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Abstract
Purpose: This study investigates the structural patterns of scientific influ-

ence among highly cited publications by Iranian researchers in Computer
Science using Ego-Centered Citation Networks (ECCNs). Moving beyond
conventional citation-based indicators, it focuses on dependency and inde-
pendence metrics to capture qualitative dimensions of scientific impact, in-
cluding intellectual cohesion, convergence, dispersion, and the relative au-
tonomy of citation flows.

Methodology: This applied study used netwerk=based scientometric indica-
tors within a quantitative—analytical design. ‘Fhe study population consisted
of highly cited papers authored by Iramian, computer science researchers
who, according to the Essential ‘Sci¢hee Indicators (ESI), were ranked
among the top 1% worldwide. In total, 45 researchers and 219 highly cited
papers were identified, The papers were published between 2013 and 2023,
and their citation data were retrieved from the Web of Science Core Collec-
tion (WOSCC). Data required to, construct the ECCNs were collected and
stored through web scraﬁng using Mimfa Scraper and JavaScript. The ex-
tracted data coyered bibliographic information for focal papers (egos), refer-
ences cited by eqch ego, citations received by the ego (alters), and refer-
ences cited bxthe alters. Altogether, 1,886,000 records were extracted. Net-
work ‘processing and indicator computation were performed using Mimfa
Ravar Datalab and C#. Absolute dependency was defined as the number of
alters that cited the ego’s reference sources; relative dependency as the ratio
of this number to all alters; absolute independence as the number of alters
that did not cite the ego’s sources; and relative independence as the ratio of
this number to all alters. Descriptive statistical analyses and scatterplot-
based examinations of indicator distributions were conducted in EXCEL,
while network and chart visualizations were produced using Gephi and
Flourish.

Findings: The Ego-Centered Citation Networks of highly cited Iranian
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Computer Science papers exhibit diverse patterns of scientific influence in

IS

terms of dependency and independence. Papers with higher dependency

values, particularly those in domains such as metaheuristic optimization al-
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I and more concentrated intellectual trajectories. In these cases, citing papers
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not only referred to the focal paper but also substantially overlapped with its
reference base, indicating shared theoretical and methodological foundations
around the ego paper. Such configurations suggest a concentrated form of
scientific influence in which a focal paper contributes to the consolidation of
a research line, the stabilization of a methodological tradition, or the for-
mation of a coherent citation cluster. By contrast, interdisciplinary and
emerging papers, especially those situated at the intersection of artificial in-
telligence, health, energy systems, and the Internet of Things, displayed
higher levels of independence. This pattern suggests that ideas introduced or
synthesized by these focal papers may have diffused through more diverse
and relatively independent citation pathways beyond the original reference
base of the ego paper. The descriptive examination of scatterplots further in-
dicated that papers receiving larger numbers of citations often showed high-
er values of either absolute dependency or absoltite independence. This sug-
gests that citation volume may be associated with twe, different forms of in-
fluence: in some cases, a higher number of'citations is accompanied by
stronger overlap with the ego’s foundational references; in other cases, it is
accompanied by a broader set of independent citing paths. Accordingly,
highly cited papers do not necessarily éxett ififluence through a single struc-
tural mechanism. Some functionnas intellectual anchors within dense and
cohesive clusters, wheteas others operate as bridges across multiple and less
tightly connected researchiareas.

Conclusion: This studyxgxamined 219 highly cited papers authored by 45
Iranian computer science résearchers between 2013 and 2023 to identify
structural patterns ofidépendency and independence within ECCNs. The re-
sults indicate that the scientific influence of highly cited Iranian Computer
Science pap&‘s is multidimensional and cannot be adequately understood
throughgcitation counts alone. Dependency and independence indicators
provide a more nuanced view of how a paper influences subsequent research
by distinguishing between cohesive, reference-sharing citation structures
and more dispersed, autonomous citation pathways. Papers with higher de-
pendency values appear to contribute to concentrated and cumulative forms
of influence, particularly in mature and specialized domains such as optimi-
zation and medical imaging. In these contexts, focal papers and their citing
papers tend to draw on a shared intellectual base, suggesting continuity,
convergence, and the possible emergence of paradigm-building research tra-
ditions or schools of thought. Conversely, papers with higher independence
values, especially in interdisciplinary and emerging topics, appear to gener-
ate wider and more heterogeneous patterns of uptake. These papers may
stimulate research beyond their original citation environment and support
the horizontal diffusion of ideas across domains. Overall, dependency and
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independence metrics can complement traditional citation indicators by of-
fering a more discriminating basis for identifying foundational works, intel-
lectual leaders, interdisciplinary bridges, and early signals of innovation in
Computer Science.

Keywords: Ego-Centered Citation Networks (ECCNSs), Citation dependen-
cy, Citation independence, Highly cited papers, Scientometrics, Computer
science



ol gl g W)

LA s
e;@\’déjl @ . \]“J

\
A

farshiddanesh@isc.ac: «sbul, o1l e « (ISC) o Oler 55518 5 oo (2l 5 abanl avmfo (Dol g e 5 8 L0
Zahra.Neamatollahi@yah00.COom : bl (Jytes stiv 5) .0l lsal Glyal Oy dugd o&ils ¢ pulis [Eils 5 Sledb NI F

Y IRV IR WP

vea/ea /e LILJiJi

Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

(Piwple b yimgs
o il pg anlng) [unls olKisly simgh - ole aoliladgd

61 p ke sbialy SV e 5Kl (ol (slaakd
‘_;S...:b {a.)& 39 ﬂ.\a‘j ‘suu.a.‘»\.&

oS

Sare 5l ally pgle Sl ol Raags bl wVle cole S92 Sl Jolod ol Aagh Sus idus
o5 el e b alie nl el jemesSol ol slaaSils jo (Suly pos 5 (Sialy slaazls
S (o0 G je7resSal oliiul slaasid LB o ) il JUisl 9801 5 cu oS (Jglate

oud plol (Llod 0,509, b slaSed Julod g (mimple lagatls b gwgo )5 £95 51 (g tembabihe,
ESI el 5y soyo ) aill; psle Slnl St £ Bl SLLy e VI Jols g )bl ansle o
sl o] g ated acgemme i soliiwl sloosls .ol VoY WY Slojiosl 1o Cog DS oSl &Y gases
Wiah ol ST g i s gl liage cotn, oMl odlizol b j3mesSl golital (gladSnds 5 ]yl
P05 e g drmiloe BBl Bl pas g (s g e (Sily slagasle

355 5 esine sl il pole sl PREYlis yemosSyl soliiul slaaSis o5 sls olis laaily baasdly
5 Gl loaiyysSI alle leojemh o ol YL Sy s cVlie S e KT 1, el
(Jlie 0 209 51955 w6 S SSTREL > 5 Fpreie golil sla)lsle Gl Sa5 610 ppsad
Sl e j3 oyl 5 S )i’N wioly HLES 1) YL (Sely pos ) ologSlgebogi 5 (gland,lee YL
Gl 5o dsloiul slass Solal as” ols las 50 SaiST, b jloges gy p ol Segiin g 5 s ol
sl 031 ol yais Sieatly pote b Sl 3l pyolis Ligl33l b o lge 5|

9 SbomISlly s{rw Sigodr oo Gl Al pole sbalyy SV ole S9i5 dms oo (LS @l g S et
S92y JaSe (slalil j5mmesyl golinul sloaSds slagasls oo Bi wlyls 5 0aiSTyy S jgons oo

g n Sy (BB (605 Sl 5 (sale (IS ST 58 bl sl

t3lizolyy S Vlio fgalizal (Sl pie £ solil (Kily £ ool olital (sladSus ;g8 D51,

bl pole f riwple

cbgonov oo - Kb ojrrmqyo mev (6o Fre 'Kfv";(’qw -.1'(""“‘9



mailto:Zahra.Neamatollahi@yahoo.com

cbgoroy oTv0 — Kb cjerne mevibe [fr 6Oy s

(O8) sty 6 olds mal9 w893

FICIW S| WRPIPPR T
il g s g Jaams OV Gl n 45 Cl jolae e gbeaid; Sl Sl S ALl ple
(il sl sS asle plaasli s U g ,els cnl das o S5 15 [ seb s slagsld 5 aas (slaesls
@bl 5 gms gl iy 53 LS 6 (omble cul 5 Ll SO ml el m 5 Shaptenn (dle S50
s 5 655 Sleang S ees Sy pde Wile olerrl sdmy Bl = s 4SSl ol S i
Loy e sbedle s el OLRSass Olal e el a8l (les 2S5 IS 5 dadas sle el
5 s edd wle Il mee S e 3 OLEUT S gl 5 Llazdls sbaal p Ve lax) s g Kads
53 555 VL Joily 0 dnsOlis ol ol sl 4 513 e sle il sl asls 5 a4
(ke ezl pl o138 56 8y b, WJ- opl L (Aksnes et al., 2019) el <l pske Sler b,
RGOV Wi P W Lgﬁl:;e}rbr% bl slaca sl 31 6 4 daslaad esle 3ol 5l 518

SIS U ¢ 5 53 Ol s Wil b e 6 o U Sl bmlIISGL e sl el
5 s s LR 5 oSl il glaas SIS GBS NOIBLSE S s e w Ly
Mingers & Leydesdorff, ) Ll o b 28 Cilises L;ujﬁu\{.g}izw 5SS w4 aS (18 50
N\ (2015; Waltman, 2016

G Ol g a4 ol dlie G OT s a5 s d?;_.,,\ru BlaaSl 5l o5 gme Sl gobizul laasis
ol o dies () 4 edassbanl SV Nke Bl ORSI bI las S 5 5,8 o 513 S, 3 (SslS Jlis)
Sydis o p 5SSl el U By Jh)‘ B LT Ol dalss soliand i Lils) 2 esdle e
Lile o gie Gl jals 5 XS 4 (ibé e G 0 gl solanl 4K S0 bl Lo Ol 5 S0 55
e la 53 das o ) Bl IIS ST 6 g 5 ChS S 6l (Sals pde s (Saels (S35 (Ges
Buetal., ) auss o 0Ll 5L slastand Ianal b plnnl Ol ol 55k o F Sy pde 5T Sl
.(2021; McCarty et al., 2019; Perry et al., 2018

Sttls oS Jlm 53 1 les S sbaul 15 Sl e mlie 4 oS s e 0L 1) ol T sl (llae Sl
S it phagsy Ol aelsl 5 (5 S5 pldl il YU Sl S e Ol Ly b I S sl ol i
(Buetal, 2021) 5 55 o adys oS1 e 2ils glaad = 5 5Lanlsbl BT Ygoms 5 ol sl b b

L;'_,JlSdUu@L@,'Jgjfi\Cq-fctwy:m\oj_)%as:)bwulLﬁujﬁiyw}&l]m&brx‘&m);

! Essential Science Indicators (ESI)

2 Ego-Centric Citation Networks (ECCNs)
3 Dependency

4 Independence



oid gl g9 A Ta9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

5l oS Slipes bbdr slas,eld @ baell 228 5 Lol oz Sl patls cpl clilesls glx)
(Stern & Tol, 2021; Yang et al., 2024) 535 s odalice (555,0 b (53,5, (slazi 0l Ve 55 Lol

S5k (a3 sl S O s als s Bdes 0T Glacs iy o5 Olal &bl pole w53
sbialy Vs LT 05 glodis Coeal b pastls cpl s s B3 Sl ol S o sl Sl 5 il
5 M glastand b 5 Totes 0T 306 L wiles S bl YU ([ Sals U e o2l laad i i Gl
Jls gl 255wl S ol Ganasd & 2ie Ll 5 e (bl sl (pl 4 4z 55 ple Sl ol G oS
Glanlsbl 4 a3 K8 il U sl SETaS b s oSty sbizad b gla gass 5l s 5l ie coles
Sals SLsS S a4 g s ozl Lol b 5 cizman g e plulid feS L
wiels ool slaskaul 4 Olomen b odd aomnaie 5338 515 3 a4 B 551 Ol o8 das 0L Wil s
2 Olames slaul p SV L3l S ege s (SIS 5 amieede Glaarls 5 xS s Lo
) il (a4 5 a3 e sk b b b Bl St ol slus Wil s el
Lms pad OLES ol Ll cdidies s ale BT o Comnl L sl Ol oLl 3 4 ST s oLt
5 e Gl 5ot 4 B L Ll sl S 2ie 58 @N\}Uﬂ o bl S Bl slastanl &
.(Mingers & Leydesdorff, 2015; Waltman, 2016)ulasl 2 2.8 exSl

Loleel ellr min (Soo5 SosS e 5 St CIgua)  HITS o, 801 oSOy il sl immas

Brin & Page, 1998; Freeman, 1979, l%inberg, ) LS e aseie 4SS |y e S gladauly iE
(1999
s (S5 Als Obe alai, ‘,},‘\{ii\ Sl glaass 5o (Saly pde 5 Sanls slaartla  blie s
e el 15 S Ly R kS b ol S| 5 S e s 1 edimasbid SV 5 O slied 3550
J= ol b ~(Bu et al;2021; Wu et al., 2019) Wjle o 5opisy gobanl ool > il 5 Ll
5ol 4B S 3 a5 35 S WLl ke Slal 0L Kia s staul s SV Lo 55 b pastls l )08
s e LSS 1) Sl s ol GGl ees

2 Sl pds 5 Sy Glagasls 5 (Gl GG ) 055 5 Sda b ol ey cnlal
on Wbl pske Sl O i g5 slaal y SVle | smee iSO (gobizal (slaaSis jo 1y s 5 3llas e 52
5 Glar e 53) (Soeals pie 5 (Sanlsy (5 S Anson by ol Gyl Sl s el 03 S

§ ol 655 Sl psbe Sl 01 Ka gy sl SVie | goa 51 (53t (slaaSidt 5 (o

cbgonov oo - Kb ojrrmqyo mev (6o Fre 'K’fv:f’qw -.rp"’“"s,




cbgoroy oTv0 — Kb cjerne mevibe [fr 6Oy s

(O8) sty 6 olds mal9 w893

B RTL

el Sl sbaal, O Kass Lele SLLESH 5 gon S (ool 4K 55 o (Sals 5 Glle Sals

Sl 4 bl

Slnl bl O Sia s ade LD a1 (ool 4Kt 3 oo (Sl pte 5 Gllas (Sals e

HOWPHCE AP

s B Carlr

Geos SIS 5l 5l U5k S g IS U S i 5l sl By e o golaal Ll s
oo ol > elazrl S S wlieas olaal e led a4 (A Jpa 5 A5 oolg s sl ele
O 8l gt b A 55k 5 Gkl s sl sdge | Dlael Garass 5 B me gl )l 5 SO Oleses
G s (il gl Kol s 5l 2t li Ol o | (gnlizal sl Sl olo . (Merton, 1968) s s <lal
SLasl sl esdhe gobaul by |y scails (6,58 ool o Ko go b IVl Ol5s 55 5 ooy JUas
(Yang & Liu, k3l ST 1) de o O sl 0l LUBIne sy 5150 Sltle Ll 5 e 5l
903 slis o @ edls =S Sla i 51 IS Ol sk Ll L o (Ol ol s 2022)
s 5 il SOl Sl Gl i 53 ke Ll a;,\k\md‘ DL 5 355l e a3 1, il plls
(Chenetal., 2010) 5,5 .- |

Sl Olge Lot s a Sl a SueB0l: laiaal s ool et Sl R slaol Sl S
33500 she labes Sl ol ,g%gu o) laeyss 55 e oS wS o IVl ake el
sl sl sssn Blae e @ s LA B 5 e e3pdo 3 Bias 01 Sass,
Shloles Ol g o 1y cpskio SUNGIRGIAS sazes o lsbiznl S a5 ol 3 e s (KUKN, 1970) Wjls
s towdls ks gl c,;.w\&i L O KEash Agw 5 S the 5,8 ek sy il oLl
Chenetal., ) ws o SLasb 1 e a3 s ki e Oln Jailsy 5 (6,50 ltla golanlen slaad
Slaes s Ola gy sbml b (s3bialen (slaad ot oS 5 i bl 3550 w555 2ulil ( Wis L3 (2010
Sl a5 558 85 5 e chagh sl Sgr 5 Bl Laeb Sl Glan b Llg e Sslite e sghe
el s ol S b ol Kes e ool 51 (Chen et al., 2010; Tang, 2021) wit o) K (5,56
ol Ot 5l gl o 5 e lasltle J s b Tk et Olee 51 B30 Ol e 1 (53l
(Tang, 2021) 5 5 a5 ode o) S o
D, wg gl s omolr (Merton, 1968) 05 e e (olwa w ki (tldansls mlau

RS e 5P S sbaad 5 el sl oalg sla sl LS“\'C’}‘WJ'.'("LG Qo @85t A3 o0 Sl gstedd



oid gl g9 A Ta9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

Aas o 0L LS o o ae 5l 45 mans o ppghe ool ale plezrl 3 sliel Garasy bl
S (i glaslaal 5 s e b bl sl 4o 58 Slat 0 il ol ax g sl BHPYE
Dl ol sla Saly 65 IS5 5 e 5l s sdome Glatn 1 (g3l 5503 4 Wil5 o Al b pl S e
G s s o sl b 5 (glas elB L edd i maS wle 4 O Kiasn o8 Glag (blis 53 58 s
L s dlia 55 (Merton, 1988) o5 0 il e wal b bl J s OISl 5 355 o g 55 (2315 iy Jin
) P 53 05 4l Ol Jos a5 sls C,JL. Ssreddalg (gee b 5 aS plaslasl 4 «(Y)r.l.c):}::.a;\» Ol ge
e )l g0 alad 53 5 358 o ealitul Ladloes g 53l 31 del&isls dlay 558 (o) alie Slallas (gl e il 3
O ISl (655550 Lsd ol Olialasli s, o ax 5 L ol glaslts a5 ol opl

oz (Crane, 1972) o S 55l cuenl (il W5 slarxl Sltle s 55 50 15 et S o seie
S lelaml opl 5 2,8 e IS8 S mie 30 L OIS Sl e b 2aaSd 53 ede il S das e
Sl o 3 ssbal (VU liges oS e bai g SRS el (Site b 4 gl b
Sl Ll g e sbaul 550 Bhe 3 g oS J oo sl s b By s e (ade plazrl 5y a0l
Sl s Fopds AL glad 0be slag edd 4 5,5 G &B\@%}f wilis glaglonrl Obe Jalas
el e 2SOl olaza| (G 5 ESL L aSL ol Lol SUSL L (soban

s S S gl oS Lol (ROGETS, 2003) Sl sl s Slanl ks sl Llanl b )
slaplles 5o bl gbaasls 5 b L%s«x{y' B ol el sl bl ede slael 5 28
gl S s Wadsl a5l 55 AL ekS T b S ate W5 e O LSl (681 5 Ly oo e oloz]
a baosls s sl s Bl s s B0 Ol 055 Bdes 0T Ll 5 Wsd e o ol Lale
QJ,&@@mUu’:u);ﬁﬁs ol S o b1y Gslie 5y (Sl s 5 LSS e Syl psime slas el
AL S b Gae SUTWIS o 5 Sl sdalin LB ciliie glaos s LOT SaST, b lel )l 5 5
.(Rogers, 2003; Wu et al., 2017; Yang & Liu, 2022) .l ks

A, oo b (Price, 1965) sl isls AsT nils i 5o slle 25 5 ole laies Sllas
Blg e ke BT Ol Jalsy 5 ol ol jor i golitle oS L L5l anw s &S 5l OLES e
A (Small, 1973 ) Jlel Lo 5 &S @bl e Lo (cpimen 3L ST il sl eld (oS S
S bl L O Lol ops 5 5,als G (6,3 Skl 250 olaulen sla S aS das e OLES

! cumulative advantage
2 Invisible Colleges
3 Diffusion of Innovations Theory

cbgonov oo - Kb ojrrmqyo mev (6o Fre 'K’fv:f’qw -.rp"’“"s,




cbgoroy oTv0 — Kb cjerne mevibe [fr 6Oy s

(O8) sty 6 olds mal9 w893

Small, 1973) 1S ST 1) o seto slas e 5 oils Glaad s> (555 0 slaazos

350 I s 5 pLObsle addllas sl patls Olpeay aland Ll Sltla 55 el 05 5o
5o goliaal laals o5 das e olzs (Leydesdorff, 2007) i, sauwid sle iass .ol 4 S 515 4
b Sl 5o (Slas gazme  basbinal S 05 S o oS L A1 O 5 55 0 oS (M8 St s
) S 0Ol (ool (gla s § 45 45 Jl 3 ol (655 glacin o5l 5 ol il S
S FoSe Ll 5 o gabal Sl Jlo sy cnl Sl oo sede Sosls Ol Loy odd Ole Jolad (2ol
3k ST J2ils o A4S sl 5 ik b oS Sl ¢l

g e slaasld Sl Jos gl 58 g glagn, S5 bapasls b ls o LS s
5315 e S s Slael (93555 Sladign CakS 5 sl B 5 00 LSO ymy p) S ki gal sl Ll
oo S 5T o glae S Ol pls b i HITS oo, S0 (Brin & Rage, 1998) ws s 5,51, 4t
(Kleinberg, 1999) s;L. . jasis gsbawl Jltle 53 WOT jii B sl Tl ole oKl Sols
53 e S ol Condge o 6l (S35 5 S s Sl S e sla el (pl nesdle
SAkdr slaale 5 (Small, 1973) (ssbuulea g ) (Freeman, 1979) w5, » J « s
iy ke Gla e iS5 op 3l es BT il gl BELL Sl Gous U e canS asls asle
Gl i Lol lael o ol Jolys o5 ‘L%gw el Cwenl 355 L L(Wu et al., 2019) wlast
S5 G gmn s (bl slaaSd 53Uy Aue 5 ASamls sla e ls S Jl 55t K 55 e S
L p sl Olsen b ol 51 S oo oo Sy s LaBb L) SV 5 OF bzl 550 e G318 lio Ols b3
oo Ol e 1y bapaxla® ] ‘K&“‘ Bl e ST 1) el 1S Ossln il OL > J6kizd
fyee 53 A5S e DLl 13 Gale GOS8t iS5 aline dm a5 Codls glald Jslize (sla e ls
o) | San (sl Sy diteos o ollsh 5555 by UL (ol e S48 s e OLES (g 5 sl
el 3 ol Kan S o 155 Jales (Laelslob Jogmes (S s0ke o651 5) 1515 5 (Lmens Co 3 ploenl
Sl e 53§55 5 2S5 & J s el Lo Slelal plnndl 5 3 me ol o Wl
Gl goltle Lo olad ool a3l esgie Js 5 5l glage BnS KL Llg e ool
Sl b s OG5 351 e ool 3 (2l 558 8 5 5Ll W5 SGees wd Gl B sy ol

il bgn oS slaasla 5l 515 15 oo el 5 s

! PageRank

2 Authorities

3 Hubs

4, Disruption Index



oid gl g9 A Ta9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

SR, K
e sslaul [astla Bome LA was Sl amimade cpsli bl 51 S Ol 4 olanl slaasd s
el 035 Wl e ollasl 138 56 bl e s i s as LT (Garfield, 1964) il 8 L
L Ll «Garfield, 1972) wxsls 55 0 50 oo 5 baskaad slaws aile oS gla asls sl Sllas
58 515 sl 5 pe ostizal dailyy sl 5 8 ssl e 51 ilas Sos opl Glacys sdoe (Oloy C3dS
Ll anc 5 peeaSed glas Sy, dauly ol s (Mingers & Leydesdorff, 2015; Waltman, 2016)
slals (Yan & Ding, 2010) wus o gsledds btz 5 e S s w0 | Sl Ole Laly, «
Llyy 5 Las e 13 S e 5 1, GD 558 dlis das Sy cpl 5l Glas same o3 Olse 4 ) gmee 501 (ol
Wile olotle slaair B S o s 1 S e mlie b 0T BLI1 5 (A1) sdassbiznl sl Obe
(McCarty et al., 2019; Perry, et al., 2018 ) a3l JCsT 1, Sas 5 plndl

Buet) 0,es 5 5 .l st slgiy bl ool s @y o5 claas e ( ol olusl s
25 s S8 5 Ges Jeld a5 Wsls &ll eslaal LSl s el ghotis el @l 2021
LT Ll ol b a (Sals e 5 Kol éuuﬁ\x: 3505 AST 03,28 5 Gras b Ol e
pde 45 Jlm 3 el il slaas ot (5 S IS0 BIS8 olell Sy [Sals 1ils S a3 Sl e sl
Chakraborty et al, 2021; Stern & Yuws weulsl gl ol 528 5 Jis glastanl & Saly
Sl gla S a8 Wsls oL (Lasbixl )m\\w)ﬂ »» (Min et al., 2018) o1, Kes 5 e (Tol, 2021
L (Mohapatra et al., 2019) o1, IKan 5 150 go 5 Il 3 S sbowl pled i 5 o505 o Ll 5 o
5 b e L5 S Ll D sty cVe Geee boox 285U b Sust slacs s Sl esliz
W35, goen 50| L;u@ﬂ}w,a ol 5l oSS sl S e o (Yang et al., 2024) ol Kes
Ding, ) s i3 505 S 4l b 5 3,8 oo 1 adsl mlio 4 (Sols a5be S5 5 03 Jelse
L Jies b ails 80 Ole L3 g5 n sdiassliand Sole Ola woiies Jaily; o5 38 slgiy 35 (2019
Sslaztanw 53, 53 (Neamatollahi et al., 2024) o) Kes 5 glcwns  Jos 3 2 aue) 534S jasis
Ly ede lasls p aS obs)l dSly e baasls opl &5 Wsls OLa o pmme iSOl slaaslis sla asls
Lol obo s glaw b s baskaul oS (AKsnes et al., 2019) o) Kas 5 ST pizman IS Co 55
Glasbre 6ln e 3l 815 e Sly Al (golile glaasli & Ws S slgdy 5 LS S
L Ll ohe L3 5ol ade ans &S sl Sluza 55 (Wang, et al, 2017) ol 5 SOl il
slaes s Lals oLz (Wu et al., 2019) oler 5 55 &S b 55 s plald 5 smme SOl claasls Lo

3ol Gl geen v.<:w.\j L;LAUA;'-LZQLajfjl wlé‘mr.k.o)fd)b'-\ &;;)SLgLamSJaMJWjS Sy

v

cbgonov oo - Kb ojrrmqyo mev (6o Fre "/..’fv';(’qw -.1(""“6‘9




cbgoroy oTv0 — Kb cjerne mevibe [fr 6Oy s

(O8) sty 6 olds mal9 w893

Glosels Jgmi 5 il bl adllee (sl 03 28 sbay (olal gbaaSs Lo 50 GLL) o5l 2
slaasis s Sl eslinad b (Pham et al, 2011) s 5 ol caisad sl ol o a8 S S0 sy
olanl Loy, &8 Lnls OLES 5 o S s 1) Gl pule ciliss glaastls wnn g SoS ISs Wy elez]
Devarakonda et al., ) o1, 5 1655155 opmman 35l SISET 1 o5 ol oSS 5 jltle Ll
S Lsls L 5 Ln S addllas | wbly pole o s e slitle (golanlen 5 et stiud s b g (2020
(rl g Os LS e el 1y il (Solobsle el bastaal Jisles 511 Sledbl golaul Laily, o
53 LIS W 5 gablales it sbaul alis L (Kleminski et al., 2022) ol )Sen 5  Sials
s b sban ST 1 s Sl 5l sl air Lalsy cnl 51 G a4 Wls 0L &bl pske sl
e sSal gabtaal slaaes 55 (Sals pde 5 Sals slaarls o Glardlas (iash andy o 3 ol
stanlyy Vs 1 55,08 b dlie cpl el 5, sdalie 3l o395 oy b &Ll pske oblis
ol s el B L p ke Sl 0 Ky

Azl S a5 (S a5 (oS slaatls e tede Sl ()l oty 5
Ohaiils ltle sbadllr 5 cyS e albas SlgE (T4 0Lds 5 gl el
las 5 b Lope AST tags s Shee 53 aS@ L 1B 5 L3S s n 1 OLnl 35S0
Ll e bajastls cpl aS s S slgiy 5 S & D Bl slaasies 53 oS15 5 ZyS e ealie (VFAY)
5315 ol 5 Ol (sl S 5 DIl SLEH (GBnal Jos (VWAE) (g as QLA |y L2505 plonnd
Sl 53y S e shaniie (YAA) Tampe Bhla 5 g (ulZl 58 5805 oo (ols patds
5 33 e Aty AST "Jbi-’*QJ@ Sl 53 plsiea b alles ns LS s b Sk iea
w5 3y 15 gl el 3 BBl 1 Ol ade Slilas 55 (slazuls g 5 sbaad L (1600) OIS
caals s arls BSolatonn Hae 3 O80T (gslas 5 JHls wslj el dlown disls 3
L astls ool oS L3S slgnty 5 s S AT S obs)l 53 (Sals pde 5 (Sl Comsl 1 o mma Sl
@bzl glaass 2L L3 (O80Y) OLKen 5 dlcan (pomen S 1) b OIS wSls e
- S ARG o el 5l L e Nl g 48 Lsls OLES (glazan 555k 5 Lablon wdige 5 soue S
et Sl pAe G2 LE (e (S o 1y (RAIS s (Sl Lol Ay on SRl Gllae (St sz
B ot Sts (Siels b ) b S5 5 303 e Saen HLisl dle 5 sbzal sl L

Dol e 5 eS 5,500 S 3l eslaal slaaSls L a5 das e 0LiS Rash sleaniy s e
shiws wile i glaatls a5 Jlo sl 4l Jgou gdmdir 5 5 smnlile 63 505, w4 Lozl
ol oS i 0Kl s 5,180k (Garfield, 1964) Ws,8 r g by oS 56 o 5 sl
6 sl Sl Oln al sy sl 55 T s 5 o Aisls AST a5 pl e ldllae (s S pal b

R



oid gl g9 A Ta9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

s Ol ol 0 35 a3 b g iSO (salanl saaSlil o35 (slaSd slas Sy, g daly 2l e
3 Goe ( SASTy 6,5 plondl ile 5B 5 Gree sl el Ol codtiasslizd Syle 5 OF wr o wibie 5508
NN PN g P U R KL o P VO N P P Y G P VPO S P SR
Jis slastial 5 slazisole 28 B 53 on 5 (Gooe 0) emmie 2315 slaad o (6,5 S0 JG o
L ol ans B (sl Olbe 3ol Ll e oK (oltla o spl 51l S (03 28 30)
LS T, oI5l

e B glaasin 31 sl gladle s oslunl glaasid Low oS 3ls 0L ol 5 s Slalllas s 5
g gadaze slatags ax Sl ol 638 OS5 bl gla el a4 sl ol
L e U s e Y P L e W N ES R IR PN R gy
pde 5 (Samls laarls o A il slasdlan (rassy cal 53 sdd Dl dndy elul y cLlastls y 09
Al 4 S IS w bl pske o3 Sl O Kk sy sbal @V ie Ghees S (slaaSd 53 15 (Kol
ke b 6,8 IS S8 5 Vs ol alaad i) L (o SKls lits 515, 6 0 sad 0 5SU ss0nl)
e 5 Samls slagarls 56 Se e b dlie cnl (ol \5‘6‘ oS sdaline (bl laals s Lol
sl p Ve e (108 1 sla S 51 ookl (Gigeas 503 S bk |y St ol el s s « Saels
\ s &l Gl psle S1al 0l Ky

\ o5 ol

3500 bl s ande GG 5 bapastla Sl eslinal b oS ol (65,08 g5 5l ol ey
Sl s sl et Ly anllles Ol WSl 158 >l Lo = oS 5ss a4 andlas cpl el ol ol Lo
O Kim gy sbizal ,, Mlis J,L\j Sk bl el il e Sl (ol slaaSE s (Sals pde
D3 Sl o dess SO ese bl Glaarls ca g el oS ol WL psle 55 Sl
G Yo 5l eVls ool il o lie V1A ol sbazal , Vs sliws 5 i £0 ol Kaass opl sldas .Llass S
5L 3se slaesls s S ol sl il 5T Oy anes 4 same 51 0T g3kl slaesls 5 dledd iz YoYY
3l eslizal b (gl 5l baesls 5185550 2 sl Koy ,Slos Gk 51 smen S0l 3kl (slaad slomsl 51 5
Jolo sddizl el laesls o glaws Ao 155 LSJJT@’.' o Sl [l gy 50l 2 0L 5* o Sl e 1
e s (L AD K1 Hlos slastand (K b s stdslanl mle (G 555 SV o lils Sledibl

L oSt gla sl arlous 5 (2515 5 ool 0,8 VAT 0 ol sl 6303 § sams 155 Lo 3T Ja 5 o dsbizl

1 Essential Science Indicators (ESI)

2Neb of Science Core Collection (WOSCC)
3Neb Scraping

4 MiMFa Scraper

'Y

cbgonov oo - Kb ojrrmqyo mev (6o Fre 'K’fv:f’qw -.rp"’“"s,




(O8) sk olds mal9 w893

L;h.'.ad.k.w JJJ..J}) LS‘J" g_aﬁ; rl}u\ U)bwwyubf QL)}&_,JLJJ Jﬁ‘) . )‘J.e‘rf )\ ealeial
e o s M 5wl Sl AT LS e ST (soland 4 e spie Sl (rash e el Al

.Qw‘eﬁo)‘)dm\ pjéﬁ)ﬂéuﬁﬂ&w;@‘ﬂ

1S Wl Skl 3yg0 @olie oo _____ o

{ | .
Ry R, R3 Ry N

(5501) igilS o

ol Wlio slizul 3)90 @ibie

o¢eH

(,201) ot Sliuul SVlas

== e 4 SgilS dlis glastiawl

— (e allio 5 eglle aS oo Al
23l03,S skl 35 ol grie 3z b o @
- Sauily

— e 3il03)S sl gS allie 4y b aS la il
203,55 sbizuwl ) @olie | Sspum @ g
— Sy pas

Giawly oyl = Guw glayll

Jiiwe ol = 20,6 glayal

(Lo yT) paimssliiuwl SVlis

1e2x0950l (gabiiwl A )3 Sl pac g Siuwly o asli

(AD) §lhaa Siul .) (RD)| s s Saausly oY (A1) Glhe Sauly pac .Y (RI) (oais (Sansly pae P
AD =d RD=£ Al=m-—d R1=m__d
m m

| Stiwl S3gilS Alie 4 baas aS Ll all slass

« Pl alio p sglle aS lo,all slass JS @ diunly slo il s = JS @ Jituo (sl il
i . . - Sl ol galie 5l Sogua @) g ilod,S
il bl a3 ol ario N> LSO @ S (gla il o3y A gl
LAoled

)
[
|
|
|
|
[ d = diwly slo,dllslass | (Yo g dianly sl il ggomme) 35103,S bl g3l alie @y aS il slasi JS | 0<RD,RI<1 RD+RI=1 J

Nl r.x.s,"ﬁ:...:lj sl uaﬁ-uk.x\:ua_’:d‘,)}:nﬁ| @bl 4l aggie Suled N SS

LAJ:JTL“oMJ;WlQYL&a;;j;ﬁ,é@ﬁfﬁ)fillid})ﬂs&@oﬁ& odalie ) Ko 534S 48 0len

FesPger o

CL;-)\)-:;QTJL';M\ g),,@;ﬁég&weﬂs Qs @ stawl posdhe a5 Ll JT .06 ,8 o 513 0T Osel
of b a5 Lles S sl SIS Wlis w0 Lais S AT Ll 55 658 e O gems dtels (b IT (Llosls
Sl e 5 amls Gl ATl bl Gllae  Saals (bl s e sla AT ilesls gl
IS4 olie cal Cod Sl e (Sals pde 5 ot (Sils ol i gla T sl Ll s
o5 3 eslizal L Wasls . (Bu et al., 2021; Neamatollahi et al., 2024). a1 o cws & o sla 21

&

ol Lol ity 3 s ool s sl 578 1530 5 U Lals yad 5 UaiSd (3l omn 5 Jons ST 150
)bw)&lﬁa&bru\&jW}%ﬁu\jd@ﬂb#}‘bMdMﬁ)ﬁf&)M\' L.l:.ﬁja

.b:;&c\j\)ldm)r}l&d{«yﬁjﬂg

I MiMFa RAVAR Datalab
2CH#

3 Gephi

4 Flourish

cbgonov oo - K™ ojrrmg)o av (e e

\Y¥



ol gl g W)

Sl psbe Sl O K g5 sl Ve ) gme iK1 (gabinl 4Kl i 9 Glhae Kimly N gl

Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

Sk laasdl
ke L e g1 (gobil 4 53 md (Sialy 5 e (Kials L S2as5 J5l e 4 el
Sl 685 6Ll psle S sl O Ky
53 SV plply ol old nad, Jsp Sogen s Glae (Saals pde parli bl o Y s
e o OLES 395 5 g sS0 (s3bnl 4t 3 1 s (sla AT 51 (6 iy sl S Wil S 15 5V slaes,

%
B
7 o ks 5 Ll ) 56l ace Ol g vt @ : £
T S A -
£, & : =
' t <« < )
g.‘
1 Heidari, Slime mould algorithm: A ne 1781 76 1418 0.8 75
Ali w method for stochastic optimization
Asghar (2020)
2 Heidari,  Hunger games search: Visions, conception, «* 697 142 619 0.89 128
Ali implementation, deep analysis,
Asghar perspectives, and towards, performance
shifts,(2021).
3 Heidari, RUN beyond the metaphor: An efficient 624 76 561 0.9 74
Ali optimization algorithm based on Runge
Asghar Kutta method (2021)
4 Heidari, An efficient binary Salp Swarm Algorithm 480 56 446 0.93 52
Ali withycrossover'scheme for feature selection
Asghar < \problems (2018)
5 Heidari, An efficient modified grey wolf optimizer ~ 317 68 289 091 54
Ali with Levy flight for optimization tasks
Asghar (2018)
6 Heidari, Binary dragonfly optimization for feature 294 46 270 0.92 42
Ali selection using time-varying transfer
Asghar functions(2018)
7 Heidari, Evolutionary Population Dynamics and 309 56 264  0.85 52
Ali Grasshopper Optimization approaches for
Asghar feature selection problems(2018)
8 Heidari,  An efficient salp swarm-inspired algorithm 282 45 257 091 44
Ali for parameters identification of
Asghar photovoltaic cell models (2019)
9 Heidari, INFO: An efficient optimization algorithm 288 82 254  0.88 66
Ali based on weighted mean of vectors (2022)
Asghar
10 Heidari, Multi-population differential evolution- 265 121 244 092 111
Ali assisted Harris hawks optimization:
Asghar Framework and case studies (2020)

et Setls SV s 51kl ke 5 pal3 s e slial g SVlie o das e OLES ) U (slaasil

\k2

cbgonov oo - Kb ojrrmqyo mev (6o Fre 'Kfv;f’qw o'(J"“fs’




cbgoroy oTv0 — Kb cjerne mevibe [fr 6Oy s

(O8) sty 6 olds mal9 w893

ok o 2 SV olad 3 o (Sl (S obar il g e SO (o3land glaasTs s s
w8 Wlie o (o I edassliawl SVUs 51 glodas 5w 45 ol O Kl a8 sl uize + AY Br A
BT pl Osal s | San 5 oo o201 (sl 5 (6 8 IS sdasolis (SN el iles S sl 33 0F o 1o molee
NG

Slime mould  Wlis ool as S a5, Gllae Saaaly jaxle bl 5 aS ) Joas gls anl b ol

Sy 5t A s Sl L algorithm: A new method for stochastic optimization (2020)

S o5 ol ol esls polantl st 4 edd s OET Ol 53 1y llae (Kol Slde 5L VA Gl
DL iS5 ol el VU s 8 (Ll WWAY) (5355 (slasbizad 3laad 5 (s V) S0 subin 3l 65 o
Syl s Bdtas OF lastunl aSll s § 15 ke analr a5 5550 Sliia Lo dlie opl 45 das e
L Slapbbl SV Gl Ysane o5z il S S5 sl o e 5 S ahe Jagh Ob
e Bale Gl 5 eld S s lans

o Nl 6l ((laad NAY) zaS slzud slass 34> L HUNGErgames search (2021) 4t
Gob sl Gile glag als Ol SaST, 3o b Sl 4SSl L;z,\uu, ol 8 5t el (A YLl
RUN beyond the s ;s elie oS ool 4l S8 Lasin ospis wamly SO Cull 5 Goend
2 Ak SOk el sdasOUE oS ;,:% sdabis + A0 5 Saly L metaphor (2021)
S5 Ol Olsme Tl adaly Sily B M WL B SIS (sla s, Sl Sl s slagn, S
O 57 sy b a5le) mzea gos B8 wbal 6 iy o8 Ve ol Glae Sals 5 S0 ol
2 e g5 5 s sle suu\;ﬂjt B 15 e sl opl ias e 0L 55 65V e Saeals boses
o |y solanl oSt el dliliaes 55 5 esls I ol el b 3T skl SLs gy 0m bzl ¢ 5518 allie
ol 03 S

Wlly phe Sl sbauly SVGe ol () U o5 das o 0L st () 55 e (581 g gome 53
Sl O Sy ol ol il slad 5 sl 018 36 ¢35 50 bes ((5lutings a5 el 3 0550
(PSS 53 G i S iz Jad b slag el 3 s kST st |y baesl aSGT 1 i BT opl oS
ode ISl sl il 3 eist oS G il S el e a0k ane s 5 ot

s A ST gl hasn colda cud b L sl (i1 Hlasl 5l gl ol gea Ll 5

\o



olds a9 wuTa9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

1500
L]
1000
-
?i) o
e
500
of
P L4
e
0
~ T % R HeA O $ & » $ o
? o & $ O & & E
o

98 pria i) ams

Sl pge Sl ! O R g3 sl ode Ll 5s Gllae Kisly sl ) ls 03

sbaal s SV s 1y Glas Sals asls 5 S8 dlie osUs slasbionl S Ole alaly ) ls el
Ve 3l 50 5l ol 3 45 el OF 51 S bls Sws) sz@..mdn 0Lz UL psle Slnl O iy
S Sl ol Kl Ly ol Las ()Lid)-ﬁ}\)‘;ﬁa.adi}@ljj\ S s palan VL sbaal slass gl
S50 e Ol 6 2 Slipemn b codaBalioal SYEGML 5 sles Cldr 1 e dle bzl by Vs
el (ol 35 a3 51 SILis Ol B e ) i iles g ol o L T eslizal 5,50 b 5 5550 3z
Oy Lo b &S o S odls 58 ByH B Ol S da sy SOl S IS5 5 Bl
ol L (Stern & Tol, 2021) Gt Sigtes oo b aleisl 55w 3baal lajlitla 28 o550
bl el S alS ‘J;v'w.\gi\%le«i‘ Bl SuS1y e 655 sbor gt By ol s g0i s J
3 g gad A lslae

sdas0lis (Y0r 5 Gllae Saegly 5 Yor 51 a8 slastianl) Sl sad ool aU 53 LS VL o515
£ B asstizal 5 Lty (g3 sdome las  SKauls Lol cdites sbzwl p Vs 5 o SVl slad 4 8148 ol O
DG (SuSy YooY 5ty basbad slaas (5050 L lesls sbzal 5518 dlis oyl mbie 4 a8 Wl
SV (18 3 s 5 s Sl ey (ol S on sy (6 S ssb 4 Gllae (Kol 5 b e Sl
b S e s sl e Sl eslinal e a1y i sl AT Wlandls a8 ol SV sl L
s3 s Ve 5l G Gl Lol Gllas [Saols 45 558 o0 sdalie Voo (VL slizad slas b bl (s g sl
ke Sly glayartls LS ISE S e ke sl VEr =100 spds B a5l s
S g 5 Ol Ghasn anele SV Ol Sl 4 ged 4t 53 e S0l (3land glaasd 5y (Sals
ol &) Lantls s 5 S bl (il 6l oo (Y ) a2i) aadd pl il oy

1

cbgoroy 5T - Kb ojrrne mav) Cboj e 6 TOgvy s




cbgoroy oTv0 — Kb cjerne mevibe [fr 6Oy s

(O8) sty 6 olds mal9 w893

Nl g 2L e (5 e S| SBLII A ) (514 ged N Al

dins B (b slae S 5 dla AT ednslis o (slae S o HBMIGain sl 3o 3 0 S e ol 53 slaal
@bl Lulss sz bghast Ll S 5155 sbanl Be iila AT L 5 45 a3 1Sl slaul 550wl
N\ as e LS | e S Ole
Boosted kernel search: Framework; @nalysis and case i | e SG1 (osbiaal A ) aid ilas
Ol s 15 ol sld bl €% Ol e 4 Studies on the economic emission dispatch problem
Sl b @503 oL WS, - 8A) oo (Sl el ol o SV 1 (S e g 2 Ve
s Saaoly slls el ‘\Y\g;él.u: Lodlie pl 558 o pmime YU Sty b gliaal aSid bl s
(555 e 5 osdle edmsslunl Vs aen L a5 das o 0L slie b ool AN s Sasly 5 4
5ol S, Vb (ol ploendl 1 Wlie (pl O gol g aSd (ol ply Lol gl 5 O sbaad 350 wbie
Sy mie A gy cmen Klan S ISE S nte agh e SOkl s Bdes 0T los slastand
ieas Ol S el 5 68 IS 53 O Jie S 5 008 gl ity Sl (S5 e s sbaud
Ll 55 Bls 5 (S3lwaing )3 ermmie

oL )Jau‘,gaj ‘5§W|4.§r5)bwd ;;il‘"',’b f-\ﬁj&kn&b f..\&‘« o5 £33 o g3 Mcw‘.g:
Sl 68 L) p ok 1l slanl 5 O Ky oke

\V



oid gl g9 A Ta9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

Sl 0K g5 slawl  pode SIS gm0 K1 (g3l 4Kl o 5 Gllae Kol ps Y Jur
S, pske

o 5 LS JL) 5 g 0l 0 ; }«\ ‘t«

£, t \
~ v
3 < <
v -»
3 3
1 Heidari, Slime mould algorithm: A new method for stochastic 1781 363 0.2
Ali Asghar optimization (2020)
2 Heidari, Hunger games search: Visions, conception, 697 78 0.11

Ali Asghar  implementation, deep analysis, perspectives, and towards
performance shifts (2021)
3 Heidari, Directional mutation and crossover boosted ant colony 138 77 0.56
Ali Asghar  optimization with application to COVID-19 X-ray image
segmentation (2022)

4 Heidari, Multi-objective optimization and multi-criteria decision- 146 74 0.51

Ali Asghar making methods for optimal design of standalone
photovoltaic system: A comprehensivereview (2021)

5 Heidari, RUN beyond the metaphor: An efficient optimization 624 63 0.1
Ali Asghar algorithm based on Runge Kutta method (2021)

6 Heidari, Multilevel threshold image segment’atio?w for COVID-19 107 59 0.55
Ali Asghar chest radiography: A framework using horizontal and

vertical multiverse optimization (2022)

7 Heidari, Medical image augmentation for lesion detection using a 81 57 0.7
Ali Asghar  texture-constrained multichannel progressive GAN (2022)

8 Heidari, Accurate iris'segmentation and recognition using an end- 66 50 0.76
Ali Asghar  to-end unified framework based on MADNet and DSANet

(2023)

9 Heidari, Generative Adversarial Networks in Medical Image 149 48 0.32
Ali Asghar augmentation: A review (2022)

10 Heidari, Evelutionary Population Dynamics and Grasshopper 309 45 0.15
Ali Asghar “Optimization approaches for feature selection

problems(2018)

el Sl pske sl SV G gen s g3kl (saaSid 3 gatanl (Saels pde S s lateny
pe oela lal ol OV ¥ sl s ey (e L;;w.\} o) (slas u.<:m{lj pe) or*ls g
2 G caalsl sz hae sl S &S ol AT w3V ol 03 S duads Js5 g lae Kol
Ll bl glacslis LS| s Gua b 5 Y Jodr 5 pad, OVlie ieo s 4vslis 5 odalie ulul
Slaad st dyea L 5 dieg o pinedr abol Glais, b bl gtuas o Jolb LSl pl el w1
Soslnn i (51 0 phtedir (st Sl ipd AL e ansler IS ki guaih b llae oL
Ole 53 sddedalin la Sl Olgens 3 gl pl ol wops Jlos edu] s tass o Lly e LSl oyl
s GOlS S eVl
l3 S5l et (Satls pde e Vb Sl slaal sl gy b Ve S s 55 3

YA

cbgonov oo - Kb ojrrmqyo mev (6o Fre 'Kfv;f’qw —J'(J"“ws’




cbeoov I7o0 - Kber® ojrrge meribe [ 6wy s

(O8) sty 6 oid gl g9 WuTa9)

I Slime mould algorithm: A new method for stochastic optimization i s sl
OLas Sl sl G 681 5 Sl 00 Y d (Sl pde 5 slazd VWAV L Heidari (2020)
P Al a Sop G Gla e 5 S e mle Ol 5 (Bl laslanl Sl age Sl oS das
RUN beyond the , Hunger games search (2021) <V ;5 _glie S Ll S IS
335 g o dalis 55 Metaphor (2021)
Glp ms o DL (VL o (Sals pde e v gie sbaad slaws b SV 2 53 ¢80 o
Multilevel threshold image segmentation for COVID-19 chest radiography e 4 se
Directional mutation and crossover boosted ant 4. 5 +00 5 Sels pie 1(2022)
S i 4t plasbial sdasglis 4,01 3 Sals e L COlONy optimization (2022)
Ailas S S8 g ISl e s gyl D5k Lol
OLE 1) o (Stnls oo 51 o556 sl 55 (glani , 0l b5 BRSNS o
Generative Adversarial Networks in Medical Image augmentation: A review Jlis ..as
el S }%g\a}&; Y e (Sl s ke 1(2022)
pde sols BT Ol L3 o allly psle Sl sl SVEHAS Ao o 0L Y s 53 e slaesls
o3litul S ol OF 51 Sl coyls ol 6 s J'L.g\wijl iz (sbaslanl cond a5 YU las Kol
fyorme 53 LS al by Ve ol B3 78 N 5385 5 el LI oo s 5 Gllas Sl 2t Ls 51 Olejen
Rl ale (ISR I e 5 gla S 51 L1 pske Sl sl y SV oS das e 0L aasily
Jola 1y S Jae laslaal Tl S8 Bl BT U S e (sl slaasis b sl oVl 51 s SN
e 358 563 Abiol 3 IR pde 5 (Sals sla el Olajes (5,854 s, g cnl 2 pd e

.JJ'LwL;n L 4 b
1500

1000

s gy o

0 oo aREREY

N W B kG A O o ) S 0 P O £ H H £ £
¥ P PN S $ S & ¢

A9 e i) 1

'4



oid gl g9 A Ta9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

SLl) pske Gl O K g5 slil 5 pode Sy Lil 5o Gllae Kl pas pa s Y s gl

staaly SV s ) Gllae Saely pde asls 5 5505 dlie o aassbanl sl Obe aaily Y5l sal
Vs )50 51 (ol 534S ol O 51 S bl Sust, 681 das e 0Lis &bl oske Jlnl 0l Sia s,
el O Sl L,y ol s o 0L 55 15 Gllas Sasly pde 3 VL alie ri O dassbianl slaas (1,13
(U,8 13w g 5,50 sdiasslanl SV Sy Slas gazme Gow 3 Llariily gsladd,y Ve & oS
ede el 1ol 035 (St SIS e wr e b Ll a0l 8l 5s slaslad 5 pis oS 16 Say
5 A3 g gte 5 5 Jas 3bial Sl 53 G518 dlis el 5 2SSl el Llg e VU llas Sl
el S 3 3den 55 ate (gabinul 4 gt G4y B BT ek 354 aS aas OLES

51 S logas o 2aS T OB masstind 3l U gV Sl s o 5 mb Lise 3 e3ls blE ol 55 a3
Slames ol 53 85 das o 0L S b ol Yor s Baae llas Kol pde asls 5ol pislie 5 oY
S Al mr e sl 4 Kooy 5 Olisen olnal laad Sl 5o i SLos lastanl (Yl
SAS| edanslanl Yoo B Y v 51 i o3l 5o ke (il g SYBslaaic ol oS > L Llas § IS
Al bl SV Ogel ey JEs ($olitl (Sla e 52 i S Rl M s S Ll GRIP LK
Vb Gllas Saaly poe jasls 5 for BYee 550 e B0 aslitl 515 (BB etalis copimas
5585 Wlazadl 5 ozl 31 o sta o 51 (5505555 5 3 g5 Bl BT (5 48 das e OLES 00 G YOr Ly
VSl OB dmsslizad sland b Ve 55010 503 Sl A 53 LS sl (§ F02 28 5 555 pae b sale
s ol s Glae Kol poe SV I8l L},\; 300 5n 51 ol 3 45 Lyl o sdalie o 1 i
ostizal 0T sl a5 LI & asly W3S Ole 55 S5 dlin syl e 28 lesil 5l glailss dilg e
R bl mSaShy e @S sle chdﬁ ol gl s -l biles SO
AN 33,8 Al Shsbas ()bl daly G 318 Ol pea

;;iz....-b f” ol el sl )yu}fﬂ okl &S 51 gl el Y A

cbgonov oo - Kb ojrrmqyo mev (6o Fre "/..’fv';(’qw -.1(""“6‘9




cbgoroy oTv0 — Kb cjerne mevibe [fr 6Oy s

(O8) sty 6 olds mal9 w893

oot e 8 g e DT skasilas T slae 8 (S slS Wlie ediasilis 3o 5 o 8 K ol Lo tlezal,
Sl bghs Ll 5,03 :l::.w‘;,y}gu,ﬂ]‘k.w‘,sASM@‘,SlSdLia:\:&ul;)ycweM:bw
o 58 &S ol 5145 Sy (3btmal Jarl gy SUS Lo aSE ol 3 Ak o DL 15 W £ Ols (9ol Jaly

! sdaline BB g 551 aKd o (Kol

Global investments in pandemic preparedness s s ol (gsbizal als ¥ aids 3l

and COVID-19: development assistance and domestic spending on health between 1990
pde arli pslie o VL 51 (G el oy SV Ol 3 |5 sl sl bl 45l Ol e wand 2026

VU (Kaals pde b (o3l e Sl (s Sl milin @ sm5 ol 5 il 1 (4 AT) o Kol
el AT e LS;:...J.U e 5 A ldas u_<:w..flj ple @l obaal AY il s b dlie cpl 558 0 O sae
S50 e a5 Lo S sl 551 dlie a4y g3 codumssbizal SVlhe Ao 33 40 Slgin 45 s e 0L olie o
31 (63 3dome 3las L5 45l OT Sl v 0 pond (Sl s 58 o (SEBLISIQRLS s Lilesls plm ) 0T sl
Ailosls gl 5 0T skl 35e e 40 ¢ S5 lie o e O dasslan

O obaul iy 5 Mt lio opl L5 glaskal Mb(; & s e ol gslaad Sl
o3I o e ST 5 (ol 4 53 Wl STBL O Sls K5 e (ol por ol 43S IS
gas pl oy ool a5 O Saash Azjj\bjy Hiies b o5h i gslaal Gl e
s o 0L 1 o S0 (3l oS8 s 1) (Sals pde 5 (Sals sla s ls Ol o slis
S S dmt 5 Lo
FOYF LYY Sl el ai\\” Sl Siassy £0 5l skl Alie M daellss o L ol s
bl slaesSs CmB 08 o 5 s a3 53 (Sals pde 5 (Kol ol b la S (g5l
Lo od) Sl Ol @5 sl als @M Shass Jdos 5 5oy 40 ST L andllas ol ol S S
(2 S el Oy alaadlze B s 1y e 358 caale 5 S (i (bl Lailgy sble S S
SIS Bl Sl Gl Gl ol sk ik S e e Dlial 5SSl

R W S WS DU ¥ [PE R PN P e JECHN(F AR PR S PR PR

SIS slas Sy DOt Ljlay it sl seld fob s 5 dlie p8 padse Coale Sl
i ol ST anllas () gl WS o e Lasliel 5okt Gy b 51 Bas 1 pals (6510851 6 i
LS 6380 toml Gl i 55 (Saly pde 5 Sl Olojes oo ol ode 358 G35 o
3 (Waltman & Van Eck, 2015) 1015 5 3l 5 (Yan & Ding, 2010) Kos 5 0L ¢k glaa b

Y



oid gl g9 A Ta9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

15 AST ke B s 3 1aSs Sl Cenl 5 o3 kulyen s3bnal sl ol 5 (B Skl Lo
B s G eSS Jjéb Sl ks 3 ehsa o Sasly YL slie glls SVl 45 das e LIS Laazil

e s LB lejfv.ajjjrS\J:a sobaal gladl o

sbaal sl e Oles 4 4y losls sbaal S 1S alis o Lesa sdimsbizad OVl ek = cpl 5o
(SISl Glagn ) SN s e s el 53 035 S i ol a3l 4G 0T 5 SO0 Wlis oS Wles S
oS gl s 5 (White, 2000) (56 aSon psgio b o (Sip b ppsal 5 Goloane
Oly 5 oedls 5 (Yan & Ding, 2012) s 5 oL slaasl 5 5,0 Lﬁ;\,}'(,.a,(Wasserman & Faust, 1994)
b Sl 1S e a1 WL slagals s sstaal 4l Ses o)l (Waltman & Van Eck, 2015) |
23 e gl Wk 5 sk sloslr co sl oSS L VL skl b Y hiss U
S g bl Sl g B 5 e e sl

Sl ( (S 5 Eaan S O 2l elb o s ek s e syelBls lrH0Le SV  Llas o
sl OLES |y et Sl pde 5l VL alis ( blis p3 5 . SO PR P v Cs (83 5 L
5SS ol Ul 5s (eobaad Ml 5 2tls 5, 6u>)§>) EB il (Sasy enasilis Sl
(Zhao & Strotmann, 2018) a3 szl 5\sl5 « (YA, 2006) 0L b b 4l ol ddr ke slas ol
Ailes S AST [ 5eb 5 slag el 5o o3k Thadlir b @l s &S ol Ll oa (Wielens, 2014) oLl 5
Sl (Bl 58 51 el alien 4y ‘¢\>.\w" cins Gl Olgea €L (Sals el ooy ol
Lesls SaS1, 681 Lawals By Saadbss LB edsnss L2l glag e 5l s OISl 5 o sgie o505
ol o Gllas  Sxels 6;vg5<>uﬁp>)\y 3ol 53 GG sbaad slaws ghyls Vs = 5 S sls OLES 50
SLESL L syl 2 p 9o ke 1S a5 Ol el olaal OVl 45 das OLi Ll e SNl L les 5
5 s by ot S ) s slhen 55 ke el ool Sl 4 st 5 S a5k sl
55 Gl SUT Sny Olse o (Wang, et al.,2013)01, s 5 Kl 5 (West, et al., 2010) ol ,1Ses
Wl 0D (e cale (slaaSd

sl ghls Vs oS sl Ol s s llae el e Gl et oy sy s G
Bl opl s e 0L 55 JBs Lokl Clr (1 6 ke S b 2l 5l (ol 53 i OB sl
ke 355 48 el 0 Kby« (Yan & Ding, 2010) s 5 ob 5 (Waltman, 2016) :edls o8 is L yonen
il gaad gt B s S et 5 Gees 38 (s 1l Gl (ool b 5 JeSe s 53 5l LS s
oo SWe vz lr a3 slani 0ke 5 oS slastaal G b 51 ailsTs s e 1S 35k s 5 tpomie
A4St 5o (Wouters, 1999) 5555 5 (Wang et al., 2013) o1, Kes 5 Kly S €5 0kea = lazd 0ke

Yy

cbgonov oo - Kb ojrrmqyo mev (6o Fre "/..’fv';(’qw -.1(""“6‘9




cbeoov I7o0 - Kber® ojrrge meribe [ 6wy s

(O8) sty 6 olds mal9 w893

sl S o sl 1 3l (las ol Ols sdtiasdisy 5 Jauly (2B 5 LS 0 513 05 s > LA (iles S
@lawl glaalis Lo 3 (Sals pde 5 (Kol laasli Obojen 5,5 80 Gol> iays Lol
Slaams IS 3 e jastls l o8 sls 0L mls ol wbly ke Sl 01 K sy sbiaal y SVlie 5 e S|
CtS Sl Sslie slal Alg e s Las e 13 Slasl g Laslaad sl 51 518 Sedbl (vl sl
Gl cpl shasle ST aass glaol > o Kea b Iizal Ol 5 350s SLasil o o« oade (5,108
53l Lslaad aoled 5t Jolite gla obssl gl mbie oS Ll o (gobizud Laly, bl o
ol 53 edE ity ol e das S OV oo (OIS e 5 ol Sl S il (65 g
Vs e 01 (gliul a5 1, Sl phe s Sly b e ls a5 i Bl gladlas iash
Rl Sl i i e e i s coerlil Al B S S Gl ple o5 Slal O Sia 5 slanl
ST 2l ede OIS ol Sl 5o b pasla ol 58 sl oY o dalpd (e =
& mende sl slaasla IS 55 WIS e Sals pde 5 oS dBolde los oS das e 0L
) slaasl S S it 5 | Kan 2505 gls s Ol 5Ly el o 108 S0 sla K1 5 8s ol
e gobaul bily, o sl plaams LS ‘uix‘“‘f\f TM\{LS:.‘.{U slaerls oS sls Ol g
Ao e le ol 51 Olesen eslizal openlil A3k SISL 1 Geke (6518 3 oS 5l lite sl L5536 4y
SLOL > 5585 s 503 28 U Gees i Lgb\s\{ﬂ el el Cale gla Sl ole ples OISl
e bl s s sy anw 55 IR Soeee 3501 (gLt slaais b b anl opl LS e el 1, Gl
a3 e 0L el Ul (sl yastli eSS

SU) S s 5 o g ‘J:;M‘;isd%bu@qﬁ SSS1 S das e DL sy cnl s (S
°))>'-‘j-<f.‘ obial glaasls )J\QSL.J.U e ‘_SLMJ.\} [)Lajr.n Jels ¢ Blie 5 aas e 11 ede &8 3 5
walp ) Ty GLBE 5 sl Sl (slata St w3 xS 358 (G 358 Olbe LS O
5 Es d s by (6 S8 Ol ol ST 538y oLl 4 Kls e 63,500, i 23le s
o5l el maade 4Bt Gl sl s Slp S 5 G e 5 S SGS [ peb s slag el

bl gl bk Klg e bparls ol 5 oS0 sl 5 ke oSl )
e ez y0ke 5 WlsTs slatann S dedds Cules  olial CanS m 4 6 Ss s A (sday
bl Ll e LG'l oele g sbaal sl il glaases LS s b e ls S8 S0 poman 340
ol glaslg s s e QLIS b Sl 53 b s S ST S 5l g Sulndly 5 Sl
(S sk il Al B sl s tasn IS Sl 53 ST (6 S el slp 1 na) 5 s IS e
S 5G8s S psdl Ky e eSOl ol slaails Hltle Ll oS s e Ol Jiass ool slaasl
S Okses $oSess ool Sl A8 Al S Bo Glajatls & i Lole NS coale 5 kS

Y



oid gl g9 A Ta9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

g el &yl glaiass 5 colem 5 5le0b o U1 plelis coudS o oo Jiasn oLl

o2 @t selgn
)}M}iﬂ 6:@,&‘ éud.‘w BE ‘-;I.w-:‘} rJ& E) A-;;No-‘l) éu)ﬁl okasplis «& u*:"a};"-' L;Lawl.: L odr g L

:J‘y\i"& 4.3“)‘

i (s pade IS ciaS Kby olgsa sbaal slas sl OLES hassh o Solwa=g b )
o Sl el JLS ;5'<:““‘-lﬁ g ;5'<:““’-‘ﬁ sla el L(..L; Sl il slaslg 555 o
Ol 5 sy ol S L8 w0 eVl 5 ol Kimss oLl o (g ool lestanl slixs aSk)
S ol 315 (VL (Sals pde L) w5l 5 SEPROVLTR SN sl UT et

5 s Se o ph e lete (s nl 53 (Sals i Sl Gla Sl s S war g L Y
g a b Sl ok 5 (Kiels sl partls & as f\k&\; Sl 5 sl el
Slacassdme B LS 515 Sl 0K iass apme S 515 e Lajlpl onl S anlme LS5 5
L ks oAl Medlgs slaesls 4w zs

e laemsl 5 LaelSiils bl psle 38 L~ Sy Gl S Sl 4w LY
Sl pde 5 (Sanaly alde L1, 0 S5 s 1S il slaesss 5 eSS Wil 5 e
Sl G 5 paa GWiih O3 G55 ploncdl i 5 e a5 sl ol 5L Lt
AN S 5S pes sland,0ke

bl slaasld s Sl pde 5 (Saals Sosline gl Sl s gy Sty sbaasl Syl w axr g Lt
5 Sl o sle Sl s il glasly 558 e slely ol olis 1 bl e ke slal Yle
s GOl et (b sl sl e ) (gabinul Lol 16 S e e b (Cize) (g,
i b Aoy il Sy gleesss 53 (Sals pde s (Saelsy oSl Sl U aiS sl
3 oM s sladiss Gagbs slas el Fob s ele Glaeg s oLl 4 WlS e AL

LS SS a8 6o s e el s sl el oy
‘;ﬂ dL&JA‘g}: ‘5|J3 g "_”:
WLl pole o @lad gl o 5 xS 5 S by Shash oo sdd plulid b bl Ll

A}

cbgonov oo - Kb ojrrmqyo mev (6o Fre 'K’fv:f’qw -.rp"’“"s,




cbeoov I7o0 - Kber® ojrrge meribe [ 6wy s

(O8) sty 6 oid gl g9 WuTa9)
3 o Ol el gla iasn 6l o3 slasleiy

Sla a3 358 g0 olgidy 5 S ate LL1 pole Sl LSk slanl p SV L S5l i )
Olpl &bl p ke sbaul y SVUs ) e Sl (3l SlaasTs 3 (Saly pde 5 (Sals la Sl ol
Sl e S 55 Ol ol b S g lie (o b sdmte SV o b)) s o528 Ly
g e 1

2 S b als e ST Ollas 38 ) et Sy [ VYT B YN L ahads dlie pl Y
SLOL 5 bl laai = I3 L o (oS ISS e (VL aile) a8 Lo slaesls
LS gl |y b s 558

35 on sl el SIS (Sals pds 5 (Saals slajasls 1 o5 5m 5 ,als Loy 0L Laal, Y
Sl s sla S (lant o0k b (sos 0 oims ) s g il ol i T gla tassy 5o
2 Jlo Sls pde 5 (Sasly sl e B Lsplltd Sl e e mlis 55

5 Lol Ll amlie @ Shagn ssde oledy p S el GBSl e ol g
5 Wbl eshe wile) ooline o gb e Slaes s 53 e STy )}\»yé‘ Sl o slacys s
2313 (g

sdnssbizad Vs 5 slaul 5,50 mlie o 5 pEllis GK@L@\ Ly, Jlos » ol dlis &S bl 51 0
o) G g s sk ple ol gsb’wiq}i 25 i s S et 5 e sG] eSS o
ol s I3 s a e 5B L, 528 WIS (e (S 5 Ol ailsy ale Sl (laass
il alse 18 5 3550 oal w{b O sl (5 b S 51 g el S Wil 5 S,
AN B3l 5oy @stanl slaslle 6,8 IS s

Wl 5o ST Oldlas S8 s 1 OB wasskznl 5 wbe (S5 Alie Obe Lilsy LS dlie 1
b asS (oS5 Ve (glsmmn Jebod le S Slaiss b1y (SKomls pe 5 (Sals sl e ls
Cole 5 p8hy U a5 plalid & Wl5 o S 5l 53 (b sdadir b3l slaplas
S SaS e oIS sl 3 5Ll e e

Jelse 0 a0l o sl Glatassy g i bl lajasls  dlie ol sl @ g b Y
Nl 5 lea.ﬂ 2ol sl an ool sleell a o jmes Ml Sl s Ll ol
S Ll Ol Gl e e 5 (Sals pde s

S Slaiasy o580 sledi ¢ Wlde (pl 3 sl 55l 5 gabaal laesls (VL e 4 a5 L A

Sl et ls cwie 5 55 ale 6l (OIS ae ol wil) ile 5,850 LSS

Yo



oid gl g9 A Ta9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

bf)S)MJ&‘f‘\)uwdﬁ%w@Ju‘j& JJ&))&(.MS@JW\ ;’:NO‘J (a.l.é‘«jg;;‘”».:b

Ll Lo 1) 35S 55 slaes = 55 01

o9 M1 9 @dlw ()l ganily

ol DLl Ghassy Al s 5o Jls b b sils oLl 6 S e 45 Lils e /3500 el 3 0l (O 5
s Aol fald = 5 G J sl alod o8 55 0 dgate Qe 55 izt 31 3 5y 423 S
oyl 51 olsngt (i o 5 Ja) bosls (6)Kms 5 ctle 31 o BT ol Jsl (ol 25w
Cdsay |y = pyeae Shsa slag,sld 58 Ol e Jaadl) s 4 gl 5 b LA 5 (g5l
Lles S Culs

Sb ol g e §

ol Hos gladlsle 51 hasn <SS L b colex OS5 Sl Bl Lt ol aallas
s K il s il o L (o sa)

N\ OB S g5 <5 Lo | e

(e s 3 Sl (S b osTeBipE B il it s cilp sehe) 1Ml A 3
o313 o e 35S 5 st st ML) el ani a5 (Il Colem S oS5y ke
Llos S b 5 andllas | S Gl el OBy 5 aes (5l 5l cadsl SR GO

Wosld (g 320y (o yiwd

O5=S) o2 5 s S 3 A.Lqm)l.::;'-b\m_;.:,.m ad gl ased Jla )l b Obojan Ja gty cpl slaansly Oloniy slaesls
https://doi.org/10.5281/2en0d0.24030158 L a4 aies g Jlizess avlis LZENOAO 0 08 O35 )3 50

] wjlwéjé JbT C))MA{)OJ\—.: 6)‘J§)L1
S’H'sﬁ'&s

L§L¢4.<.:_§L§.X_u..l;:_:-)b>'l_w "Q\)_'&\_.»;.)j_..m) gd_byL}_.Mﬁjﬁ CJ_L)\CJM‘\_SLEA
RGSH PN 5 < gae (ISC) f%\ Ole= go9ls r.l&

AN

cbgonov oo - Kb ojrrmqyo mev (6o Fre 'K’fv:f’qw -.rp"’“"s,



https://zenodo.org/
https://zenodo.org/
https://doi.org/10.5281/zenodo.24030158

cbgoroy oTv0 — Kb cjerne mevibe [fr 6Oy s

(O8) sty 6 olds mal9 w893

NEOY=NEVY (MIFEoledb) Oy ke 5 il aolidias Ol Sty Jiass s Shes 55 ol35 oa b
https://doi.org/10.35050/JIPM010.2019.044

oL o Ol (hins b 03 Olliadils o SISy il s 7 5 ($3litn] fulomr (VWAE) . (5 yinr
S ek s il edSTils fodld pime Al el S adbOLL] eIl G Ll i psle (solizd
https://elmnet.ir/doc/10933738-94951. _LbLL wdle oKl

Sldlr 5 o oS e (A ea Glapastle ) (ITA) LG OLAS o) sl e sl

oo 5 Al (Y1) BYAAY) o e (oabinad aled 3 ol mled Olpl sl U Oltatils (5 bl
https://jipm.irandoc.ac.ir/article_699192.html .yyr-v£a «(\) "4 coledb/

5 SIS o lells . ol 5 ode laaSid 53 oS15 5 S e eealie (1YAY) G oslae b ¢ g
https://nastinfo.nlai.ir/article_64.html .y +A-4Y (") P ccledb/ atilsjl

elige e SO1 (ool aaSls b (VYD (gslad 5 Rl e b sl penlt o gllans
YYY=YOA () 1T Slayedlbl 5 (s bl lazen (5 5L3 5 Lailsa
https://doi.org/10:30481/lis.2023.423613.2115

epllai 5 50 1 gma 501 (SlaaSid (sla el (VE0Y) L s sLallly (3 IS ety osls 5 ] s
YVi-vq (\)ro (e L allike ;L% ¥ s lells
https://doi.01@10.30484/nastinfo.2023.3479.2239

L oSty Ll poke oS sl 5 anlla Olojlu gLgiimein ole L oLt/ (WWA0) o (IS (55,50

Ll em‘b ‘L;JL‘M-,‘ (aji} w‘}; 9 L}\_Z;J )SJG L(&:AM)

DL C‘ u.,a;-u 9 st‘...:.w‘b)} bl J.;i;d (\i") c W 4.5\_,\;“ B 46):4‘ n..C 4WLQ..€L n.r c)')J.:.é e
LYY (DT el s o3 .\;w: oo adlas SO 0l e Dl
https://www.sid.ir/paper/1012540/fa

AN

Aksnes, D. W., Langfeldt,b, & Wouters, P. (2019). Citations, citation indicators, and research
guality: An overview of basic concepts and theories. SAGE Open, 9(1), Article
2158244019829575. https://doi.org/10.1177/2158244019829575

Brin, S., & Page, L. (1998). The anatomy of a large-scale hypertextual Web search

engine. Computer Networks and ISDN  Systems, 30(1-7), 107-117.

https://doi.org/10.1016/S0169-7552(98)00110-X

Bu, Y., Waltman, L., & Huang, Y. (2021). A multidimensional framework for

characterizing the citation impact of scientific publications. Quantitative Science

Studies, 2(1), 155-183. https://doi.org/10.1162/gss_a_00109.

Chakraborty, T., Joshi, A., Paul, P. S., & Bhatia, S. (2021). Wider, or deeper! on predicting fu-
ture of scientific articles by influence dispersion tree. In Springer eBooks (pp. 151-176).
https://doi.org/10.1007/978-3-030-86668-6_7

Crane, D. (1972). Invisible colleges: Diffusion of knowledge in scientific communities.
University of Chicago Press. https://search.worldcat.org/title/1165034

Chen, C., Ibekwe-SanJuan, F., & Hou, J. (2010). The structure and dynamics of co-
citation clusters: A multiple-perspective co-citation analysis. Journal of the Ameri-

YV


https://doi.org/10.35050/JIPM010.2019.044
https://elmnet.ir/doc/10933738-94951
https://jipm.irandoc.ac.ir/article_699192.html
https://nastinfo.nlai.ir/article_64.html
https://doi.org/10.30481/lis.2023.423613.2115
https://doi.org/10.30484/nastinfo.2023.3479.2239?referrer=grok.com
https://www.sid.ir/paper/1012540/fa
https://doi.org/10.1177/2158244019829575?referrer=grok.com
https://doi.org/10.1016/S0169-7552(98)00110-X
https://doi.org/10.1162/qss_a_00109.
https://doi.org/10.1007/978-3-030-86668-6_7
https://search.worldcat.org/title/1165034?utm_source=chatgpt.com

oid gl g9 A Ta9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

can Society for Information Science and Technology, 61(7), 1386-1409.
https://doi.org/10.1002/asi.21309

Devarakonda, S., Korobskiy, D., Warnow, T., & Chacko, G. (2020). Viewing computer science
through citation analysis: Salton and Bergmark Redux. Scientometrics, 125, 2485-2509.
https://doi.org/10.1007/s11192-020-03624-0

Ding, Y. (2019). Exploring direct citations between citing publications. Journal of Information
Science, 45(3), 365-378. https://doi.org/10.1177/0165551518809712.

Freeman, L. C. (1979). Centrality in social networks: Conceptual clarification. Social Networks,
1(3), 215-239. https://doi.org/10.1016/0378-8733(78)90021-7

Garfield, E. (1964). Science Citation Index—A new dimension in indexing. Science, 144(3619),
649-654. https://doi.org/10.1126/science.144.3619.649

Garfield, E. (1972). Citation analysis as a tool in journal evaluation. Science, 178(4060), 471
479. https://doi.org/10.1126/science.178.4060.471.

Hassanzadeh, M., Khodadoust, R., & Zandian, F. (2012). An analysis of co-authorship indica-
tors, betweenness centrality, and structural holes of Iranian nanotechnology scientists in-
dexed in the Science Citation Index (1991-2011). Information Processing and Management
Quarterly, 28(1), 223-249. https://jipm.irandoc.ac.ir/article_699192.html [In Persian].

Jafari, H. (2015). Citation Analysis and Mapping of the Sciéntific Output of Iranian

Nuclear Physicists in the Science Citation Index from “the Beginning to 2013
[Unpublished master’s dissertation]. Allameh Tabataba’it University, Faculty of
Psychology and Educational Sciences, Tehran, ‘Tranyhttps://elmnet.ir/doc/10933738-
AN [In Persian]. 94951

Kleinberg, J. M. (1999). Authoritative sources in.a hyperlinked environment. Journal of
the ACM, 46(5), 604632« hitps://doi.org/10.1145/324133.324140

Kleminski, R., Kazienko, P., & Kajdanowiez, T. (2022). Analysis of direct citation, co-
citation and bibliographic coupling, in. scientific topic identification. Journal of
.https://doi.org/10.1177/0165551520962775 .Information Science, 48(6), 793-81

Kuhn, T. S. (1970). The structure of scientific revolutions: 50th anniversary edition (4th
&) ed; I. Hacking, Intro.). University of Chicago Press.
https://press.uchicago.edu/ucp/books/book/chicago/S/bo13179781.html

Leydesdorff, L. (2007). Scientific communication and cognitive codification: Social
systems theory and the sociology of scientific knowledge. European journal of social
theory, 10(3), 375-388.

https://doi.org/10.1177/1368431007080701

MccCarty, C., Lubbers, M. J., Vacca, R., & Molina, J. L. (2019). Conducting personal
network research: A practical guide. Guilford Press.
https://psycnet.apa.org/record/2019-08290-000

Merton, R. K. (1968). The Matthew effect in science: The reward and communication systems
of science are considered. Science, 159(3810), 56-63.
https://doi.org/10.1126/science.159.3810.56

Merton, R. K. (1988). The Matthew effect in science, II: Cumulative advantage and the symbol-
ism of intellectual property. Isis, 79(4), 606—-623. https://doi.org/10.1086/354848

Min, C., Ding, Y., Li, J., Bu, Y., Pei, L., & Sun, J. (2018). Innovation or imitation: The diffu-
sion of citations. Journal of the Association for Information Science and Technology, 69(10),
1271-1282. https://doi.org/10.1002/asi.24047

YA

cbgonov oo - Kb ojrrmqyo mev (6o Fre "/..’fv';f’qw -.rp"'“‘s,



https://doi.org/10.1002/asi.21309
https://doi.org/10.1177/0165551518809712?referrer=grok.com
https://doi.org/10.1126/science.144.3619.649?referrer=grok.com
https://doi.org/10.1126/science.178.4060.471?referrer=grok.com
https://jipm.irandoc.ac.ir/article_699192.html
https://elmnet.ir/doc/10933738-94951
https://elmnet.ir/doc/10933738-94951
https://doi.org/10.1145/324133.324140
https://doi.org/10.1177/0165551520962775
https://press.uchicago.edu/ucp/books/book/chicago/S/bo13179781.html?utm_source=chatgpt.com
https://doi.org/10.1177/1368431007080701
https://psycnet.apa.org/record/2019-08290-000
https://doi.org/10.1126/science.159.3810.56
https://doi.org/10.1086/354848
https://doi.org/10.1002/asi.24047?referrer=grok.com

cbgoroy oTv0 — Kb cjerne mevibe [fr 6Oy s

(O8) sty 6 olds mal9 w893

Mingers, J., & Leydesdorff, L. (2015). A review of theory and practice in scientometrics. Euro-
pean Journal of Operational Research, 246(1), 1-19.
https://doi.org/10.1016/j.ejor.2015.04.002

Mohapatra, D., Maiti, A., Bhatia, S., & Chakraborty, T. (2019). Go wide, go deep: Quantifying
the impact of scientific papers through influence dispersion trees. In Proceedings of the
ACM/IEEE Joint Conference on Digital Libraries (pp. 305-314).
https://doi.org/10.1109/JCDL.2019.00051.

Neamatollahi, Z., Khademizadeh, S., Danesh, F., & Ghazavi, R. (2024). Evaluate the Egocentric
Citation Network of "Aerospace Engineering" and "Nuclear Technology", Library and In-
formation Science, 26(4), 233-258.https://doi.org/10.30481/1is.2023.423613.2115 [In Per-
sian].

Neama!tollahi, Z., Khademizadeh, S., Danesh, F., & Ghazavi, R. (2024). Ego-centric

network indicators: A systematic review. Library and Information Organization

Studies, 35(1), 39-74. https://doi.org/10.30484/nastinf0.2023.3479.2239 [In

.Persian]

Nowrouzi Chakoli, A. (2011). Introduction to Scientometrics. Tehran: The Organization
for Researching and Composing University Textbooks in the Humanities (SAMT),
Center for Research and Development in the Humanities; Shahed University.

Perry, B. L., Pescosolido, B. A., & Borgatti, S. P. (2018). Egocentric network analysis:
Foundations, = methods, and models. = Cambridge  University  Press.
https://doi.org/10.1017/9781316443255

Pham, M. C., Klamma, R., & Jarke, M. (201~]Q.\Development of computer science
disciplines: A social network analysis approach. Social Network Analysis and
Mining, 1(4), 321-340. hitps://doi.org/10.1007/s13278-011-0024-x

Price, D. (1965). Networks of scientific papers. Uspekhi Fizicheskikh Nauk, 90(2), 349—
359. https://doi.org/10.3367/UFENr.0090.196610h.0349

Rogers, E. M. (2Q03). Diffusion » of innovations (5th ed.). Free Press.
https://wwv.simonandsehuster.com/books/Diffusion-of-Innovations-5th-
N Edition/Everett-M-Roqgers/9780743222099

Small, H. (1973). Co-citation in the scientific literature: A new measure of the
relationship between two documents. Journal of the American Society for
Information Science, 24(4), 265-269. https://doi.org/10.1002/asi.4630240406

Soheili, F., & Osareh, F. (2013). Concepts of centrality and density in scientific and
social networks. National Studies on Librarianship and Information Organization,
.24(3), 92-108. https://nastinfo.nlai.ir/article_64.html [In Persian]

Stern, D. I, & Tol, R. S. J. (2021). Depth and breadth relevance in citation metrics.
Economic Inquiry, 59(3), 961-977. https://doi.org/10.1111/ecin.12994.

Tajeddini, U., Soheili, F., & Sadat Mousavi, A. (2019). Centrality metrics in co-

authorship networks: Synergy or antagonism in researchers’ scientific performance.

Information Processing and Management Quarterly, 34(3), 1433-1452.

. [In Persian].https://doi.org/10.22054/pimj.2019.41503.1710

Tang, K.-Y. (2021). Paradigm shifts in e-book-supported learning: Evidence from the

Web of Science using a co-citation network analysis with an education focus (2010—

2019). Computers & Education, 175, Article 104323.

https://doi.org/10.1016/j.compedu.2021.104323

Y4


https://doi.org/10.1016/j.ejor.2015.04.002?referrer=grok.com
https://doi.org/10.1109/JCDL.2019.00051?referrer=grok.com
https://doi.org/10.30481/lis.2023.423613.2115
https://doi.org/10.30484/nastinfo.2023.3479.2239?referrer=grok.com
https://doi.org/10.1017/9781316443255
https://doi.org/10.3367/UFNr.0090.196610h.0349
https://www.simonandschuster.com/books/Diffusion-of-Innovations-5th-Edition/Everett-M-Rogers/9780743222099
https://www.simonandschuster.com/books/Diffusion-of-Innovations-5th-Edition/Everett-M-Rogers/9780743222099
https://doi.org/10.1002/asi.4630240406
https://nastinfo.nlai.ir/article_64.html
https://doi.org/10.1111/ecin.12994?referrer=grok.com
https://doi.org/10.22054/pimj.2019.41503.1710
https://doi.org/10.1016/j.compedu.2021.104323

oid gl g9 A Ta9) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

Waltman, L. (2016). A review of the literature on citation impact indicators. Journal of In-
formetrics, 10(2), 365-391. https://doi.org/10.1016/j.j0i.2016.02.007.
Waltman, L., & van Eck, N. J. (2015). Field-normalized citation impact indicators and

the choice of an appropriate counting method. Journal of Informetrics, 9(4), 872—
894. https://doi.org/10.1016/j.j0i.2015.08.001

Wang, D., Song, C., & Barabasi, A.-L. (2013). Quantifying long-term scientific impact. Science,
342(6154), 127-132. https://doi.org/10.1126/science.1237825

Wang, J., Veugelers, R., & Stephan, P. (2017). Bias against novelty in science: A cautionary
tale for users of bibliometric indicators. Research Policy, 46(8), 1416-1436.
https://doi.org/10.1016/j.respol.2017.06.006.

Wasserman, S., & Faust, K. (1994). Social network analysis: Methods and applications.

Cambridge University Press. https://doi.org/10.1017/CB0O9780511815478
West, J. D., Bergstrom, T. C., & Bergstrom, C. T. (2010). The Eigenfactor Metrics™: A
network approach to assessing scholarly journals. College & Research Libraries,
71(3), 236-244. https://doi.org/10.5860/0710236
White, H. D. (2000). Toward ego-centered citation analysisyIn B. Cronin & H. B.
Atkins (Eds.), The web of knowledge: A festschrift in henor of Eugene Garfield (pp.
475-496). Information Today. https://store.infetoday.com/product/the-web-of-
knowledge/?utm_source
Wielens, J. (2014). Ego network analysis: Ameverview (Bachelor’s thesis). University
f Mannheim. https://www.bwl.uni-
mannheim.de/media/L ehrstuehle/bwl/Stahl/bachelorstheses/JohannaWielens.pdf
Wildgaard, L., Schneider, J. W., & Larsen\B. (2014). A review of the characteristics of
108 author-level bibliometric,indieators. Scientometrics, 101(1), 125-158.
AN https://doi.org/10.1007/s11192-014-1423-3
Wouters, P. (1999). Beyond the haly grail: From citation theory to indicator theories.
Scientometries, 44(3), 561-580. https://doi.org/10.1007/BF02458496
Wu, C., Hill, C., &,Yan, E. (2017). Disciplinary knowledge diffusion in business
research. Journal of Informetrics, 11(2), 655-668.
https://doi.org/10.1016/j.j0i.2017.04.005
Wu, L., Wang, D., & Evans, J. A. (2019). Large teams develop and small teams disrupt
science and technology. Nature, 566(7744), 378-382.
https://doi.org/10.1038/s41586-019-0941-9.
Yaminfirooz, M., Tahmasebi, S., Amiri, K., Yadollahpour, M. (2021). Citation analysis,
self-citation, and h-Index in world religious studies: A scientometric study. Journal
of Quran and Medicine, 6(1),32-40. https://www.sid.ir/paper/1012540/fa [In
Persian].
). Disciplinary knowledge production and diffusion in science. Journal of Y+Y7Yan, E. (
. YYYo_YYYY) 4(7Ythe Association for Information Science and Technology,
https://doi.org/10.1002/asi.23541
Yan, E., & Ding, Y. (2010). Weighted citation: An indicator of an article's prestige.
Journal of the American Society for Information Science and Technology, 61(8),
1635-1643. https://doi.org/10.1002/asi.21357

Y.

cbgonov oo - Kb ojrrmqyo mev (6o Fre "/..’fv';(’qw -.1(""“6‘9



https://doi.org/10.1016/j.joi.2016.02.007?referrer=grok.com
https://doi.org/10.1016/j.joi.2015.08.001
https://doi.org/10.1126/science.1237825
https://doi.org/10.1016/j.respol.2017.06.006?referrer=grok.com
https://doi.org/10.1017/CBO9780511815478
https://doi.org/10.5860/0710236
https://store.infotoday.com/product/the-web-of-knowledge/?utm_source
https://store.infotoday.com/product/the-web-of-knowledge/?utm_source
https://www.bwl.uni-mannheim.de/media/Lehrstuehle/bwl/Stahl/bachelorstheses/JohannaWielens.pdf
https://www.bwl.uni-mannheim.de/media/Lehrstuehle/bwl/Stahl/bachelorstheses/JohannaWielens.pdf
https://doi.org/10.1007/s11192-014-1423-3
https://doi.org/10.1007/BF02458496
https://doi.org/10.1016/j.joi.2017.04.005
https://doi.org/10.1038/s41586-019-0941-9?referrer=grok.com
https://www.sid.ir/paper/1012540/fa
https://doi.org/10.1002/asi.23541
https://doi.org/10.1002/asi.21357?referrer=grok.com

cbgoroy oTv0 — Kb cjerne mevibe [fr 6Oy s

(O8) sty 6 olds mal9 w893

). Scholarly network similarities: How bibliographic coupling Y+)YYan, E., & Ding, Y. (
networks, citation networks, co-citation networks, topical networks, co-authorship
networks, and co-word networks relate to each other. Journal of the American

YYYFAYNY),  V(FrSociety for Information Science and Technology,

https://doi.org/10.1002/asi.22680

Yang, J., & Liu, Z. (2022). The effect of citation behaviour on knowledge diffusion and
intellectual structure. Journal of Informetrics, 16(1), Article 101225.
https://doi.org/10.1016/j.j0i.2021.101225

Yang, J., Wu, L., & Lyu, L. (2024). Research on scientific knowledge evolution patterns
based on ego-centered fine-granularity citation network. Information Processing &
-Management, 61(4), Article 103766. https://doi.org/10.1016/j.ipm.2024.103766

Zhao, D., & Strotmann, A. (2018, September 12-14). Location-filtered citation
counting: How much of a difference does it make in research evaluation? In
Proceedings of the 23rd International Conference on Science and Technology
Indicators (STI 2018), Leiden, The Netherlands. Centre for Science and Technology
Studies (CWTS), Leiden Universityhitpsi/sti2048.cwis.nl/proceedings

Declarations and Research Transparency N\

Conflict of Interest and Ethical Statement

The author(s) declare(s) no confligt of interest'regarding the publication of this manu-
script. Furthermore, all ethical standards,}ncluding plagiarism, informed consent, mis-
conduct, data fabrication/falsification, duplicate publication, redundant submission, and
the journal’s policy on the use of artificial intelligence (Al), have been strictly observed.

Funding & Financial Support

This study was conducte{ as an independent research project and received no specific
grant or financialssupport*from any funding agency in the public, commercial, or not-
for-profit sectors.

Authors’ Contributions/ CRediT Statement

Farshid Danesh (Conceptualization, Methodology, Formal analysis, Resource Acquisi-
tion, Writing — review & editing, Supervision, Project administration, Funding acquisi-
tion); Zahra Neamatollahi(Writing— original draft, Software, Data curation, Validation,
Visualization). All authors have read and agreed to the published version of the manu-
script.

Data Availability Statement

The supporting data for the findings of this research were provided to the journal at the
time of initial manuscript submission and are now also deposited in the public reposito-
ry Zenodo wunder the persistent digital identifier at the following ad-
dresshttps://doi.org/10.5281/zenodo.24030158 where they are freely available.

Acknowledgments

Y


https://doi.org/10.1002/asi.22680
https://doi.org/10.1016/j.joi.2021.101225
https://doi.org/10.1016/j.ipm.2024.103766?referrer=grok.com
https://sti2018.cwts.nl/proceedings?utm_source=chatgpt.com
https://zenodo.org/
https://doi.org/10.5281/zenodo.24030158

ol gl 99 WaTag) Sl e 5 (Sl sla 2t Lo 14l p ke szl SVUie  goen Ko (3Ll (slaeS

This article is derived from a mandatory research project entitled “The Multidimension-
al Structure of the Citation Networks of Publications by Highly Cited Iranian Computer
Science Researchers,” which was formally approved by the Research Vice-Presidency
of the Islamic World Science and Technology Monitoring and Citation Institute (ISC).

_‘\&"‘;‘

Y

Crgey s

Py &
e e

el e ey

cbgooy oo~ Kbery



