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Ta Hoang Thiang®

#Khoa Cdng nghé Théng tin, Truong Pai hoc Pa Lat, Lim Pong, Viét Nam

Nhan ngay 04 thang 01 ndm 2016
Chinh sira ngay 31 thang 03 nam 2016 | Chap nhan dang ngay 10 thang 04 nam 2016

Tom tat

Wikidata 1& mét co so dir liéu tryc tuyén mé luu triv c&e tai nguyén chung cua cac di &n
lién quan do to chic Wikimedia quan ly. Viée dong nhdt hda cac hgp théng tin (infobox)
cua Wikipedia dwoc néu trong ké hoach giai doan 2 ciia Wikidata. Theo do, cdac hgp thong
tin sé duwoc dong nhdt héa dé tranh tinh trang da dang dir liéu gia cac dir &4n ngbn nggr.
Pong thoi, nhém phat trién Wikidata ciing 1&n ké hoach phét trién hé thong tir dong dién
dich céc thugc tinh cua cac hép thong tin Wikipedia. Bai bao nay nhdam dén viée dua ra
MGt vai phwong phdp tiép cin d@é anh xa cac thugc tinh cua hép théng tin dén Wikidata, tir
d6 ndng cao kha nang phat trién 1am giau ngi dung cho cac bai viét Wikipedia. Ching tdi
tdp trung chu yéu vao viéc anh xa cac thuge tinh & Wikipedia Tiéng Viét va Wikipedia
Tiéng Anh.

Tw khoa: DBPedia; Infobox Property; Mapping; Wikidata; Wikipedia.

1. GIOI THIEU

Puoc biét dén nhu 1a bach khoa toan thu mé truc tuyén lon nhat thé gidi,
Wikipedia khéng ngirng phat trién noi dung bai viét dé phuc vu cho muc dich gido duc,
nang cao trinh do hiéu biét va chia sé kién thirc cua moi ngudi trén thé gisi. Wikipedia
hién c6 291 dy an ngdn ngir khac nhau véi hang triéu bai viét thuoc cac chu dé da dang.
Dé quan ly mot lwong kién thie nhan loai khdng 16, Wikipedia hoan toan phu thugc vao
doi ngit thanh vién déng dao voi hon 56 tridu ngudi ding. Céc bai viét & cac ngdn ngir
khac nhau déu co lién két ngdn ngir (interwiki link) dé doc gia co thé tham khao noi
dung kién thirc giita cac phién ban ngdn ngit khéc nhau. Viéc duy tri céc lién két ngon

ngit clng cac ngudn tai nguyén chung (hinh anh, ndi dung media, cac tap luat ngi
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nghia) ndy cuc ky phuc tap, do d6 Wikipedia d4 to chuc thanh lap Wikidata nim 2012

[1], mot may cha dé luu trix cac loai dir liéu chung. Dit liéu ¢ Wikidata lwu trit theo

nhiéu tap di liéu phong pht, duoc két ndi véi nhau duoc xem 1a mo tai nguyén dé khai

thac va rdt trich céc tap luat ngit nghia [2]. Cac bai viét & Wikipedia thong thuong déu

chira cac hop thong tin, md ta van tit noi dung caa mot bai viét. Mot hop thong tin bao

gom nhiéu thugc tinh (hay con goi la cac tham s6), mdi thudc tinh chira gié tri dit lidu di

kém. Cac hop thdng tin & cac du an ngdn ngir déu duoc dit tén 13 Ban mau (Template)

va ciing lién két voi nhau théng qua céc lién két ngdn ngir duoc Iuu trir tai Wikidata.

Trong Hinh 1 la hop thdng tin "Théng tin don vi hanh chinh Viét Nam™ véi cac thuoc

tinh mé ta vé tinh Lam Dong nhu thudc tinh tén ¢é gia tri "Ldm Pong”, thudc tinh dién

tich c6 gia tri 9.773,5 km?, ...

{{Théng tin don vi hanh chinh Viét Nam

| tén = Lam bdéng

| hinh = Da Lat, view to Xuan Huong

| dién tich = 9.773,5 km=2
| dan sé = 1.246.200 nguoi
| thoi &iém dan sé = 2013

| md@ hanh chinh = [[ISO 3166-2:VN]VN-
3511

| md buu chinh
Nam] 67xxxx]1]

[[MA buu chinh Viét

| Mm@ gién thoai = [[M& dién thoal Viét
Nam]63]]

| bién sé xe = [[Bién xe co gisi Viét
Nam]49]]
| web = [http://www.lamdong.gov.vn/

Tinh Lam pdng]}}

Lam Déng

Pia Iy
Dién tich 9.773.5 km*
Dan s6 (2013)
Téng cong 1.246.200 ngedi
Hanh chinh
Ma hanh chinh VN-35
M3 bwu chinh B70000
M3 dién thoai B3
Bién s6 xe 49
Website Tinh Lam B6ng &

Hinh 1. M nguon hgp thang tin va giao dién hien thj cia bai viét vé tinh Lam
Pong tai Wikipedia
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Trong nghién ctru trude d6 [3], chung toi d& xuat ra md hinh 1am giau noi dung
Wikipedia dwa trén cac tap luat ngir nghia duoc rut trich chi yéu tir cac hop thong tin.
Vi vay, trong bao bao nay, ching t6i sé tap trung vao viéc anh xa cac hop thong tin &
cac phién ban ngdn ngir toi Wikidata, tir d6 c6 thé hiéu duoc su twong quan giira Cac
hop théng tin & cac ngdn ngit khac nhau dé nham muc dich lam giau dir liéu va ddng b
héa noi dung bai viét & cac bai viét Wikipedia. Ching t6i dé xuat cac phuong phap anh
Xa Voi truong hop cu thé 1a dua trén 2 ngdn ngir tiéng Anh va tiéng Viét. Do chinh xéac
cuia c4c thdng tin bai viét va gia tri di liéu cac thudc tinh s& khong dé cap dén trong bai

bao nay.

2. CAC NGHIEN CUU LIEN QUAN

DBPedia la t6 chic da anh xa thudc tinh hop thong tin Wikipedia dén cac ban
anh xa (mapping) va ban thé hoc (ontology) do DBPedia tu dinh nghia [4, 5, 6].
DBPedia rit trich noi dung ngir nghia tir Wikipedia & nhiéu du 4n ngbn ngir va phan
loai noi dung thanh cac tap di liéu khac nhau, luu trir & dang b6 ba RDF (RDF triples).
DBPedia ciing thuc hién viéc anh xa tir dit liéu ho thu thap duoc dén Wikidata. Vi vay,
c6 thé xem DBPedia la cau ndi quan trong dé ching tdi c6 thé ké thira nham nang cao
viéc thyc thi anh xa cac thudc tinh thong tin dén Wikidata. Tuy nhién, DBPedia chua c6
phép ngudi dung khip noi trén thé gioi tham gia du 4n mot cach dé dang, vi vay con

nhiéu hop thdng tin & nhiéu ngdn ngi, dic biét ngdn ngit hiém va c6 it ngudi st dung.

Téc gia Thanh Nguyén va cong su phat trién WikiMatch, mot hé théng dé anh
xa hop thong tin ¢ tiéng Viét, tiéng B6 Pao Nha va Tiéng Anh [7]. Nghién ctu nay
ciing dung phuong phap dich thuat, tir dién va mot mé hinh kich ban &nh xa ¢ dinh dé
nang cao tinh hiéu qua. Nghién ciru cia Eytan va déng nghiép co cung hudng nghién
ctru, tap trung & tiéng Anh, tiéng Tay Ban Nha, tiéng Phép va tiéng Duc [8]. Navigli
cling phat trién hé théng BabelNet dé thuc thi viéc anh xa da ngdn ngit [9]. Tuong tu,
Bouma ciing phat trién hé théng anh xa thudc tinh gitra tiéng Ha Lan va tiéng Anh. [10]
Cac nghién ctru nay déu mang tinh doc 1ap véi DBPedia véi céc két qua riéng. Do do,
ching tdi mudn dé xuit mot phuong phap lai, tan dung cac két qua c6 duoc cua

DBPedia cling mot sb phuong phap anh xa dé dé xuat cho bao céo nay.
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3. MOQT SO PHUONG PHAP ANH XA THUQC TIiNH HOP THONG TIN
WIKIPEDIA PEN WIKIDATA

3.1.  Phwong phap ké thira ndi dung &nh xa & DBPedia

Chung toi ké thira viéc anh xa hop thong tin Wikipedia dén céc ban &nh xa va
ban thé hoc (ontology) cua DBPedia, diéu d6 tao diéu kién thuan loi dé tap trung nang
cao hiéu qua va mo rong dir liéu viéc anh xa dua trén dir liéu nghién cuou da co.
DBPedia anh xa mdt hop thdng tin cung cac thudc tinh caa thanh mot ban thé hoc. Vi
du, hop thdng tin Template: Infobox settlement & Wikipedia tiéng Anh duoc &nh xa
thanh Mapping en:Infobox settlement va ban thé hoc Settlement ¢ Wikidata. Mai thuoc

tinh caa hop thdng tin ciing duoc anh xa tuong tng véi mot thude tinh caa ban thé hoc.

Dua vao lién két ngon ngir' & Wikidata, Ban mau: Thong tin khu dan cu &
Wikipedia Tiéng Viét co lién két ngdbn ngir voi Template:Infobox settlement &
Wikipedia tiéng Anh. Theo Bang 1, cac ban anh xa va ban thé hoc tiéng Viét & DBPedia
1a chua co, tuy nhién ching ta co thé suy luan dya vao tiéng Anh. Giita DBPedia va

Wikidata d4 c6 sy 4nh xa céc thudc tinh véi nhau do ké hoach phét trién cia DBPedia.

Bing 1. Thong tin anh xa hgp thong tin Settlement véi DBPedia trén 2 ngon ngir
tieng Viét va tieng Anh

Wikipedia tiéng Anh? Template:Infobox settlement
Ban &nh xa tiéng Anh ¢ DBPedia’ Mapping en:Infobox settlement
Ban thé hoc tiéng Anh & DBPedia* Settlement

Wikipedia tiéng Viét Ban mau:Thong tin khu dan cu
Ban anh xa tiéng Viét & DBPedia Khong c6

Ban thé hoc tiéng Viét & DBPedia Khong c6

! https://www.wikidata.org/wiki/Q5683132#sitelinks-wikipedia
2 https://en.wikipedia.org/wiki/Template:Infobox_settlement
3 http://mappings.dbpedia.org/index.php/Mapping_en:Infobox_settlement

4 http://mappings.dbpedia.org/server/ontology/classes/Settlement
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Dua theo tinh bac cau, ching toi c6 thé suy luan sy twong (ng giira cac thudc
tinh ¢ dy an tiéng Viét va du an tiéng Anh véi Wikidata. Chang han, Ban mau:Thong
tin khu dan cu & Wikipedia tiéng Viét dung song thudc tinh "ngay thanh ldp" va
"established date™ va Wikipedia Tiéng Anh chi dung "established date". Thong qua ban
anh xa Settelement cua DBPedia, thudc tinh "established date" duoc anh xa thanh thudc
tinh ontology "foundingDate" véi Wikidata twong tng la "Wikidata:P571". Do d6 c¢6
thé suy luan, thudc tinh "ngay thanh lgp" twong ung voi thudc tinh ¢ Wikidata 1a
"P571".

3.2.  Phwong phap anh xa tryc tiép thudc tinh hép thdng tin Wikipedia véi
Wikidata

Déi véi cac thue tinh ma DBPedia chua thé anh xa duoc toi Wikidata, ching
t6i phai dung phwong phép truc tiép dé anh xa cac thugc tinh nay. DBPedia tao théng ké
chi tiét vé viéc anh xa mdi hop théng tin tir Wikipedia (da phan vai hop thong tin tiéng
Anh), bao gom tong sé thudc tinh, sé lwong thudc tinh duoc anh Xa, chwa anh xa, ti 18
phan trim cac thudc tinh d& duoc &nh xa va nhiéu thong sb khac®. Tir do, ¢ thé tan
dung bang théng ké nay dé nam bat cac théng tin thudc tinh chua duoc anh xa. Hinh 2

chi r6 noi dung vira néu trén.
Buéc 1. Xép hang tan sudt siz dung thuge tinh

Pau tién, viéc giam bét céc thudc tinh it sir dung dé giam nhiéu la can thiét [11].
Pé 1am duoc diéu ndy, chlng ta cd thé chon ngau nhién mot lwong bai viét vira da (100
bai), tir d6 xép hang tan suat cac thudc tinh duoc sir dung, ddi nhitng thudc tinh con lai

chwa duoc st dung thi nén xép hang chiing sau cung.
Buréc 2. Tao tdp thude tinh dong nghia 1ng véi méi thuge tinh Wikipedia

Tiép dén nén thuc thi viéc phan tach céc thudc tinh thanh cac tén ¢ y nghia hon
dén muc cd thév[11]. Thudc tinh co thé 1a tén viét tat hay tén viét lién, vi vay ching toi

dira vao tinh nang Ty déng kiém tra chinh ta va siza 16i cua Google (Spell-check and

5 http://mappings.dbpedia.org/server/templatestatistics/en/?template=Infobox_settlement
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automatic corrections) dé tim kiém tir géc. Ngoai ra, cd thé ap dung phuong phap xay
dung hé théng nhan dang chira cac co so dit lidu tir viét tat riéng dé ting kha ning tim
kiém tir goc. Chang han, thudc tinh official_name, officialname, officialName dwoc
chirc ning stra 16i Google hién thi thanh official name. Hay nhu tir viét tét latd trong
tiéng Anh phai nhan dang 1a latitude (vi d).

47.45 % properties are mapped ( 65 of 137 ).
83.00 % of all property occurrences in Wikipedia ( id ) are mapped ( 41209 of 49650

The color codes:
property is mapped

property is not mapped
property is mapped but not found in the template definition

property is ignored

“»

occurrences 4 property
87 name
4749 occupation
1070 image
3902 birth_date
3840 birth_place

2051 caption
Hinh 2. Thong ké vé viéc anh xa cac thudc tinh ciia hgp thong tin Person &
Wikipedia tieng Anh téi DBPedia

Dua vao tir dién déng nghia dé mé rong tap thudc tinh ddng nghia, truéc hét
ching ta phai do thuoc tinh thudc ngdn ngir [12,13,14] nao dé &p dung tir dién dong
nghia trong ngdn ngir d6 twong tng. Bé do thudc tinh thuéc ngdn ngit, chung toi dé xuat
nén ding mot sé6 module nhu Language Detection API® hay Google Language

Detection.
Buéc 3. DO tap thugce tinh vai Wikidata

O Wikidata, mdi thudc tinh déu duoc gan 1 chi sé chi muc (index) kém theo noi
dung thudc tinh & cac ngdn ngir khac nhau, chang han P18 1a thudc tinh Hinh dnh trong

tiéng Viét va Image trong tiéng Anh theo Hinh 3.

® https://detectlanguage.com/
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1mage (ris)
~ In more languages Se"fievre
Language  Label Description Also known as
English image image of relevant illustration of the subject; if portrait
available, use more specific properties (sample:  illustration
coat of arms image, locator map, flag image. picture
signature image, logo image) drawing
photo
Vietnamese hinh anh  hinh c6 lién quan hinh
anh
chan dung

hinh chup
anh chup

Hinh 3. Thugc tinh P18 ¢ Wikipedia & 2 ngdn ngir tiéng Viét va tiéng Anh
Trong Hinh 3, ciing cho thiy tip cac dong nghia véi thudc tinh Image d6 1a
portrait, illustration, picture, drawing va photo. Tir d6 hinh thanh nén tap thudc tinh
Wikidata.

Cong viéc cudi cung la so khop gitra 2 tap thudc tinh, tap thudc tinh ddng nghia
Wikipedia va tap thudc tinh Wikidata. Hinh 4 cho thay cach so khop tuyét dbi dang theo
tir, tir d6 co thé suy luan ra thudc tinh Image ¢ hop thong tin Wikipedia twong ¢ng vai
thugc tinh Image (P18) ¢ Wikidata. Mot sb truong hop, mot thudc tinh Wikipedia c6 thé
dod ra duoc nhiéu thudc tinh Wikidata, lac d6 ching ta c6 thé dung phuong phap xép
hang tan suat so khop hay do tim dit liéu va kiéu dit liéu kém theo thudc tinh trén céc
hop théng tin & cac bai viét dé xac dinh két qua cudi cung. Tuy nhién, dé ting d6 chinh

xac chang ta cting nén ap dung thém cac phuong phap giam sat ban tu dong khac.

image(P18)
Synonyms:
portrait.
lllustration,
picture, drawing

Thesaurus:
appearance, copy,
figure, form, icon,

model, photograph,
portrait
statue

Hinh 4. Sy 4nh xa tap thudc tinh ddng nghia véi Wikidata

3.3.  Swphu thudc ndi dung tir dw &n Tiéng Anh & dw 4n ngdn ngir tiéng Viét

Wikipedia Tiéng Anh 13 du &n c6 nhiéu luong bai nhit véi hon 4.9 triéu bai’. Vi

vay, & cac du &n khac, chang han nhu Wikipedia tiéng Viét, thay vi viét méi noi dung

7 https://meta.wikimedia.org/wiki/List_of Wikipedias
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thi c6 mot cach thong thuong dé hon d6 1a dich noi dung tir tiéng Anh sang. Do do, ndi
dung céac hop thdng tin ciing trong tinh trang twong tu. Ngoai ra & Wikipedia tiéng Viét,
cac bién tap vién con thém céc thudc tinh cua cac hop théng tin bang tiéng Viét bén
canh cac thugc tinh bang tiéng Anh trude d6. Nhu vay, hop thdng tin tiéng Viét ludn
chua 2 thudc tinh song ngir twong ng véi 1 thudc tinh caa hop thong tin ¢ Wikipedia
tiéng Anh. Bang 2 cho thiy mot vai théng tin thudc tinh cua hop thong tin Khu dan cu

S0 Véi nodi dung tiéng Anh.

Béing 2. So sanh cac thugc tinh ciia hgp thong tin Khu dén cw & tiéng Viét va Tiéng
Anh véi nogi dung DBPedia tieng Anh va Wikidata

Wikipedia Wikipedia Ban thé hoc Wikidata

Tiéng Viét Tiéng Anh DBPedia bing tiéng Anh

founder founder OntologyProperty:founder P112 (dua vao DBPedia)
nguoi sang lap Wikidata:P112

official name official name  OntologyProperty:foaf.name  P1448 (theo cach so & muc 2)

tén chinh thac

hinh anh image Khoéng tim thay P18 (theo c&ch so & muc 2)

Tuy nhién, déi khi ciing c6 truong hop & du an tiéng Viét chi c6 1 thudc tinh
tiéng Viét khop voi 1 thudc tinh tiéng Anh & du an tiéng Anh, hoic & noi dung tiéng
Viét ¢6 thudc tinh khéng khop véi bat ct du &n nao tiéng Anh hay nguoc lai. Ngoai ra,
con ¢6 thé 1a thuoc tinh tiéng Viét khop voi Wikidata theo cach so khop & muc 2, tir d6

& Wikidata lai c6 thé suy luan nguoc vé dé tim thudc tinh tuong tng & tiéng Anh.

Nhu vy, trong phan nay chiing t6i d& xuat & mi hop thong tin tiéng Viét néu co
chira thugc tinh song ngit nén wu tién thudc tinh ¢ ndi dung tiéng Anh dé so khép vai
DBPedia hay Wikidata tir d6 suy luan nham tiét kiém thoi gian so khép ddi véi noi
dung tiéng Viét.

4. KET LUAN VA HUONG PHAT TRIEN

Bai bao da chi ra cac phuong phap hitu dung dé anh xa cac thudc tinh hop théng
tin Wikipedia dén Wikidata. Ching t6i d& Xuat cac phuong phap anh xa lai dua trén 2
ngdn ngir chinh 13 Wikipedia Tiéng Anh va tiéng Viét dé tir d6 thdy duoc tiém ning

phét trién hé théng thuc thi. Chang tdi tin rang bao céo nay s& 1a don bay dé thuc thi



227 TAP CHi KHOA HQOC PAI HQC PA LAT [PAC SAN CONG NGHE THONG TIN]

viéc anh xa cho tat ca ngén ngir & Wikipedia theo mot phuwong phap tong quat hon trong
twong lai. Pong thoi két qua anh xa mang lai s& dwoc sir dung trong qua trinh rut trich
quan hé ngir nghia tir d6 co thé phat trién noi dung bai viét Wikipedia & cac ngbn ngit
theo phuong thuc ty dong hoic ban tu dong. Ngoai ra, viéc anh xa con gilp kiém soat

ndi dung dit liéu hop thong tin giita cac du an ngdn ngir dé chdng pha hoai noi dung.
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Abstract

Wikidata is an open, online database which stores the common resources of other
Wikimedia projects. Unifying Wikipedia infoboxes was described in Phase Il of Wikidata
plan which aims to augment auto-translation to Wikipedia infobox templates and deals with
the diversity of Infobox data in all languages. In this paper, we offer some approaches to
map Infobox properties to Wikidata for improving our enrichment model. Our results can
be a valuable resource for Wikidata to aligninfobox properties. We mainly focus on how to

map Vietnamese and English properties to Wikidata.
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