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Extended Abstract

Background: The agricultural sector is a crucial component of a nation's economy, playing an
indispensable role in its economic development. This sector not only ensures food security but
also provides employment opportunities and contributes to rural development. The integration of
technology into agriculture is vital for increasing production, enhancing efficiency, and facilitating
access to global markets. Recent advances in emerging technologies have led to a significant
paradigm shift within the agricultural landscape. This transformation, driven by digital
technologies, is increasingly recognized as a flexible and sustainable solution for modernizing
agricultural practices. This research aims to investigate technological trends and their functions in
the agricultural value chain, ultimately facilitating a successful transition to smart agriculture. By
exploring these trends, the study secks to highlight the potential benefits of adopting innovative
technologies in agriculture, including improved productivity, better resource management, and
enhanced sustainability.

Methods: This research is practical in its objectives and systematic in its approach to data
collection. The statistical population includes all English-language articles published in the field
of smart agriculture between 2011 and 2022, sourced from the Web of Science and Scopus
databases. In the initial phase, 3,257 articles were identified and analyzed using Vos Viewer for
scientometric analysis. This software allows for the visualization of scientific data and the
mapping of research trends, providing insights into the evolution of the field. Following this
analysis, the research question was formulated, and the Prisma approach was applied to refine the
selection of articles. Ultimately, 33 articles were chosen for a comprehensive qualitative study.
This combination of quantitative and qualitative methodologies enables a thorough exploration of
the topic, offering both statistical insights and in-depth analyses of the selected literature.
Results: In the quantitative section of this research, knowledge maps were utilized to illustrate
the growth trend of scientific articles in the field of smart agriculture. This analysis included the
identification of key journals, research centers, and active countries contributing to this body of
work. Furthermore, the study pinpointed authors with the highest publication outputs and assessed
scientific networks to evaluate their influence within the field. The results indicate a growing
interest in smart agriculture, reflected in the increasing number of publications and collaborations
among researchers. In the qualitative section, the research findings reveal that the Internet of
Things (IoT) is the most significant technological domain in the agricultural sector. IoT enables
the interconnectivity of devices and systems, facilitating real-time data collection and monitoring,
which are essential for informed decision-making in agriculture. Other important technologies
identified include artificial intelligence, machine learning, big data analytics, blockchain
technology, wireless sensor networks, remote sensing, various types of sensors, cloud computing,
fog and edge computing, and low-power wide-area networks. These technologies can be
categorized into four primary groups based on their functionalities: data collection, computation
and communication, data security and integration, and prediction and classification. Data
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collection technologies facilitate the gathering of agricultural data from various sources, enabling
farmers to make data-driven decisions. Computation and communication tools process and
transmit data efficiently, ensuring timely access to critical information. Data security and
integration solutions protect sensitive agricultural data while integrating various systems for
seamless operation. Prediction and classification technologies assist in forecasting agricultural
trends and categorizing data for better management practices. The insights generated from this
research are expected to serve as a critical foundation for managers and policymakers.
Understanding the current technological landscape will enable them to formulate strategies,
policies, and development programs that effectively leverage these innovations to enhance
productivity and sustainability in the agricultural sector.

Conclusion: Based on the identified trends, it is clear that government intervention is essential
for fostering the development of smart agriculture. By adopting strategic measures and creating
appropriate frameworks, the government can significantly contribute to this sector's advancement.
Key actions include developing technical infrastructure, investing in human capital, supporting
research and development initiatives, encouraging smart agricultural practices, providing
financial support, and establishing guaranteed markets for agricultural products. These efforts will
not only enhance productivity in the agricultural sector but also promote sustainable development,
ultimately leading to an improvement in the country's capabilities. The transition to smart
agriculture represents a significant opportunity to address the challenges faced by the agricultural
sector, including climate change, resource scarcity, and the need for increased food production.
By embracing technological advancements and fostering an environment conducive to innovation,
nations can ensure the long-term viability and competitiveness of their agricultural industries. In
summary, the findings of this study underscore the importance of technological integration within
the agricultural value chain. As the sector continues to evolve, stakeholders must remain vigilant
and adaptive to emerging trends, ensuring that they harness the full potential of technology to
drive growth and sustainability. Future research should continue to explore the impacts of these
technologies on agricultural practices and investigate additional strategies for enhancing their
adoption across diverse agricultural contexts. This comprehensive approach will not only benefit
individual farmers but also contribute to the broader economic and social well-being of
communities, ultimately paving the way for a more resilient and sustainable agricultural future.

Keywords: Agriculture, Digital agriculture, Internet of things, Smart agriculture, Smartening

How to Cite This Article: Hesabi, f., Jafarpanah, I., Karshenas, A., & Ahmadzadeh, M. h. (2023). Technological Trends
in Smart Agriculture. J Entrepreneurial Strategies Agric, 10(2), 100-115. https://doi.org/10.61186/jea.10.20.94



https://doi.org/10.61186/jea.10.20.94
http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/ja.10.20.94]

-

\Ra} VY 1Y o)lod /o3 Jlo /6559l p3 (a1, sls punl,
ol rmb galia g (55)9UiS pgle oS>
‘;M' 9).’ Jlwo

Nawigh (65)9LES 859> 53 il j9lid sy, (oLl

Fodl a0 s oo g T wlind 5 dawle Toly yan uslows! () gl dobld

(fatemehhesabi@modares.ac.ir : Jggue 08w g5) (ylyl (i3 ¢ wyde Camyys oSNy bl g oy yodo 04K ¢ 55kid g ple (6 liKiwlw (68> (gl —)
Ol <l ol B e e IS w9l 5 (i e 0SB (g5l 5 3kE e 09,5 (ole Slon guas Y
el el sl Szl KM g5k 5 Limgds Gatio el o o 3lye5 ol iy ppte HEASES (g ygld Coprde £y s gal il Y
Oyl eyl copde Canyi oSl laidl gy e 0uSisly ((g5lid g ple (g liolow (6555 (goomitily ¥

VEYIYINE S gyl VFYNVE el Gl
NAOL Ve e aio

bgao 045
S5 S ) b g b HedS (golaidl drwg .\..-l)s 2 Ll e 5 058ll seud bl (S s dy (g5slis” Lico HEKES 9 doddo
9o )by slacs )l ) Cply WS o il Sl sla)lil 4 (olied 9 (syg0se S Mg GBI > ot Sl S 0jo> ol ) ()90
$59US 09> > JoS (slp (ol e Cunl Jlioms lacsygld wly &5 MBI ppl pils Jlo 53 il 00 (655l 0jg )3 byl o
Jeelaige IS Caa (65)9LiS" 02 )3 Lol 3,518 5 ailglis (slasis) (g cimgR ol Ban g e 48)S a3 53 Sk g pdydllasil (o3g)
ol Niadigp (65ygliS” Caauody
S50 S505WS 035> )3 eadplonl (sl gy Sl 4y siepllas ygy0 g o3listl b g Cul (03,18 B Jlai Sl imggy ol S yg g Sge
b bl iegs (S Lisu ) e pled dalllas (gly dllas VY low 3 3,005 5 L2935
Jbb sloy5uiS g Sladins ST 50 «Mome (youn 09> (ol (sole Vi W) g, (il (gloaids ) ookl b bl (ool Julow 5o 5 laaidly
oyl datngyy adlas 15 (&S 5w 3 b glelid bl Campe (ie (bl 5 (oele oSl (lolid (Ve (i b (S (oS
Pl ‘65914 03150 3> OMS “'ﬁi}La dﬁfal{_ (S guan ogR d\.‘zd”b_é RS OL.‘..} Lg)')jLi‘S B I 45|)9\.;é 0)9> (p ke 0\9&:\3 Iy elusl
auod Hlex ) 5 olold dSen slagyslid lgicds (BuannS 03ius aSis dd g do oyl )0 LEL1) b Sas ¢j90 ol 5l yiomian cpmw o2 L;l.m)’iw
e (ol (laisdy ond 5l il g oo Hlaul .uud gandids (6550 g (e o Lodld (S LSS g ol «tlbli)l g Sl dodly (6 yglxes
235 3148 (6550liS 055 (ldrwgs (sladol y g ol Lol iwl y Gy llae (o)l38 3l cas o ol Cusluw 5 ol pde lp
Calen el il o ob Sl dnwg el caslio (£l st sl 5 lolidl S50l | g b lolid sy, 4 axg5 b 35 S dogld
059 Cnl 590000 (il g Jiadgn (65)gliS Args & Wl o (oS Gl dmwgs 9 Jlo Culos chiadion (65)LiS 4 Ba9ulS cdamgd 9 i I
D9 yomie HeulS (glasrieiley Linlil g Ll Ayl 4 Coles o g WS SWS

Gilwodiadon ¢ Jlomd (£5)0liS aiadgn (¢5y5lisS eslodl oyl 1 gonlS glaojlg

Jed & (65,9liS s 8 slp 2l sladeely )
Jos ol woe Jlo plojl (5jyslis 5 138 plojl il oo
Trendov et al., ) «"iadgn (5j)slis CMEH loicas |,
iz 1y e syl o G 48 1S o b yea (2019
Sl G @y 4 Jols g wnld Job 0 bl
s slagyls sl )y ol § &Y gaxe
elie 2 Mg a5y 2D Gl Gl o,y J>o,
(Zhou et al., 2015) cul (55,5liS
slagye) 4 (50l (w slagdyy ol Jb
S5l (ke ) O (e B Jlde 5 ploj =)
S o 53 1y aat] o slye I (513 A ol ) o
o LS ] 51 o b oolitol oy 55 St ) 51 i
39390 (gl g)5lid 5l Cuw U dlaiiwl piren g b jiSale 4
Caled )3 9 Wi ol (2hj Y gaze 4 93 1 &5
ool (Shietal,, 2019) 25 0 (555l Cluls & o
5 abyly Sbepld oSy L lye ) oM.
YL 03k cge & Somals p (e £20)5 slaesliy
o iSedl 5l gy odlitnl eSS O Gras (Jgase
J> WS e e 1) Jpaze CuiS dgme 9 oSl

doddo
CSp Sygpo die ly Lol a8 g oS Ll

2ol 03,8 ply cpaiz 1) (65,58 (B sixiue Sy
Jo plojle (iyoliS g e plojle lagh)ls bl
Ve Jlo pd qomes Gl & gy Camer 2lie s aoxie
bty aalss 2op3 Ve Joles 603, Ve o8 o &) Capud
gz gl LB Ll 5 Coma 5) & w0y
Sl gyd9) 138 (ga> e b Slea delr 095l 55l
oz I (6jy5liS Y gaes Mg (sl ot lie (8L
ol Ol—).'z.g "ynl Jilio yd 350 sl Kol
OAg9ae e 08 Ol D98 S 0> Sk ]
5 OlygliS glo olomgc] i g (el; (sl
M e oy el aBy g gyt M5 Sl Y e
@ gl Meder HliS A e ghlis
S (2B Blge Mg pogad 3 e IS
9 Jypaze Ol (olie il (umjlaee ST g)l5e
Krishna et al., 2017; Baharvand et al., ) cwl (s,lab
O3l el o8 (enily Jidsar Jlioms lasglé (2022
S Olgisd )l glie )3 Mg Skl g L (lide

1- Food and Agriculture Organization of the United

2- Digital Agricultural Revolution


https://orcid.org/0009-0002-7337-3548
https://www.openaccessjournals.com/
http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/ja.10.20.94]

103

olja0n] (s dasen 5 o)l leslis ol Jeslowd ol acbls

M sl Ty (63ygliS (5] 052 > o3lital 3)90 (o
Cnl 3 NS e dadgn (659l Canundy jraluddgn
QL) sloged jI (S Glgisas ¢ il cloadds | Jings
Ay B9y G ediadigh (5598 059 Cumdy (o) Sl
5 SEiS Sl lore s wje> (ul ol Yo
WYlio cppidn b (Bdtny e (Jb slayoiS
gl Comye glive b)) 5 ele glaaSd Lol
wlelid 5 y0ebe slaig, oy p (Gomis et al., 2022)
SiliS 385 sl 5l 2y50 slagygld (sanddl
T3 u;l ol (380 LS‘)% Gl 0 odliiuw] o gt
b gl bl (S5sSe 5 Jlb ol (gloaSad 1b _nu
ol <l yS LS Ll 0)5e g lelid K00,
A5l 3 el @ Mma g 3131 plolid  ogMe baSus
Aalgs SaS (e (69l QST 05y (piren 9
25

_ LS9, 9 dlge
03> (59135 a5 jl g 28 B Jlas I Giaggy ()l
Medin g golr (63,50g) Mapllas j950 ol Mapllas 59,0
Wbl 1) Gime &5 cwl wlie Oldlae Julow 4
ol Sl (S el S5 5 guaer (b))l
Sleiie 3k gl Sl 4 (2955l cue > wlallas
5,509, &5 bul I (Aromataris and Pearson, 2014)
o 3l ol e JWsds cplply wwl SlisT bise
Sloske Simos @Vl g0l | 35 panlss i 42"

31!

)

Do (55)9WiS i )0 Horbogl (glasyglid (il aids @
Y

Nadgr (55ysliS gilwosly lp glS slagsglis @
PRWARLY

23 T8 4 adllas pldl Jolpe (hngs slalgw 4 4245 L
2 ol s 2 Ve ales Gimghy cnl (s lol ansl>

5‘ &9 9 ‘ﬂu»?.@&w‘ o\isl.: )l OYGs Ll eJJ.A#w) ul>

srojly udS 51 eolaiel L Yl oot MG

(“agriculture 4.0” or “digital agriculture” or

“smart agriculture” or “smart “digital farming” or
“precision farming” or “precision agriculture” or

odlazul b ¢ ln ] ©iluS 5 g farming” or “agri-food 4.0”)
o3lgdals g 04Se lgis 3 Ayl orgCua by
L\. 019“; 9 LY u.?\/l.o.o unLoa 41>/~o U"] Bl Ll 045 rabu‘
W) D90 Dy o rnl?o] YeVYY-Y\) dLhJL.u L;‘o as
sghaie 4 g a8 Bl ()5 3)lge il i8S 1,8
Haddaway et al., 2022; ) Lo » 3,555, 5l skl Jbye
390y () JSUS) Cuwl o edlal (Moher et al., 2009

Js—od pas 5 Jsaud (slojlgme Jl glasgoome jla s

VEY /Y o jlod [omd Jlo 1 6559L5S 5> o 31,8 (clad yunl,

bl 5 dadon (£55liS Cuenl & Casbryl )8
o 55)slaS diedgn 0y0) )3 L82)S ) 5 s lid
oslizal b olj,5iS Jite plyisay 455 oo Iy €900 iy
25 g WP st SRS 1 (e (515 LS
Sllas sy 9 895 Jate g)lje 4 593 oy jlgloj b S0 4
laosls Juboxs o &y 505 (gl jl sl anily o)l AJgs
ool odelwsds (sbodly oo g wyp lp lgse
@SS el Ol Sl sy Sl oS
Mobgr (55)laS )5 odlitnl (g ySprenad > ljyeliS
& bgrye sl Jlizws clogs sl oo 5 b Sl e
bl ol Copie o glacile J)55 (lame else
5 oieb b asdl g apisile ()bl gyl (S
il (Jgaze 3 Slos ioljil cage 9 ST Jilod g 4125
So ool bais g Jaase CudS dady deaie
) .(Aradjo et al., 2021)
blie (sl ol Jomsly 9 (65918 Sy 83U S5 yglateny
b8 sl s (sl i Slgo 155 4 Lgsye ol
oj loMil 5 Sl (ooaxie Sldlas wanl
il Sl o) lodls S8 sl Syee 1y (55p0liS
5 oS it Jlomd 59l iz b St S 5 500e
Jos (V0) Sl oy Db 5 (VW) e
Ost 2l add By Sl eolitul 390 5> (Sl
Kim et al., 2019; ) wols plosil 1y (65)5liS" po s poo
Yobbadgys 5 iy (Raparelli and Bajocco, 2019
2 Ll ol jl szl (Y¥+) o Kon 5 5lsb 5 (YY)
Navarro ) x5l jL8 (o) 3)90 Silatas psboc 1) 130
et al., 2020; Terence and Purushothaman, 2020
SLSESS (5,84 bpiagy Sl Syl »oepdle
oleMbl &bl (Sharma et al., 2020) usle (5,550
Iy edls M 4 (Praveen and Sharma, 2020) L3l s
oldllee (Wolfert et al., 2017) acsby (g550lis )
i «(5))gliS Maddgn 03505 3)Sles dgue 4 ()50
Gk il el @ (aliws iader (65)liS i)l
Ledgn (65LiS Lol il g Meder (5)sliS
Idoje et al., 2021; Lezoche et al., 2020; ) sxslb
cony Jold clillas ol g3 ol b L(LiU et al., 2020
Mg 05005 ) Uialed S8 g baisyglid 3590 13 upo
ige) Cpl 3 $KUS gug ) Sl eomi 53 9 55yglS
5 s Jhie I mede (g5lis cwl piY
Slalllas (sby )y 355 )13 (o) 3)90 35 a8
oS do dgaze il bl aS o)l o) 5l Lis 55w,
SopasS o3 hlial Wgy oyl dgg JSb asllas
Oldlas ax 51 bl oy 13 sy dyge 1) Miedsn
Py kel Jelse g baisyglis 5l oslitnl o plol (Mol iy

Sla s olol p ST Lol cmd o (LI |y () 50y
9 by byl plls 4 ladlas wadpll]

Caol &340 Glwdiadsn 0po0) 42 Lead] iodab
Sl o b B casl o] Jlisay Smgdy ol ol b
slagsyglé Sl IS gl el (5),5liS i ole

1- Unmanned Aerial Vehicles

2- Terence and Purushothaman 3- Scopus

4- Web of Science


http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 |

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/jea.10.20.94 ]

104

oljh0n ] e dozo g (i)l rwlis ol yies Juslow ( olus 4l

P &S wyp imgh sl lhw g Blial U byl coillas
Wolpd b Bl b e pe M w YYOY 5 als e oyl
r 2990 JAdeR oip> 9 CudsS (bl (slp s YOF
Olyeds 2w YT 9 €85 5118 (o) 3)90 (i plad & jgoty
sl e Ll oo aslsl (gl iio g yeixe sl
oanlio L (1) IS 55 caslio 5 badye & Vlhe sl

Tablel. Inclusion and exclusion criteria in research

Moo (65)9liS o) 5> &lyglid (slaig) (plulis

5 (VYY) ohlSon 5 (o)l gy olsl 4 a5 (1 Jge)
N5 Pbj)l 2y9e 0ad SBl (V4VF) plSen 5 ()l
slwl (Arasti et al., 2022; Harris et al., 2014) c.é,5
e bl (glaoflaads g plyie bl g gcune I Jol
Sl s 0 g epp ol BLe Grizmen 5 Ltz
bl I Giagh Jlgw 9 San b baye jo g piney s
! )3‘3,53 u.;l.:))l L51)'.' ket 4\1>)a PRRREAW Bl Ltbw))_g
Ol 33280 O ygeody obilanBly diww YA 008 addllas b

Sl Jgoud pie 9 Jooud (sbajlime =) Jgio

aalllan 3590 55 oo 518 (65,9l Caaio 3 abolisil (slasyglid g Modgn (55y9liS (59p0d8 )3 & la gk

8518

The researches that are in the field of smart agriculture and the technologies used in the agricultural

industry have been studied.

(g Ao
Research field

sl 48,5 )18 oy 390 Blad img @l g ald b Yl
The articles have been reviewed with transparent research process and results.

Jbys3 eadioly Ve
Articles published in the journal

2011-2022  loj 03 1 0did i Sl
Documents published between 2011-2022

Sl b 4 0dd i Sl
Documents published in English

dlie OleMbl Cunsg
Article information status
Sl gg3

Release type

il Jle

publication year

obj

Language

izl gl g 9 LwaraSul SSLL 5O 92 5

Search in Scopus and Web of Science

oAl his 3,lpe

deleted items

Sbs e sl Jlo las] ge5 a Ve cpalie Lolul 5 JUse

N= 23

Filter based on article titles, publication type,

publication year and language

N=3234

0Al Aix 3,lse

deleted items

03,52 Anfllas bl 5 Jusé
Filter based on abstract study

N= 2806

N=428

e loe
0l Lhis >,l,.

s 038> 5 CantnS liae ol o Zesles LS

N=424

deleted items

N=2352

Full-text screening based on quality criteria and

research area

asd Ll 33lae

deleted items

HBaa lallas

Target articles

N= 33

N=421

sluwl Clsesl anlyd -y s
Figure 1. Document selection process

b g otmple slaasls ) oslatal b oS iso 05 &)
S 5o g (V,)5,+4) VOS VIEWET 53l 5 5l ealil
b o)l dualio 5 oo 0595 oyl aten g 2Ll @olio dalllae b

M M 99 ) l>osly Ja.l?d cuubg): C)\fly.w L)"’L‘"‘ »
hlisl Wby Wgy cpe (S isu g dlul (goliul
O pdeluny doygliS op)lisly dedlxe o 5 )lily
0 9 B3lg (ol ) o S ¢ Sl eyl dlive g
Lowdgh (65)9LiS 059> )3 4il)glid slaigy p Joitde &S

1- http://www.prisma-statement.org/PRISMAStatement/FlowDiagram?AspxAutoDetectCookieSupport=1



http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/ja.10.20.94]

105

o3ljan] e dases 5 ol lS leulis ol e Lislo ( sloo acbls
VEY /Y oyl /o Jlo /659U p3 (8187 (sl peal,

lolis Ao &y dagi b g ol ppen A5 algs
S Sadgr (55liS 0je> L lasiye &Y Ll Xy, o
5 &) ()

Documents

2011 2012 2013 2014 2015

Ollhe) Sl goliw! oo idu  sbaisl
(ESWONT

Mowdgh (65,9LiS 59> ;3 (sole o YISy .
S B9y 5l Mol ggdge o bl 2 P oyl
g9 Sl (i COlS el oy p cpl Cunl 0>

2016 2017 2018 2019 2020 2021 2022

Year

WOS oL 2 VoVY B YWY Jlo jl diobign (5555liS 0je> b lad po ole ¥lao i digy =V JSUs
Figure 2. The trend of smart agriculture publishing scientific articles from 2011 to 2022 in the WOS

Publications

SCopus oSl ;> V¥V B VWY Jlo jl diobgn (£5)0liS 0je b lagye ole Ve yuid W) =V Ui
Figure 3. The trend of smart agriculture publishing scientific articles from 2011 to 2022 in the Scopus

Yl pSade My Gl ol e (Mo VYY)
03 T e e
Ll ‘_g)’)gL;':S sy 50 Mesbsr (sla gyl
$529WiS 0500 O Suigly (gl ob A .Y
. 9‘“
i GRdpgh (Slumgier 4l (F) ojlad JS3
S5 0imd L 0)5 e o Ui 1) Medsr (gjyolis
) o.\f..mboL.‘;‘d o)f 90 O D990 ‘SLQJL. o LXVepY
2 SOked sl F0uS6 b stuggs 9 ol Sty
Nin Jia SaiSs 4 Jl o b o ot 53
o 290 Vo 3 Syt Lidben S (gl il

lodls o o 0330 (V) 5 (V) jglat o a8 jobojlen
Epdse b bagye (ale Sl Wi wiS e b imgl,
Cawl G380 gaelal Cygody Nesigr (55yliS
SipsiS 0je> 0 oddpdiie ele pime Yo s
€dly 13y 1oy YVIB Ly YoVY B Y Jlo jl aden
P ouh soy canle wlel p cwl SDa piY cwl
VoYY Jlo obl 5o eYle sl cdl (SleMbl ol
S il e SEML] oSl ad oSS hate cleay
dgi bdd cawyp VoVY Jlo gl dosd 50 0l puiistio Yo
5ol 48y (o bl b e cligios 1y 3gm0 L9, 4
2 okl Moy B loyd cé S sale dw S8 Jle
YoV g (hopd YWAF) Yo Yo ((20)3 W/R) YR 6la Jlos


http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 |

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/jea.10.20.94 ]

o350 e doze g (ol el 0l jren Juslowl o olus 4l
106 W% d}),l@S 0j9> ) 43‘)5[15 d‘.h.b") L;llwu

kumar,p  Plromalis o

van wijk. m.t datta. 3. lugh p.
lersudm, m. 2k “salam. 2. mazzetto, f. cattag:
A jat, m.l. < i . P e
el Y - e S
' e®®¢ o Smage. o
o @ b i i <
vk |. ® Mg - ® mareu, | ® ou&.z
L @ g ) sug's P
R, Byards 2 e == *@e - i
pabb.d 2.0 el dgpun ¥

e o, p s ry :
a@ios, |. m.‘.wﬂ.. v et aggarwal. p.k. .‘?. n.? chebigpidin. fonlii acomgpilh. | eh
g, n. cmp. b.m. &. matese. a

Pe &
e . L i,
e @ s.v ‘ h ®e rapeg, O™ F
s @ e ®  ampatsiai,
mu:n P - Kumar, s. “ Kpada. ¢ o .!.‘. y.
Mage, s TOCHBgW. = monanty. sp chep. s e, m e 9
- N“' y- G ke o clage mcconnel!
iy 2. .
musch m.a. ain, B X yotig j. hm\ Wi, - x
sarang), s. “KUGar. n. sahosa. Gkhanel. s. velangia, mg "' kitchen, n.r
- - jro) ®
chakraborty. a. marinelio, ¥ w s
fq;'s i o Brorson, k. fors
umar, a.
. ot Seiih. g ek, 1.

| dedgd (g))sliS 0> )3 o Sdnghy (Sdigies 4l —F SS
Figure 4, Co authorship network of researcher’s smart agriculture

Niowigh (55)9UiS 050> ko CYxe ¥ i oje opl Jlb o Sitimghy g (ol (slaasli

Iy diadsd (¢jysliS 0js> who s () o (8) S5 A 50l 598 31 Bruce Morgan Campbell 1 wle)le
ole yuime Vle hpd i o) )3 & amd e ol Cowl yigo in 498" 5| Parbodh C. Sharma 4 ML Jat
@ bgpe oddoly Ve Sl cpyide AD (yp Meder (6)yliS b e Sldlas 3 0jg ol ol Sing
computer <M .l precision agriculture alse Iy 4GS axnlpo gadge pl yip o, Sidmgh slaaiis 4
Iy paws 9 pgd 4, SENSOIS 4 and electronic in science cdy AWl cel cwl Ses SuSly 4 plal &

550 Dgd o, Kiimg sy

WOS oL )0 dasign (6559liS 05 pheo Moxe =0 S
Figure 5. smart agriculture Important journals WOS

Other (12.9%)

Computer Scienc... (23.2%)
Energy (3.2%)

Earth and Plane... (3.2%)

Decision Scienc... (3.5%)

Mathematics (4.9%)

Physics and Ast.., (5.1%)

Engineering (19.1%)

> <

Soclal Sciences... (5.5%)

Environmental S... (6.8%)
Agricultural an.., (12.6%)

SCOPUS ol 53 Miadign (55)5LiS 0jg> e e — # JSU5
Figure 6. smart agriculture Important journals Scopus


http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 |

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/jea.10.20.94 ]

o7

oljaes ] > oo g wbﬁ)lf lrolis ol eslow! PR

9 P90 sas) Cu s Wl o 15,0l 3yl g oyl )3 sia
.JJ)‘.) ‘) P o

India
United States
Italy

China

Germany
United Kingdom
Brazil

Spain

Greece

Awustralia

o

100

N
-1
e

300

VEY /Y oyl [omd Jlo /65p9liS )3 (o 8187 sl pealy

Nowdgd (65)9WlS 059> )3 Jad syl .
$3515S 059> > Jlub (6125 Cumdg (A) 5 (V) poglas
olis Scopus 3 WOS  sleolSSL 0 sy |y iaidign
K9S 85 el ol 5 g Candy (g 030

400
Documents

WQOS blilli dlﬁ:b)]) w‘.wl » _\.M*;,m LS).)BL‘CS 0)9> »d JL-.% L;Lm”»if -y ),{9‘..45
Figure 7. Active countries in smart agriculture based on WOS

w
H

600

“
=]
=1

800

= ™
AUSTRALA GREECE

Scopus o5oL (slaodly bl  Jiadsd (55)5liS 05> 1> Jled (sl yqulS —A yglas
Figure 8. Active countries in smart agriculture based on Scopus

(2RI imgh Sy Culld dbs 09d 0 Lgme
Sl s 1 i 5 Mg ewss I oSy
(M e (55)gliS SV garme A5 (555l slaod gl b
L oo 3l odlatsl 095y bgsye Jlue 5 (g jlazne Jilue
‘_gl.mé.,.;:.- 9 L.L:— R:A-\.Q-\g Jie CAﬁ.}Al 09 ‘_,’:.:-L.o .J)ﬁfgo).g 5
g 390 Ll cunjlase I edlitul | s yoim 2085

ol 48,5 )18 oSuisly ol o Ko

Wageningen University & Research
Vellore Institute of Technaology
Aristotle University of Thessaloniki

Consiglio Nazionale delle Ricerche

Chinese Academy of Sciences
Politecnico di Toring

International Livestock Research |...
INRAE

Universitat Bonn

Monigh (65y9WeS 059 53 Jlad Slidod S50 .Y
59158 0jg> 3 Jleb Silais STp0 (V+) 9 (1) yoglas
olKisly Lamd, o L5 Scopus ¢ WOS ol55L | wlwl 1y
Wik o 5y solSily g3 5lage 93 2 5> &5 Sisisl
L):’.l L)“""“"L' ?"’)ls ol il ) PL' Cpedd (€30 yD 5§|9
LSSy o 1y s (g5y9laS ol &Kisly [y yips ) & o RSNy
YAVE s 4 ol 03l polaid] 3484y (ol 05 YoV
e (slaolSiily (s J (S cnlnle 9 335 o3l

Centro Internacional de Agricuitur.. [

WOS o5l ol o Jled Slasdios 3571, -4 S
Figure 9. Active research centers based on the WOS


http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 |

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/jea.10.20.94 ]

)-8

oxljan] (s don 5 ol lS lausbie iy Juelows] ol aobls
Nadgr (5))gliS 0je> y ailgld slanig) (olulis

'NAGENNOEN UNNERSITY AESEARCH

UNNVERSITY OF FLORICA

Scopus oL (el p Jld Sladss 81,0 =V IS5
Figure 10. Active research centers based on the Scopus

953 Wik Ay g S o ;0 &S Jlegdge Wb Y s
csole pine OMome 9 SV jlaie I cdingly £ (slnojo>
972 sl oyl ciadion (65,9l 0jg> 1 il oo Jladey
2 gy gja g Cawl Wl il ) Con 3)90 Clegidge
b JSS ol ) G 2980 g 05>
3 L;“.xs Sy 4 Olegdge ad o sl 1) Sl
s b )08 4 se g des e )5 S5) @ Slegoge
Hgde plle Olegdge wiS e S 3)) K) 4
Precision g o odalie (VV) JS& 0 a5 jebjlen
Sla w9 Ollbs 3ub cul o1 S5y 4 agriculture
sl 005 Byme YO Lo > diadisn (5ysliS oiplos]
E9o50 oyl H1,S5 51 Wi Internet of Thing (dgdiws 5

A ol gt 5l L (99 Ky 4

A Detworks

statistical tests |
sl tessjmage

.uws(ems

d ¢
stwork l@amming algorithms @
emergmguthnologms ¢se @
clustgring

COMPULING e .

putigg clustering@gorithms, 38"“‘1”’.‘“’5
" >-9 ® ertors
In(ell»geu s'emu -

.
“heaith
.

scurity
‘current

TRt eruvronme.l condmom Wor o
-

PRt q.nart agnculmg o . pe
* aeo . nglt" ags

#rervicy, fuzaglogic
dnternet 6f,tmr1gg "v-w'

ar; gwcl '0“ agrwlmr“

ain

essing oprﬁ&aag
-

Wease st CUll

S329WE5 (i 3 yebyi Slanig, (IS Al Y
Gy 0asdl) gla s g oleMbl (o)l 4l
3 5509laS s 3 yorbogs sadigy (o> Al ()
Judoo ol (sliae .ol ouds eolazwl VOSViewer l38ls 3
L il ballie S ClolS 5 0aSe ingh (nslis
adgn (65,0l 0jg> (abj)l > el cpl (23)l5Lo
ool 3 Gialos & (V) JS5 55 oloj Jsb 53 aojss G
5 Glegdge davgr b caliee cWlie (S5 opl 5o !
kel yd aSs S ygods )b K0S b a5 slixe 8] sl
La:oﬁb O dLﬁJLj 9 Epdg0 S o i o).:b BY)
o.,\i.mbdl&} ox]) By o3Il 9 C;Lc—y'ly: O bls,l oJ&mbow
dsdo o5 psbplen Allbe gsose ol Cuenl 4y
internet of thing , precision agriculture .S .
O by LSS i g Wi 0380 L b ye Cleglge

ve, r%ﬂ
L

Ut 3 @ v ®
. r s Yehltles digease detection re lrg ®spatg
- -

2 . 3
antsborany) fo0d safety ..mon.uy,,‘

P uuu. data @

""'”"‘ Ay m‘nf °

machine Iearnlng data a.smob .‘ Sichrls cagper L no.xe

e v
gt . ™ d’lll‘en . &"‘m’
®  phosphagus
Ulture ﬂos.sncs @ ¢ ¢ spatial @retior

N cropiplant Py Y

w«.ﬂ.ahmpa‘smy -f' iy ”.' inaly

.“

% triticumigesti
Weing, ®9 14 v
os s Aol S

. .gnsﬂu’albnagem&t’ e
Je'w. soil @ity x"m &

rm.lmr’
s fafmlrl;yst W
pe L ]

crop p‘umon fachno!

- -
] - * sggd L. ~
- ro. ity ©
“rkm:'o-“:"'w wp. “W v 2007 018 9 x
ruraligreas o teMmpigature —
rer L

_ hghiS Coio 2 3355 shasy B> i V) S5
Figure 11. Knowledge map of emerging trends in the agricultural industry

$59liS L lasipo 45 )03 3929 (65505 S5 3)5 sbvo >
sl o ygld .l 18 Lm‘_'j (N> Lol et Ao g
@3> (S (S ok 02255 comle 6353k (Sgias hon
slogygld el > bl e o Ll (gl L,
258bg lacsyglid plsisar pome sbabols 5 (bl

OYVY s ol oS MOSviewer  >gy5 olol
5 ool leeds sl o) donl ol puiiie L
Brre ($jygliS Sy > 0adaBll gedge (p b
L)’l ).) ‘_S)BLB L)" oJ)MS .))J)lf DMJULMJ )A1 L)’l .)9,«:‘_;0
c.)y»un bJJbL.wo (\\) wa: ).3 45 )Q]QULQ.Q .w] D)9>


http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/jea.10.20.94 ]

0315005 ] s daws 5 oli)lS lauslis ol piny Juslows] (o aobls
v-9 VEY /Y oylod [omd Jlo /6559LiS 53 (o818 clad puly

25 “"-*“:’l’u" 9> <S5 uJ.MJ.) L d,e; J.:bu dl)-.’ ‘)i{.) ‘L“d)sl-'*é u;‘ ...\JA:gb)f u;LuL.w Lg)‘)gl...&f 0j9>
ool 3 00,8 wyp 5 eadge Slodl Lol slaojes U0y ekiieds 5 ditud bl o ol b 1, Ken sl g )gkid

(\Y) Jiu 5 oMCbﬁdml s u’b‘)é IRt L;.A.:.;d]ﬁ»

L9y P )KJJ d));‘ 9 Sk c;.j dLod

S Sy sbadl

Lol 03l olis S slas! (il (oS sl Al oy pogdle
Ol Ml Yy (Vb Cusal 35 0jg> sl

ous o lwlils gldas Jlgl,d

\
o

m Ll o) B e (2 Sl g 4SS o S 293 oy 3l piomis
m Oluwbre glaebll B Bpas oS o35S 4 m o> (M m Sob oy
m (Sghan (hed m oedle (5,500

OM@““’L"‘“ lem..\f u"l?l)'a —\Y ng
Figure 12. The frequency of identified codes

Casal fc)UoL.J)I P Slws e 4laosls d)?i@? Aw D )Le? 5 u9>)l> ‘g)ijw“: 4 e Slow! C)goairn J.J:m lbasl
A (g dbdiwd (650l g e g oy (Ko LSS 05255y oddslan! dilyslid slaiy, .cunl onds (V) S5
97 3,8 83,509y il (65,0l Lisu (gjlwsiadgn

(55298 (g 3lwionlion 4il,5Ld (sbay,
Technological trends in smart agriculture

( ] )
W 031> (5,9 s 5"""&-;)' 5 Coluslno
) Computing and B o3l (Ko, LSG g Cuiel
Collecting data cETitERE Data security and
\_ J integrity
e | Slsle) Slosloen slaaldl)l
Internet of Things ) lpulne) Cleatns ol ool oM
(ad 5 40 Sliwloee
. . Computing paradigms
WSN 1S s . .
( .S ) s lasgmis (cloud computing, fog and big data
wireless sensor network edge computing)
(WSN) Sk o )
Block chain S Bl
b S s oS 03y 45 Block chain
Sensors (LPWAN)
Low Power Wide Area
Remote ) 55 ;| ot Network (LPWAN)
(sensing

EgliS (gilwdiadon 0jg> 55 ail)ld (lasiy) cunail o lolid —VY IS
Figure 13. classification of technological trends in smart agriculture

~
Er5ob g S iy
Prediction and
learning
J
)

Artificial intelligence

odle (55500
machine learning



http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/ja.10.20.94]

110

ISJRVeN] > Jeo g uul;.f})lf (sl ol pans Jv.cLo.wl e 4abld

Modgh (65)9liS 059> 4> &ilygld (slaksg, ololis

Shafi et aI.,) St 030> L;)gléaq J9Lu~o dlmra)i;‘.lg:
3)lse ¢sy9kd oyl aluwgas L(2019; Weiss et al., 2020
ol g Gliee suinz od i Wilo (0 o &y bgyy
5 043yl SleMbl I (g)ls 9 (5008 g5 2LS Lidsy
Ded oo glyiiwl oylaale 51 8Ly (cleodly alwgds
35 $59liS Q)8 g l5gliS 4 593 ol Sl iodi
Jya}m Ul)ﬁ" 9J9Aa>m L.,o.n; J)Bl))b iy J.b.)L;o O)L>|
asyjo Sy ) sl )90 Jpasme 3)Slos ‘_d})sw Ure)
s cbais & Wl e (giyliS lels)s
siblo badd uored g ALl dLil o piwd (gjyolis
siblio g 11613 ol (JLuSitS g o ot Yozl 451,
osls o s L-S’LA,LIA, |) JJ')‘JJ cowlio L;.»&.m) FLY
3y90 03] 13 s dxald 55,0 5 (S sla (gl A5 o
1 Wilgi e glolenle ol oMbl 35,8 1,8 oslizl
P ) 9 Jpaze Cumdg g CudsS 4 bgyo (Sladddl a5
Cupdo 3 698 )15l S plped Oglite olongl balys
o 490 3l i L(JOhnson et al., 2016) W, 84
&)lse 53 0594wl 035 ] Jouao Slwliss ;3 age
3 ootern S S b ol e syllas o Jguamo oS
4 g odd (Gyalpen Jaaze laodly > o lis 24
(Jyame i (cladis OT P Lad o Jiio oli.igbﬂ
200 3o GlalS 5 pasll 5 Cundg (b))l e )
2 9 oly 5l plodie (6)5l ny Cunle Jdsa )b
P aslgce ol5rgliS (egiae Shon laph ;oS L oSy
Sl aas 5l Galisee Jolge sdalin ly (sy5bd oyl
Cudly g cullS Juad dohn ol SBElgl g loagc]
o (Kassim et al., 2014) 1S oslaiwl Jpae y»
B ple 53 ol sy 503 sl )8 (S el
Slywdd oyl (b5 Gbdlis llae 3l wlole
My ol g @ldil olej Job (LS slagidy
P okgy JSal iSly ey 5 LS Ghde
(2LS Gptagwss]
A:w‘ GRVee)

Ol 3, eald b ogyelsS ity Ll e ]
P8 LBl )3 kg 93 oy 5l (6555liS” slagyej 2 o)l
5 Lo dsp Cusb, o5 ol b, Sues 5l dn kS cleMb
Ml «Sa 8 lads 1o )3 (55)5liS lasby) (199030054
«$irgliS Slimes ol QU 5 Shes (SisS>
Capie il Sy SIS 5 SBI5 lassl b iy S
39290 sl buial @ge & o)y b f2))90 GRS g lodiy 5
o8l iV game CooMw b dlsyo o 0 Wy ol
(@35 sl o @bl alesl ()90
aaeslog] bl il b 5 o I (Sl
Slp @lbize bli o SB cugby e Ji8 § abdS
Copde DB Ojgody lame j5i walald 5 AieBin (g L]

st (51 w4

2 &5 Cusl (0L (6918 g sl S 4S5
WS Juo SlaS jol )3 oo (S gdge 4 ol 0318 38
Jias Siadgn (£5,0laS gl pisy 4 el
5,8, aw glyls gy9l8 opl (Ojhacetal., 2015) ai sales
(o  Jioww () :(Ojha et al., 2015) wib o (wolul
b Slosloes ol (z) 5 4505 cilises (glinl o bl sl
aSes el ainysSl 5 J5bley olleses ) oslizl
2 Cygods g Mt S o g S cpix 5l JSuite
9 Sl s cpdiz ol 05 o L0 Jale ;0S5 &
JHS piomie e (ol S Sy Jggue pluS o
Jawad et al., 2017; Villa-) cuwl wlbls)l «luwl>es
$9kd oyl Al sy )8 .(Henriksen et al., 2020
SleML] o) 5 i1y e SledMbl cdl ) goman
sla s 4 b a4 ente loame S IS cage
S5o9uS Soged (gilwdinge Sly &5 Canl 02D o
oy Ol bptas (pl )80 )3 ekl 390
s bl S sl Sy ol sl s el
B 4 g cuslite SLlidl 5 03,8 pdg el (ABly (loj 5
Kassim et al., 2014; Ojha et al., ) Wjls o Soo 1,
59k S 53 (6)9d nl (65,54 o )3 (2015
Losles 2alS «5ygldgm 5 $)90 0 sl (halBl o
Sluls oS oy 5 555liS (plerd Y gaze L)
dgdie s jlae (ite Ol 1 il Blisay (ieen
[(Ferrandez-Pastor et al., 2016)
Tl K

oM SES A (n e LS e 5 b ySes
S8 b silgs o p Mol oS s dioudigr (sl
K9 Jate (Lol pyisly afosled Sy Gyl jl g a8 5SS
o33l (Abbasi et al., 2014; Kassim et al., 2014)
b spS0ilul SUlyy cpoomad g digin g ojll Lials «cds
ool Cage WNdgs ylSel ME 45 (g5)lge aiS
Conl 015 (65ygldS (150 53 ohagt (5)9ld (nl I 02,08
oy pjslewda b b Ss (Tzounis et al., 2017)
St pld So S g il 5 Slo (aLS
PG G el e ileodly Sy
Mo p byl 60 wiS o bl (g5y0lis slacdls
ool 0328 Juloos g 2325 5 Sglaan Gy j) s5pslisS
4 e o il e 0,50 cloodlys J 550 odlinal (sl
Mulla, ) 595 s Cojlazme (5)l0k 5 Jgasme 155 50
(2013
) 7593 o1y 31 e

29 oy 51 odls (g yslan (sl (S5 p93 ol 5l orins
390 bl b (Se3d los ) & sl ool 25k 1
» (Pinter-Wollman & Mabry, 2010) s aw)y
Oledinds 5 oolaiwl b cleMbl sl e ol I o
IS oSl 8 e sl uiblite i
oreiblisng pSIl il Sl (Lol (g & odimin (Sl
c ) plaal b Cliogad I gewd 5 039 (olus

1- Wireless Sensor Network 2- Sensing
5- Remote Sensing 6- EMR
8- Internet of Thing (loT)

3- Sensors 4- Gateway
7- Unmanned Aerial Vehicle (UAVS)


https://jalizan.com/increase-performance-by-satellite-imagery/
https://jalizan.com/increase-performance-by-satellite-imagery/
https://jalizan.com/drought-monitoring-using-remote-sensing-techniques/
https://jalizan.com/drought-monitoring-using-remote-sensing-techniques/
http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/ja.10.20.94]

V11

ooljan] s dase 5 oyl lele ol yien ueloul (ol aabls

oyl (6,50 olKtwd 4 olKtwd § 1 1) beodly punlgse
2ol 53 ol e alite (S5 5] edlizl gty S
Pl &b (og BrassS o35S &S gl
Glbls)l sbyl jelaieds a5 Cuwl 0358 Al > paw o
Sk yoe &S cpl sl oad ()b oS G E5 b o9
g by lp g 3o (il Jlo xix U ) Cliees
3l oS ki Jloyl & 5l &S cunl oas b oladaly
sbow jlcels o )b as 5 SYsb slacdlue jd Wosl
Alaal gy Cogby S S (Jlo sy )l Caliseo
Laas s o)l ealy (sl sl Jloyl & s5b (5))5les
Celw din ja ) (Cugby plaw) soly o)ledds S wil Lo
SiP S ol G 3l comizmen ST o)l HSy
@ ol @S deg) 2> gl 4 3l s a8 Brae (oL
Lol 5l g (coss alngdly oeej S lawg )3 30 2p S
5 SBusly wnd e by 1) (lod s ddlaie (555l oS
ol slp aSd ol i 5L33)50 diels 331 ogigly
a4 syl opl ] Mbe Hlaw o dlelw ljpsd
Gble o 1y bodly 5 5L b amd 0 ol Sus )5
(sloods sl o3 ool 42,81 5 Jlos 5 sl oo
)58 cpl @ @il by 28T Ll S o)l o3k
» Ske wywd oKl (Liya and Arjun, 2020)
Bl 4 1y ol Bl oY coiel g LPWAN (eloaSs
o) ool 03905 o035 10T g M2M (sloolSiws (¢l Jlos)
e LU )8y 9 635 Gpae (ials 4 )6 laass
il blse 5 LPWAN (glaaSiss azsl o 3,193
Spas g b 4o Vb Cuoglis b glgel )Ll )93 ¢ el
(Singh et al., 2020) >)l5,; > 1y (gjlwdiosign
Laaly S LS 9 Cool
Tasls oM

Ol Jlal g diadign (slaoliins A8 4 g, X9y 4 4295 b
590459, odwidd g (slaoald poes iyl a4y olSKitwd
6y o3l S (653 51 sl p3Y 5 sl i8] JUs
ol alolee (gloodl> 40 Do g0 i g i zlySeiul g Judoo
Kamilaris et al., 2017; Wolfert et al., ) 5,5 oslazl
b b M slaosle s 5 wjps (2017
5 o sloedd degacme (108 IS5 & 5 o aes
Sl 03938l 551 4ol has o ) Sl A8 S)p
co>g0 Laosls Jabu 9 A 23y d})9hﬁf 0)9> ol.z.éidb
B3L Olise (Gurohe B35S g pgew dayds Co e Soutp
als o] 3 Jpaze g5 (lise 5 (559l slaiie;
P AP B s s don 5 S > dgn g0 (slrosiyY]
O sl 13 395 o0 pyans 9355 ol (g (oulie B
ol £ Vb W5 65 M e (Shy g b ol
Cuol ol (Byre (gdieudjyl dmodly oD 5 Cono
o5l Sl w3l ollks ((Demchenko et al., 2013)
SiooWsS 059> 5 0y M 51 eolatwl 4! ey el
wudly salg diadon (59lS oje 2 Reg i b

VeV /Y ojloss /pmd Jlos /i jyslisS 53 g 31 slod pua,

ge ol 4 Ll (e o pde (Sl cpld 2 )llas
.(Singh et al., 2020) 5445 o0 0j9> (pl €& ity g drwss
Olbli,l g Olwwlbxw
((ad o b1,

)b cdlupj g 2l he) S plyear o0l L),
Slop Bl llesus (S wal b oyl e
bl Co il ol (gl (g3l pdd lods 5 paily
Sl &l L gl Jibl) auslS ey 3 .08 o Jos
aladls g &y 530y daodly (g5lwo i Al s Ials ylas
A>g0 (& &L’x’)l u.».uﬁ 9 Lolas u»l.wl » odlaswl g\fl.s
(Shi etal., 2019) cuwsl 03)5" Lo 355 |, Bassa]e
dguaS 3,0 3939 (gjlwdiauisn dine) 40 &S IMSUe I SO
o i) Sliaaos (gl Sledbl (5ildy g (silwe i d mlie
il & ol by 5l el b JSide (pl el Ll
do Uodg YU (bl y a8 g 2gammel (g5l yudd (glad
&S bl EMSUse 1 (S Lol el o > (6oL Hluws
O OleMbl bl yd g Jloyl ;3 3l b didld i oy
o) sludl oyl sleelKiws (cuwl (b, Sus) oy o 5l
SYsb St s bila g (sl baosls (STl olas b 3
0,5 Aalgzs oo bolKiwd I S p wilay (Bb yus
2 g olKuwd p oo plie Jols pilive baolSiwd 1y
@ i Slobre o8 S il ool o8 lp s
9 2 Om Gle &Y Ojg0t Cunl 0dd (Byae o 1L pU
Kalyani and )sss o JSie opl J> cel 5 ol 4
Lol sl gyl by glea 4o L]y . (Collier, 2021
GBS e ol 2l el GBLL b el 9 Sy oglisy
2 Gl 00Dy ouiSud g slaolKiuws 4 (SO0 ¢ aSub ad yd
T slaolSis (S35 5 58,58 b ikl el oy
JL&)‘ 61).3 P}Y ‘_',Lo)' (L—u}l C,.J)lz.il SolKiws QLAA)
ol 8l 1y JEsl s o g 0bgS 1y gl il yd g cleMbl
P b 4 a8 bl coyml sbolKivd plply Wind
2 Mlg e il st (wles GleMbl cdl > 5 Jlo)!
2 el gt b sl gl glacgls jl s (S )l
olod s pl tbly 3l gl (192 55 peto o g 38 yete
2Ll I8 pastie sle S )5 gy 5 s
Sl ansl jhE Sl e g Cul (See 4o LI,
dgdze by @8 Wiy e de Slawlxe piren
;,95)4 LSLQ&AA.LJ[B (el &8 ")Ix_} \) 4 Slwle
Ol sly daate wolie 1) Loy g A5 oo ol 3 1) Laesl
Alharbi and Aldossary, ) 1S’ e (syslaes pl >y
oibly el (oS ad g 4o Ly cudly an g L (2021
S5 )M Sl Sosjbeds o] 3ol & cul )
)J" 0 YU Olawlxo oS Lf‘b 5 .))ﬁfu.o CHygo 4o ]a.wy
Pydien 31y
(LPWAN) ° & juo S’ 83 piaasS’ dSund

Sy 2 el B pee (Bl b Sy
S a5 gysbds S o W] WolKiws oy 03l Jols 4 bl

1- Cloud Computing 2- Fog Computing

3- Edge Computing

4- End Device

5- Low Power Wide Area Network 6- Big Data


http://mimtech.ir/mag/category/hardware/storage/
http://mimtech.ir/mag/category/network/server/
http://mimtech.ir/mag/category/network/server/
http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/ja.10.20.94]

V12

o330 ] (e Sa3xo 5 S el iy jins ol (ol dobls
Modgn (55)9liS 05 53 dl)glid (slaig) (olulid

solitln 5285 SleMb] )b 118 clacuslow S5l L 5
Shi ) 3yl (aljwas (285 059 cl S8y 53 ¢ soeldly (2,5
J(etal., 2019

Syl 5 Slados gy 2 9 Lok o
Ol ol iadon (65)slaS diej 5> olisel 3)90 )5alogs
slooll Sl ((Malloy @Ylie) slwl (glaon b adllae
cyes 5 5] 131 L Y > Scopus 4 Web of Science
sl saoflgdls 5 odSe opglie Jdo 5 4jow
Ay Xy, MOSviewer lisley Lws odd gyglaes
o2 4Sd (Jlb (sl 9ulS e oo ole (sla gl
Jlo5) (gl Jgl Jlgw 0 gy )3 (ol 4l ¢ Ssin
b (&S ) Hsrby @lyld slasg) 5 (shul golina]
2 dedieh (65,3WS Curdg il Sl jluleis &) Gun
ojp> Wlyglis (clobig, sl ok @) pod lgw 4 sl
Silodiaidgn 0555 (Slad SIS oll p diasdon (65)5liS
$ygld Jolis odly (gpglaer satwd g 4 g (ololis
9 ySus rwo Sbjguin aSud bl copl b
S 65l Jolih Sluwlre 5 SbL3)l 93 ol I ot
o3 yS &Sud g (Sob opnj ad g 4o syl L
Jols bodls el § (5ol (LPWAN) G puaeS
Sk g Snibn 9 (Sok 0 9 03l (S slasolid
Oordle 6pSb g (Egan (hgr lagsyld Jald
RIRRRPAWEEAS

0255 > QLS olul  oad plulid (slags sl
Jol (sdiwd N o el o> ¥ &y $5y9liS Kiadign
L3l sbxs] 5 ytomies o ol 3,515 8 it yla gl
P Bisygld cpl b Sl i (il o
Gk g dies Madsr Sl odin SIS (i
ohorie glols XNgd o Juate (ol p iy 4 0l S
9 Smjbme g Slg (LS slaodly (gl |
iasdgh wlu (sjloodly sly (Sl 55l S S
20 S oo Wl (0liS slaclld > (5y9p8 (B
4 byyo sloodls gyglae> Gobo 3l 55,9l g8 gl
5 s> bulyd g Cagb) «SB Ol il il (ola el
o &S Wbl o deyie slaoslys 5,550 eolawl (gl p .
SR )3 295 oo Gyl (5l 9 Jgeazme M55 ot
N ad g ae > bl wopl bl slagyglis pgd
Sad g S Syl 5 wmd oo plol |y Slusloxe
2 bl sl Jibs (LPWAN) G paenS 03 s
(o oo LB aloye 53 )15 (65,5l Masdon
9 B (i Gl piline &5 A5 (5glaen Lol ]
L) Slasloeo (ol Laasgs yol 3] Attt loaslea
los)glid (nl 2565 o0 oo (& L) 9 40 (3L,
OBl )l 5 )l 5 slacdlop (S wald b
sl Lol S o ol 1) Slasloo g (315 (g5loo 3
@by g Jloyl 2 25 3 @)l sy (sl (B3I, 2 oS
bl oyl ool sl b yguin 5 pl o CleMb
Sde b 551 gl oals (ST el jolues b s b oyl
2alg3S oo ol jl (S etiilos (b jome )3 SV

2oy (M Ll Juwsly 0yls 13 lasl slye )3 e
Olednd g Ol5ygliS & 29800 (Bixe (Shg0 )3 0jo> (x
Lodld p ine (£ly; Y guams Cy e dilyslel (Sl SusS
A8 Ol
RELICSS

‘k}o‘ cJ._.;A:\).lg DJu‘é}é O.)I.) Oli_gb Li_'{ ésl{ b):g?d).
S5 o ya & Cawl boodly (gilwo pudd (gl o Liebsl B
ool oo it o eis 055 5 8 ol STy
ol 3l lsebol Jgan 53 «53yslsS i 53 (Soh 00355
Gold pl KaS a2yl 05 mle Copte 5 (Jlaisl
5 Wy o g gloj e My el plgie
g & 131 (gl g €l ligabsl Hliato (gl Cunrd
ol s BB anla & gyl p wl,8L
Mo (opd (Bld g oudpje Jld 4 GEMSS pan
Iy odd gyl > (2lie dlgs Dyge > Wlije den &5 WS 0
Sk 3l 9l cnl comzmen w3 oo JL8 U yies 5
duwgd & (55 )gliS 0je 5D (rex IS Aoy 4 S
5 1S Gl by Sl 0,55 S o S (g sliS ik
Cogo deyie Gledbl bus o akil 4 Kl pae
S5 5l epes > 3Pl g plei > pgpedre
shr by rglid sl nj ((Sob 0055 (@Bly > 95 0
el b3y 9 ogmlesl (ilodlons emen (Sless
Orde SioguS a ly i 5)ysliS bl den &S WS (s
(Galvez et al., 2018) wiiS’ o s
L sl ok
omile 553 5" s ghuan ign

Sl b oS 5 5 (wile 653k 5 (gtae Jign
ol sladigy I S pleieds sl coinl 5 Slwle
CabB b ool 5 diedgn (sla, K bawgs 4 lnosl
03l dsgare Sy d9de Siglaer Py LISy plxl
o S (o0 wrl )b 5yl plaasie (1) e K
S 5 el el ol Yl 1l o i ] & 98
sdne dlge 9395 Glise g Cugh) (e b Sl slaodly
o5 Jsb > Jpame o 25y 5550 os lyy (oo
S5 ln pgld ke omile Ok ) 92y
oy 0,5l o S5 sl sbodly dcgesre
Ygame Mg (il dlp begdgise I b5,
9 48 )50 Capde dej 5D Gedle (650 uwl (g5y5liS
e 3 Sl S 9y s b sghiS Y s
Gpns e LiblS o o Clipas g @Y il J)J
290080 Il carge o Shos (duiiin 9 (LS sbaisS
Kamilaris et al., 2017; Liu et al., 2020; ) >4 0
b oomile (6,50 slaen sl (Wolfert et al., 2017
LSL&O.)‘J » 10419) 9 L&s.\Jﬁ) A dLUb9§J‘ ‘_,’.:L»)Lu»
9 Joawe dSles il Sl 4 o gl
o3 355 ooy 9 53909 oz (il JBloay

1- Block Chain

2- Artificial Intelligence

3- Machine Learning


http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/ja.10.20.94]

13

o3ljien] s dezma g Gl lelie ol jins Juslous] (ol aabls
VEY /Y oylods [omd Jlo /65y9LiS 50 (g,8T )8 olod punly

s kiS5 ooy epslaer ol B
sloodly (gyglmer Cacdl a4 Ll .l aidlyyy Solotun
blys g Cogb) (S ol aile Gl (gl el )b 4 by
(Navarro et al., 2020) 1S o oLl (55)5liS 1> 55
SlapiygSl olial (VoV+) ollKen 5 Loyls (yiaghy
oS 4l o) Sl (o plper |y omdle 6050k
SipasS July8 ilwdigy coge & 00,8 Slolis ool
Ol)Sen 5 @yalgg yimgs .(Sharma et al., 2020) >gu oo
byl b 50 4 b g ooy (S 5,8 &4 (Y4VY)
S8 e o)l3l s o Sy puse 5 (AL slacslon: dspac]
Ladsd (55,9liS & (sloy 3> oSS .(Wolfert et al., 2017)
b (555l cilizen (la i 3)90 53 g}y g adlllas 4
Soglen i (el sain W b S gy 0 Sy
3y90 53 oS pl B3y o by b odly Judod daesl
ol S5 Jldar 5 S o Jos ablir ©yp0a i e
wilsee (b isu o bl g Jols (oUly el oo (350
QOIS SY g Coled 3 g w3 il ) (655l
9295 prie S sboa Cao ol S0 4 Slgied oS
2 s yglid oS 5 el b )98 a8 i g (alolid pjliue
gl x5l plojen edliul (slinedy Madign (gj)liS
GRS L Jols g (o) b oS sl (gy5liST > il
b 298 (659l whuaw (2Ll 5 3,Sdes 90 g
Sge 4 Masdgh (59l 13 plgi e s ygld cpl oSy
CulS g @lie Spas lalS S gagle
Cuwd (£5ygliS Cupte doe 9 Mg Bl Y gaxe
OlRiggy (B cul (35 3 Sl pSle Simgh 53 8L
Oy Sladod o (9o anlllas 4y (gl josx (ganl8 Ly
G e GilaS ) 3ige IS & glodl ) sl
o Ogdee Jols (6)gld Sy L dedon (5j)slaS
lold o Mol oldlas oolasl o saplls
4 Sl ey bl (eanaod g lagsysld Sy
Jol5 S50 L gy ©ypoh &5 42 )L s S Oj90

Ll 005 cb)b
2 e g 09l cd b Sl (o plytedr (655la8 (i
DA )9S ol (oLl dnwgi 118 53 Wl 0 (65928 o
il jlies Cuxdso d ar g b 55 ol S ) Lo
(5558 il Y garme B gl (lomoc] £55
Sox8 S99 g5 S|y g Waling) 53 cuslie ) (59,05 3929
3929 «5ipgliS b by laans; > (S 038 Juass
S iyl b Y pame a0 (odblid s slacyje
e glio SYgame (a9)ls QLS @iy (yisj b
P Sl Cao b jyliS s b bsye udglie
el Wiy can 5o (gablas GBIl 5L oyl Hlasl
b ol 3 S eolitsl JgamecSs dlazil §| e,
e i jledieder cage oS (lailjgld glausy,
Hlad,S 8 oS g (g 3j90 A Al (gyeliS
95 >hb lp el Glpisa Sl o0 adllae cpl slaiin
Do odlaiwl oab] > Wedsr (£5)5LiS slapiums Iy
dS90 9 Sy g B g Cupe (SleeSe 29

phar hr Slwbre o8 J1 e ol &) sl 08
ad gl Glos Y Oyg0ds 5 95 0 o3litl 40 L))
Lo sbdl Coymal gl Cojpoe & plaslosiadon 53
Slsbro o Jrledy gd e odlital s pl GuLI) LS 5
Y Gloslws a5 (Jbs 50 5,5 0 &g do lawgi S50
@S (o0 Jos 05 Ojgohs ad g e D950 (Bl pl
5 P poie (Srglaen (fpdse |y osls &5 50 ()l
Jo lp Bres 6ph e Madigr o380y, ]
4 by ol bid Jho lacd) wiS o oolatl
9 w..blf oald u.i)s)sl 39‘“’@ —>g0 )A‘ .(JB Lgxkl.ob
BpaneS odymS aSud b il o Jsl ce
ol Bl [Sig 5185 5 5 (LPWAN)
slodls wlio oS lae o (659L3 Cpl o JHleds )l piwnw
(b9 oy 5 Giomis do S om0 Sl jguis 4S)
2l oS Coje S0 Jite pl 4 g by
2 s Mliee pleS ©yso 4 (5SSl 5 ()1 5,
lmosls 5 2950 plieS” (2 S b b jguuas Sl )90
Sad 4 g 0y ol Sl )3 0ad (5SS © g0
Aoy Gy lp bl g Jite BpaseS 058
ook g )sld 5l S5 oold IS cpow (gdiwd pd g oo
culio gl lad o5 @ ]y bodld Wiy o &S
2 Oglite Gz 5 Sy 3 BN I o> g0
S Ao 9 42 )LSG 03 (pasude Sogz )l 9 oGk
sl iygls npSHn 5l (S el oW (Silea
9 v b Jbopn bl b cupse
J23 oo pll |y Wodls coiel (IS a8 (5,5L3 u’ﬁu’f’UP‘-’
o)ﬁ_&b 05914 0395 s Ssl ool W Y u,oJM.s
S99 S asd bwg (oo yod (8l 5395 00 6,158
(LPWAN) (8 pua00S" 03 yjind 4 Sles ataST al ol
Awd )l 3 (Symls Mo Jloin] 5 Cans S
5 e hgr Jold o cunl 50k g Gnpia B
b oomdle (6:50L slapi oSl adb oo (mile (500
Lngo.)l.) 2 10319) 9 LQJJB) IRV Lgl.bﬁﬂl UJL»L.M:
5 Jeame 3Sles le)Sle caw giuiy
025 (383 S dnpie 9 399 Stz jo Loy JBlisay
G oMbl @l L sells slacawluw Sl Lo
DR o cnl Sy ) edll g sl); oulidlen
iadgr (5508 4 ol sl conlple ) aljwa
Sloodld 4y oo yiusd (peizmed g ol g (oot o500 & LS
4 oy iz ol b &S cuwl calisee wlio jl oo ps g 3480
8l oo pd ol s5,5la8
by gl lelid (ol Jiagh (238l
b sl aolyd U conl ot 3,550, b (65,0l Canin
u&v@; Om?l?‘)“ Olalao JEotVERVE S I |) Ca.«f)‘.))g
Olyisds )1 (65,98 o )3 (5)9l8 3 )8 4 sloj >


http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/ja.10.20.94]

V14

ooljdan] pu daze g ol lasls oy i uslowsl ¢ ol dabls
Yodgh (65)9liS 059> 4> &ilygld (slaky, olulid

Ladod (5))aliS dipoj ;0 Wlidsy jl coles (gly (gd
Jub lacs b g (lj)sliS & ladye slags)glis anwy
g0l (colS,I8" g o ygd (6,135 a0 0550 055 oy
y 0l5agliS Klg oo diadgn (65)3LiS (slacsyglid b Lasi o
WS ool )Uf u;‘ d‘ﬁ
sl Jbo Cliiss Jlel iadon (55)gliS 4 gl
b jguiar Aiilo 3.3 (559LiS” (slosyold jl a5 Sljpolis
RV VLY (BRguis "319:;(5" ‘J.).lfun o3l

4 Olj”Lf;f dl).g L_Jlo u)Le(.w ‘SLE.Cl :‘5".0 Colos
SiaaisS sla o ysld o Cljpss 51 eslazwl 9 LB ks
Lol g

d])’. Py dlﬁ)‘)’l{ NEN WS dlm)b‘l.g Axwgd
S e lwebl (5l @ g5yslaST SV gae
S pbsl 6,5l oolazdl byl s g 1y 55 gla 5

‘3‘5).-\5 9 ’S-MH&“
SN Boio b plyon 5 bigles I cusl o)
prowe Joloyude ohige 5 ol (ol lgicar jluly slad]
ly ool g (19,8 Cols 039 cnl (ole g (soine (ol>
il Al
References

5 e gaw ) ol Coel JSe L agalge > (5)5ld
S KB gk 2S5 )8 A2y 0)50 b (o aw
Slgs o &S Gl dual oly pppre Nedgr (glaigyglid
3G opl addl g asl (g5,0liS it EMSe 0uS >
b s canidly b 5 G (g5l S5 g 0392 (55518 ol
&Bly > 2)5 Jo |y M plad Gl 008 (g 5r9l8 S
ot St G35 dba opl ) gl Cupte g (SleSs
Silwdiadsnr 5 Jluzud Lisy oS Cwl ol o olael 9 o)l
» 1l olle Mg o cwl gladeasty el (S
SxoliS 1SS ol oyl a8 s ol Cotel Gy
I Glegerme 4 dog dajls Medgn (5j)sliS 4 (i
My s @ bl o cal olasdl g sl sl Kl
Dgd o dnby 8 plabul (gl paeo
s sly gd sacunlis 138 Sbcdloy) dawg
liwgy bl ) Copp oyl ile (38 e lo
Glaoyld g ooy & wpiwd dep olypen 2l
e s |y Sedgn (655l
awg g Ohjesl baaly i Sll g9y Amwy
594" (slagsyglid 5l oslazal sl of5yeliS o)l
Caedl 51 SB 1 gyg0m0 5«0l mlie Cojte ciadisn
Sl dawg g Gliass jl Colesdiyldyes 1 (65buw

Abbasi, A. Z., Islam, N., & Shaikh, Z. A. (2014). A review of wireless sensors and networks' applications
in agriculture. Computer Standards & Interfaces, 36(2), 263-270 .

Alharbi, H. A., & Aldossary, M. (2021). Energy-efficient edge-fog-cloud architecture for loT-based smart
agriculture environment. IEEE ACCESS, 9, 110480-110492 .

Avrasti, M., Garousi Mokhtarzadeh, N., & Jafarpanah, 1. (2022). Networking capability: A systematic review
of literature and future research agenda. Journal of Business & Industrial Marketing, 37(1), 160-179.

Araljo, S. O, Peres, R. S., Barata, J., Lidon, F., & Ramalho, J. C. (2021). Characterising the agriculture
4.0 landscape—Emerging trends, challenges and opportunities. Agronomy, 11(4), 667.

Aromataris, E., & Pearson, A. (2014). The systematic review: An overview. The American Journal of
Nursing, 114(3), 53-58.

Demchenko, Y., Grosso, P., De Laat, C., & Membrey, P. (2013). Addressing big data issues in scientific
data infrastructure. 2013 International conference on collaboration technologies and systems (CTS).

Ferrandez-Pastor, F. J., Garcia-Chamizo, J. M., Nieto-Hidalgo, M., Mora-Pascual, J., & Mora-Martinez, J.
(2016). Developing ubiquitous sensor network platform using internet of things: Application in
precision agriculture. SENSORS, 16(7), 1141.

Galvez, J. F., Mejuto, J. C., & Simal-Gandara, J. (2018). Future challenges on the use of blockchain for
food traceability analysis. Trends in Analytical Chemistry, 107, 222-232.

Gomis, K., Kahandawa, R., & Jayasinghe, R. S. (2022). Scientometric analysis of the global scientific
literature on circularity indicators in the construction and Built Environment Sector. Sustainability,
15(1), 728

Haddaway, N. R., Page, M. J., Pritchard, C. C., & McGuinness, L. A. (2022). PRISMA2020: An R package
and Shiny app for producing PRISMA 2020-compliant flow diagrams, with interactivity for optimised
digital transparency and Open Synthesis. Campbell Systematic Reviews, 18(2), e1230.

Harris, J. D., Quatman, C. E., Manring, M .M., Siston, R. A., & Flanigan, D. C. (2014). How to write a
systematic review. The American Journal of Sports Medicine, 42(11), 2761-2768.

Idoje, G., Dagiuklas, T., & Igbal, M. (2021). Survey for smart farming technologies: Challenges and issues.
Computers & Electrical Engineering, 92, 107104 .

Jawad, H. M., Nordin, R., Gharghan, S. K., Jawad, A. M., & Ismail, M. (2017). Energy-efficient wireless
sensor networks for precision agriculture: A review. SENSORS, 17(8), 1781.

Johnson, M. D., Hsieh, W. W., Cannon, A. J., Davidson, A., & Bédard, F. (2016). Crop yield forecasting
on the Canadian Prairies by remotely sensed vegetation indices and machine learning methods.
Agricultural and Forest Meteorology, 218, 74-84.


http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html

[ Downloaded from jea.sanru.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.25383426.1402.10.20.6.7 ]

[ DOI: 10.61186/ja.10.20.94]

o330 s dasxs 5 it )l lelie sl jinr eslowd lus anbls

VL0 ereerreeereeseesesssessee s 18 et e VEY /Y oyleds /omd Jlo /i65y9liS po (g,81)8 (ol pealy

Kalyani, Y., & Collier, R. (2021). A systematic survey on the role of cloud, fog, and edge computing
combination in smart agriculture. SENSORS, 21(17), 5922.

Kamilaris, A., Kartakoullis, A., & Prenafeta-Boldd, F. X. (2017). A review on the practice of big data
analysis in agriculture. Computers and Electronics in Agriculture, 143, 23-37.

Kassim, M. R. M., Mat, I., & Harun, A. N. (2014). Wireless Sensor Network in precision agriculture
application. 2014 International Conference on Computer, Information and Telecommunication
Systems (CITS).

Kim, J., Kim, S., Ju, C., & Son, H. I. (2019). Unmanned aerial vehicles in agriculture: A review of
perspective of platform, control, and applications. IEEE ACCESS, 7, 105100-105115.

Krishna, K. L., Silver, O., Malende, W. F., & Anuradha, K. (2017). Internet of things application for
implementation of smart agriculture system. 2017 International Conference on I-SMAC (loT in
Social, Mobile, Analytics and Cloud) (I-SMAC).

Lezoche, M., Hernandez, J. E., Diaz, M. d. M. E. A., Panetto, H., & Kacprzyk, J. (2020). Agri-food 4.0: A
survey of the supply chains and technologies for the future agriculture. Computers in Industry, 117,
103187.

Liu, Y., Ma, X, Shu, L., Hancke, G. P., & Abu-Mahfouz, A. M. (2020). From industry 4.0 to agriculture
4.0: Current status, enabling technologies, and research challenges. IEEE Transactions on Industrial
Informatics, 17(6), 4322-4334.

Liya, M., & Arjun, D. (2020). A survey of LPWAN technology in agricultural field. 2020 Fourth
International Conference on I-SMAC (10T in Social ,Mobile, Analytics and Cloud) (I-SMAC).
Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & Group, P. (2009). Preferred reporting items for
systematic reviews and meta-analyses: The PRISMA statement. Annals of Internal Medicine, 151(4),

264-269.

Mulla, D. J. (2013). Twenty five years of remote sensing in precision agriculture: Key advances and
remaining knowledge gaps. Biosystems Engineering, 114(4), 358-371.

Navarro, E., Costa, N., & Pereira, A. (2020). A systematic review of 10T solutions for smart farming.
Sensors, 20(15), 4231.

Ojha, T., Misra, S., & Raghuwanshi, N. S. (2015). Wireless sensor networks for agriculture: The state-of-
the-art in practice and future challenges. Computers and Electronics in Agriculture, 118, 66-84.
Pinter-Wollman, N., & Mabry, K. (2010). Remote-Sensing of Behavior. Encyclopedia of Animal

Behaviour. In: Elsevier Ltd.: Amsterdam, The Netherlands.

Praveen, B., & Sharma, P. (2020). A review: The role of geospatial technology in precision agriculture.
Journal of Public Affairs, 20(1), e1968.

Raparelli, E., & Bajocco, S. (2019). A bibliometric analysis on the use of unmanned aerial vehicles in
agricultural and forestry studies. International Journal of Remote Sensing, 40(24), 9070-9083.

Shafi, U., Mumtaz, R., Garcia-Nieto, J., Hassan, S. A., Zaidi, S. A. R., & Igbal, N. (2019). Precision
agriculture techniques and practices: From considerations to applications. Sensors, 19(17), 3796.
Sharma, R., Kamble, S. S., Gunasekaran, A., Kumar, V., & Kumar, A. (2020). A systematic literature
review on machine learning applications for sustainable agriculture supply chain performance.

Computers and Operations Research, 119, 104926 .

Shi, X., An, X., Zhao, Q., Liu, H., Xia, L., Sun, X., & Guo, Y. (2019). State-of-the-art internet of things in
protected agriculture. Sensors, 19(8), 1833.

Singh, R. K., Puluckul, P. P., Berkvens, R., & Weyn, M. (2020). Energy consumption analysis of LPWAN
technologies and lifetime estimation for 10T application. Sensors, 20(17), 4794.

Terence, S., & Purushothaman, G. (2020). Systematic review of Internet of Things in smart farming.
Transactions on Emerging Telecommunocations Technologies, 31(6), €3958.

Trendov, N., Varas, S., & Zeng, M. (2019). Digital technologies in agriculture and rural areas—Status report,
Licence: cc by-nc-sa 3.0 igo. In: Rome.

Tzounis, A., Katsoulas, N., Bartzanas, T., & Kittas, C. (2017). Internet of things in agriculture, recent
advances and future challenges. Biosystems Engineering, 164, 31-48.

Villa-Henriksen, A., Edwards, G. T., Pesonen, L. A., Green, O., & Sgrensen, C. A. G. (2020). Internet of
things in arable farming: Implementation, applications, challenges and potential. Biosystems
Engineering, 191, 60-84.

Weiss, M., Jacob, F., & Duveiller, G. (2020). Remote sensing for agricultural applications: A meta-review.
Remote Sensing of Environment, 236, 111402.

Wolfert, S., Ge, L., Verdouw, C., & Bogaardt, M. J. (2017). Big data in smart farming-a review.
Agricultural Systems, 153, 69-80.

Zhou, K., Liu, T., & Zhou, L. (2015). Industry 4.0: Towards future industrial opportunities and challenges.
2015 12th International Conference on Fuzzy Systems and Knowledge Discovery (FSKD).


http://dx.doi.org/10.61186/jea.10.20.94
https://dor.isc.ac/dor/20.1001.1.25383426.1402.10.20.6.7
http://jea.sanru.ac.ir/article-1-367-fa.html
http://www.tcpdf.org

