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Abstract: Human users can easily divide a bibliographic reference to
its constructing fields such as authors, title, journal, year, etc. However,
due to the variations in formats and errors made by the authors in citing
documents, it is difficult to automate this task. There exist many solutions
for this problem, known as citation parsing problem in the literature,
however, none of them is compatible with Persian language. This is
mainly due to high language-sensitivity of these solutions. Considering the
important role of citation parsing in tasks such as autonomous citation
indexing and information retrieval, in this paper, we propose an intelligent
method for citation parsing in Persian language. The proposed method
uses the support vector machine (SVM) classification method as its core.
The results of testing the proposed method using a dataset designed for
this task show 95% in average for precision, recall and F1 measures for
extracting different fields from a bibliographic reference which is quite
plausible.

Keywords: Citation Parsing, Classification, Multi-class Classification,
Supports Vector Machine, Autonomous Citation Indexing

* Corresponding Author


mailto:pakniat@irandoc.ac.ir
mailto:jnasiri@um.ac.ir

a0, gy
LIS
AP
NN

oo 355 | oole 3 5
Olpl Okl (559U 9 pole oling
(51051 1)

FYO1-ATYY (gl) Lo
TYOV-ATT) (g ) LS

SCOPUS 4 dSC (LISTA 5 4k
jipm.irandoc.ac.ir
\VWA-1YE0 oo | € 85kl | TV 859
1841 Ol
https://doi.org/10.35050/JIPM010.2022.009

\Yéo

eI Ob) 5o Goliw! Ogie 4
Oty 19 37 cynolo S oMt L

‘_;)Jw)(-}l&e&h}}ébkéb‘fs.’l\i)sj{: c,\gefl;dbai
0l ) Ol g5 (ST 51 Ol ) SleMbl
pakniat@irandoc.ac.ir L, MT.»‘.\,_.

9)%3@‘5}}#\{@.&@,&6}5} 55}."“'&.&'&-}34’-

tlglnn w}é} o\i&}\: QGJL_J (}l& S.\Q&J\:
jnasiri@um.ac.ir O ;| cAgie

el 0355 0153y 355 55,5 FO e & ol gl Al Vool sYNA s pdy VEoofoX[eA 1Bl 5

Lrad 5o i (glas gozes Olso Ol 55 o |y Galiul 2o S o0
e 3 Dl 8yla 85 Il 85 Joomn 0l i OB iy 55 oL Al
& Ll 53 35 go (@3l O g0 i 48T (S 3005 8 5 5o
352 sm 5 (el mdpplenil oy Gldl )8 L5 e OS5
3 ulf.x.._w_}; L g eslazy Slala sl HLS s sl ul glao i s
RO YOI PO P PRCH IO PPN B E S PN PO D3
col 4yl (gl O 50 A o (5L )85 5 gl ol sl s
ol )l Jagy oS (6 S 5w 5 055 0L A aaly Lo Bs5 ol Ll
Sl .3 35 o ol bl (ool e ;K05 U5 53 0L & 6l
S s 5 Sl gy ot 058 b a8 el OT L0l 458 S50
r_g.ao_ﬂgq_?jL:.C,._.ula..\_.':..iﬁ\)leléol_:j):‘_;:t.‘_.»lg'))-h:\-lkﬁ
&S Hlde (galal L;LMQ.._S s b s s ol Z;j:_..f S g
At ls e ol adlis ool 53 (OledMbl  Sb5L sladnl b g ale
S Ol yea Oty 51,3 bl 6 S3b gy el L 5o s
kil O gt iy 25 Al (5 b g 5 SSG gl din iy
Gla S5y ool Canl b a5 L ol ol Sl )b 0L s
o=l A o= s Ol By Oe=le duaws 3 eslawl (gl o ulia
SLa S 55 5 et 0L 53 ol tioslinal gla S5y ayamy Ly —
Silwesly ol ol ot rL?J o) o=l o3 @:&L?)l_g b oL
ol 3 el (glosls ds sezes i oslinwl U (golgiin Sy, olesT s
Wl V=0l 5 Sl 5 s (gla s (gl 0 /A0yl SO ta g


mailto:jnasiri@um.ac.ir
mailto:pakniat@irandoc.ac.ir

SISy
AR

£ 5sd | PV 88 | 1Ee) Olwb  EIE!

WOl iy )‘.)J.; b (gl (GUuatws (Gl ws (gLl g 4 2 (o flgunls
bl Lth&.:_:u ey cxla

doie .1

23 W smeme 5 sbas ol O e sy (ade @S0 55 48T sl L Dlel )
Al ede 5Ll Jlaow s GLadbulS 55 age it ol sd o 0351 &S yla (slgl
Sleslawl o 0958148 » Lal Scopus  Google Scholar (DBLP carXiv e-Print (CiteSeer
Solams Ol geas Laesls ol 51 eadde 3550 SLedMbl 8L (6l o (6, =) Ol smeas Dlels
eVl (o 53 255 gr olinnl 5 Gt M &S Cenl 5 58 e )
oMo s 2 81 Solne Ol ey O St g3 Slidond 4y sdbiplonil Slelr )l Ol
305 095313 s oo oLl (Sladios glmo]g g ailagy slbael (Ll (gl s LaosT
Gt s il SLedbl L5k gladsl by K68 )l 0 Ol mea Slele )l 5l 0B s
slas 8 (-l_a.? 25 ol s 558 e el S gilwalel 5 S Hlu 85 4
LaoT suas 1S Aol S POy (ool O gme & o (6l o (g, A1 (B
"citation s 45 el Slowios §)lects 5 55 i Joen Ol pie O€ s ¢ SR
OT (o s Jslss O se s (gl O 520 a2 51 adlin sl 55 5 0 sdsli parsing”
rdyplonit (S sl St )8 b 5 (gl O gme Ay s e S15 5 o 03lind
Calises (lao g d cLmosls 35,5 5,05 53 4§y so Slali sl diile L Vsa Lal ol
(= 55T e LIl i 53 3 5o sm VST (gl Oz 2,85 s 4,8 s
pL Slatad I (5 o 85 sl Joun 5 (bl g s Slylasstl 03 5,8 e
j;u@ s ol (5w )85 5 (Laesls 5L 5 9 S bl s Qlf-k._wi};
S 0L 3 (sl e 6 1 o 6l (305 slap s S e 20
(53355 Sl i S i a0y 325 5 B sl s S n 45 0
S okl 503 5 ainl s 0L 4 (63lnl 0520 4 25 (Gla 255 ) 35 Ly i
23 b e pbo ol Bl U ol iy S0 (U 53 0L &S sl e syl B
OLs5 53 a0l sl 53 (alal O gme Ay o (6 m 35 50 Sl 25,5 51 0155 o cams
g o3l l _w )l

Silmaled il (o las )87 53 (galamal O gme HS 355 A o Ll s a5

1ren



1YLy

.
LRy
AP e

CHEND] S 9 bl | Olasily 3135 cowle 3T 030kl b (g3 b3 55 (Sl g0 2 325

0L 5o ol O e HI875 5 d o s a adlte sl 5 c(goliaml Jdowi 5 51875 55
o (6l el Balyl la Sgy wy pdn Tl il ool s s dal g At ls )l
ah ) 4 Gla S5 5 8 i 53 Lt 5 a5 el 0L 53 (30l g
3 S OL5 53 (bl O e s JSi5 Gl SV (SIS jade 25 (sl
Sl b La S is oml e )b 0L 5 &=l s b Ol SLa S 55 comiomen
A (6l Mg () <Ol s 5 e ble (68 sb B Sleslinwl L 5 es S
Catizee SNl BN gl 5 )8 Ol as eddial g bl O g e 854
O e i s Wis oo 5 mile 6,55 Loty 3l el gl oS oo 1,1 LaOT
=013 5L (0l Ol 4 (g3l O e 25 e (Slie gomen 4y (3L
AT 5 g5lmesly 53 O 5l 503, slaul ) 0T cglas samme iz 355 a5 L aS
bl L alin ol 3 4 ol ;S5 an p3Y S ol eslinal (oalgi iy B,
55 1y 08 s 5T sils ladlony 5 Laasbobl 5 (lacsls daa 2 5 La_islos &Y
5 oS &Sl (aab 57 ol dsle slial ey a8 gl ,K0s 14 S
iz L el ol S oS e o aolan 5 o B L i gl S e B L
Jboasad & b s p 05 Hler L amglie 53 baskl g g5 sl 51,5087 s 53l

95 By ¥
Rizvi, Dengel and Ahmed 2020; Hashmi Afzal and) < $ 1 ,» e 50 3 el b
(s Slusl 4 4> 5 L (Tkaczyk 2017 5 ur Rehman 2020; Ahmed and Afzal 2020;
::_,_TL;.\;{‘..__MEJ_:)' Lws 934 Ol oo by A ol () m el aal )l sla i,
é‘a..\.oﬁﬁ (S L;Lmu'zjj R
Toeile 650k me sl b, Y

e gl iy Sl eslil 48T il ol sdiasilis a4 § ) g Slidio

J..JLf.&w‘_suulj‘))audﬁjw@buﬁwwwb-)bwzuér;ﬂi

1. rule based methods 2. machine learning based methods



SISy
AR

Eosed | TV o8 | 1E) el @SN

uﬂ}‘hﬂi\ﬂ 6|U}a.>r.ﬁj‘ &.ib)-‘yb)}_ﬁ ‘sbLI_.w\ Q}_:A r_:.zlu\.: AS@LAM}AJQL@J odeld
\Aa}:_fu 9 l_kdu u—i‘ Sl eslarul \_s 9 e:; s GA.’)L'\:_M‘ LSLAAJ:_& \_1 l_h‘du Bl
dulsl s .(Tkaczyk et al. 2018a s Nasar, Jaffry and Malik 2018) diiwa 1S clodds slaw|

"ij_:h\)’gﬁ_“)]"|)J_]a""J)_‘R:_"'")"‘ﬂ&ﬁ)baua\)\sug}z})‘ﬁw‘

o Ay

ousl p e (SOlkwl ghe & i S gy V-
SLaST el 8 5l ool L as’ la by (om)p ds caddle ) gbas ¢ ise ol o
o5V Oy (B iy 5Ly ol 1 e 3l O e A S
05 Ay o Al 31,5 S 471y (gobaal O pte 51875 55t kel i (S Y gy 5 5US
T 2y e (oLl O e 48T WUles ST 0L 5 03,5 (o) el (0L
u.;tf.x._ﬁ}} .(Lawrence, Giles and Bollacker 1999a, b) J_& Jal = (golawl O g Gudad o
Sl @alial Do S o gy S es 2w 5 ol (ol o plawl L s
56335l &y (Besagni, Belaid & Benet 2003) Al S 4yl st Sl Y Lie
Ly s (il SYLRe 55 (bl O gt Ay o s el 8 51 (lacs games Sl esliul Ly 53
oy o) (ol SVLRR 3550 3 g ol Sl oe T usa, s dlesst s
> .(Ding, Chowdhury and Foo 1999) C—ul 63 4 (C_a-\]a JJK—J Clalu p mp 03, S
Gkl O gte ol Sa s sLac s Jals (glosls oL 01,8 an 5 (ST om0 tnss
Lo s 3l S 5 031 Bl ol 3l eslinal Ly (631l &30 Ay ond ¢ s 3 00 3Lo]
01,8 e 5 (s &) (Huang et al. 2004) 3 55 o el BLAST oL ' 5 (55wl en
N e Aile) S ) 50 A 5o lanly (ST 5 o bte Slile Sl s a2
50 5035 eslinal (4,85 Ol siety S $SG a0 S 2 Sl m Db o slie

.(Gupta et al. 2009) Llesls aslyl (galiwl O sz 4 2 (gl = J_ip

Cmilo (S5 0b p (o (SOl Ogho b i Sl gy Y-

1. template 2. sequence alignment 3. sequence labeling

4. multi-class classifier

1YEA



1réa

.
LRy
AP e

CHEND] S 9 bl | Olasily 3135 cowle 3T 030kl b (g3 b3 55 (Sl g0 2 325

OULw js cglarwsdis gduarws 9 Iy ‘5)\ifwfﬂ Jlwe J= s ibe ng_:fﬂi
3Ll O gt 4 s lie o (6l ile (6 280k sla B, 03 1S s by 0 5 S
050 dg 25 () (HMM) (058 5lon (mides Jdos 5155280 i gy 53 .Sl ol oLl
S Slsl cadlin ol 3 ol osliwl HMM L(Hetzner 2008) Coul ol oslizul (s3liul
Jis ol ldls ol s 8 o b ys 1y Sledbl el s DL (S SLedbl
e ol 35 s (sl 3 1S e s 1y (SOl ISl s DLyl
O & o s | (6l o =B 53 HMM ‘gb&_‘,ﬁ,«&__a_wu,;;,uc_imﬁ,
5,8 o by 35, TOL b sladlis bty 48 Coul ol d oslinul (gl
Gl b HMM Jie jls e g 53 (856 5 ¢85 ¢S o (Yin et al. 2004)
U539, 3 .(Ojokoh, Zhang and Tang 2011) Jles S esliwl (gslicul § s & o Al |
Il SO an Il OT a5 45 0llid o3l (gdmdw JUESH am jle ¢S5 Sl d
SLa iy 3l Ss (o5 g 53 el il 55 5 8 Tl 4 S ¢ B S oo LS
438 s (g S s S Ol se (golial 0520 & o Uis 0352 50
a5 Ll ol b osliul OT Jo> 6l = (CRF)® b o 35las sladldus 5l 5 od
ol lialy ool s 4_;;;(\_?4\ L1855 0ld 03lit wl CRF (4 § ) go (gla uny
5 La0T s 4y S e S5 55 4y ) s34 S ol sla)l8 Sl 5 03 5
a5 8 515 s 23 sn (53l O gt d o s OT 53 48 el da 55 (i
Councill, Giles and Kan 2008; Lopez 2009; Zou, Le and Thoma 2010; Zhang) aj_.'zdo oy
et al. 2011; Kim et al. 2012; Peng and McCallum 2013; Tkaczyk et al. 2014; Tkaczyk et al.
.(Namikoshi et al. 2017 52015;
a3 iz Aoy Wn &S5 Ol ytoay |y (g3l O350 & 25 s ilo 5 5 s 3 s
Sesliul Lyl gabaal e 53 5 5 5o dmly ;2 L bl Sledbl o b5 a8 ki s
.(Zou, Le and Thoma 2010) JS" oo edeins Ol iy Hls o pdle (gla sl Auatws
35 dien 4S5 U5 I3 54y LS gdel B 4S8 Ules S a5 08 A 55 ol o 09 58!

J_ALSJ.I.:C_.»JJ"U,M_;ngﬁcﬁw\gqjlﬁ.mbwésb\Qﬂbjﬂ

1. Hidden Markov Model (HMM) 2. position information 3. bigram sequential relation
4. trigram HMM 5. conditional random field (CRF) 6. feature
7. support vector machine (SVM)
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