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Abstract

In recent years, the utilization of social networks has surged markedly, with interest in their use
escalating daily. A pivotal concern is augmenting the number of views for individuals' posts or messages
to enhance their popularity. The most effective means to achieve this objective is through the use of tags.
Tags significantly contribute to the organization and retrieval of existing data, and the automatic
generation of tags has garnered substantial attention. Tag recommendation from textual sources can be
approached as a text extraction issue. This paper endeavors to propose a comprehensive set of suggested
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keywords derived from data via advanced text summarization techniques, culminating in the
presentation of a sophisticated tag recommender. Consequently, this research introduces an innovative
and robust solution by integrating clustering, summarization, and recommendation methodologies.
Initially, utilizing the Bag of Words (BoW) model, comprehensive word parsing and extraction of word
roots are performed. This process yields a bag of words capable of facilitating deep semantic
exploration. The data is meticulously simplified to its core elements, with prepositions and repetitions
omitted. Verbs, due to their high frequency and significance depending on the context of the sentence or
post, are mined separately. Other words are judiciously selected based on their frequency and
importance, and stored with their repetition counts. Subsequently, employing the K-Nearest Neighbor
(KNN) clustering algorithm, the data is clustered, and the cluster representatives serve as the output
tags. A slight modification is made to the KNN algorithm by incorporating the Explicit Semantic
Analysis (ESA) method for precise scale calculations.

The proposed solution was rigorously evaluated on two public datasets: TPA, extracted by Aminer, and
AG, extracted by ComeToMyHead. The AG dataset comprises 127,600 news articles, categorized into
four distinct tag types. Each category contains 30,000 training samples and 1,900 test samples, with a
total of 31,900 tags representing global, sports, business, and scientific concepts. The findings of this
study were compared with those from 13 similar research papers, which fall into four distinct
categories: machine learning, long-short-term memory (LSTM), convolutional neural network (CNN),
and capsule-based models. The comparative analysis revealed that the proposed method demonstrates
superior accuracy, comprehensive coverage, and an enhanced F-measure.

The integration of advanced text analytics techniques underscores the significance of this study in the
broader context of information retrieval and data mining. By harnessing the power of semantic analysis
and machine learning, this research provides a novel framework that not only enhances the efficiency of
tag recommendation systems but also contributes to the theoretical foundation of automated keyword
extraction. The implications of these findings are far-reaching, with potential applications extending
beyond social networks to other domains requiring efficient data organization and retrieval.

Keywords: label recommendation, text summarization, word embedding, k-nearest neighbor, BoW.

Syslaez anld SO0 4 Wil Sledbl slassg
S sl g S8 e 4 Gles e |y Waeosls s h e
anlyd cls pwiws Ll as b ols 158 colatul 050
B degoze 5l oolaiwl LB slaosls zl izl gly a5
0dxall (5glS0sls gl oo oolaul s> glaools 51 o2 si

doddio—)
5 Gloanld Cnge slaixl ATl oSl s @
@ gy oyl )5 Canlos gl Cawsdy 5950l sLis
s Tl Gl ke ooz, ) eslii

. 51| L sloool j900l (S 04 .
Weae WUl ok sresls Sigpel (SN s ;) > Flickr™ o StackOverFlow! .[\]ales,s

Al sloacs ,0 wilg oo byl 5l arie Sledbl 8L

S S b4y opd y oSeel golal (S
ol Wosls lgl oy ogome 51 (S sie slaosls

09y & e gloools Wb s (e 4 azgi b

03 yiunS bkl 4y S siwd g slodol p o T gee
Sz p adgh sem ijlop o (IS iz )
Eb ggog0 e o sl 5055 jsbas Iy b lad e
ol poley (6 I8z p anl Bl 5950l la g

Jie gl e 5L5 Bdo 5 g3 oMbl (555l aex sl
S dos e Sledbl Jolis Sledlbl -l ol o
¥ 6,25 ooyie (5 waod [Fl i g e ¢ g ol
ol g wsnlcansd e dix b SO slgioe ) aS
Joene sobar Ll ulodgy ol (e Dbl (5 o
(S ilwaods [8s ks Lol iy 28 b chas ol (slojlail
Sl snlnln selap] &) 5 (e ppe DL (28 ol
S Soeal inled g ] B985 oe sla SRy 3L
a4 axg bools jigls 0 SIS e 3l S o)l
S Sy glosls o aida] Lol 5 Tla St
P 4 g 03 pleie b Shy plo 5l &5 o)l ol

3 Abstraction
4 Feature

3> 4 Gy U 5500 edbidiogi s p CodS ( Jinll
zlpel o Slee Comdg 15 o)l (gob; alold Collas
b sl 5l s (gl 4 Cund oS O jle
I¥]ewd s 5 oagmms (NLP) ool
Ll yo (S5 50 (eulul 28 als; iz ol
ale @l Slhgow 3l oS 5 ale, wix WS e
Gk 3l a5 Sl g SIS g (Dge pgal (e
Ghezmd Sypony SMbl g5 e 4 Gl o
sosls 31 Sl &l (s o jle @y ccbls wiws
5 biie )l lacgame ool [¥]ew) ax LSy

! http://stackoverflow.com/tags
2 https://www.flickr.com/

Y o2 F ol 1Py Jl

&


http://dx.doi.org/10.61186/jsdp.21.4.15
https://jsdp.rcisp.ac.ir/article-1-1326-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.15]

ES aly ook a2 ez dpogi (Jluzms mle o) L (b Eize la Shy e WS 0 S5 momo

é\: iy Aoy Aol G Ban Cwwlod S Ll 05 Doy ls aS o ls 0 8 g (g LSl (950 ¢ gline

i-- b ol oo dslad S (6l oz 1 5l (Slcgozme 1) [y e—plewd 1) 8)lge Jolis by

4 2 by (s ot & 1) 6N ez w3 (TF/IDF) b s (S 8 (gSas 5 03y (uilS 2 @

a Sl e cpl Nolass Lol e o aloxl o Oles il

3' 5 @0bile Gl lp | srscenr Sbygise oz (S0 @

= Jool wamse GlEN ) lgie Szt o Jobo @

g el oz 9 20k (e (Swd (§ IS alis slacsly

_:"? 2o Gl w5 oS, S ey Al J2d g ool o oLl @

q G ez p dpog Sl Skl Ladlal S St Gz Gees glaliSailis e

y 5 s woy Olxio B ass e oyl oS s LPOS L o giS

3 Slp g oS pwmgails ol slaosly L1, oYke pll p5 a0 e il Jgess jebay

'3%3 sl e glail iz lgizme (s97 g 0 \]ee}:)@

3 SIS ez sl GBls 2 5 wlgi oo )8 sl Sl eslaal b wlss se 50310 0 sy )

- b dunlie 0 ccnlpliy aiiS” 0olizud 095 4B 290 2f50 TosRl b 0L DRl by Tsneb 0L i3l

N A ¢ oges drog sloailels 5 235kiel L sile 355 pll

%’ <l bl )l able s @dle wilgiee ez 22105 50 alax Sy 4S5 SLeMbl 5o jleiol .Y

’,3 IR (s3,90 2 Sl nlpedle 1S o s 5 oomcaenll e 5L sla,gS 3l

3 &S wiad o Al Jolite gzl calise b ogdoe debe 3,05 (20 S a5 Sledlbl l5me

3 Ol & g o Led aiz 1) diged (glgiome Wilgi oo ez Sy Bis pas by Bl g e sl o
SeS ShSl Aoy Al g 380 Serates 295,54

DFlas™ o Kasay il o caods slayl g gyl T
laghyy 51 B ad (or conzr ooy ol sl o 50,5 il | pe SEMLI olgi oo ool
D9 03liiul (6 NS oz p )3 dpog ok )i (Saw 3551 Cawdds 5 S>65 (slojlal b (slaods i
2 e (S e BVL g, oy, n pidgsme il (S 55l gl sl S ke (5 leasdls (sl 5
g ol oy o b asliee ol DVIcad oz (s ) gt @l gl slos )5 4 o390
Cnl oS wtlh atdls Sz s 2 4y 5 (ol DIV e 5 5 lge Jolis T sloo S 5] aigod
ol & ln et pledl 9 (Kol JSae 4 e 039,009 LS| 3 lools g jLuadds g gl sl o
e 1oy, aile S5 Sl 5 %00 gl Sl slr ri 9 o33E) Jo 3 s o Jolite slalis!
DAl e e slossSogy DAL anatis oo (lools (VU az ol 3l ol el iy
losds Byme [Ve] Joges p sitie slos,Sog, | USie o) ot SaSay el St

KANN o25,55) oSty Canslodds oxes dlli oyl o
5 sl dae plo s BOW Juo b o] <S5 5

DYls s a3, ogise
SLOLS i@z o S g fad Gilwasds e

T < GO 2 (O™ (S d uLuPLAS :L_g’yj-l"s%{juéjl-"c-?f

C‘)M‘ (SCL“'"‘ C;Lm j"'f‘“:b o él.e_; W " 43|)| 9 OJU’-’LM-." t5)L""M)L> *—iosa\.g Wloads  eoly G&.&"ﬁ)
. Ol 5l ebsS g 380 slaods (lgi oo odiwais
:AJLE-D oi‘ ‘5JM0| é‘b\b‘ '\))5 Jl?L}‘ ools
2 oy Bl Cuz ez e Sl e S s | 4k cnl s il pdw gjlwaods e
255 pll laizl slaass (> sl p)lS da wled anlp (gjleasds
5 O M el sladoe I eslil e LVELs 8 onliral g bangS g
Oy e Qo)jTC«wbéb_ 6‘)‘.‘ ) Lg)'L,;w)b'
2,5 plul cloia! slaaSiis jo sz ! Part-of-speech
u’ 5 2 Natural Language Processing (NLP)
MJJ’ 4 Tag Based Collaborative Filtering 3 Python Natural Language Toolkit

Y e F ol 1Py Jl

<


http://dx.doi.org/10.61186/jsdp.21.4.15
https://jsdp.rcisp.ac.ir/article-1-1326-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.15]

Gl slaen ol 51 (o8 CS jlanslay L asbs
Caoldid 5 ooledl sl s L gloasy 5las el
L oBaiy ple &Y j0 1) 05 slpss @l sloasld
395 0 1y lpsu 3l (o as glay aws oo )8 llg
Qlgh oo s BBy g o o) SO adlg,e il anily
S0 Sl Foly (iS85 ez A5 ) 05 S
B oy posle 5l Wl oo CS oy ,oSl Lo 1,3 Y
P28 2l Ul 035 S ks aY e &S Jlej s
sacpoplas aS) all il o35 pais Glgn 4y
3l om ol il gyt (Cuslagaly 5l glasgecne
oo 9 dlne aloz oline (855 SLel (310
e R e T
Joe 293 @ (sogee laosls (oga s o g ()
5 9oy Lulyd lp laodls &5 Sloj yo g WS (e
@97 97 (g (Floyd o ))9) Nigd 35 yelke (b )laws
s valgzs

ooliztuol b s glallin o [Y#] o lIL 4 s,
SilwadME G Pl ol sledaige o, )
o8] (pl 205 (Byme e ST sliul 6ln 1) (segee
sloas> plyer 1) (Kol (Shy 5 lyiome Side
el Sl S B0 leadls mee
Lol ‘wa U’“a) U”‘ IR w‘oéﬁ.ﬁ w.?uw[»a)
Olie 45 85 w0l yiioy 4895 5 0l 0ols o> a5 Jloj

5 Geo G0l 3l a5 hg, eolaws dalel o
ooliwl e (gileasds o ganadys sl g,
JJ}N‘SQ ‘59144 J.S‘ob;

obs 4 by &bl 5 [YV] Sen g Y Sl
a oyl (5,55 5 ol eggie Jao olbml gly (Sij
g @iS 1) 1SSy olse g, cpl oS ooliiwl paslas
Jcalos S oy 1) Gl oy )l ol (Ko
S b S e oolainl alis Al slpiny gl b Sion
Iy Gouadgs 0% ,o3d! ludads ¢ s 390 ool 81,5
—acgemoy ) B0 oo Sdy dieS (ligy oo p0 bl
Iy @l 4 plolw S oy 1) olul alize gla
Oipladye g YU Sledbl L L s bl SeSay
bl S e ol ey acgaze ) b 5l el
—oobie 3l oolaiul b ool 51 oYL slass (g9, 0 509>
ol &bl a5 ol lis mbs al plal M55; sla

5 Cuckoo search

6 Particle Swarm Optimization Algorithm

" Azadani

8 Recall-Oriented Understudy for Gisting Evaluation
(ROUGE)

TPA ) ol UKQ‘O@M 99 (59y y 4= LSRN
ol ool b osgs byl [vYlAG ]

23S S8 e 050 iy Bl 28
90 S Cwloads adibile ny zyba dlas
wslez dw G5 (ewyn |y e Gl 5 At
or Rk Oy S e |y ol
SrS et «Zaled ) il n oo soleiiny by, (L))

Cwloads &8l )| iy iS40

Egogo Oluol 59,0 -
2 4,8 slagiy, o IS gy lp laml o
Siloads Glaph sl (Brae &z deos
Losi G9) 2 oS o iegyy aslol jo 5 Sl e
g oo (Byme ilod, ST T S5 5 oz
Ceo (G ylwaoNMs—)-Y
(b by el SeSa e (gileasdls
llllas o)l FolisS A Ky s e o 45 omes
ORps 1y oo 5055 (gilwadds slo il (g0l
o i O g0t a5 SYle LYY ailes S w)p 5]
ool gl ailey dalsl o g Wles,S LS A (pl o
Ol b P Wiy oy 0y Slxbe (3 (giluasds
A Jlgs

Silwads 3, 5l [YF] ) en 5 ol odlo
wn,S eslial  SKaj ome sl el e
peolie 1) (6390 e ol )3 i s3lwasds
s 3 S5 (UMLST) (S )L b el
oolitul lo Shy anai lp 1, gl o pees
slp Shs Sl ogline Al pd ) aS o
O @ bl p g ab eolitl pe mealie olulid
oSy s Sl 5V SOl b b s lge ounlis
4o b .2dl oo sleasds oL (shm s5leasds
oolitul (ass 5l g )lel (Sdgy s by, Sl &
Lol ol 8890 (Sdp dien) Ho Cowl alily WS 0
S oy ol 3l Fiseges Sloby, 50 9 JS 50 ol ool

b L smas g, [YO] Yo il 5 Yty
ol 2 &5 WS (B |, BB Gezglun
OMSie Lisles oy | Caa .ol snwiis (o 5lwasdls>
GoTglamz Luslodg By (nl 55 Sszee sl

1 Bayesian

2 Unified Medical Language System
3 Rautray

4 Balabantaray

Y o2 F ol 1Py Jl


http://dx.doi.org/10.61186/jsdp.21.4.15
https://jsdp.rcisp.ac.ir/article-1-1326-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.15]

2 dpogs

N

b )

asluned (3325 53333k 9 yio (5 ) lwdoMa oS b eloial sla

Gz 5 5o daly, e o gty [¥Y]el
S5 g 00,5 Jaw Real loged SO laicay |y Waosls
ez dog glp ganad, o)l ooz ez
WL slagpy, B, IvFlass slsn
Olsisds 1y ools deizea 5 i g, o o5 liee
ez Arogi 5o Wlgiee alple 9055 o0 6999
MSie 3l g 05 colaiwl wom Slgizme lp
s S oleal oSl AL sla s,
)" oolau ‘|5_'1:>u » ‘5......0 LS)‘K%"*“-?):’ LgL:b;S..,.;SS
e (258 OLlSen 5 S ol gyt slaoe
Jisle S zlsel gl 1y Vol AlSS s Lanass
Oy Syde WSz 5l S iie 5050
weplie 51 osliial by Colyy a5 Wo,S bme 8
Iroloss las ) oo mbs

dnogi 45 310 S92y Dlandiod By 500 (S
Geos (sras 80D p (Fe Joe Gkl ) conz
e Glcwzy 4 Gle ganaib e
L JUdgdgll rae loaSid » e Gros
5 bojly Jaw ool Y] oS slerin, CNN
S gl ol e gl 5 puizes
GL.M (5>3)> 9 Cawlosls QLAAJ CNN &uo.c Lg)l..o..t.a
Coolails oewlin

Geos 650l o g, plesl b Bl slalS
a5 oS o ool YU oML 4 S, iy
Cawlosls lis ol ases o 1) (6 S i o Slos

VL suSapog laaills 51 o) 5an o )7 eyl
Gl oz 2 by ye sladog &)l gl TS e
Gz oolol o oleiiay (g, 0 oS
6wa O Og>g0 Lngw).: 3o ow.i‘mlzgl GJLM
ol culaiidleg g, opl S e lag ol
e Sy Ll bl 1) Gl ol (oliae
Ol 6 Gosy ol 9y 2 oilesl @l ams s
Ol Syiie AYL ey, ple 4 e )
L¥vlcaslssls

8 Wei Zhao

9 Ralf Krestel

10 |_atent Dirichlet Allocation model

11 Jason Weston

12 Convolutional neural networks

13 Ayman

14 Collaborative Filtering Recommender Systems

Y e F ol 1Py Jl

Shgy 9 lmedls S sl I VAL (o jSen 5 Y el
253,5 oolaiwl ooly e o (61,5 slagSUl 8l g pxe
& glwosls wiw 5 Gl ;0 gelmx b o9y ool o
ostie o5 b Wogy s 0351 (e 0 STy g0
> (2o Olpea 5 plubd wamib S
o3l lid 1) soleiiy gy S5 sl Wad gl S
C g (63955 ool > Il Ll deg b ]
e 8IS S i 550

) sy sy oS Y] Tyl 5 Tl
odiwdiz (GilwaoM> 0 i e e bl glp
bacpoplad oS sy ey Jus o eSS b))
O S sbelly sl il bl 5 wdles
2 Oty Oldlas M 5 as ol OMex
sbdb o @rbes Ghgy orl 5o dimaiz iluasdls
— Jog 1y @l sliwl a5 Sl g i SOl Jlasl
—aY o pled cpl oS ol lias bl Lclls gy wis,S
oS Wiy oo slY wiz Goled 0 ()15 5 L o
Aidu g |y 0als slou! slaasds

2l e gilwands [¥e] Ken 5 ool s, Ladl
e gl b (15 2)8) 15 g2 g by, (ol
3SR iz gehite (men 4 saisly &Ll S)lex
S Oz Coeal plas 1o a5 winld zl Sl SMlex
3oyee o3l Alie opl o e b glacs
NN RS GYRNS TN S
oo g oolatwl (g el o Shg ST ols las
A ale> (6 sbasds 4

o 2 BT Ao gi —T-Y
WYL ) 1) ez deogs (oleiiny sla b,
el gime (e gy g TSl
Sl AL by, oS sl V]S s
9 A8l (Fu,b sunas, Sledbl )l eolanl
Oyg0h |y slam! 618 iz dble S F Kl
P adls oS (55 xSk by 0,5 Joo 5 loges
5 b IYYlws S a1 bewsp loges
D ez p Aoy Gl waz Sy, oS

b pd daeg So Gy, ol S dlidy

! Baralis

2 Tohalino

3 Amancio

4 Collaborative Filtering
5 Wei Feng

6 Jianyong Wang

7 Xiaomin Fang


https://dl.acm.org/doi/10.1145/2339530.2339729
https://dl.acm.org/doi/10.5555/2887007.2887069
http://dx.doi.org/10.61186/jsdp.21.4.15
https://jsdp.rcisp.ac.ir/article-1-1326-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.15]

Slr ol S 5 Shy gl gy » Ghsy o
GO 90 Cawlos,S5 osliwl oy Az Como o YL
°I‘5 )‘)5 A>gi O,90 LS‘)LQ-‘-’“*' M)ﬂ‘ FER% T as
Lo)lawdmdlowwo)lyﬁmaoyb
Sente 9 e GilwaddE oy, 5l oS SaSa
D09y b s &g by, SO 89,5 sleeols
Oy Sl by, S8 g Cono a5 a0 &l gundles
oL o ez dlgring o wileny 5 eoly xolisl I
Al 3390 pulie laosls

Golsdiay B0l -Y
oaslie BB golpriy ol 51 IS Jaw (V) JSo jo
5 bosly & BOW  Joo SeSa lal o .ol
4o ...\Ju_a Cowddy Waojly diy; zlZaul 5 (g5lwosls
stk KNN 5 BSA Sl oS5 b adlsl
50 g oo ol Al cavz p Glaiedy o
Sz Oygoh ol el laasls 51 S e aslsl

Cwlodls 0ols s el

8ol (32 e 55K )Y
L otigns i 5aends 51 (K) o5 (g b 3,5 13
slasi iges K cpl o 50 058 o0 plxl bbaslies
4 WA Ageld g Ogd 0 00 el Awd o sl baigal
&yl 3l o a leaslues 5l g s slows a5 glatws
gy oo 0318 Cooud

&lp olre 186 K-NN 5l oslaznl gl )15 ool
Ll ] ile g lools o Slaw s dlold b cals
ol QLMJ GO 6&»0&‘0 &‘ﬁ Jo.c u.:\ as Lgll:> 5o
e Wl ol 055 a5l laies b e
(o3 03] pundls | caliore glodiges (yu dlold a5
0l (GULAIwWd i aF  olddisel degesme puilsd oo
oolaiwl wsaz sladiges gamatws LU leeas 1) il
9.) L)’“" :\.Lols u_iu.u% u*’ﬁ) )O p.uS
3eslaiwl b Y=(Ye,.nyn) g0 XS(X,..0Xn) Do
139 o0 dwlne (V) oo, 5k 5l cwa 8l dlols

dX,Y) = Xis, (= y)© M

G ye dlaw a5 e K-NN glo Joo ogd
RSP RS] IO X\ DV DU RILIVE, PN PR VEL g SUygs e
Elgil Jolis a5 e aiile olo Jow cole gl g uimen
Gl il Lo el it s s o laslial e sols
Lol bl ol Jlare G 925 wuax sols glgl

Sy ez Baipooliiin (g, o oS 5 'Sl
e B gy S alie ol o [V wsls @l g
ey S a (lge oo g ol Bl oS 5 L as 0l
5 wun b Celaidl s sz Aoy gl 3350
ol sip lie slaghy, plo b () cnl dmlis

arogs Bl lp Guaz by, 6ol g ooline
R SIS o P FRPRVIVRSCIICIIR [ I A 7N R Y
9] el D3 sl LolSS 02,5501 5 o e
Oy Ban Cawlodds eolaw! S gandies (sl
» o Srotm ok e dee oolkiin
56 el g ol (SasSTy b puse sboslsacgosre
s Sl g byl Glp il adg 5 &y slaosls
$Hly sloosls ol 59, lagiales] cssleiiay (B,
sy Grp samsnlis biill mbs s |l
bl il e laghy), w4 Ced ooloiin
Sluye 5Nl oz (lhae Glas (52 Ske slo)lns
Lol Gl oy g Coo &5 >

Gl odmsaogs wax by, oL 5 Sl
JUITR PRS-V g PR UR-t IR L LY RES S
Az o o a5 win,S colaiwl glals e g0 Al SO
o 03lo bl 1 055 sla cn i Joe 90 s
90 @l SeaS s Adie S Abwga pgo Al je o
735 B Enlod S o5 K0S b, gl il iy
L goleiing by, dmlie @l o)l cavon 1) Sl
a oy ol &5l G5l (Sl i glagis, (S5
el 5385 o] 5l Lol e 508 o g, les o

9 5> g KNN 2y SaSay () Kam 5 Ty
e 2 Aoy o8l adls g andls 393 iy Allie
i ysS SoSay gy ol o [Felaims ) YU coms L
5 Wb ol o p bl o KNN gonatss
Sl (e )> Olyear YL A5, b placas p e
Jedoas Ll ccdls o5 el (g, cpl &SI L wials
p> b oazloe )3 Wlgioad (5999 slaosls (egsa
S Jes > 4 baosls (s

Loogs sl KANN 2,580 51 55 o) iSen 5 ¥ b
Sials S5 g0 5l ol o [FV [ass 5 eolil o
O 5D 30 548 ‘C‘S.:zs oeals g p-diaa ghilsy deosls
oz witudlys K-NN - iy o )68 SeSay
5Ll cwlasls oYL oo g wms slpiiy oowlio

1 Shangru Zhong

2 Rong Pan

3 Jonathan Gemmell
4 Hebbian deflation

Y o2 F ol 1Py Jl


http://dx.doi.org/10.61186/jsdp.21.4.15
https://jsdp.rcisp.ac.ir/article-1-1326-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.15]

2 &uogs

Slalf 30 Knn g ESA

|__l.ul'§

S il b i o W 0i
m o utlesa bl 1 g
4 -l
ha Y o |,
& Hepap L
. ForLLL] e
[ i ]' [ e ]

[Text]

&l ol 3 IS oo (- JSC)

(Figure-1): A general model of the proposed solution
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(Figure-2): Pre-processing model
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(Algorithm-2): Modified Bow

Procedure Modified Bow
For each role[i]
[n m]=size(role[i])
For j=1:n
For t=1:m
Calculate the term frequency
Create a vector of frequency for this word
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(Figure-4): The BoW model
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(Algorithm-1): StopWord Remover

Procedure StopWord Remover
n=size(raw_text);
For i=1:n
If ismember(raw_text[i] ,StopWords)
remove raw_text[i]
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(Table-1): Comparing the efficiency of the proposed method with different methods

ey TPA AG

Macro-F1 Macro-R Macro-P Macro-F1 Macro-R Macro-P
AdaBoost[49] - IYON NAAR - IVYN -/vaa “IYA- -/vaa
RF[50] -IVEE - IVYO - IVYY -Iv£a -Iv£a < IVEA
GBDT[51] <IANY - IVAQ -[vay JAY - < IAY < IAY -
LSTM[52] A+ D -/yay -IYaA - IASY - IAPY < IASY
BiLSTMI[53]' NISYS N/SH “IAY - < IAAY “IAA- IAAY
Att-BILSTM[54] <IMA <AV <IMY /AN < IAR - “IA%-
CNNI55] <IN+ ¥ < IVAA IAee -/ LRI ML
ABCNN[56] SIMY SIMY - IAVY [y [y JAVf
VD-CNN[57] <MY SIMY JA+1 [y NEAR -JaVY
CapsNet[58] ¥ IAY . TSI <INV -/aY) <JAVA -/aY-
Capsule-B[59] SIMA IA-§ IAY - -Javs NERE LYY
CAN[31] ﬂ <IAYD L\*f ﬂ ﬂ m
solesiy b9, -IAYA - IAYY -IAYA <Ay -/aY) <Ay

'Bidirectional LSTM

T 9 oole e VAYS Lol TPA Boloac goxs
e bewzp ol sl casp @B g4
eeplie (0,50 0:0%) ooy WKL
Sy Sledbl (YD) kb peplas (T V)5 a
i (YYVe) ools yiglS punlas o (Y- 7F)
G Al \YYFe - Lls AG Boldacgase

slosls

oy o Sl B ez p g8 ka9 ol
ol O3] aigei VAn e 5 (SBgel Biged i o ol
OB slacgeze nl )3 S97ge Sz b eealic
& Cwl sae Ve L e SO 4 Sen
s (sole g 65l ((oh559 (S peolie g
boly flgieas Boldacsemo 2 40 ool aw,o olias
o So3e O3] Bl plsieay woyd pw g (B!

IRVt

S 2yl -T-F
aYlae jo glos S e 4 F-measure Lo
S8 eslaul oyee ()5 ol e Gl
laul o F-measure dewlxe (sl [FA-FOls .5 o
o ol 5o Wigd oo dle T g g Yoo polie

loe clas 5 sl Jse 3 b idiey 9 Coxo

.. TP
Precision = —— *)
TP +FP
3 Precision
4 Recall

" Very Deep Convolutional Network

"Capsule Network

I ylas o ti 85ly oliee s .conl 85lg slass 1 oS
Sop Gl jlesly S (re (gm cnlo)le SIS T Jgor
sasaoplas a5 codl olyen o] tHdf Jlade U aenlie
P (nl 5o el olly S 4 poge o (pogrlad e (i

Sgd oo Sl oS slocans »

ERETRR

5l edelcasody polie 5 goulS sloesls SLL d>,e o
ools zesgs lal jo oS KNN 0 )6l o L3 >l e
Slse (e GlS G5ls b 3l g a8,S L5 s
ey Aoy Olyedr (lpiee &5 Wad oo QL]
g oolaiwl

Sl s 6]y b5l =¥

2 iles] ol IS Sloghts 8yme 4y s ol o
Syge 9wl eolprinn JBely 5l Jel> mls 9,
355 50 518 (o) 2

OB sloac goxo —V-¥
oloiiay Il wsoloiinn b9y 2l 5 owyp Sz @

Loy a5 [21] TPA sw cogee Bolsacgezs (g9, 5
ComeToMyHead" Lwg a5 [YY] AG 5 Aminert

L http://resource.aminer.org/lab-datasets/crossdomain/ .
2 http://www.di.unipi.it/-gulli/AG _ corpus _ of _news _
articles.html .

Y o2 F ol 1Py Jl

&


http://dx.doi.org/10.61186/jsdp.21.4.15
https://jsdp.rcisp.ac.ir/article-1-1326-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.15]

2 dpogs

N

b )

asluned (3325 53333k 9 yio (5 ) lwdoMa oS b eloial sla

& 3 losis, onl o o5 Lz oS Jae iy (RF
Att'a ‘UJ‘)AOBB'{.C ‘W...: Lb‘;fj ‘SA-UW 9 w).n.\.n
sl s, 51 ,lul ,eb & ABCNN' 4 BILSTM
2 e g5k 1) sl 0e 515 CNN 5 LSTM
Sledbl oyl b 69959 (e 3l ) soe Dl
28 P (A JgmeS S0 aiS (g0 8L )0 o
S50y 5w S SRy S92y @leld Cux
ol 2)lose 2 a5 ol o ol la Sy
wl ez Beog Gl | JseeS A5 EUN
@oleidan by Sl g 008 Jes e b,
g Capsule (glais by, ;o .l gy (e
gl 5 olobs 1) b 559 998 oo 2w Capsule-B
Ol ) amitye 9w gamge slajlop a4 bos |,
) ee ACN L0 0500 ittt conzr p dpogs sl
y97edz gl oS 5 sla g, 5l eolatul b Lol cuS’ o )
Sontr B gy 90 4 Cens ) ol A
Oyl olive Jas 5 oloring g, Cewloaisy
S5 b jmeazgi slais, 5l eolitul slray Ll
30 3¢z g0 glool | atiilyy (e (gilwasds i, )
P azl ay (plply g 00,8 88, 1) iy sla by,
b cews (6 5YL Macro-fl 4
Sl e ileadS (e ool b,
awlosls G“JL’ 439.’ ).3‘).3 ) @9}4\4 KNN 5_1454.1
9 S )sml.;.m L )9:;4:\5.’;.7;@ UT )L’S 5o Ll
Dolite 5 Lt Sl aid) e e oS (S)9e)
wlolls o 0ed oo el auS solatal 1SS o
asloy ol aoanl ol jo el jLs a5 ol ol

Dgld

G S Az =0
sbis o elazrl slaaSes S YL solical 4 4258 |
Sle bowzy @ 650 ol 2 5l G ol
5o sl 5l pudae sloosls (soz g 5 2ok
4295 3 50 Db & )093 D jgody s Slml Sl
[RNSVEI SEUSNE Vi RPRSUWE VRS UUP SION ¥12 JX g
3 0y9) la 4 e gl el S (lgieds lg5 oo

Recall __° 40!
TP+ FN
9 T=e oL».».w‘ FP? Totre Cado o L: ).3‘).3 TP a5

O 695 3l g oad apslms 5 sl Gillas 55 50
] oo Cawoas 5Ls F-measure 4,5

macro — P :%ZPi \)

macro —R :lZRi Q)

1l oo Ceddy 15 Jge,8 5l macro F-measure -yl bs

yxmacro —P xmacro —R y
macro —P +macro —R

macro —F, = %\ (V)

LS}L*’°°L.‘.‘L QLﬁ}.‘f—\‘—f

InteI(R) ;w)l..))) Ls wLo S99y r GOLW )Kol)
Core(TM) i7-10750H CPU @ 2.60GHz 2.59 GHz
&slwesly  NVIDIA GeForce GTX 1650 Ti

Cawloadds

Lools Judoxi g gl —F-F
8 s 50wl by, 003led b (ool (o)
S irile 09,5 oz jo JS,0 ealallyl lo b, 28,5
s (LSTMY) Gae obigs-adly ablidls . 5ol
L akes j9e JgmnS oo 5 CNNP) JUiglgils' e
YL gy nl eddpatine (goleiiny g, Aunlie
slogisy ol 1, LSk g by oo ol
Sl Cagli wile bl edle xS0l Jglae
o o,Skee RFT olay K> 4 (AdaBoost?)
Ol o sles il s ioled ollgs 1y cassils
Lol b, oS cul anuly by S5y 4 Gada b i,
ObolS Gl preal S50 Ghyy el pile;
Slois, & o @V et 3Skee (GBDT®)
o= e |y bes 0 GBDT 1,5 0 ,)ls RF 4 AdaBoost
Tl 4 i L3y e S ol leiee 55500
sadosls Jijsel (LB 0 dlwgas sadolzl slallas
S e S

3ol S L Geee 6,500 oo S,
5 AdaBoost)  Jgers (cwile 5,50L sloo,Ss,

9 attention-based BiLSTM
10 attention-based Convolutional Neural Network

Y e F ol 1Py Jl

1 True Positive--

2 False Positive

3 False Negative

4 Long short-term memory

5 Convolutional neural network

6 Adaptive Boosting

7 Random Forest

8 Gradient Boosting Decision Tree


http://dx.doi.org/10.61186/jsdp.21.4.15
https://jsdp.rcisp.ac.ir/article-1-1326-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.15]

[9]Fang, C., H. Kesong, and C. Guilin. "An
approach to sentence-selection-based text
summarization,” in 2002 IEEE Region 10
Conference on Computers, Communications,
Control and Power Engineering. TENCOM
'02. Proceedings, 2002.

[10] Sankarasubramaniam, Y., K. Ramanathan, and
S. Ghosh, "Text summarization using
Wikipedia,” Information  Processing &
Management, vol. 50, pp. 443-461, 2016.

[11]Janjanam, P. and C.P. Reddy. "Text
Summarization: An Essential Study,” in 2019
International Conference on Computational
Intelligence in Data Science (ICCIDS), 2019.

[12] Tandel, A., et al. "Multi-document text
summarization - a survey," in 2016
International Conference on Data Mining and
Advanced Computing (SAPIENCE), 2016.

[13]McKeown, K., et al, "Tracking and
Summarizing News on a Daily Basis with
Columbia's Newsblaster,” Morgan Kaufmann
Publishers Inc, 2003.

[14]McKeown, K., et al." From text to speech
summarization," Proceedings. (ICASSP '05).
IEEE International Conference on Acoustics,
Speech, and Signal Processing 2005. vol. 5,
pp. 997-v1000.

[15] Lei, K., et al., "Tag Recommendation by Text
Classification with Attention-Based Capsule
Network," Neurocomputing, pp.65-73, 2020.

[16] Zuo, Y., et al., "A Tag-aware Recommendation
Algorithm Based on Deep Learning and Multi-
objective Optimization,” in 2023 International
Conference on Pattern Recognition, Machine
Vision and Intelligent Algorithms (PRMVIA,
pp.42-46, 2023.

[17] Chatti, M.A., et al., "Tag-based collaborative
filtering recommendation in personal learning
environments," IEEE Transactions on Learning
Technologies, vol. 6, pp. 337-349, 2016.

[18] Shepitsen, A., et al., "Personalized
recommendation in social tagging systems
using hierarchical clustering," RecSys'08:
Proceedings of the 2008 ACM Conference on
Recommender Systems, 2008, pp. 259-266.

[19] Symeonidis, P., A. Nanopoulos, and Y.
Manolopoulos, "Tag recommendations based
on tensor dimensionality reduction,” RecSys
'08: Proceedings of the 2008 ACM conference
on Recommender systems, 2008. pp. 43-50.

[20] Shang, M.-S., et al., "Collaborative filtering
with diffusion-based similarity on tripartite
graphs," Physica A: Statistical Mechanics and
its Applications, vol. 389 pp. 1259-1264, 2010.

[21] Tang, J., et al., "Cross-domain collaboration
recommendation,” in Proceedings of the 18th
ACM SIGKDD international conference on
Knowledge discovery and data mining. 2012,
Association  for  Computing  Machinery:
Beijing, China. pp. 1285-1293.

[22] Zhang, X., J. Zhao, and Y. LeCun, "Character-
level convolutional networks for text

5 olml solgiin suoulS laesly (6w daosls
30 0, @l p basasolprins SO o] SeSa
(BOW) slaojly o35 Joo SeSay soleiiiny (o)
s L gl w85 g (BSA) ST gline Julos
oy SpoSe (KNN)  wlsa o 5 So05-k
JBoly 55 o) slam! sboaSis gl golonin
o D90 soges (B ldacseme 93 (55, » oleiiny
Sy, ple 4 Cons ) 095 5 n s 9 285 )8

Sl las alie

sl (soges (Bslvasgeme 95 (59, 2 6l
&lp g TAY fl-5 Sl & TPA Bobacgame ;o .0l
a5 Wl Cawods 7AY fl-g Sk 4 AG Boloac gozms

SVl 5 g sl G bbby, plo 4 cus
Lol ylid g

6-References & o F

[1]zhong, S., et al., "Topic representation: A
novel method of tag recommendation for text, "
in IEEE 2nd International Conference on Big
Data Analysis (ICBDA), 2017, pp. 671-676.

[2] Hasan, K. and V. Ng, "Automatic Keyphrase

Extraction: A Survey of the State of the Art,"”
Proceedings of the 52nd Annual Meeting of the
Association for Computational Linguistics,
Vol. 1. 2014. pp. 1262-1273.

[3]Messina, A. and M. Montagnuolo., "Fuzzy

mining of multimedia genre applied to
television  archives,” in 2008 IEEE
International Conference on Multimedia and
Expo. 2008.

[4]Rahul, S. Rauniyar, and Monika, "A Survey on
Deep Learning based Various Methods
Analysis of Text Summarization," in 2020
International  Conference on  Inventive
Computation Technologies (ICICT), 2020.

[5]Radev, D. and K. McKeown, "Introduction to
the Special Issue on Text Summarization,"
Computational Linguistics, vol. 28, pp. 399 -
408, 2002.

[6]Oliveira, H., et al., "Assessing shallow
sentence scoring techniques and combinations
for single and multi-document summarization,"
Expert Systems with Applications, vol. 65: p.
68-86, 2016.

[7]Ferreira, R., et al., "Assessing sentence scoring
techniques for extractive text summarization,"”
Expert Systems with Applications, vol. 40, pp.
5755-5764, 2013.

[8] Kiyoumarsi, F. and F. Esfahani, "Optimizing
Persian Text Summarization Based on Fuzzy
Logic Approach," International Conference on
Intelligent Building and Management, pp.264-
269 2011.

Y o2 F ol 1Py Jl


http://dx.doi.org/10.61186/jsdp.21.4.15
https://jsdp.rcisp.ac.ir/article-1-1326-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.15]

2 dpogs

N

il S

asluned (3325 53333k 9 yio (5 ) lwdoMa oS b eloial sla

[34] Zhao, W., Z. Guan, and Z. Liu,
"Ranking on heterogeneous manifolds for tag
recommendation in social tagging services,
" Neurocomputing, vol. 148: pp. 521-534, 2015.

[35] Krestel, R., P. Fankhauser, and W.
Nejdl, "Latent dirichlet allocation for tag
recommendation,” in Proceedings of the third
ACM conference on Recommender systems,
2009, Association for Computing Machinery:
New York, New York, USA. pp. 61-68.

[36] Weston, J., S. Chopra, and K. Adams,
"#TagSpace: Semantic Embeddings from
Hashtags," Conference: Proceedings of the
2014 Conference on Empirical Methods in

Natural Language Processing (EMNLP),
2014, pp. 1822-1827.
[37] Ghabayen, A. and S.A. Mohd Noah,

"Using Tags for Measuring the Semantic
Similarity of Users to Enhance Collaborative
Filtering Recommender Systems,"
International Journal on Advanced Science,
Engineering and Information Technology
(IJASEIT), vol 7, pp. 2063-2070, 2017.

2SS lie (Yl se Lo (ol Wl ol
0 5l C (536 anaigs SeS4 Faroy slapium
90l 3jly & o9l — (il I3 plooil o598l g oud

AEF YT ao (gl 09 ) 5,ke dloools

s e nan o o @b ey (Sl
Solpiin Blls S 81D was 5 5 dyie ool

Kawlidolive 5 ganady> 5 e (&5 Lielgione
-\YY IS ‘(tS’L‘" A\") Y B)l.o..& doools 9 /J){C ij/.)).:
AFYAPY

[40] Pan, R., P. Dolog, and G. Xu., "KNN-
Based Clustering for Improving Social
Recommender Systems,” in Agents and Data
Mining Interaction, Berlin, Heidelberg:
Springer Berlin Heidelberg, 2013.

[41] Gemmell, J., et al., "Adapting K-nearest
neighbor for tag recommendation in
Folksonomies,” in Proceedings of the 7th
International ~ Conference  on Intelligent
Techniques for Web Personalization &
Recommender Systems - Vol. 528. 2009, CEUR-
WS.org: Pasadena, California. pp. 69-80.

[42] School of Software, X.U., Urumgi 830008,
China, et al., "Extractive based Text
Summarization Using KMeans and TF-IDF,"
International ~ Journal  of  Information
Engineering and Electronic Business, 2019.
11(3): p. 33-44, 2019.

[43] Mahdi, A.E., A. Alahmadi, and A. Joorabchi,
"Combining Bag-of-Words and Bag-of-
Concepts Representations for Arabic Text
Classification,” in 25th IET Irish Signals &
Systems Conference 2014 and 2014 China-
Ireland International ~ Conference  on
Information and Communities Technologies
(ISSC 2014/CIICT 2014). 2014. Institution of

u/ A Engineering and Technology.
MJJ [44]

Weinberger, K., et al., "Feature hashing for
large scale multitask learning," in Proceedings

Y e F ol 1Py Jl

<

classification," in Proceedings of the 28th
International Conference on Neural
Information Processing Systems - Vol 1. 2015,
MIT Press: Montreal, Canada. pp. 649-657.

[23]Li, H., et al., "Read, Watch, Listen, and
Summarize: Multi-Modal Summarization for
Asynchronous Text, Image, Audio and Video,"
IEEE Transactions on Knowledge and Data
Engineering, 2019, vol. 31, pp. 996-1009.

[24]Moradi, M. and N. Ghadiri, "Different
approaches for identifying important concepts
in probabilistic biomedical text
summarization," Artificial Intelligence in
Medicine, 2018, vol. 84, pp. 101-116, 2018.

[25]Rautray, R. and R.C. Balabantaray, "An
evolutionary framework for multi document
summarization using Cuckoo search approach,"
MDSCSA. Applied Computing and Informatics,
vol. 14, pp. 134-144, 2018.

[26]Rautray, R. and R.C. Balabantaray,
"Comparative Study of DE and PSO over
Document Summarization,” in Intelligent
Computing, Communication and Devices, L.C.
Jain, S Patnaik, and N. Ichalkaranje, Editors.

Springer India: New Delhi. pp. 371-377, 2015.

[27]Nasr Azadani, M., N. Ghadiri, and E.
Davoodijam, "Graph-based biomedical text
summarization: An itemset mining and sentence
clustering approach,” Journal of Biomedical
Informatics, vol. 84: pp. 42-58, 2018.

[28] Baralis, E., et al., "MWI-Sum: A Multilingual
Summarizer Based on Frequent Weighted
Itemsets,” ACM Transactions on Information
Systems, vol. 34, pp. 1-35, 2015.

[29] Tohalino, J.V. and D.R. Amancio. "Extractive
Multi-document Summarization Using
Dynamical Measurements of Complex
Networks,” in 2017 Brazilian Conference on
Intelligent Systems (BRACIS), 2017.

[30] Afsharizadeh, M., H. Ebrahimpour-Komleh,

and A. Bagheri. "Query-oriented text
summarization using sentence extraction
technique,” in 2018 4th International

Conference on Web Research (ICWR). 2018.

[31] Lei, K., et al., "Tag recommendation by text
classification with attention-based capsule
network," Neurocomputing, vol. 391, pp. 65-
73, 2020.

[32]Feng, W. and J. Wang, "Incorporating
heterogeneous information for personalized tag
recommendation in social tagging systems,"” in
Proceedings of the 18th ACM SIGKDD
international conference on  Knowledge
discovery and data mining. 2012, Association
for Computing Machinery: Beijing, China, pp.
1276-1284.

[33]Fang, X., et al, "Personalized tag
recommendation through nonlinear tensor
factorization using gaussian kernel,” in
Proceedings of the Twenty-Ninth AAAI
Conference on Artificial Intelligence, 2015,
AAAI Press: Austin, Texas. pp. 439-445.


http://dx.doi.org/10.61186/jsdp.21.4.15
https://jsdp.rcisp.ac.ir/article-1-1326-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.15]

[58] Sabour, S., N. Frosst, and G.E. Hinton,
"Dynamic routing between capsules,” in
Proceedings of the 31st International
Conference on Neural Information Processing
Systems. 2017, Curran Associates Inc :Long

Beach, California, USA. pp. 3859-3869.

[59]Yang, M., et al., "Investigating Capsule
Networks with Dynamic Routing for Text
Classification," Proceedings of the 2018
Conference on Empirical Methods in Natural
Language Processing, 2018, pp. 3110-3119.

Gl () (e Lo
sl ey g
ohile ol Ghysn s Ghisel
Ope By laaine; aliws
9 lBle 5 (pmsige lagl A
Sl 03ld (6,108 505 5 (5 5lwads wols
5 el e lag) &L, Slas
mr2.mco@gmail.com

e SIS (Seige les
i 2 @bl (ale &0 sllo g ForalS

=3 ol ol ede cra gac

‘&‘z wes gle asly ool

olinl Al 3,50 chmgy sladin;

el S5 5% g 18l 5 (ot

) el e il debL, Slas
h_motameni@yahoo.com

N Rt N A U]
Died gyl ol oyl olKils
olial ABle 0,50 ciagh (sladi;
‘6515"‘5“5 (_.;La:m:_a“”ﬂl )..Jm b.ol...,o
Sl ools (ganadigr ¢ (guumdids (g lwdig
5l el e lagl &Ll glas
akbari@iausari.ac.ir
e (5SS 001 )C0RS s>
axly ol ol oRails  ele
gy slaie; aiie  gle
e gole ol Ae 550
Orile 6250k 5 sileaige (sslSesls slag 5N
5l el OLle lasl &b, glas
hn_61@yahoo.com

of the 26th Annual International Conference
on Machine Learning. 2009, Association for
Computing Machinery: Montreal, Quebec,
Canada. pp. 1113-1120.

[45]Li, P., C. Tang, and X. Xu, "Video
summarization with a graph convolutional
attention network," Frontiers of Information
Technology & Electronic Engineering,” vol.
22(6): pp. 902-913, 2021.

[46] Zhang, K., et al. "Video Summarization with
Long Short-Term Memory," in Computer
Vision — ECCV 2016, 2016. Cham: Springer
International Publishing.

[471ji, Z., et al., "Video Summarization With
Attention-Based Encoder—Decoder Networks,"
IEEE Transactions on Circuits and Systems for
Video Technology, 2017. PP 208-214.

[48] zhao, B., X. Li, and X. Lu, "Property-
Constrained Dual Learning for Video
Summarization," IEEE Transactions on Neural
Networks and Learning Systems, vol. 31(10):
pp. 3989-4000, 2020

[49] Zhang, P. and Z. Yang, "A Novel AdaBoost
Framework With Robust Threshold and
Structural Optimization,” IEEE Transactions
on Cybernetics, vol. 48(1): p. 64-76., 2018

[50]Wang, Y., et al., "Bernoulli random forests:
closing the gap between theoretical
consistency and empirical soundness,”" in
Proceedings of the Twenty-Fifth International
Joint Conference on Artificial Intelligence.
2016, AAAI Press: New York, New York,
USA. pp. 2167-2173.

[51] Friedman, J.H., "Stochastic gradient boosting,"
Computational Statistics & Data Analysis, vol.
4, pp. 367-378, 2002.

[52] Cho, K., et al., "Learning Phrase Representations
using  RNN Encoder-Decoder for Statistical
Machine Translation," Proceedings of the 2014
Conference on Empirical Methods in Natural
Language Processing (EMNLP), 2014, vol. 1,
pp.1724-1734.

[53]zhang, S., et al. "Bidirectional Long Short-
Term Memory Networks for Relation
Classification," in PACLIC, 2015, pp. 73-78.

[54] Zhou, P., et al., "Attention-Based Bidirectional
Long Short-Term Memory Networks for
Relation Classification,” Proceedings of the
54th Annual Meeting of the Association for
Computational Linguistics, 2016. pp. 207-212.

[55] Kim, Y., "Convolutional Neural Networks for
Sentence Classification,” Proceedings of the
2014 Conference on Empirical Methods in
Natural Language Processing, 2014.

[56]Yin, W., et al., "ABCNN: Attention-Based
Convolutional Neural Network for Modeling
Sentence  Pairs,”  Transactions of the
Association for Computational Linguistics,
vol. 4, 2015.

[57] Schwenk, H., et al. "Very Deep Convolutional
Networks for Text Classification," in EACL, 2017.

Y o2 F ol 1Py Jl

&


https://aclanthology.org/volumes/D14-1/
https://aclanthology.org/volumes/D14-1/
https://aclanthology.org/volumes/D14-1/
mailto:mr2.mco@gmail.com
mailto:h_motameni@yahoo.com
mailto:akbari@iausari.ac.ir
mailto:hn_61@yahoo.com
http://dx.doi.org/10.61186/jsdp.21.4.15
https://jsdp.rcisp.ac.ir/article-1-1326-fa.html
http://www.tcpdf.org

