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¥ Topic tracking

¥ Question generation

® Question answering

* Essay scoring

¥ Machine translation

* Text summarization
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' Semantically

"' String-based measures
'Y Corpus-based similarity
'" Character-based

' Term-based
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' Longest Common Substring
" Damerau-Levenshtein

¥ Jaro

¥ Spelling deviations

® Record linkage

* Jaro-Winkler

¥ Needlelan-Wunsch

* N-gram
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' Block distance

" Manhattan distance

¥ Boxcar distance

¥ Absolute value distance
L1 distance

* City block distance

¥ Cosine similarity

* Dice’s coefficient

* Jaccard similarity

' Euclidean distance

" Matching coefficient

'Y Qverlap coefficient

'™ Semantic similarity measures
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' Hyperspace Analogue to Language

" Entropy

¥ Latent Semantic Analysis

¥ Singular value decomposition

® Generalized Latent Semantic Analysis
* Explicit Semantic Analysis
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' Cross-Language Explicit Semantic Analysis

¥ Pointwise Mutual Information-Information Retrieval

¥ AltaVista

¥ Web page

® Second-order co-occurrence pointwise mutual information

* Normalized Google Distance

Y hit

* Extracting DIStributionally similar words using Co-occurrences
* Lin measure
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' Knowledge-based similarity

¥ Cognitive synonyms

¥ Measures of semantic similarity

¥ Measures of semantic relatedness
® is-a-kind-of

* is-a-specific-example-of

¥ is-a-part-of

* is-the-opposite-of
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' Hybrid Similarity Measures
" Word order information
¥ Lexical knowledge base
¥ Buscaldi
® Semantic Text Similarity
* String similarity
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' Semantic word similarity

¥ Common-word order similarity
¥ Aggarwal

¥ Corpus-based semantic relatedness measure
® feature

* Machine learning

¥ Linear regression

* Bagging models

% Structure

' Style

" Little

' Political tweets
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Algorithm

Input:
query_id: id of a given query
T: number of retrieved papers
Output:
R: list of related articles id
Definition:
id_list: list of all paper ids
title: title of query
ref _list: list of all references
ref_query: list of all references of the query
Begin:
for i=1,2...len(id_list) do
id_temp=id_list[i]
for j=1,2...len(ref list[id_temp]) do
ref_temp= ref _list[id_temp][j]
title_temp=extract_title(ref_temp)
if similar(title,title_temp)>thr do
count=count+1
end
end
end
co_ref.append(count)
for k=1,2,,,T do
return argmax(co_ref)
end
end

NNRNNMNNNNRPRPRERPRERRRRE P
CURWNRPOOONOURARWNROONOORAWLNE

' Space
Y



Pl Juad

sl

fy



baidl . ¢

PRVPR I ¢

Gy el o ool solaul Sbj,l ke Tl oale 5 oo (solorig (hgy (2,5 Al & Jad (pl jo

3,5 mudlg> oy 0ali ools b)) Sl 4 az g L soleiion hoy 2l Cules j0 5 W0 5 e (Syme

by e Y_F

Slogts) DS Slie G sln TEBLiL 5 0o (sl lns 5l butas Sledbl il sloailsle 5

i ol e e aYlae S lee oo o5k Lad e OV lawi cdl 5L L 04l oo colaiul ouls &l

SVl S 45 T 51l j1lS s 53 (gl3) s e S S (2810 45 Jno ol (el by 85

il @lr slre Gl 5l Ul sed oCunad (yiwd j0 gyl slaesls (sl 4 oy o Sl 4 Ladiye
2,5 oolawl (golpiinn 9,

Olye 4 adlgo )l G b Ja o s sz 0l 3k sbesl Glee 51 45 08 oo (o S5 jlins

S ey S0 allie b a pe o ¥ L3 ylee ol 515 0Bl O ool ol sliwl slaws a5 5,50 4o e

ams o i 1y 285 Jlems V¥ Jge, 055 e+ F Sl o 2o lns il

ouds 25k Yl slass [ dad e ouls oLk DYl slass=cds A9

' precision
" recall

£



FYVCITR g

Wloads 48,5 ST by 5l 4 cdSST slrosls (sl3l b csolpainn by, 330 byl Hskaie 4

Sygo d Alie Ve 58,5 aloul 50 cw)B slaools (gl asg; pued aioll QLG Bolal & g0 4y allie Y-

Olgie gl a5 SElaols” ledb] i ;o sli) 4 wiays ) bl Ylis acgome o 3l Solas

A0 oo Hlid wiloads Gl Bolal &g 4y a5 SYle owndSSH g

Syt laie o cay 8 00l dcgazo yo ol ol OVlio Gglic i) fyus

Olye

bl elaixl gloaSils jo bl cwin Glp (ne (29,

st Son> SLoASed (b pae Sz 4o (L) (e o801 S )|

Ot Ok 69y 2 BB Sk jleslitul b L2al8l gol8 Sl

s7 90 Skiday » Oloz g L)l o U3, (egdge oo 25U

SUlegl 0,65l g 1,5 8,95 5L g S0l Seews bl p Ls'j‘)'s*‘T &ls FAadai sasmoslyin
»5ob

Sown (poles sbgy WL sloslaiwl b g e by g e 5l JRius odions g G auseils

ooty b

oalsz Mol v o5l g (5518 (puilgd Ac gearme SS 4y Kt slacol Gy olulil 5 ol
)lo%f..is Slobo QL.,,%

bad oSl 6.3 5 4 b eol) slad jo caws cuiSl S9-S5,k sl o8l sl

J o

MLM 0y g U8 c\.im)\ oolawl b gauds MLQA C‘J‘?""’“‘"

Jaligh (095 (sl ygmiw (bl p Ll (S d cdlad jlal olulis

AR

Sl ygige §5lwai slaazlis Jlai 5l olpl 6yl sloaslyy, Colwoy cuas” Sbs)

() 515

\Y

Sl (g laxs e 5l bolSsy s, el szl 1))

\Y

o



ba_svmo;”) L o)l slo al LL yo e g oolal 3 5 0 diaiign 2l sl

\Y

Ty ol Sleizl aSl Tl Gl el o b ol CodS Jelse i Gl 5 2Ll
SIS Co e (£9d90 greld (63,90 anlllas oS

VO

e Soz s 5 Silh et )sNdl bl 0,5 o )sSl jleslanl b (oS 5 e, 651 S &l

\F

Lools gaali 5l oolaiwl b goluwl glaasiis 1o puiiine e Slel> )| (6,105 55 )

\V

M@;OLQLQM)Q A&Qb O;J?MM&‘)JO)LJAM p.,..:)}fﬂ

YA

J‘;J.lw;)oﬁggbc\loléw

'4

2010l g o2l Gomina vl s BeS il e b egian (omas ASD 590l
‘_,’.wl..ﬁ axdlas :15.03 LgLa:og.\J%YT ‘so.odw

Oeiole S0k (e Hl8le 5 An e eSS Sla by, g (590

A

oadplxl o iagh p AT L (S xSl slaply (Bowsy (S sloadlge )y

Yy

Lo o5 5l oalizul L (VaNets) ois,055 e 69,50 SloaSed (sl (ol ys S5t
Coreb 5l a8 S aly]l

YY

ol oy onile 5 freakhog sla S5 5l eslisnl b saag 0 ludl slacadlas plulisl
6)L~’;'~.’"

Yf

(newsqual) s o5 slacols cuiS Jbj) (oog Jow

AN

599 oly 5l (Ko oo )5 slp dd (S oSl JUKws jo <8 o anseid g S

Y$

bl gy sleylas ololl [0 (cremd udle S0k sla by, 5l eslaul 256 (ow)
L, sla S

Yy

ol glaaSis o aie; 5l (LBTL solaiel o g slaxel 5l gzgaiz Slawle Jow S5
b2y

YA

)l ol Ol a5 jaeid jo o Sy ok 45,

Y4

2 e S par OledS S gy j0 S0 5 <L (STl oolaul b (S5, polal 2bb sene
<Ll

2




Dyt laie M’/o&/o degazo 40 ol ol OVis glic ;Y F fpus

cloud computing application and its advantages and difficulties in the teaching )
process

the impact of blockchain on accounting information systems Y
the future of bitcoin as a tool for financial development Y
effective learning to rank persian web content \
text analytics of customers on twitter: brand sentiments in customer support b
a grouping hotel recommender system based on deep learning and sentiment 5
analysis

iot future security challenges and recent solutions %
determining journal rank by applying particle swarm optimization-naive bayes A
classifier

iot-based services in banking industry using a business continuity management q
approach

continued usage of e-learning: a systematic literature review ye
feature selection using a genetic algorithms and fuzzy logic in anti-human V)
immunodeficiency virus prediction for drug discovery

deep-learning-cnn for detecting covered faces with nigab VY
graph-based extractive text summarization models: a systematic review 'Y
the effects of social networking sites use on students’ academic performance at V¥
the university of taiz

designing a mobile application for children: space science V0
filter-based feature selection using information theory and binary cuckoo \§
optimisation algorithm

a decentralized polling system using ethereum technology VY
stcp: a novel approach for congestion control in iot environment YA
mapping grayscale images to colour space using deep learning V4
implementing the blockchain technology in islamic financial industry: Y.
opportunities and challenges

the mediating role of customer trust in affecting the relationship between online Y
shopping factors and customer purchase decision

the impact of covid-19 crisis upon the effectiveness of e-learning in higher YY

education institution

fv




the role of information technology on the muslim community in the era of Yy
globalization and digitalizatio

the use of social media application as a factor influencing the students’ Y¥
decisions-making to enrol at private higher education institutions using smart pls

the engineering of e-governance and technology in the management of Yo
secondary schools: case of the nouaceur delegation

the effect of online marketing through social media platforms on saudi public g
libraries

advertising strategy management in internet marketing YY
A Constrained Optimization Approach to Integrated Active Fault Detection and YA
Control

an empirical study on the effectiveness of monkey testing for android Y4
applications

a gender-aware deep neural network structure for speech recognition Y.

Lo igy (ol 45 Wlowds dylis alie S b dai yo Yo (3951 oy slr S50 i) ez b ool ()
(Dai et al., 2015) DOC2VEC «(Church, 2017) word2vec (Zhang et al., 2010) TF-IDF .5 5 4
oloin (g, Hlae izl g 8 (WSl awslio Y F Jyus .ol (Delving et al., 2018) BERT
sl LT Sl Jaz ol olasl Sl alaS 0 85 el S5 a4 o3 awoioe ol s slats, b,

il oo V¥ V¥ Jola sla iy 4 azg b o) 5l plos

lo i) S50 b solpiing g, <80 duglio NV F foux
t5°|e i b, TF-IDF | Word2vec | DOC2VEC BERT

oislb lyti slaooks | 07£0.29 | 0.42:0.24 | 027+0.16 | 0.410.23 | 0530.28

IS5 ol 25 claosls | 0-80£28 | 0.4220.2 | 0.470.24 | 0392017 | 0.60%0.26

Jel=5 b 500 gy Jlez S oo (2bb el Judow wlal ) Jas e Sl oS (golpiig (g, pf e

DS oo 518 o3lop Gien 0590 SYLas 03lgalS g (lgie

A



aoie { <> 0O g Jols a8 YonsSlaz Gl iS5 w az g b bl S ol el sl
& yaziin oS bojly 52 .05 so plonl LT 59, T obada ) Olles s 95800 has S s I slae gazne
Ozea 80,5 o0 0,33 g dwlbe jud SVl dcgeme ;o ] Slas olawd wily pogdle 0gl o 0,33 (60,8
S5 iS58 a8 aib o (sloas (o310 5 HE5lg el 1o ol (g3 g oo B slacl g p3Mle (Lo’ o5lgcns
Sl 00 yastine o dllie o 40 Lyl

sbewl jo oy (Jud Ygaso bl saosly .ol (5olS (yin jo Sldos (1 yioge 31 (SO Liws] slaosly (anseis
oS Sl e b i slwl b g e 9590 )3 (£5lb SlAbI (55l> Bies 5 aim3 oo ¢ dsgane JS
losly ol eyl p i 5l 31 al> 0,0 (Sadeghi & Vegas, 2014) wis 5 i acgommo S 5 laosly
A0S e Bl 3

S o had oy S Sjgo 4 Sl 00 S g 03lg0lS (lsie (g5l oS alie 2 TR-IDF 5 oo 35, )0
00 101 SO Sy as laools IS cpl b ol oo Allie o] SledS TF-IDF (ls s o] slacl 5l plas jo o
a9 00,5 bl |y dllie Sy )5 a5 oy Sl 055 oo plasil (DT 5B 50 as) cl & Wigdoo oo
2,10 g 00l s lie sgg0 SV sla,lo Koo b allis )] Jlo 0,5 oo Allie oI L bas o cVlas JLso
S0 90 lee alold 10,5l ey (gl a5 el S3 @ p3Y aisd o L3k Sl HTL T alold ) xSGa g as
oyl s o Lis VT Jguz a5 jshiles sl onds oolainl cwsienS Lo sl dllie G plaS o aS
Sled bl 1) dlie SO L Las pe YL -, FY cdo b el aiiles g,

FoldS a5 wenl oo ooliiwl Ll b (soloiinn g, amlio lp Gidgh cpl ;0 a5 (6,508 by, 4w
=00 S 5l )5 5 s 0 s SO SladST Shled a5 ain (goue o lo p SlalS e 0uS e oolaiul
Trops job 4 &5 w0 ol (LS sl gy ls (oxb by (Bilon eje )3 egas 4
S0 ol ookl SledS sles (DladS a0 oS adlsl Jby sle Jow 4 g, slas 1, Sledlbl
SlalS arss &8ly ;0 00,5 o0 0ol isled (lopy SO B o) (g liel slael I slacgame alwy 4 ()b
Lo g o ogn goe palis L], Wil lgioms 5 SlalS glins aiiS oo (25 o5 it somy N slajlo

el oo oolawl ¢ i jgel sien Jow 3l a6l cpl coled jo hjgel (glp aS canl S a4 oY 0isS

inles gl ol g oS o5l b jls pp o cmae 4S5 SS & DOC2VEC 4 WOrd2vec sla s, ;o

Dg (oo dulone Sop pl cad 2 6l ui,)'yJ 38 50 cnlio slael b g onds a8 5 a3 (o jeie 9 Dl ples
8l sl |y dlie S )5 a8 oy ol iy sl a2 S plomil Wnools (3l ey 51wy el 56 acdl as

' Delimitor characters
¥ Stemming

¥ Stop words

¥ Word embedding

4



9 U‘ﬁ"‘c 40&.‘5.‘> S9) ‘) w)‘é)-’w s.;L.Lo.C ‘M‘ WOI’d2V€C P (oo u'-’ﬁ) “)us‘so g_)L‘>Lu| ‘ba.!)ﬁ Yl

Jlio )‘Q).g v@l—&-ﬁd U‘)"‘A wl.e[) ) LXAS‘SA )‘Q).g CE) JJJM.’ ‘) U‘ B 44..9; )& o g.;l?b\.:‘ Jlis o)ls..p.lf
205 o0 dwle gwginnS L jloolatul b SV o Koo b oads oolo

bawgi a5 Conl oy 0 580 el 0ol ool (golpiiday (b9, b annlie sl (g3 (nl 5o 45 (6,500 by,
Say e Lol 5o a8 oo e bapyly il slp o yginns 5 (5 lone (55, 5 Conl 0ids il JFoS 25 5
bl &S aiin co g0l ¢ Jaw cpl 5loslaiwl b ooty caled (Vi laie g 05lgandS con S osls i
bs e SYEe 8L gl |y dlie G )5 4 gloj el al> 1o 50 .0 1.5 o ploil (DI 51 jo Sldes oyl
algd 30 005 (o0 oy fdd g 9 00l (D310 5 ey e 008 5 03lsalS (lsre wiled pe S

28,5 o0 (bl ewgienS Jlae 4 azgi b )5 Gy Hlopa o o el

3 O Oalsl Olgis 058 e 00ls mesgs T Wg, Jlie o bl (05] Coway Wy, b S be, sl
alie ol olgie M Foal oloin] slaasios jo bLs )| m i $lp oy s, ol ojle V_F Joos
TF-IDF wiile lgime oo b daye allie 5os] cowds slaiig, 4 o] oSz 4 o3l o en 4

ol 00 3l Yl Slaws lan a5 ) 02,55 0 T j2el )l .o osls BERT § DOC2VEC Word2vec

B 338 () p g Jelod 990 00l (b3l alie mi b g 5l plaS 58 il (s 0D 4385 L5 50
Slpas Sbyis wled as o] 3adyle Loyl iwy 050 alae b Le‘j 3 SelaS 09l jazine U cd S
O el cctls cdllae Kingh jaass b (eeoge Jhi 5l wuid) S 18 eoliiul 050 ciog slaosls
IS olyer 4y allie azlie (oolod g (28,5 plnil Gaamie Sludl Jole (lsie 4 Rangh lawg Jolos
b e SWlie g 285 )13 Ldow 0590 00l (ob5b SYlEe g b oolo (solpiiuy (g, 4 SVlas (soled x>l ye
Coled jo .88 sl cwcdSl allae Yo o g (o) B allae Yoo solad (gl Qg cpo 00 5 Slulil O]

20,5 ISV Jgaz 5o Jlae Byl § (1S

V¥ oS a5 00,8 pus | il (slale Jlogai by, 500 b solettn o680l (s3500d dulis slats 4,
o9y w0 HLid b IS plaS jahailes s o lid  cwdSSl g o) B slaosls (59, 1) anlae (pl V¥
SO L s e OVl (g9 L G0 b el alily  cwodSSl g )18 00ls Acgesms g0 2y solpiing
S (955 e 285 bl 4l BERT gimo sy o slo s e 5 o35 st |, i

S 2l ) e e Ve Lo by, K00 4



0.7

0.6
0.5
0.4
0.3
0.2
0.1

0

Tf-IDF Word2Vec DOC2VEC BERT Proposed

el loools (59, lo g, ,500 b oolpiing B9, dulio s ) F SO

0.8
0.7

0.6

0.5
0.4
0.3
0.2
0.1

0

TF-IDF Word2Vec DOC2Vec BERT Proposed

8 sloodls (65, lo g, K0 b solpicg o9, dwglio s 1 F SO

O)



S5 AR § SR

* * o

oY



S5 AR g o .0

dodie V0

adllas o Bk sl el 00,8 oy (oli8l Gloas]id jab 4 cale OYle a5l sla Lo (o
by Camlior o5 Sl (iagh 10 03 5900 lapad Glsl ) s e SV (L g LS la s,
S calialy pl o ol Kaegh 4 SIS el Yl SLsL sleailels Ban sl plxl o Kangs,
S 79 S (o0 60 Sl S5 Gl Saagh 4 (cele DYl Sl SLjL ladilels 3 o5 ol L
s Sl b o oojla] Simgh 4 aS S 500 Oile 4 el dlae SO L s o ale Y 8L
les samline 1y T L Lo e SV 500 w0ads obsb @Ylis

o9y ol o Al alie SG L e e Ve (380 sl @z lie Sl p (S (o055 i RRsi (0l 5o
9 dg o0 damlee OYlie Koo 2zl booads ools dlin axliw leo Coalid a5 WS o Jos Ojg0 (p
il asls K0S b 1) canled o it Ll cppslie a8 oads b5l allie 5 b Lo o allie lgie 4 Yl
b wlgi oo ge cnl &5 03,5 03ls dnngs @i 2l lgie gl sl ol Ol @ lasln nlnle
Sl b golpins (g, «2oled 4o .0l Harvard ¢ Chicago MLA Vancouver APA Calize slace,s
sles b 1) dlie S5 b s o SYlie cuddlys @y

S5 Y 0

loazily o5 yoged dmlio lyizme Julod pr (tie slaghs, U 1) o] colerinn bs; (b))l Hobite &
BERT 4 DOC2VEC word2vec TF-IDF ,; i b g, pl.ail oo goloainn g, o], caumailis

1545 el 18,55 51 5L s 5l lgime o ola g, ;Sus 4 e BERT ¢ Sl 0y 125l s .ouns

oY



|, 3o pyieS DOC2VEC 5 iiee Lbs, )15 5 TF-IDF WOr2VeC ,, e slaibg, o] 4elo]
sools g0 2 0 o)l 1) Cds 1y yiaS WOrd2VEC 5 cdo oy i BERT ()b Ob i (ol sl azils
olyor 1) C8s (b el alie Julod (i (8, @8ly )0 &S Gkt ) oSl 5 (o8
Sl Ao

i slp caslen olorion o9y (Jle Olye 40,50 b3k 1) ladlie o 69,190 50 soleriny s
So0 sl by, At catlas STl 6 Ko Allie g b alye a5 51 1 oS sy |, b yo allie gat )
g Lo (Sl B alie 0ol T 5 s s g w5 sl |, (Vlhe oSl L 5

Title designing a mobile application for children: space science

Keywords | stem education, earth and space science, mobile application, educational game

Abstract | the incorporation of stem education into the curriculum has been an aspiring objective for
many nations around the world. most students choose not to pursue stem-discipline studies
because they are losing interest slowly. moreover, the level of engagement required for stem
education is limited due to inadequate interactive teaching and tools that facilitate effective
learning in a classroom setting. the objective of this project is to assess how educational
game applications can help incline students’ interest in science, develop an educational
game application, and conduct user experience testing. a mobile application on earth and
space science has been developed for 10 — 11year-old school students. the project is based
on the rapid application development methodology considering the short development
timeframe. the application was created using the ionic framework, angular 5, c#.net and
sqlexpress. the findings indicated that this experiment motivates students to be more
inclined to science.
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Proposing an Algorithm to Find Related Academic Articles to an Article

Niloofar Mozafari

Abstract

Background and Purpose

The emergence of the Internet has caused the volume of scientific documents and articles has
increased dramatically in the last decade. It makes too difficult to find the relevant documents
based on the user’s query. The scientific information retrieval systems help researchers to find
relevant scientific articles. One of the capabilities that help researchers to find the relevant papers
is the feature of finding related scientific articles to an article. In other words, this feature allows
the researcher to retrieve other related articles by selecting one article.

Methodology

In this research, an algorithm based on references analysis has been proposed to find scientific
articles related to an article. The research population includes Persian and English data extracted
from computer science publications. The proposed method works in such a way that it calculates
the similarity between the references of the given article and the references of other articles. The
presented method is capable of extracting the titles of articles in different formats APA,
Vancouver, MLA, Chicago and Harvard formats. Finally, a similarity graph is extracted based on
the similarity between the titles of the references.

Findings

In order to evaluate the proposed method more accurately, 30 articles were randomly selected for
English data taken from English publications. The same procedure was done for Persian data and
30 articles were randomly selected from the collection of articles. For each article, bibliographic
information containing the title, keyword and abstract of the articles along with the list of
references have been extracted.

Conclusion

The results of applying the proposed method on Farsi and English data of selected publications in
computer science show its effectiveness in finding articles related to an article. In other words, if
there is a relatively comprehensive coverage of the citations of scientific articles, the proposed
method will be able to find articles related to an article with high accuracy. The proposed algorithm
can be used in scientific article retrieval systems that have the citation information of the articles,
and it makes the information retrieval system more user-friendly.

Keywords: bibliographic references analysis, information retrieval, similarity measure, accuracy.
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