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Dunhuang Mogao Grottoes Cave

Dunhuang Mogao caves, located south-east of the Dunhuang oasis on the Silk
Road, in Gansu province, China. With 492 caves, the total size of the murals
reaches more than 45,000 square meters .

The numerous huge number of Dunhuang murals contain very exceedingly
rich content, making this site a significant academic treasure with an abundance of
vivid materials depicting various aspects of medieval politics, economics, culture,
arts, religion, ethnic relations, and daily dress in Western China.
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Dunhuang Mogao Grottoes Cave
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Dunhuang Mural Thesaurus  BUEEEE £ HHZ%

The absence of Dunhuang Mural vocabularies not only hinders the
reasonable and efficient organization of relevant Dunhuang mural resource,

but also limits the studies and explorations of its values.

A combination of top-down and bottom-up approach is used. The top-down
approach starts at the general, conceptual levels, and establishes a general
framework for the thesaurus. A bottom-up approach builds up important

categories from the concepts that are extracted from the corpus using NLP

1 technology.

The thesaurus provides a controlled vocabulary for semantic annotation,
knowledge organization and information retrieval of digital resources of
Dunhuang murals. As a professional and high-quality corpus resource, it can
improve the automation and intelligence level of information resource

organization.
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Dunhuang Mural

« Term management
» Scope note & definition

 Quality control
TEMATRES

Thesaurus Management
and Maintenance
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Top-down

Structure Design

Thesaurus
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Word Segmentation m
« POS Tagging
» Grouping & Classification
« Establishing relationship
* Thesaurus expansion
» Structure adjustment “&"

Bottom-up
Thesaurus Optimization



Features

5 facets: Agents, Objects, Activities,
Time, and Physical attributes B
25 second-level categories o
4276 terms: 3199 concepts, 989 |
instances

52 (Dunt - i (Activties)
Chinese and English authority
notes and image notes.
Covering the Mural protection and R

restoration, religion, iconography,
cave archaeology, humanity, culture

and other research perspectives.

YIIR4SRR ( Physical Attributes) -

A¥i(People)

£H¢A( Organizations)

E14(Animals)

{&#(Plants)

<{E¥iais> ( <Plant Components> )

< ABiEN4#3:& > (<People or Animal Components>)

<BI@EE s > (<Dunhuang Cultural Relics Form>)
<—h&$l93 > (<General Classification Objects>)

B#AiEL (Natural Activities)

L IBEEN (Psychological Activities)

<{KINEERN S ERD > (<Function Activities>)

<BIfEMEIEEN > (<Creative Content Activities>)
<i@FESHA > (<Processes and Techniques>)

<@hfE. EP 5> (<Movement, Posture and Demeanor>)
<—f% A 3B > (<General Human Activities>)

<{&BHEEIS > (<Classified by Age>)
<{&ZFH§43 > (<Classified by Season>)
<{kBtREIS > (<Classified by Time>)
<{kFSHI%5 > (<Classified by Solar Terms>)
<{g24BdE) > (<Buddhist Time>)

### ( Materials )

<$FHESEE> (< Attributes and Properties>)

<{ERS{ER (9EEEE ) > (<Conditions and Effects>)
igit7tE=(Design Elements)

<BERIBXME> (<Color and Color-related Concepts>)

Facets and second-level categories



Thesaurus Management and Visualization
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Home/ RREEE / AMD/ <IKRHX 7>/ <HEBEXAY>/ HhRMIE/ BiF

Term  Notes @) Metadata

Scope note
. RXEELMNERFEE, BHRAN, B ERERGE., THABRLD A, BRIELE Qe /O‘Z.“;af
RS SETRER). HEEREANENARETRIE. RyBILRMRRANOHES., & ﬁmﬁ

BETET —ERE, WUURTHHA. ERE, BRtRHEHHENEFE. —— AT
o ARMBHE, BEEMMEETIE, MEFEFHNER, Bt FEPANFENERLEE, EEH
HE, WARRTHEHEMNNATE. ——AATEE

Scope note (en)

« In Mahayana Buddhism, one who attains the enlightenment of a Buddha but chooses to postpone
entering nirvana and instead stays in the world for the compassionate purpose of helping lesser
beings attain enlightenment. In Theravada Buddhism, the term is exclusively used to identify
historical Buddhas in their previous lives.— —AAT&

¢ One destined to become a Buddha; a Buddhist saint who, having only one birth to undergo before
attaining Nirvana, consents to be reborn for the sake of suffering mankind; a superhuman being of
infinite wisdom and compassion. — —Oxford English Dictionary
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TemaTres
Vocabulary Server




Linked Data Publishing
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<l D DH semsss

SRS B R R KR
#HESPARQLE

2000/ schemat)>
SETANOST, FEREEREA ,, e H wiimm P
SPARQLENENER), A HAEER sk f >
TR, PREFIX custusans: htep: //dh v, s, oo/
* SELECT 7animals 7name WHERE (duntuan; wab07 skos:narrower* 7animals. ?animals skosipreflabel Tname.}

THE DUNHUANG MURAL THESAUR

1 RS HEeRE I mERES

22 BEEEN RawResponse || 3

Showing 1106 of 6 entries Search Show 60 v |entries
facet § label [ FIve FaceTs
2 EAERES
1 dunhuangtemat80 ezmgren

ISR

i 2 dunhuang

3 dunhuangtemais2

4 dunhuangtemats3 e
6 dur oma247 “egigren

Showing 110 5 of 5 entries

SPARQL query

8 = x +
€ 2 C {t @ locahostan VoAb 0
DH seemmaszwue Qs WE SARTAML v SPARQL Querss r‘,jf_ ‘/'"‘ B
AR REREET AERNELR
EiF :
http://218.197.150.55:81/tematres3.0/vocab/tema239
Subject  Predicate  Object Al N JSONLD ROF N3/Turtie N-Trigle
AR &
y ABOUT THE PROJEC
Predicate Object REAE
skos:aliLal EEEE

RED, WORERITE, SRERESLN
In Mahayana Buddhism, one who attains th

nlightenment of a Buddha but choases to postpone entering nirvana and I
world for the compassionate purpose of helping beings attain eniightenment. In Theravada Buddhism, th
a5 in their pre —RAT: dlestined to become a Buddha; a Buddhist saint who,

vana, cansents 1o be rebom for the sake of suffering mankind; a superhuman being of
n Dictionary tangStng

wyStiing

news

RERERSHEEE

RDF Statements

http://dh.whu.edu.cn/dhvocab/home




Linked with AAT

% Getty Vocabularies: LOD

Enriching the entities by linking to
sparaL  queries ([N TS £33 20 & y &

e external resources such as Getty
prefix skos:<http://www.w3.org/2004,/02/skos/ core#>
prefix gvp:<http://vocab.getty.edu/ontology#> . .
select ?subj ?label title where { vocabularies which can enhance the
?subj skos:prefLabel | skos:altLabel "Eig"@zh-Hant.
2subj gwp:parentString *title.

?subj skos:preflabel ?label. FILTER(lang(?label)= 'en'). interoperability, l'eusabﬂity and ﬁndability
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of the Dunhuang mural thesaurus.
SPARQL query

#| Include inferred )
Submit
Expand results over equivalent URIs

Query: Using the “Z&” as the keyword to

query the preferred label and alternative

label of AAT through a SPARQL query

Results: (1) Query: Finding_Subjects

Download SPARQL Results in: ysON | XML | csv | TSV
oubi labe « Results queried from AAT

aat:300264360 bodhisattvas@en  Buddhist doctrinal concspts, doctrinal concepts, religious concepts, <religions

endpoint.

and religious concepts=, Associated Concepts (hierarchy name), Associated
Concepts Facet




Linked with AAT

Enriching the Dunhuang mural thesaurus by linking the resources with AAT.

& bodiisatives x  +
<« C Y ® Fz==2| vowbgelly.edu/aal/300264360 a % ©

% Getty Vocabularies: LOD

SPARQL  Queries

bodhisattvas
Dunhua ng Mural Thesaurus Y\ SourceTNAVOCAD. geTty. Adl/AATA0N7 64360
Subject (99) Predicate Object All
http://dh.whu.edu.cn/dhvocab/tema239 ‘N\a‘-c‘ Websie | herareny | _Downiosd in: 15N | JSONLD | RDF | eTurts | n-Toptes
(Subject) D e -
. } S¥OS . Fdrfadicail
Field (Property)  Value (Object)
SkOS:preﬂ_abel %I‘zﬁ@zh ::e:ms ::::d 2001-10-05T15:00:54

2001-10-05T15:08:54, 2001-10-05T 15:17:34, 2001-12-12T14:44:14, 2002-
01-17T18:00:37, 2007-01-23T17:70:37, 2007-01-23T 17" L 200707~
8, 2010-04-20T00;25:19. 2011-01-00T01;53;21, 2012-04-

skos:altLabel IR .

— e AAT bodhisattvas
skos:broader tema204 ({# = 84f) S
skos:narrower tema2387 (K ETE)

tema2388 (& X E =)

Oxford English dc:source The concepts were linked with AAT

SUSHEE skos:iscopeNote  ATEGHHE - FHEKAM by using the skos:exactMatch property
. : EHIE. ... - .
CEN: 2 (M S e after querying the equality terms,
skos:scopeNote In Mahayana Buddhism,
(SieATeEn) <dc:so_urce S e e The scope Notes of some terms also

the....@en comes from the AAT .



Linked Data Publishing

Linked with

Agents 911 115 12.6% Fz}cets 5
Time 131 27 59, Hierarchy terms 83
Objects 2075 8 0% Instances 0R9

---- o o
Total 3853 11.2%

Website:

http://dh.whu.edu.cn/dhvocab/home
SPARQL Endpoint:

http://dh.whu.edu.cn:7480/sparql




Application programs

Semantic annotation of the mural digital images with the Dunhuang

Mural thesaurus.

mage FPOls Tows Concepts Search

Points of Imerest within this Image.
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Appendix

skos:ConceptScheme

rdfs:l_abel

“ FpRBEmAinl £ 7
SKOS: ConceptScheme

#42(Scheme)
Sifi(Facet)

JRFi(Hierarchy)
BEE(Concept)
S:ff(Instance)

gvp:Facet

skos:preflLabel
skos:altLabel
skos:scopeNote
dct:created
det:source

skos:hasTopGoncept

skos:ngrrower

dot:title
dct:creator
dct:created
rdfs:comment
skos:scopeNote

skos:in8cheme } skos:inScheme
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skos:narrower

gvp:Hierarchy

]

skos:Concept

skos:prefLabsl
skos:altLabel

skos:Concept

-

skos:prefLabel
skos:altLabel

skos:narrower
skos:prefLabel

skos:altLabel

skos:scopeNote skos:narrower‘ dct:created < skos:broader det:created
skos:created det:source det:source
dct:source | skos:broader | skos:scopeNote » skos:related | skos:scopeNote
E& M dct:contributor N det:contributor ™ 71 det:contributor
gvp:Hierarchy skos:Concept :
( skos:exactMatch subclpss of
GEp:Concent dho:Instance
xl:prefLebel crefl abal | DT TTTToTToomoommmmmomsememmsoommeee e
. skos:prefLabel | sgzg
DL skos:alilabel : ngmiu%)/ 3.0rg/2000/01 /rclf-schemat# |
de-identifier 1 rdfs: http://www.w3.org rdf-schema# |
N i det:created  skos: http:/www.w3.0rg/2004/02/skos/core#
m Eg mﬁ %M det:created det:source 1 det: hitp:/fpurl.org/de/terms/
- I . Tnetance | Lo skos:scopeNots | gvp: http://vocab.getty.edu/ontology#
Skos'comept EVp: I-Ilerarchy Skos'comept dho:Instance | @ ——mm™—-—- %€ dho:http://dh.whu.edu.cn/dhvocab/ontology#

Hierarchical structure of the thesaurus
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Appendix

Bottom-up

Process

Dictionary entries
collection

Word bank
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Structure
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Top-down

process

Assist detection

—_— (related words & stop words)
New words _I New words
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Store words into
word bank

Structure

——Related words

Right words

Right words

fitting?

Words correction
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Wrong words

detection
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The corpus

classification

Enrichment
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building or +

I Manual checking

OCR recognition
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Literature

Collection

Vocabulary
expansion

A combination of top-down and

bottom-up approach




Appendix
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&« C O A 7%= | dhwhuedu.cn/dhvocab/ontodia

DH semmrmazcmse  Q sean BR AETR

D Clear Al | shlayout | @ @ X  [PNG  ESVG & Datalanguage-| English v
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Visual browsing of the thesaurus based on Onftodia

TTi{EAlE SPARQLES sy



