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Application of Knowledge Graph in Digital Humanities

CHEN Tao, LIU Wei, SHAN Rongrong & ZHU Qinghua

ABSTRACT

Knowledge graph is a technique that uses computers to shore, manage, and present concepts and their
relationships. This technique became a research hotspot in industry and academia as soon as it was
proposed. However, the concept of knowledge graph was quite chaotic in this field. People often confuse
Knowledge Map (KM), Knowledge Graph (KG) and Graph Database ( GD). Knowledge map should be
regarded more as a metrological method, so there is no detailed discussion in this paper. According to
different storage methods, the knowledge graph can be divided into semantic knowledge graph (also called
linked data, based on RDF storage), and generalized knowledge graph (due to graph databases). Linked
data focuses on the release and linking of knowledge, while the generalized knowledge graph focuses more
on the mining and calculation of knowledge. There are both commonalities and differences between the
linked data and knowledge graph. This paper analyzes the similarities and differences between the two

techniques from the conceptual and technical aspects, and points out that the linked data is the continuation
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and development of Google’s knowledge graph.

In addition, this paper also proposes a system framework for applying knowledge graph to digital
humanities research. Simultaneously, we also point out that digital generation, textual conversion, data
extraction and intelligent construction are the main stages of research and development in the humanities
field. Compared with most humanities research abroad in the textual stage, much humanities research in
China are still in the digital stage, which is far from the research stage of smart data.

Based on the theoretical basis of the study of smart data of digital humanities, this paper builds a linked
data platform (CBDBLD) of Chinese Biographical Database ( CBDB) . The seven-step method adopted in the
platform construction is representative and has been used in many digital humanities research projects,
which can guide the semantic construction of domestic digital humanities research. This platform contains
more than 420, 000 biographical data, about 22.7 million triples, and is associated with open related
datasets such as Shanghai Library Authority Name Files and VIAF ( Virtual International Authority File).
CBDBLD dataset contains ten categories of nearly 500 kinds of social relations. Further, this platform uses
the concept of knowledge graph and visualization technology to show the rich relatives and social relations
between characters. This platform forms a unique social network, and improves the dynamic interaction
ability of user’s experience and platform.

Knowledge computing and knowledge reasoning are the core technologies involved in the application of
knowledge graph, which are widely studied in the application of generalized knowledge maps. However,
little research has been done on linked data and digital humanities. Most of the digital humanities research
in China uses linked data technology to publish and display metadata, which can be regarded as the basis of
knowledge graph application. Nevertheless, it does not represent the whole knowledge graph research. In
this paper, the CBDBLD platform uses a general rule reasoner to support user-defined rule-based reasoning
which implements the mining and presentation of implicit relationships between characters. Although the
current reasoning is relatively simple, it provides a new research direction for digital humanities research.
The abundant graph mining and graph computing algorithms in the research of generalized knowledge atlas
can be applied to the linked data, which is also the future research and practice direction of this paper’s
authors.

It can be said that both semantic knowledge graph and generalized knowledge graph can promote the
innovation of digital humanities research methods. The combination of the two techniques will become the
next hotspot in the field of digital humanities, and brings a new era of digital humanities research. 10 figs. 2
tabs. 25 refs.
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<http://cbdb.library.sh.cn/names/asso_code/20>
rdfs:label 'FA A& Y' ;

rdfs;label "Menren was'@ en;

bf:relatedTo <http://cbdb.library.sh.cn/names/asso_type/0202> ;

shl; pairOf <http://cbdb.library.sh.cn/names/asso_code/19> .

<http://cbdb.library.sh.cn/names/asso_code/19>
rdfs:label "5 Y 2 P A’

rdfs;label "Menren of @ enj

bf:relatedTo <http://cbdb.library.sh.cn/names/asso_type/0202> ;
shl; pairOf <http://cbdb.library.sh.cn/names/asso_code/20> .

<http://cbdb.library.sh.cn/names/ asso_type/0202>
rdfs:label "5 & Bl 7" ;
rdfs ; label 'Teacher-Student’@ en ;

de; partOf <http://chdb.library.sh.cn/names/asso_type/02> .

<http://cbdb.library.sh.cn/names/asso_type/02>
rdfs:label "5 AT BIR A
rdfs;label "Scholarship’@ en .

3.2 k2 RmUARG S

AZE I BB A 2 5C 28 0 91 oA i WA R DR AT 33
AR R . 45T IRTE CBDB A7 7 27 AR KA
FIRIWIA 22 5 R, T £ %A WIAF A2 AR
KA WA FREE KR (ER)
TR, AEF—A B R RFEA BT E R
Tk, B AR R R, e B AR B g
UM HAL S R AR ER . R
M2 RIS R B (WL 5) X LA 7 i
LHAMRAY Z B2 AR KRR IFA T I
M RAE 2 0 R | PRk AT AT T b 80 et ) P00 1Y
PRI 5 Al DU 20 IR 27 A R o
FA S5 AN IR RIE SC R K, AT LAt

Bl5 Z=ERFAREXREE

B 2R E R 5 — AT S0 O, h b B 208
TR PR 4 A 57) FT LA H N Z 8] [ 2 R %
F Ak XTI KBRS (Rl S VR & A 5%)
30 %, BON AR E S AT DB e oA I SOR
RORER 1 .

SRR T ) L B 2 ]
JEF TR LA A 2 P R R I8 R, PR BT
F T SR T L SR AT R — 2R
YRR, NE 6 fras i o T BR g
W2 RIFBRIR B M2 AR R, X H T LA 3
BRBEAE R 23R A TN TRIRE G D i T LS o < 2%
PR A R 2R R 2R O R R, REE
BRI ML B, Y I R FRAE ™ 5 s mT
SRR R (SO Y Rk ) Bl
B 5 A5

e300 2o gt T Y SRR 56 R R AL
IR FIRE 3 S I G 48, CBDB 1 42 T &£ A
FIEE L RDF 46 2C A7 i A2 B0 1 b, T 1T 3 ot
SPARQL e A AT A W45 e G Z2 2 R B B i) #L 11
MEH, B 740 T %AREREMHNE A
TR AR A5 1 W R B A& B, il 23 SPARQL
F43R M BR PR = AR R R URL( 2rel
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BEERQ

6 E=FERZFREXREIL(RFEFEE"TR)

WHERE |

?rel_uri shl:relationSubject <%1 $ s>
shl;relationObject ?rel_person_uri ;
shl:specialRelationType ' 4 % #';
shl :relationLabel 7rel;
shl:relationType " 47 B {# 48" .

O 00 N O N R W N =

7rel_person_uri foaf : name ?person .
10 FILTER (lang( ?person) = ’cht’)
11 | ORDER BY ASC( ?rel_year)

SELECT DISTINCT ?rel ?rel_person_uri ?person ?rel_year

OPTIONAL { ?rel_uri shl;temporal/rdfs:label 7rel_year .|

person_uri) F1#EF (7 person) o DHIE 1 4
AT S A HME— A9 A URIL, & A A
SPARQL & A %1 $s, @ SPARQL Hi=
AEZ AR OE R N URI( ?rel_person_uri) ,
X H B & & H shl: relationObject 3 715, ©5]
SPARQL ZE W8 il BR il 4% 14, J& 1 shl: specialRe-
lationType "7 “ ZRJECR” Al “ A2 KR MIFEHL

B, X B LU HS KR M JE 4 shl:relationType
AR IR 2 56 2 HUEAR JRT i T X1 23 1Y
TRIMSKR KB FEARLRLK", @
KEANGLER $s ZH AKX R,
%A HAZE R T E R X HLR M T R
NI (foaf ; name X B 9 J& P (H) A1 ¢ R 4F 1y
(shl:temporal X R Y755 sS4 rdfs :label JEVEE) o
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%18s

shl:relationSubject

rel uri

shl:relationObject A shl:specialRelationType

shl:temporal shl:relationLabel shl:relationType

~

e +

(el ) [%ﬁgﬁmﬁ] (exz |

rel person uri

\T/

foaf:name rdfs:label

| l

[ ?person ] [‘?rel_year]

7 FRXRLEEEHEN

3.3 aniRfs

FRTEATIT &, 0 PR HE LR 48 AR 40 S R R
T A AR HERT L R R AR, TR
HREE R i DI RE 2 — , R TR
B N SCH B R AR A L I R B
M, CBDBLD “F£5 4 F Apache Jena HE4L 44 £,
A LAARH 5 M Jena P A HERE S| 350017 1
PR, FERL I 5] S R AR R A Dy )
(rules) , 0243 BT W5 100 78 Sk 355 (facts )
FUN S AR A X B, I 5 | 25 v 2 A TF 1) 4
FH ( Forward-Chaining ) ” 1 “ JZ ] #f # ( Backward-
Chaining) " PIFPERE J7 2, 1 ) HE 2o m i 2
%, SRS, N — RIS SE R, AN

Hi S AL IAS: B i 2548, I 1 4 Bt Y U 44
2, AR, B e iRt MR, AR 4R
SCRAZAR B W IE 3 , A e 4% 2, Ul R ik B 0E
W5 5222, U0 D AR BB AS J8 T I B 5 2 A S
FfBRE Y BLAE i) 3R 9], A 48 A fo] 72 550
TS R BRI AR B G

Apache Jena HEZE i &L 57177 22 T SC A 4 3
o AT B ES  RDFS KLU 4k BE 2%  OWL #f B
AR AR AT
JHE FH L ( Rule-based ) WS ST
FIE SR T 0 DU F 4 L, 6T 07 ) 0 43 L ) o
THUR,

@ prefixshl; <http ://www.library.sh.cn/ontology/>.

[r1: (?u shl:relationSubject ?a), (?u shl:relationObject ?b), ( 7u shl:relationLabel 'R ") ,

(?ul shl;relationSubject ?a), (?ul shl:relationObject ?¢), (7ul shl:relationLabel ?zf)
regex ( ?7zf, "“+3% % $’) —> (7b shl:sonlnLaw ?¢), (shl:sonInLaw rdfs:label " E) ]
[r2: (?b shl:sonlnLaw ?¢) —> (?c shl:fatherInLaw ?b) , (shl:fatherInLaw rdfs:label ' ") ]

[13: (?ul shl;relationSubject ?a), (?ul shl;relationObject ?¢), (?ul shl:relationLabel ?zf)

regex( ?zf, " +X K $') —> (7¢ shl:wife 7a), (shl:wife rdfs:label " F") ]
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PORALE T =AM ORI 1 2R a i
SR b, LRI e, M b B ISR o; @RI
2. AERU 1R SRS 3 BT Y RDF W75, b 19
LIEH e W ¢ BHEACH b QBN 3. 58K a (Y
LKA e, W a e ZET . B8 A HDR AT
el PN B 0T O R bR IR Ay

shl:relationSubject

B8 AMXRMEEMMRE

SEAFN S, AT AAS AR 56 &R S A
O Ay oA Jomm A5 A R0 sF ) S R OC R B 10
SRR S 1 R B R R R, 2R 10
FH R LR bRiC Hh fifi 3 BEUS £5 H A9 RDF Wi &, 78
JIA 1Y CBDB i b - 1% A bric i ok v S 2
AR SE R AT FIRFL AT DA sk T FH Y
FARZAE AR, 206 3R 1Y Lo 8 Ry 3K M 't 5 [ B
CBDB HfE e 278 BB T B R (B
LR EHH A R RN B E RN R, Y
KR ST 1 2 T 0F, IF A BE B AR,
M FHAE BRI IN T 1 2 A e v ) B 2R T R
MK R, AR 2T R 2RE I

T fe FH R D00 00 £ 4 TR A, R R T A K
TN TFREIEE R AT LU R LT i Rh
P, ORI, 76 T A Y
HIE T, AT BT HE R, SR AY RDF B &
43 Graph W, 75 J5 224 F R H 398 Graph
RIS RN, @A, AP K5
PR 2 AT B, 76 T B g 47 3
MHEFTSE B Bl ASHE L, 0 bl PR X & I
S B O HE R ARG B, T SR AHERE (Y 4 1RO

B9 XREAHEEMNNERXREEL
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10 ERABEEANGREXREE

Y T 2 DU i B ) 2 SR A B ) 5
AR  ASHIEFE R T 55 R B, X
BRI PR IR AR AR I BE L8 ul s R R AT R
a3 MR P LS R G P AT e . 24
MPTERZ B S R IT 5 A AW s, 5
BRI IX 5 A1 2 S I 10 A1y G,
D051 3 10 AN AR, SR A AT T A
—EFEIE L PR HE BT, 2 mfEBEAOR

4 BRESRZE

R P 2 A T 200 DR s SCRTR P
CORHRBE ) A1) SCRIR P 3%, A SO )2 T
FIHEAZ T XF P AR B 1 HEAT T IR A LR,
T SRR B 5 U AR A A S T QKRR
DU S BT R A S i, X AT
VAT, SRR AF S I A 285 09 R TR 3,
IRV B R A 20K, 7 24 I W3C A 7 it
I BEAT B o B9 L 2L R A, EAh, AR SR Y
TR B AR A SCHUR A BT AR T 2

ECFASCHRFEI H A I8 R Ak 22 S 1K R 3
I -6 B e T D7 %€ . 8 3CL CBDBLD -
Ao ad A RR R T A Z 1E R
AR S OG A A B A HERL U0 A ) 2 ] )
B G R HEATIZ R AME 8 . RV A SCIRT 9
PP 7 e B LA 2 (E R A ] 3
4 B R34 5 SRR [R] 1 H T 4807 A3
K2 BT A SCOE T T R, < T BE
BB SRR ST BB

IR AWITATIA A D KB T, B o m]
MHIR I A 5 09 7 BE | % B2 ey JBE =7 T JF
JEBE— LT R AR B, IS AR B
TERLIECRE T, o F1E 5 22 1 2% B 3 ) A 2
RUAE R P, LUK, R 5 R BE A B 1] 3
SRk b B S B 2 3k T IR TE R R g
A PR D7 AR BT AR AR B B A
e WESE R BE AR TR 0 A 445 B b AR5 E
DO A 2 [ 09 5% 3 38 57 RT3, oK o 2 AR
25 22 B S o 22 T A R P A AR R
Pl E R TR
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