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The Construction and Linked Data Publishing of Dunhuang Mural
Thesaurus

WANG Xiaoguang,HOU Xilong,CHENG Hanghang & XIA Shengping

ABSTRACT
Thesauri play an important role in knowledge organization. Nevertheless, the absence of Dunhuang mural
thesaurus sets limits on Dunhuang mural studies and its value exploration. The development of the thesaurus
is a foundation work of information resource management of Dunhuang murals, which can not only provide a
controlled and structured vocabulary for the standardized information resource organization of Dunhuang
murals but also provide a clear knowledge system for Dunhuang murals researches. In order to speed up the
construction of thesaurus and meet the needs of dynamic updating of knowledge organization, the
development of thesaurus needs to adopt the machine assisted semi— automatic cooperative development
strategy, and give full play to the advantages of machine and experts, and realizes the rapid development and
maintenance of thesaurus through human—computer cooperation.

This paper presents the method and procedure of the constructing and linked data publishing of Dunhuang

mural thesaurus. A combination of top—down and bottom—up approach was used to develop the thesaurus.
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The top—down approach starts at the higher—level categories, and establishes a general framework for the
thesaurus based on the objectives of the thesaurus. The basic structure of the thesaurus was developed by
referring to the fundamental dictionary of Dunhuang studies and Art & Architecture Thesaurus ( AAT) . The
thesaurus contains 5 facets including agents, objects, activities, time and physical attributes. Sub—categories
were defined for each facet with total 25 second-level categories. The bottom—up approach builds up lower—
level categories from the concepts extracted from the corpus with the help of natural language processing
technology, and through the process of manually grouping and classification of the terms, definition of the
semantic relations, adjustment and optimization of the structure. At present, Dunhuang mural thesaurus
contains 4 276 terms. After that, this paper studied and implemented linked data publishing of the
Dunhuang mural thesaurus. The thesaurus was semantically represented and described with SKOS model,
and the terms were mapped to AAT concepts using the SPARQL query. Finally, about 21. 2% of the terms
was linked to AAT. In the meantime, a linked data service platform of Dunhuang mural thesaurus was
produced, providing concepts browsing, term retrieval, visualization, open data service, etc.

The originality of this research lies in the compilation of a controlled vocabulary for the Dunhuang murals
with standard specific semantic relations and authoritative multi-source scope notes. The thesaurus
comprehensively covers mural protection and restoration, archaeology, iconography, human geography and other
research perspectives. The construction of Dunhuang mural thesaurus lays an important foundation for the
semantic annotation, information retrieval and knowledge organization of Dunhuang mural digital resource. It
also has an important exemplary significance for the development of smart data resources in the field of
cultural heritage in China. The future work contains further studies to improve the thesaurus’s structure,
categories, and terms. Systematic evaluation of the thesaurus remains to be studied. 8 figs. 5 tabs. 40 refs.
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dct:source skos:broader | skos:scopeNote skos:related skos:scopeNote
: < v [ §
det:contributor dct:contributor det:contributor
¥ skos: Match subclgss of
gvp:Concept dho:Instance
xl:prefLebel . 7 7
gvp:parentString skos:prefLabel | AREISR: :
i skos:altLabel ! rdfs: hitp:/www.w3.0rg/2000/01/rdf-schemat# |
o i ; dct:created ! skos: http://www.w3.0rg/2004/02/skos/core#t |
ot:croate det:source 1 det: http://purl.org/dc/terms/ '
""" skos:scopeNote 1 gvp: http://vocab.getty.edu/ontology# E

dhol

://dh.whu.edu.cn/dhvocab/ontology#

5 PR EEE AR AEEE
F2 BEEEFARAFERNNEETIE
J& M4 R e 18 E2 = #
TR A B M 5 A T AIE
skos ; hasTopConcept skos ; ConceptScheme skos ; Concept //\ é%ﬁ;ﬁ SBME, A TR A KN
i) o
skos : broader skos : Concept skos ; Concept H#E A
skos ; narrower skos : Concept skos ; Concept HETAHA
skos : related skos ; Concept skos ; Concept X AIE
A T B AR S E 5 59 & 8
skos : exactMatch skos : Concept skos ; Concept /E }% x ERTIARARN
skos : Concept
skos : inScheme gvp: Facet skos ; ConceptScheme EABAEZA T EF
gvp : Hierarchy
skos ; prefLabel rdfs : Resource rdfs ; Literal G 515 1A AR 2 rdfs s label B9 T B M
skos ; altLabel rdfs ; Resource rdfs ; Literal 3 ¥ #IE FAT A s rdfs; label BYF B %
skos : scopeNote rdfs : Resource rdfs : Literal I8 B E B 9 ] UE A skos:note B FJE M
dct : created rdfs : Resource rdfs : Literal X 1A B 2 R A
dct : contributor rdfs : Resource rdfs : Literal F A T A
# L, X E AR EEE RN
dct ; source rdfs : Resource rdfs ; Literal ;:E RE,ERZAE s i
JE
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3.2 pUARE SR

TEAMREAL 45T T, A SCR AT SKOS A
HEAT RO R T SCH R R . R B A
) D ) 44 A A 3] % s Ay R g ) TR K
A SR Ain) 2 b i AR 32 R . E— HL AT Y
ZFEMTHY HTTP URI, ZE8UiA URI KA “http.//
dh. whu. edu. cn/dhvocab/ $ { &5 | 7 B9 LI, 40
CEBET OB ME — A5 R AT 8 ¢ hup://dh. whu
edu. cn/dhvocab/tema239” , = 1R 2 [B] #) )2 2

KR FRIER AR N T SKOS X5
JEPEEE ST [F i B) D2RQ , OpenRefine . RDFizer
SR T RSB BUR R 1Y A 3 WAL,
eI D e ST T e vl K 7 I G S A
SKOS/RDF JFFlbdtiik, 1%, W H#AT 45 I
W T-ME— HTTP URI, 3044 FRA$ FH “ skos
prefLabel@ zh” HREEHEIA , I 45 A FLE F B 41
S () S5 A 5 SR R L T i) | A A A S
R RMATHIA

£3 EHIA“EFE R SKOS ik R4

<rdf: RDF

xmlns : rdf = “http : //www. w3. org/1999/02/22 -rdf-syntax—ns#"
xmlns : rdfs = “http : //www. w3. org/2000/01/rdf-schema#”
xmlns ; skos = “http : //www. w3. org/2004/02/skos/ core#”

xml ; base = “http://dh. whu. edu. en/dhvocab/” >
<rdf; Description rdf;about=*tema239” >

<rdf; type rdf:resource = “http ://www. w3. org/2004/02/skos/ core# Con-

cept”/>

<skos ; prefLabel xml:lang=“zh" >% 7% </skos : prefLabel >

<skos :altLabel xml:lang=*zh" >% # ¥ 4 </skos : altLabel >

<skos ;scopeNote xml; lang=“zh” SEXFTEARNERFER,EH
CHRARET A ERER(EE) THAB(RE) WA, ks g
(B HRERM) St (R EER BN BRBATRAE —NiE K

s
</skos ; scopeNote>
<skos:broader rdf: resource = “ tema204” />
<skos : narrower rdf : resource = “tema2388” />

<skos : narrower rdf : resource = “tema2389” />

<skos ;exactMatch rdf :resource =“http ://vocab.getty.edu/ aat/ 300264360 / >
<skos;inScheme rdf; resource = “http ://dh. whu. edu. en/dhvocab/” />

</rdf; Description>
</rdf; RDF>

<Ar & MR B>
P 5 %K A :skos: Concept
EERor IS4 0
FEREFRFE
CEHEB(FX):BAKEA
WLR EREROGEE) TR
AHORE)" A, B3R 3

HOHEREER) A (F
RER B T TABAT R
------ —WE AW,
b e A AR
T E

A tEGE

4 ] B A ; aat: 300264360
FT B 3R - e B AR K

{817 SKOS #E47 R R 15 A F e 46 it
B A ISR B A S T
T 14 TR AL, 552 A ) 2 1) S IR s & A 5 00
AR qSKOS T B O X S i ) 45 1] 26 18 L
AEEAT ) SKOS B4 T TIE P R — St A il
qSKOS & W3C #fE#£ 1 SKOS 3CHY i & A& il T

@  https://github. com/cmader/ qskos
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H SRR SKOS Hr I BRZEHISCRY 254 | SR AR
% \SKOS 3k AN J5 T 29 A~ HAA ] 35 i — 3
PER I 7R SCR AR Hb Ay A 17 1 8 X%
SKOS SCRYEAT ) ARG 56, AR A= B 1 A6 0 4 45
%o SKOS SCRYHEAT AR A IE R AL, AR F 56
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3.3 5 AAT AYRIREPCfL

FEANIR] RDF $iide 2 ) a7 St SS e aiin
FRUER AR, B AR U RE I AR R OR A 22
A LV RN AR ATS A R38R AR
oA SRR R B M | R RS T
B, FRA TR S AAT A 3R] St AT 2, SRER
VIS A A B R BT s, B A A i R 3R
B SR B N AAT b o 5 HoRs 45
[EIRIRE RN, ] W3C S P Y skos ; exact-
Match J& 23R A RIZR 1S SCHTR] A&, R
WECAT LAFE TR il e (A Z PadbA T B At

H ) O R A Y 5 2, 4S5 SPARQL £
TR B A AAT 18R FEATR %, AR 3R A
FAPUR, HT AAT I 2 b SCE R R
TR B G 19 R AAT R SRR AR 1 A7
el ORI I 1) 2%, K R 25 R 45T N T A
Wi S A SR e D, AR SGE S RS BT D
B Shs2 3%t AAT B9 SPARQL 25 if) K A 1) 45 5 1Y
TOTH I, B2 e Y RO R I A 0E) 3R
RIREARAE T, FA AL 3 AR 3 8534, 3L
P55 AAT KB ARE L 816 4, = mdl #ia It
27 50043, AR EHR g2 5 ik 5 s,

R4 7518 AAT B SPARQL iEf]

prefix skos: <http://www. w3. org/2004/02/skos/ core#>
prefix gvp:<http://vocab. getty. edu/ontology#>

select 7subj ?label 7title where {

7subj skos; prefLabel | skos:altLabel “keyword” @ zh—Hant.

?7subj gvp: parentString ?title.

?subj skos: prefLabel ?label. FILTER (lang( ?label)= ‘en’ ).

E

£S5 FEBENARIKPEFEERITER

HOE B E Ak AT SHEAAEHRERE 5 AAT XB M REH & Al (%)
RIEH ST 911 144 15.8
g ] 131 58 44.3
EE A 494 128 25.9
Wik E 2075 384 18.5
LUERSY i) 242 102 42.1
Bt 3853 816 21.2

AL 2 18] (Y QA S 1 45 R] ¢ & B
R IR S S G AR O AR Y
B, SIREHTHEAESIR L K GHIRA ALK
ORI NNEZS0 N ) ST P 0N E O o= 3
TR AR S H T AR

4 FEEERIARAIALSFHEBHERS

BV SRR
SO RE IR 2 SR R 55-F 15 T 1

4.1

@  https://doc. yasgui. org

FUiE T Web 22 BT B2 A HE A AT L B A )
B TR A B ARG R IR I R 55 S OC I B A
HWHRUIR 55 . 5 AU AT R R 55 I 1, 8 P
A DAIE A 3R S PR 2% 8, 3 3 O g i) R A7
S SCASRARG: 2R mORS TR 5 &l P AT LA 4
5 SPARQL #ifiBA] #EAT AR R S R &, N
B 6 F =, F & 45 T YASGUI FEO sz 3 1
SPARQL 3R] 1 H sli#b 4 FH A 24 I D B
H P e AMET 285 SPARQL 45 3 15 41, £ i)
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GO RR A A A R ISR L URIL

DH wesszmamxseE Qseach

ST FMAREXE
¥iESPARQLES) 3

ST, ERBIEPON 5 pReFny
SPARQLEDIER), il AEME 6 PREFI)
BT ER. 7 PREFT

1 hetp://pi

X gvp: <http://vocab. getty. edu/ontology®>
: <http://purl. org/de/elements/1.1/>
org/de/terns/>

WA AETHEG v ARG SPARQLEN PSR

<http://www. w3. org/2000/01/rdf-schemas>
http://www. ¥3. org/1999/02/22
<http://wwe. 3. org/2004

ng: <http://dh. whu. edu. cn/dhvocab/>

& v select distinct 2Concept where {[] a 2Concept}

1 TEARSHEXTN
o LIXGKEEM%
BUREERE FA ).
select DISTINCT ?class
where([] a 2class)

o L2EOFEEE EHifgER:
SR BN EA RSN
B, select DISTINCT ? 52 Table Raw Response &

properties where(?subject

properties Jobject) Showing 1 to 50 of 97 entries

con
2 TEAEREN s
o 2.1 EMFEMGES
EEERFE PR EFE 2
§8i5). select * where{?concept
skosipreflabel ?label. 3
Filter(contains(?1abel, &

1 dunhuangtema2432
dunhuang:toma2424
dunhuang:toma2419

4 dunhuang:tema2558

Search: Show 50 v |entries
§ label 8
g
R
“HEEFE T
EE a0 .

6 SPARQL ZifTiH

WA, S 6 T ] T 5 A AR R HR A RDF
XML JSON . JSON-LD N~ Triples il Turtle 4~ [7l
R 7 9 ks 20, IR 42t SPARQL Endpoint JF
JRCBAIE AR s 11, kg 7 PR 3 T & 5 )L i 2R A
SR 42 101 R Ak B ) 30

4.2 AT HLAE
SRIBEHE 19 7 510 A 4 HR T B A% b 22, X LA

AT 0t B 5 A AP AR 2 ) 4 SO
Fo DI, AU S B e 1 AT AL+ 2L
T AR 2 T A, T L AR AR R] 2 A DA A
JEE S BNl A i 2 B T R AR A
FHBIEIE . ST S EDUL R 7S S5O R ) ] 35 114
SERY 5 NS TR 2 SR I B He A1 ) S Aty |
V- BRI 3 P T S 1 B AR P A
Z AL A RUR R TR, AnlEl 7 B

<Ama0
Spe——————
Wm0 eANRES-O
. a0 <ansan-o
An0> <m0 O atd
0 <awnEnO AhleEo O e
MR AR, RERURBOES> O -0
<HRBBER> O AERGAR-O o
waxmo mnaxre anonO e
© AR WERRO e
<tnmsae O w0 . o
on s - e o o O
<amsun0 o s o az0
200 Eeyp— b
20O
o
waze0
e O mARATINRE
Onenzaunn
s e Ovazsaann
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WEAN, S (5 T P 000 B8 AR 2= 1 X
X Z,FEET LodLive® §#i4: LA & Ontodia JF Y5
JEL30 St A i) 2 S B LA TR PR (4 2 A
AL S, anlEl 8 TR, T AR

& lodlive - EEEFWIE X +

— AR ARIE S ARIE 22 18] 1 56 2R ) i
LR P S AAT RS0 Bk, i
B %4> SPARQL Endpoint, 52 HA [F] 584 i 56
AR R AT AR B Z 00U E B

< C (O @ F%2 | dhwhu.edu.cn/dhvocab/dhresource/LodLive/app_en.htmi?http://dh.whu.edu.cn/dhvocab/tema180 B & @ i

Y9 99V

major divisions of
avocabulary...

8 FEBEFMARENKRTRNL

5 RESRE

| 8 Sk B I 50 i) 6 ) A BE 5 E 5, A SC
TRARVT T BURA AR 7 i S HORTR A
Ayt fe, AT T 5 AR _EARSS & b &
FHBL IR T i, BT R 2 g ) B
WSIE e m AR R BRRCR I [F] I, fRE
TRURRR R, R IR S IR R UK
A fre S, S BT SOk B i A ] % ) S IR KR
Wi ke, JF 5 EAR G @URFRIEAT I ORHE, 1
SR T SRS AR R 4 AT A B AT AR el A
SR P, SO RE R 2 A B K R
Sk REm {5 8T R SV T T AR R,

@ http://en. lodlive. it

P i {5 B AR A et K

SRR T AT 2 2 B XoF AL BE ) T 5 U
7 £ ) ) F AT R A0 20 3 SO AR AR 2 R
BENARMN—EZ R, BUAR TS TR
[P AR 3B AN NS & 8 QT
AARBE A , G EE I A i) 2 A Oy d 2 (Y 1
ST L PRS0 SR B 0 24 12 ik 22
TSR R0 TR 4T3 R AL T g el 2 M
SONT BT hhL B T A3 2 14 2 ) i 250
SFF TSRt A 18 v B 22 A ), N
T [ S At 7™ B R S R R e e A T
AR TR R O e 4B A AR 3 Y ) A
Tl 5 AR 22 B, EE AT, DG v 4 i 4idsl 32 At
il e FE ] [ 5 B SO AR LA R IR AR
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