.7050
xiaobu+ CNDB(128)+ Trainer 0.952 4 0.818 1 0.743 7
xiaobu+ CNDB(256)+ Trainer 0.946 4 0.796 6 0.7050
xiaobu+CNDB(512)+ Trainer 0.955 3 0.828 9 0.754 5
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Fig. 5 Common Content Structure Graph of Provincial Atlases
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Fig. 7 Basic Content Structure Graph of Provincial Atlases
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