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Research on the 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 when it was proposed
these years. However, the concept of knowledge graph was quite chaotic in this yield. 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 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
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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 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, many 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.

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 bring a new era of
digital humanities research. 10 figs. 2 tabs. 25 refs.
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PSR s sl 4 B, xRN RDF 3y

<http://cbdb.library.sh.cn/names/asso_code/20>

rdfs:label 'FIAZy Y';

rdfs:label ‘Menren was'@en;

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

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

rdfs:label ' Y ZFIN";

rdfs:label 'Menren of' @en;

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

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

rdfs:label "AfiA= B

rdfs:label "Teacher-Student'@en ;

dc:partOf <http://cbdb.library.sh.cn/names/asso_type/02> .
<http://cbdb.library.sh.cn/names/asso_type/02>

rdfs:label "E1t7 B R A"

rdfs:label 'Scholarship'@en .

3.2 #ERAMIRERE LI
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gt FIRK. FEFE—AEE BRI AP KRR AL B2 ARREIREL, Bt xR
BIREI, TRURIE AL 2R R RRIATER . IERERA AR AR (85 F, X
BRI R AR Z B EARR KR, AR EAB IR AR, HUEw] LIS
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B Al SR B 5 ] DU B IR AN R A 8 FTERIRE R R K
W, AT RAE RO IR AR AR SOO%, HORTINEE . RIS IR (eask) WTULVE
P ANZ AR AR R AR eAh, RBTROTERRIAE (BRd=), fF () 30 %, HMANR
P % b R DL E R HY L SOXSR BRBH 12

KRR T o] DUEDWL L I (B (58 2, 3BT DO IE 58 E PRI s AR 00 R, 3 o
P (1 A R] U il AT R — RO R R R, B 6 o, i sl Al <K
FRAZ” 2 BT ERBIME 2RISR R o X LT A BIRKBAE 2RI 1T, EIFE 500 A
M CBRR R UEEZRIN AR KRN, FEERENRRAF LB, MR “BH
B FRint, S REKR RO Y FIRGE) 2 BB 9 5.

6 FIEMERRRREE (RIT “WEHE” 550D

e e A Y R SRR E 08 R B IR U AR i 2L OCHEE, CBDB 142 £ 75
N5 L RDF 4 AFGE7E 0 PE b, FIEIE SPARQL R4 B AW & o8 RS BLEREL
FURIANEE . B 7 25H TEARRRBMAREIEE BN, SRR FMABRER, @it
SPARQL K iR [ KK FH& 2= AR5 2252 &2 N URI (2rel_person_uri) FliE4 (?2person). K
TR AN S HME— A URIL, N 7E SPARQL Hi4k A & %1$s. @
SPARQL % = 7 ) i% A W 4 B 5¢ &2 A URI (?rel_person_uri ), X B [ & & H
shl:relationObject %7~ . 34 SPARQL & A MNP 2% 15, JE1E shl:specialRelationType H1 47

“RIRKR” M MoK R” WiIUE, XELL “$E&KR7 Ml JEME shlrelationType
KAG AAARIIAE 2R R, BUERVE T AU RI 73 T KRB KR, REA “RUTRIRET.
@OEMKXRNGEEWNLSs LA FAERHES KR, @aHME, BREFHELR. XERF
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T RFE NG (foaf:name XJ M. IR J& MEAED F15C R -4 (shl:temporal X 7 ()75 s 2 1) rdfs:label
JEHEAED .

1 SELECT DISTINCT ?rel ?rel_person_uri ?person ?rel_year

2 WHERE {

3 ?rel_uri shl:relationSubject <%1$s> ;

4 shl:relationObject ?rel_person_uri ;

5 shl:specialRelationType 't &K &',

6 shl:relationLabel ?rel ;

7 shl:relationType "4 FHARAH" .

8 OPTIONAL {?rel_uri shl:temporal/rdfs:label ?rel_year .}
9 ?rel_person_uri foaf:name ?person .

10 FILTER (lang(?person) = ‘cht’)
11 } ORDER BY ASC(?rel_year)

%18s

®

shl:relationSubject

/J\

el uri

shl:relationObject ’—A shl:specialRelationType

/( shl:temporal shl:relationLabel shl:relationType \
¥ ¥

[ e ) [ memeE | (mexs )

rel_person_uri

\T/

foaf:name rdfs:label

l |

[ ?person ] [?1‘51)’331’]

7 FEARK ARG AW

3.3 FREREL

TETEATIT 5, 0 UUHE B A2 Fa AR S R B R v O R, HET BT . SR AN iR A
D EIR G R A% O D e 2 —, FNRAEERAE R A SCTE AR A AL A R S
I. CBDBLD V4T Apache Jena HEZLA%E, AJ AR 77 {8 Jena H i HEXE 5] 25t
ATHRESE  AE RN 5] v 5@ H R IR AR N Crules) , FEEE53 A ARG 1€ S35 (facts) .
AN YA XS N, B 5] BE R A7 7E “ IE R HEPE (Forward-Chaining)” Al “ J [m) 4 22
(Backward-Chaining)” WA HEREE 7 o IEFAEEIHABESE, BHELRIKS), M— P
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Fe iR, AW SRS O S0 . RIHEE I E g%, B HARIRE, e
AMEBE, ARG FHECRRZB RS, anaedl®], W ERRIER: [z, BRI )
ST, MO T BT R P BLDAIE R, AR A £E B A S AR R
AR 5] 2

Apache Jena HEZE 40 &V 2 Tl L HIHEFR RS : (LB 2% . RDFS MU ZS . OWL
HEHE SR SE U R 3PP FE R Fe e, BRAVEE T B ATHIN (Rule-based) 3 #3420
SCREF P 8 SCIISET RO R AR, X I 1930 20 U Gt T

@prefix shl: <http://www.library.sh.cn/ontology/>.
[rl:  (?ushl:relationSubject ?a), (?u shl:relationObject ?b), (?u shl:relationLabel A",
(?ul shlrelationSubject ?a), (?ul shl:relationObject ?c), (?ul shl:relationLabel ?zf)
regex(?zf, .+ F:$") -> (?b shl:soninLaw ?¢), (shl:sonInLaw rdfs:label 'Zz #5")]
[r2: (?b shl:soninLaw ?c) -> (?c shl:fatherInLaw ?b), (shl:fatherinLaw rdfs:label 1% 52")]
[r3: (?ul shl:relationSubject ?a), (?ul shl:relationObject ?c), (?ul shl.relationLabel ?zf)

regex(?zf, "+ K$') -> (?¢ shl:wife ?a), (shl:wife rdfs:label 'Z+]

REAS T =0 OB 1: R a 1958 b, XHIOu e, WIHER b I LiE N e @
R 2: FERUN 1 LRSI IETK) RDF W5, b M2ds v ¢ W ¢ &SN by O 3
RN a stk N e, MakycFET. K8 AT HIRMATXEEHEF N, Hrawr = A Kt
AR

shl:relationSubject

OO

shl:relationObject  shl:relationObject

*

e
I
8 AWK A HEBAN AL
G UUSCHE, TTBLER AT SR P P O ok RSB SIS 035 06 R i
10 AR J5 R 25 i 6 AR B . AR B AR EbR 10 Y 3 P HEER J5 15 1 (9 RDF W5,
FEJR A6/ CBDB #udli th IR BCA AR FRIL AR AR SC R, L BRI, W] RATS 5k
TR AR, PR LS 5Ky [RIS CBDB A A7 4E 2 i I B 7k i A+ B
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KE CHARLTD, AIFBAH KT RIFERPRR, BRRKIEAHNETR, HFARE
PG AR SRR, 228 ki BIE IR  R R WS, BISKIa A T

ESCTGE

9 IR FHHEER R I 3% JoR Ok 2% P

K10 s FHE AL i 25 e 5% 2R 1 i
FEAS PRI BEAT HEPRIN , BOE SR R o 0 TR AR AR B AT DL 8 DA o A 4
B OFSHEEE. £ AT N, PIPedt TR, JPRHEEA RDF
Wi = A7 2] Graph H, 7EJGSRAEHIIN B4 H] Graph Hr I 5 Rl . @z SRR . Ty
R EE R 7 2 A7 B, AR Bz AT HEBE RN AT SE h A HERE . PUA HERE 0
AR B SIEER R, SRR IR v s 11 5 8 DU S A B A R, B SR
B RCR ARG . ASHT ST RAT 155 AR, X BT B AR R LR B R
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PEIEAT R 50, TR A R R G P AT T E o 4 P AESR RIEIE P RIT 5 A
I, B X 5 AN A 2T 10 S AT s, 7B faX 10 AN 4. K
M OITE A E R L IRV, S B
4 BE5RE

R B B AR A 7 200 v SCRIR IS ORREER) A SCEIRERE, A SO W& R
T RS A2 T P SRR B HEAT TR BEE, T SCRR BTG s A AR K238 5 115, SRk
B 0 SE T R A S R . R BT AR, SRR AR N R A S R R R
XPENRAAHLH R p 2R, 2% W3C (1 U R AT Bl I AH A 5 kA e Ak, A
SRR B R A A SOOIt FHEZ R T2 N e ATt SRt | o, FE o A% o5
R B S I R YT % . 18 3CLL CBDBLD “F & i, i iR ERE AR R T A
W2 IR A2 R, A8 BIEELI X AW 2 TR B R 50 R BEAT P24 AN R o JRUE AL
PRUT RN TR B D7 S AN HERE LE BT , (E R iR I A BE A AN 3255 SRR B 3L R S A T
B NSO 2R NSCHEI T B, “HR 5, 8. B R iR A ST
AR

2R, AW T A REREHTT KR AT WATR BRSBTS BRI AT = T
TR — P T AR R o B 5, BT BERILAE R ECR b, R 10U E T 2 A 2 BRI E FH HE
BN G e E A . HK, B TEIR A BUE B Sk b, B seBlE 2 TR,
KiggAe. BN BT BUBR AL 555 RJa, WHTTm BEARDUE i eh R o,
AT H DO AN Z 18R AR LB, Rk AR ER 225 R85 2 T R AR
LIPNE7/IRRERSINIE $u SIHE
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