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Abstract

The rapid growth of the ornamental fish industry and the increasing demand for high-quality species have
highlighted the need for advanced management technologies. In this context, the integration of Artificial
Intelligence (Al) and the Internet of Things (IoT), often referred to as the Artificial Intelligence of Things
(AloT), has emerged as a transformative approach for monitoring, controlling, and optimizing ornamental fish
farming operations.

This review systematically examines scientific literature published between 2018 and 2025 to analyze AloT
applications in areas such as water quality monitoring, early disease detection, feed management, biomass
estimation, and behavioral analysis of ornamental fish. The findings indicate that combining IoT sensor data with
machine learning models, deep neural networks, and computer vision significantly enhances both the accuracy
and speed of decision-making in aquaculture systems.

Despite these advances, challenges such as high implementation costs, limited availability of standardized
datasets, and practical constraints in field deployment continue to limit the full utilization of AloT technologies.
The future of ornamental aquaculture depends on the development of cost-effective, localized intelligent systems

that ensure both sustainability and fish welfare simultaneously.

Keywords: Artificial Intelligence of Things (AloT), Ornamental Fish; Smart Aquaculture, Internet of Things,

Machine Learning, Computer Vision


mailto:*Mahmodi.roghaye@gmail.com
http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

1FeF Jl /¥ 0,5l /283158 Jlu ) oLyt

ONON n

) Obdlo (v 59 99 o oo 50 Ll Co ! g (5 guan igh O 39 ,U5

\ s .-
(Sugans 4,
*roghaye.mahmodi@gmail.com

Sledbor L3S (Vb o le SIS divin fo (s opbo wgd (T sms Glals W13 Plal 5 K33 S lEdas 5K 50

Ol g sels (o8l s 5 Liose! wlidas

\2~i_\14).o:@)3;3é_3)B \i'i‘)ﬁ:ZQ—aL_f‘)Jé_)Jt}

sz
Canis ) g b 3 4y 555 5l eslimal 4 5L Vb CoaS L s S (gl Lol il 5 5 Olale cxis B X
(AIOT) Ll 5 smn p5a Olsie b CUEl &7 (I0T) Ll szl 5 (Al (o 5man sp oS5 canas ) o3 sl 03 8 w1,
sl 0kt e 5 Olale s sanT b (sileang 5 S (s Ly p ST 62,505, Ol @ s as il
wbe oo 53 AIOT (clas 1,8 6 uS o gy 1 YOVA-Y YD L;Laduu;bo,w@boldslmrwuquﬂﬂdw o)
e Rl Jdowi 1 (5 Olale S, o 5 00 5l (s e S Sy e g lony fK‘-‘“ﬁ) s T S ol
S 5 253 45 500l gl 5 Gons s e le S 3 gadn LTOT (sla Ko claosls o5 o7 a3 o 0L
Ans o ol a5 BB sk ) e ST Gl ) drfrw

53 ke mlsn 5 3kl slaosls 4 (o s 3 Sy gdoms e sl VL slaan 5o Sl b Al el 2y al s L
Lo 38 (S s s 5 4 el g (25 OLale 250 5 ol T .S a3 guoes | ATOT (lag,5ls 1 JalS™ snlizal 55 ¢ Sls |zl

.MM’\JOQD@GJ}&J‘%EODNJ}L4;..LL§|}:.34§C-|43}44{OJJEA}°JM

S5 3S ali cmtle (5 ok L3 il aanedisn s ST (s Olals (ATOT) LI e sian 200 35S Sl

A


http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

cee shal S gid) g (S g0 igh O 3,15

O]

5 Gl o ebdl estan Gisn slas )l
Co pde J.ch L(b»)).g)ls u.a‘ o LS@LM‘ 9 os)).'l.mf )L&-Mo.’
oAt e Sllogs ot CablB L O catS siaign
Sl FaeslS b Gk 5l s le 095 9 Koy
i olo (28lg )8, ks 2 oSSeuly 5 wiedign 355 Slagtann
JB semlegil 5 0B, g edgicem eiele Gk
L .(Khabusi, 2025; Mandal and Ghosh, 2024)

S5 S clale 095t Slallle it il
o.\.l.ﬂ)g: 9 99d%te (S0 UL:.QLA » ual.> (5&&).&9).: 9 Qlasls
anly> SaS laixe g B AR g 4 sb ) sl
e plol YL CBo L) £ l5e Cu e g s yaelip B oS

2950 U9

ools (slaolSely )5 (slod 2l Gz ()50 (nl pll s

Web of SpringerLink ScienceDirect alo> ; ,ae
alie -7 Lo 5l 285 o,00 PubMed sScience

bloyl dodo a allie B0 Loy (6,808 51 my coadszdly

5 okale Ghygn o ol @op)l5 5 AlOT | i

LA ol

S928 3! 0 AloT Lol <321

3155 o7 (ATOT) Ll i) 5 eptmn g ple
bl (S oo 0018 5yansil b0 Jlems Ui sl
ol sl bl Sl gl S 1l (55 90 5 (S
Slr Soras Sh9n slapt o8l 5 Slogse 5 lare @
Ol e JLST o Ll iadign (6 S pueual g ool Julou
Golb Lmalidl g Sluls ol (ldes (5lwaigy 4 <l5!
PNigid g0 s

Lol 6 i) gl yKas
(5)51@_? GL:.QLA 9 ASJ Ja..:;m )‘ ‘) «51'"" ‘_;Lmoolo Lm)f.m:>
(_gl.éjim?‘u"m(_gl.@)im?&uh)iu}w‘usa
CoaS dLﬁ)iMa} RECHIW-S <5‘5)'> 6Lm)§m> 9 Sy
)l S e il atugy ek 4 1) Sligel 5 (559
u.dl.ﬂ.m 9 U)B.AS 6;5 o)L.\J‘ L: LSJ Ja.ou les W)L»

£%3

A0

Suaio )3 bS5 £ sl Sl Lol e sla Lo 5o
oy ool a8l Gl s BB sk 4 sy ol
Vb golazdl 3,1 b o)ls SO lgre & e o lale
(o305 T GlapianmssST )0 o & Sl Cel ks
Lol gy g5 5 (SB Slgzge (5)lnS Son s
gl s ol caslie Co pae 5 65leS (Jly!
ol caiS S Jels il ol s ol enas |
Gl ol 5l plaebl 5 it Lo poe s lon (i
ol o (AD) eoran (hen (6,08 ) ol jo
Olee 4« AloT lgie & cadaislis oS 5« (IoT)sL!
6L:b)im>c\5kslbw.w|o¢;)}ér|é Sesudy g (6,8l
ur....f‘ spH Lo asle 6‘4"‘7“ ‘_gl.molo 6)516"‘? g‘.@}IOT
6‘)‘3 Al LgL“[‘?"")ﬁi” 9 Xy e )lSA.: |) Q)B.\f 9 J}l?u:
Sl 25195 oo g o0 o3liul (Sim A 9 Sl Sl
Huang and Khabusi, ) aes S 1) o OIS
ol ronsil o AIOT 4 (gy55e (Jlie sy (2025
Ol CulS dgpn ,0 LSa las,glis ol 5l eolaul W23 o
2355 5 00is) oyl wlem bl gt o oSL
Huang and Khabusi, 2025; Tina ef) s ls 5 5 S aiaisgn
(al., 2025

ool idu 0 a5 W o lid Sldasd ol 992 b
oyl obsin b osgie lalllas ey gldlold 5o ¢ iy
ladisS p o iagh yde 318 0929 05059, (doe )51
wibe (g plale P Gla Shg 5 005 35 ke (STysS
4295 3 50 oS (0% Jleiniy § S5 e s 4
Sy gaiso ool anl slaosls (yladd yioren ailes 5 )03
Copoe 45k g 380 Sl Vb anie (i slaaisS
el 36 LT 5 sl a5 ol ot &lge 5l ¢ camass

alie (nl Bus wjex (pl ;o Oladod ayyw ol 4 axgi b
Ll ooy 5 5 atepllss 5 moly oo oSy @) ecg 50
55505 b Ll egian Som» 0an (slopmas 5 loilx
G & 5550 nl ol (S5 sl Sk ok
eor 9 xl sbidin s oS laoje>
palp Caro (Vb g 5 b e byen ol SKaegh

I\


http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

1FeF Sl /Y 0 ylos /o233 b

o) bl

Huang and ) 4,355 gladel 5 (5 3loaige « ole slaslow

WM OIS pliR0g; anseis ¢ (Vadloori, 2024
- Gl 48,5 13 saleidas soliiwl 890

25 olple g9 33 AlOT (o )5

Goslgez oS5 b elidl Cipnl 5 egian Shga gl
o edos 5 sldl o yinl glo Sas 5l laosls (glalasd
@bl 5 6ok (5r90 0 cEghan Shgp p (e ALyl
a3l g pSetnr JSS & ]y ool Sl
raie) op Sete 4 aalsl o (Rastegari ef al., 2023)
obale Giysn g Gasnel 5o kel egias Sign 5p)l5
g oo AN 1y Sy

Ao g 9 A5 (5 o
slooje> 5l (S olpe a welse 4l slapten
5 oheale sleudis Clled Gialy b sl 5o o lsos
Ol g 08,5 JS0g> | aday anl )8« aows slo sl
S smslio Glies it sl 50 3] Slogzge a5 aiS oo
Gl ooSme Al el o jpghy S il s 1) Sl
slp o slaghs; 5 03,5 wald lagians (ol dnugs
00D oy 2 S50 e Gl g 4 dsT slags il (6 jluaige
&85 9 adss Do (gilwdinge b iadipn 4385 loptan
slaaiss )31, S1hs5 ()90 e 5 98y Sl a>ls (s3de lge
(Huang et al.,2024) glasllas ;o .au0 oo i3l calize
(FCR) S5 o Coms (s5lwainge 51 "GBM Jas 5
2o g b eslinul (ADG) ailys, 039 Rl eSles
RS ceye Smiim slr TAYEY Jobe g2 LB
OIS ailygy wdy e pe (S lp TYYITA  SThes
adss Olado moli8las olo Hlas megh opl glaaidl a5

S oo wal3 15 Ao,y 09 Rl on i
O 50 oS i ole slagdss (LS, Sogs aseis
Tbe 6F%e syl lye 4 (Fgo sl S 5 (nile
oHlen s Hu a5 Geoe (6,850L p e aibol ailons

2 Gradient Boosting Machine
NG

ol S e Suge oy oS aliwsy
5 oeile @l lap o8l & Jate sl gs b S
4 4355 iledinge g 009 (eSS L3, lod gl
5 5 > sl gl ( 5, sla S ;5. 89,00
plRg; plolid (Bl 5 005 obo, 1) ole (6,18,
Huang and Khabusi, ) oS o o203 1) (5l 5 oyl

.2025

lEgan Sigp gl 95!
laosls Jras )5 (oulul (185 (egiae 9o slapi 5l
9 &o& Sledl 4 IoT LSL“;“‘-’ alwga Omd)jié.o.? raLé
(Sl se G,k 5l e )65 (! oS oo sla) x>l LB
Sa e 5 4di5) eolul glanl b giluatg 5 s5ley 509>
93] E5l30 Ca e sloogeds 1o (5 ,Satz 35 (o
pkol .(Huang and Khabusi, 2025) wlos,s olxl
S50k ioedtle (6 550L) (egian Aga bt laSSS
Foo Bifon oSl (3B Bl 5 oetle oliny et
ol Sl p2ly8 059 (pl jo 1) £aitie 5 oduzy (slaools
= gl wied;ad slaylpl &1L isle (5,500
P o sloosls u*’)b)’ 30 o5 gds gl LS:L..;LM 5 alon s
sl g Olpess cmim el JOT 5o K> 5l Jol>
&S o w2l Oldes (giloaigs slp | Gl Slosonas
5ok 5l 4 iy lacgeman; lye @ Groe 6250k
ol Vaix cac slasll 5l gFone b omiile
w28 oazmy gleosls 511, YUzl o S 7l S
i e (Sosls 3185 )8 ohsd STyl ol so
9 w.....vLo @Lu.» .o)lo ‘_g\oo).';.mf oﬁ)lf 5([.@3.5\.\43 9 ).vjl.@)
P Ermae e Gl szl Gl & ngal il
ol d 1) Gyl Dbl Jolox 5 et (Sl 55900552
ol G,k 5l (Huang and Khabusi, 2025) oS .
(Bl )L, gl 0B esrae iso Gla e oSS
5 Sl JYarul 5l adss b 658 b aie gl
Slg Golame 6l ceslio (63,505, coabad pas L agzrlse
2o bS5 0SS b s e @l 65965

il omen olad )5 50 otan Shge slapi oKl

1 AT Algorithms


http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

coe slal S yiia! g (5 ghucro (sig 8 31,18

O]

S50 i sl g, b o] oS pglin il 5 55
Ot Sl LS 655l s d(Sloygs g (S
Flores-Iwasaki, ef) cos sl slopg lsST g 9,
Eoman soga o (I0T) lusl co il slas,ols (al., 2025
Madgr il sl gaellS o)l el ans j3(Al)
2 10T cla S datilols ! 55 ilos S wtl 3 T S
sl oy3emST PH oo aiile loosls (ol abiz &0
aSed Gayb jlge0)S Cud ]y Sl (e 5 S90S w559
Tina et al., ) oS o Jlo)l Gl Glop ey @ o o
Gl oe awsds uw 0aB6 glaex sloosls (2025
sigy b Sighige el Grae 6,55 5 oatle (550l
ol Slillas . 58 imibe Jisl Slhs g Ol
iS5l a4 gl Jde b 0T oS5 a5 wleols
5 (GRU) jlsojlg,e  aaS5L sleasls (RNN)
ol ceas i <83 (CAE) iglsils sla i85 50 095
plawsg) laie (ISl g and oo (Bl (6 etz 55 @,
Sundararajan ef al., ) o3l o o218 Slzu Ll i o,
S50l (sl 385 9 4 5aeS sl K cogdleay (2025
P95 S3lwdiaion ;0 nte (o5 «Sligel § & 5908 (5 9
Sl (V- ¥F) o) Ken g Yadav .og, o jleiiay s olale
2l Giye Sl 0 I0T o S 5l oolaul a5 wols
CotS slaools C8s L Keiz St o ge olow] oo
.(Yadav et al., 2024) o Sllee slaas o als 3 ol
o1 idals el g ks, (YY) o Kes ¢ Patroj
ols Hlis zuls .aisged Judod Les g (5unST Ol sy 4y 23Sy
B, 5 Sty oSS slaosls 5 i asne Sl 45
e slaailels oplpl 19,105 oo ;5L A 5 5 (55 >
bz Ll 8 5093 oo sl ailgl oo (5mae S92 5
3 Oz iy Blas a lale Gyl B g, e
Gian (Y Y0) ),en ¢ Flores-Iwasaki (5,90 slazilas
e sladilols a5 0l (8155 5 (o) 2 ba pe e VY
b awolie )0 (oedle (5,50l slapi,sl LS 0 ToT
Soet 9 o9 yo Rl 6550 0 Il Sl s L
Bgd oo pleale o)
ol CatS o e o[0T g AT slacs,sls plesl cggame 4o
| ety Alslan 5 K533l Lol gy iy (IS
5 el Lis corge 54 5,05, cnl el 05,5 oal 3

5 o 50 ol g VDL oo b csiols axwss (Y- YY)
w8 b cedly ol S glakame jo > diS 5l g
e e AYIY

B )l Gl Wl sy plye 4 i Sl ik
ot (Yo ¥ 2) ) Sa g Wl . sl o0l a5l (glagdss
o b 1) 4305 (gho S 4 Kidgas 4il,] 8o 4pi5 (g1,
S ASST ! jigo Jao (reizeen 3l g0 baipo (S S
59 oble 4855 Dlads gy sl (Y V) o, Ken sZeng
1,781V F azg5 b C80 «aiols anwgs (5,950 (sl B!
Ol gl

Sy baraw ) 050 50 Gloo mlS Slidsy ax S
wioy o Olillae Ll ol onds plowl bjgn sladisS
4L o e sl oedle 6253k slap oSl 5l osliul
oo o Sl ol kg olele o Ol CoiS 5 4w
s Balaji wdss 5 b wedise slaptecs 4 by
slos JB5053 b jshaie ay aly goyanly (Vo V0) ol S
il divges (b (cagleS T Glaale (sl 4355 9 CotS oo
5 1,5 25 il olosle Uil ] 555k slice &
5 Slisel Ll L & ol o3 alS b oo 31 i
2355 5093 ailolws slepg IS 50 138 4505 51 (AL s
ads5 oSws (pl (0,8 colaul sl 3l eolatnl L ol
Shslagle; o 1) camlio 5 @gots (oa3lie Wil oo 535>
e g ol |y Jaamme lojen g waled pal 5 oud el iy
beo s pH v alS & g0 )0 e ol 50 0,10 o5
o ol 51 b ogi co 0ols p3¥ jlaia jlore a5l yiaS a4 O
1y OBl cnl panylssT pllo & )3k ol 90,5 clidloe
Sl jsb 4 eae Yok (590 D jpe o (S 4T B e
gl gl 355 psy 5T Cons

O CainS o e
Ohign » Coddge sladilie o5 Sl 5l (SO Ol cuas
loaseS Gl a9 )18, S5 el 5 el (s olole
) lR bee (plendsSo s Ll 56 cou ala
Jolre 05T dos aiils ploalh )0 yods (5 SesS
DhlS ¢ oyl 9 Ll Wil g0 Sigal ke 5 (5,5 pH
(S e 4y 000 DLl S g ces! pins caray gl

!~ Audio Spectrum Swin Transformer (ASST)
OA


http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

1FeF Sl /Y 0 ylos /o233 b

o) bl

1y 6 bows £33 78+ 51 i 280 b wlaslss  T0T gl S
(Nayan et al.,2021; Moni et al., 2024) ousS' s i
a6l 5l 6 mSoye L (VYY) e 9 Nawinna
b )l Lsa o5 ws S (ol cotcn ilin iy
By, bl 2 1y Golem 985 (St &b ds eSS
Gl il 3jlsn San ol ieS slaatli S
sp ol 5 ool b S e e Sl il
DLl 5l g oad pal b (i oale (Bygn Camio 0 (eghas
az 1 s ol 5l eolaiwl ol salgs (6,8 gl 00 il
g Odeaily 203l Ll wlo 5L azx gy LB adgl s laFayle
@ et ol il 5l G slaanie helS
a5, e Seie lp b g a8 o ie sl S
9 hbye slagpiaSell 05 valys has k) Glals
Jaza Jlo) 5 sloss el oISl (sl s 4 LT JLs
ool 03,8 ol 8 1) eliheSzsS g )l5e g plsST sl
580 b o] i slo S b oailobs (] S 5 crizman
Darapaneni ef) Col ools jaseis |y 5 ke 72V a0 S0 5

(al., 2022

sPlo 039355 931
OME hyen slealle o plale eagis) 35 00y
5 baie (el wiedas I8 g Copde ;0 S
Szs ol Jds a4 (g plale yo 5 0)ls adsi gl
Coio (ol (sl OMSin 51 ¢ oyl 4 Gl g YL (ST 5
4§00 (g (Slacs ylid i (nl )3 335 (oo Dgne
ad i slaps ;931 5l oolanul (V) tales 5l wlous a8 5 IS
obale (2bs; 5 (aseis Gl Geee 6550 5 (etle (2l
laailoles (sl ool 00,5 wal 1) gl slapss lsST |5 o
S5 oWV CBo L) S5 slaale ()0 9 Jobo w308
L bby g aeign slagsls (V) .(Barbedo, 2022) aus
b o9 tarme (e Lulyh jo 1) 005355 «gigh Co B
Sl aaSehl b g4 g a5 o0 e 1Y 51 a8 sl
0 b 0y b plalae 1o (V) L0igd o Gedli ol jon
SS9k oo b olyen jailumgST g ligus 5l ooliinl cans
Uas) cowl ails 009365 pmoss ;0 gothe bl il
Slo S Julow » e a2 slagg, (F) LAY 290>
g LA 1L 2B L eogis) mesS leale (g

Y VES WK GO TE SO AW
04

5 wolaldl g)lul oSl ol o S ol olo;

S (oo e 35 1) (B9 St (Jaietan

o g ) lowy (sl

Gaan Sl )3 wag ol Jelse 51 (S Lo Lo
Wilgs oo gl oold auseis aBgeds ST g wiiws olals
Qo Sy olale ;o .aS sl oKw Ol jlus g ol go0d
e A Conlas 5 Ji 5 Joo (il b o515 Jodo
Sl (elae Soeal gl @Bgety pasiS 0 3 K,
Sloaibels 5 Gros 50k (oudle 2li) (ng Glas ks
b Glon e 45 Wiles,S el 1, olSel oyl (okaidyn
g 03ld (AT (w393 5 509> &g

S emSor «lom pasiis ;o Fhe Glas S 5l (S
Sladoe oo & pgal b n ST 5 ol pglas
6918 S 5 eetle (gl Sl Gros b il 650k
lolid el oile (5 50k (glat )53 g pugad (5l
Jlo sl 05 (oo pal 5 pliale pglas (65, 5l las Lo oDl
slaps; pais )3 (CNN) oglgils cvas slaases
Obole 50 Sjsls s SYMST plo g alb (Sovwg (Sog
la gy ol il ooged Joo 3390 155 5 (oal)o5 wile (i
g SelodS ald ) plale @ 5 (oxled e by
U5y (YY) Ko 5 Li coims oo salS 1) bl sllas
259,50 ()90 2 (e Solen LA ggite sla
5 bl g in ) LR oS5 s b s
ol Sy Gl Ll wio S o oy, yo slacusgasa
o Jailiwl oolsac gozme o Y cuaS b polas cpsli |y o g,
ol (V7)) oL,Ken s Mamun jcxes aidges ;yleis
G x50k sladae 5 poal (Bilon oS5 A Wl
2 g Ll 0,10 (555 o Slas oS (slo g, 4 Capnd
L VGG19 5 VGGI6 slaaSs o lags low aieis
o] 0525 b it (LAVFF @ o0 3) Yol B0 b
Ygors g 039 lez (5l p pgad Ll p 4 b Joe cnl el
A 35 eie ol (5le S 2

2 Oldod iy Jpene job 4y (ol SVl Gulul »
CodsS St ezl ) Medes 69! A o
ol aS sleasli pglas ol iy ol jo .cal o0gs I
S ST gylem Sep b b pe sl bl ol Wil o

osls b suieeS s CNN 3 GBM wile la o


http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

5 eolinal b pizen ol sad (358 Vel S 2lo HLd ) auseid

L o uls i los 55 TRH-YOLOVS asils Lo Jote

o 02,3 488 sga B b lale st flos 5 >
B9 o o3lainl [lws (5015 AMal sl asliy jo aS ol

Waigs (guinainb g (oLl

5 Ot o e slug ple SboaisS mmo Al
as ailesls las L3l Gl iegh sl SO5edeST ol
Ol 53 (B33 Sl o Shos willgi o0 Bree 6550k sla e
S (VYY) oK g Desal aslllas jo . osil atisls ojs>
CBa b1y ole 455 A culys (ANN) cgine cuac a5
2 SFEse SbaplS uizen S ganaib V.-
(Riabchenko et al., 2016; Xuan et al., 2018) cldlao
Giakel ylyye ColnS Qb Jeld oS ead ()5S
5 OB e lolid (2l s Slagws e Seins Aol 5o
sblis gl Faster R-CNN - Juoo .ceslaasgls
ob eoliwl £V 5l i B L obys slaes,e
(Weihong et al., 2023)

soimns (V+YF) | Ka 5 Crespo-Aguado (glasilas ;o
Olale «s Rl 3135 5 helige (99 SeS 4 a5 w53 S osly
YOLOV3 Jos ;o (awis oloj .aiS oo ololid |y o)
odgasme puw, Joli (i5loy JS g 04 asl </VYAS dq0-
Bl g6 VY Codly i (pl oS Job agli </AYE
S leles 1 o

V9N § I (e
Sly s nsil 30 Ghisn 9 by Glagazls 385 (eess
Froadg Cudge ol )l e alo Cuadlos (Aol 335 (g 5loaige
el sl b jo el ppe jlons (daime (5 )lk el g
5 Selsr Slols) drwg p odS b4 b lags
s ks 5 eile (gl (Ean (hgr n (sie 5055
023 1) @y g (0 led e (il (Il B ilos S 55 el (g8
B3 sanple; ol o ol glagille 51 (Sl
5 &5k pais gileylSog ol Jieads slaan])
s3] (6 yeRaiizr job ) (5595 (590 40 S5 50 (6 s>
280§ (s ol (Y+YF) Meng 5 Hsieh .aao
CE3 Ly aS wio S (e LasS ole Esl 25y sln s
Shysr Bao 4o aylei lulis | dl sleals Calys VEY

bz Ll g ol cdlor gl (ote 2P LS (2l L3,
O P D Y v I NCCESOW
2l ) bl JB8, exlind 5 Gl () (IS
o)) ololid & pls (oo Lol o Stee 51 los S
3l slom (arseis 9 &8 2 g Sy Jolod oale o gole e
aile res 6,50l cloJon ogas olil ,Ld, b
ZAY 5l i 35 b wzuslss RNN g R-CNN (ResNeXt
EchoBERT Jus.si2s asxis |y ol gole s slo LS,
sl a0 5l g5 ole Sl A B Lags Lo addsl @il
S osliil b (Y- YY) oL San 5 Patro .cuul 00,5 loles
6ty Dl ol e 550 5 el 55 5,50
o) aowe ol yoss axcs o dalS ol o)
g ol Gles glaools Ll asols aloul (Jolomo (y5anST 5 ol
Sosleazr 10T S Sl aliod & 90 a1, Jolona (55051
Decision Tree) o ,s oz 5 oolaiwl b s g 05,5
I, ool 5,8, cunsy (LDA § KNN Naive Bayes
o8l (gl e llas aS wisls lis gl s ,S o
2L oaasplis a5 se FVYIVA L ply dpreas S50
Patroetal.,) cusl ols sla)Ls, s Slulis o cusle
(2023

ol Hoss (b leds
S Capae o Sl dole 5 S ol G Gles
el (g slagty, el 4385 luainge 5 Sdles b
(FEymae Gh9n Lol wites oz L olyon 5 (coxld o
5 &80 (hjled Sl (SiwsST (slas,5lid 5 omile (ol
2 e sl due sl 00, wal 31, (Ll elil caxles el
ShrimpseedNety ShrimpCountNet asle Gaoe 5 5ol
FAB-AA (YL Cds b 550 9, ¥y 9 9)¥ (8)led 4 (3890
Jos ngai 5315 5 B sl aly b, ol wloas
S0 vlial 58 b YL o515 Lulyd )0 iz e wisS e
sl CNN g YOLO  slops o8l ol oo ialS
Pl YL (o515 5 Slogen Lulyl jo g 1) Glale ()les
5 a3 el Comaz o5l jlate 4 i
bz 45 055 (oo oolital juigls ST » (e slast,

! Decision Tree


http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

1FeF Sl /Y 0 ylos /o233 b

o) bl

Lo olien oS ool 1) glab e slalis,
(Y+¥F) o, Ke2 9 Zhao « G315 ogdgls asis 51 oolical
el 7aYY cEs L1, 29,5 slacddls axiuly

sy b amslie 35 5906 5o AlOT (bis
Vgore sl slo by, (o) Hldle 551055 g o)s5 5o
s(‘sblim.:Lo)i 9 Gu.m) 6)|¢)4449—o.:) ‘5‘0)5») L)QAJL’ 5 ‘5»...“1
Ol e )25 (e S e 5 (sod Sl 2
&) slacosgama glls Lol coogs (golaidl g oolw o i,
5 cobadl sl Jlois! dacs bwal olulis o b i
IoT pleol « uSeds aizwn S5 whiae o (il ollgs pae
5 5555 o ol alasd [l 36l ATML (lapy 55!
Sy obele slp a5 syl e wald 1) Al Kiy et
3 )l Sl Sl (3,008 3G solamsl 35,0 k3,
5 Wois (i o315 | SlapinnmssST (gl (Slilos lans
g dgdas QWL%S‘ a5 Slesls uL““ By e IOT-‘_ng(_g)’LuoeLx
J;.a:lf ‘) e ‘_g)‘.\.g‘.ii slalas u‘).».o ‘;.:] CoaS Q)Ua'.i
MGA é% ‘) W?S‘ ‘_g)‘.\.:l; 9 UL\.%LA olé) 9 ..\.QOC;A
5 e sasbelus ¢l ogdle (Fitrian and Putra, 2025)
S sy 03) Blo (6,0l Candg 2l il ol
S 809 Djge a1y gole )L, (S5 sl
Coodl Sy lale ,bw Baws jhyey slp a5 alS
©blye o pte 5l (onlplo (Perera et al., 2023) s,ls
ol (5 Goanel s e by, 4 CewdAlTOT
(Patro et al., ol cuaS g Sllug iS4 pgloe
bl 5 Glom (it 9 4Nty e 2023)
(Rather, 2024) ,s, slsSl 5 b, Kus Jloges Jud=s
9,055 J5uS Gyb 5l sy jue fals g polis gluaiy
u=els (Fitrian and Putra, 2025) o,55 5L slaes X!
polsSTaiz » lojen o )lai) (g iy ulidio 5 Sl (sl
039 e (S 6,8 se)lacnS ln a5 (8 L
o sy ools i1 g eod g (UTHM project, 2024)
slrools Jdow co L) bilags slo JSTg 5 (90 g eaidy

S (S e g Sl (P
7\

RAS Q00,8 Bixe 0,8 (Y P) o, Sen g Ahmed ;.
59,50 Joe 25 plulid g a0 o8 > Jlod by
SRt ) GrpS anlp 3 lade en cudly
Wy e 5 (539 sk wle g0, slo el (5505l
2 S oo sl ey Lo pae giledign )0 cege LS
Gros 65k sl o 5 edile (ol slags ;5L8 e
Ol)en 5 Chen iy jw 5 035 (St 0 1 NlptSu 5
LSTM leasiss L 1) o208 sl Jow auudlys (Y-YY)
Gl oy, 4 s VY U ) asis glas g uisS S 3
oolazwl b (Y- YY) o, San g Voskakis .aas jialS seuws e
g2yl (ol b olyen (CNN) igJgilS oae 4l
1) e by g Fm by glale Job 0591 ainslys
b 4wl i olSel LEIY 5 APND s b oo i
GBS oM x5 (o0l S Slahy, Sl esliiul (IS
5 Sl S laan e fals Zel (ol 4 03l (2

g )90 SRRt Sor

&0 GBS Ry i 9 Pl (23
n sblaze )5 693 sl Fhy Jlos 5 ol b,
Sagl s l3) b lr oS Gl ok
3l ool 09 oo laday Comaz Salins 5 Jroadgh caydas
S Bamt 550k 5 ile ol 4,y (slore 55
Ol sl 005 0ol 3 (608 mhaw o 1) (s olele lulis
5 O 55 0S5, 08 pamie slagsl wlal  lapias
Moniruzzaman et al.,) o.iS o Jos 2o o gl 555
Slge 4 ace asid sl S g sla iy, (2021
a3l Os 5 ool é plolid sl Giduagl oles Ko,
Oen ¢ Schraml el suds 7 e (> )5 (5,05 &
Sy Sesiose als Glyie 4 anie 555l (YeYY)
A SaS b g w30,5 solawl ST of5T ole olubis
3 4 Log-Gabor sl ,ils § (CNN) Jigdgls owac
okt 4y bl Cews SawelisS olulis ,o 430 5l i
OhlSes 5 Lit pams slalame o ploar b,
OB )3 Gamdw amms 2bs; sl lable (V419)
Ceslys 220 51 i B 4 a5 s S b sad S
ad s Slale b Joe frizres w20 asis | b ol
5 235 sladld YL cds b aily oo a5 wols ol


http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

coe slal S yiia! g (5 ghucro (sig 8 31,18

O]

ovge B o (655l g0 pl oS e (s oucl
03,5 wal 3 1, slaailols sbxl oUlys (AIOT) Lsl egine
Gld,) (edlu Comdg slabasd Ohgo 4wl co 4 ol
a1y Sopte Slapeal g 005 Gl | Ol cuas 5 wdws
b lalllas s aigled 3501 g3 ang b Sog5 & g0
cds wilg oo AlOT 5 e boaibels a5 cal ols
I Bl s pbele 6,18 5 (e Sl (arsets
Golow b Lol aiis ) ol slaan jo g o Ligl8l 4+
(Aulia Kristy ef al., aas juolS 4255 b6 ol |,
553k slapi 58l Bk Sl esman (ise ogdlea; 2024)
oy anseis gl (gaied ;08 )l pile olio g Baes
99y Camdy (S 5 60l e sla)ld; Llos das Lo
Oszen gy (Jnl b cwl 005 ool b ol o,
o ie o cbaisT ol olazs! claesls sgeaS
45l Fl slecsle ) Cosgazme (giluesly YL
P AT angs Lol @ilge sl pasie Glal (5555 550!
Slpriny dacuogame (pl poadé ol aiiis o) ol
5 bl sl Mellim 5 sle ools sloolSily oS 055 oo
oz slaoslo b piile (5,500 sl Joe gl sl
Ol )0 5 s sl (e 5 (S90S 92
Sl (5950l 5 SgunalS (qwdigs DM pole ol Kyl
olple 95 50 I0T g Al (655,54 gsazme ;0 .00)8
oo (RIP Sl oSt JS8 @ s (S0
2gh (armetun ) g)luly g Slil LalS (ale o) 9
Sl Siludindisd Caos &y (S5 Shsns] Sato o]
gy b e slag,ld plesl g 09,00
03 Cato nl I 5 w5 Sy e 6l 55 g3lletir

5 dolez

&bo

Abubakar, A., Uddin, M. and Rahman, M.M.,

2023. Exploring aquaculture professionals’

perceptions of artificial intelligence. Water,

16(24), 3595. Available
from: https://doi.org/10.3390/w16243595

5 690630 2 AIOT glacysguxe 5 b Ml
(Al) egman S92 )8 1o az g5 b slocsd pin 325 L
ol Golweols (s 9 ps ! cao o (I0T) Lesl ol g
slocasgaze 5 latllr b (hj (bl soje> )0 lags,glis
le.mob‘é .55.:.05 ‘£5L6| L.SLQJJL) )| é.‘ Cawgydigy (Sod=ie
] u......:l.n 6).501; L.SLQJ“\"’ w)}ni L.S‘)" IR u\.ula 9 d,d\b
559 68 (g9 bl il )0 (S leaisS 5l (g ke
3wl sloosls (5 yglans 4 Wigdh o 00ld (B9, (Sylite
(Rahman et al., 2020; Dutta et al., sjles o Hleiso |,
9 Lg)\ae‘i} gub...@‘;u LSYL? LSL‘°“-3~.’.}‘° ‘Q%.‘ﬁ"s)’-‘ 2024)
Elre 30 gyl ol 0 plS Bpd mb 0T wlbls)
Dhanasekaran and Kumar,) ssi o 25 wliioS5S
Solubl Ko JSiw (2022; Zhang et al., 2023
(Xuetal, sgi o Judos 15 306 L bosls (58, e 5l 4
Jdo a4 X Jlads o)l ] LS ,02023)
Sl el )58 geml S 5l 5 (59,95 (6,5 g
olais yuzan (Suh et al., 2024) 54 o ailols o Slos
g alitee Slygas 0ol Jold (gl p ax> LSS slas sl
5o Ble wols STl oy Madlipe slocsz )l dguaS

Conl S35 Gygnspl 5 dedgr il drawys
Slaaie 5gaS 5 Sl Ll 51 (Zhang et al., 2023)
Sty il i ARG et 8 i 5 00l
;o . (Abubakar ef al., 2023) ol 05,5 oS 1, 5,98
Wosls pogas v, Laa> (5 mle Cusal slo 1,55 ol
saslels cwlul glo il 5l 50 sy sloosls coSUL 4
ol og=g b (Xie et al., 2023) $gds o wguno AlOT
Oygal 0ols (sl lailiwl anwgs b og, oo ,Uatl dacgsgame
s 35 @b poygsie saailels (b g (Sl (59
Syge & S okele (hygn Care o 0T 5 (egras

Lol 3 (6,000 S

(I0T) Ll sl 5 (AD) (ogran Sigo (g slos,gld
Celo )\) u.....ul.u 9 w).n.\.a le.ibo&..u Jg.?u JL‘> )J u.c).wzb

ol s olele Uy 059> 5w (55965
sy


https://doi.org/10.3390/w16243595
http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

FY b /55 0 ko /pd 3198 Jlu

o) bl

Ahmed, H., Ushirobira, R., Efimov, D., Tran, D.,
Sow, M., Payton, L. and Massabuau, J.,,2016.
A fault detection method for automatic detection
of spawning in oysters. I[EEE Transactions on
Control Systems Technology, 24(4), pp. 1140—
1147. Available
from: https://doi.org/10.1109/TCST.2015.25056
98

Aulia Kristy, R.A., Subki, A., Zulpahmi, M. and
Samsumar, L.D., 2024. Designing IoT
Monitoring and Smart Feed Systems for
Ornamental Fish. Journal of Computer Science
and Informatics Engineering, 3(4), pp. 149-160.
Available
from: https://doi.org/10.55537/cosie.v3i4.923

Balaji, A., Prabhakar, V., Karthikumar, R. and
Thangavel, L., 2020. Automatic fish feeding
and monitoring system for aquarium using 555
timers. International Journal of Technical
Research and Science, 5(6), pp. 20-23.
Available
from: https://doi.org/10.30780/IJTRS.V05.106.0
05

Barbedo, J.G.A., 2022. A Review on the Use of
Computer Vision and Artificial Intelligence for
Fish Recognition, Monitoring, and
Management. Fishes, 7(6), 335. Available
from: https://doi.org/10.3390/fishes7060335

Chen, H., Nan, X. and Xia, S., 2023. Data fusion
based on temperature monitoring of aquaculture
ponds with wireless sensor networks. /[EEE
Sensors Journal, 23(1), pp. 6-20. Available

from: https://doi.org/10.1109/JSEN.2022.322468

7

Crespo-Aguado, M., Lozano, R., Hernandez-
Gobertti, F., Molner, N. and Gomez-
Barquero, D., 2024. Flexible Hyper-Distributed

IoT-Edge—Cloud Platform for Real-Time Digital
Al

Twin Applications on 6G-Intended Testbeds for
Logistics and Industry. Future Internet, 16(11),
431. Available
from: https://doi.org/10.3390/fi16110431

Darapaneni, N., Sreekanth, S., Paduri, A.R.,

Roche, A.S., Murugappan, V., Singha, K.K.
and Shenwai, A.V., 2022. Al based farm fish
disease detection system to help micro and small

fish farmers. In: 2022 Interdisciplinary Research

in Technology and Management
(IRTM). Kolkata, India, 24-26 February 2022.
IEEE, pP- 1-5. Available

from: https://doi.org/10.1109/IRTM54583.2022.
9791541

Desai, N.P., Balucha, M.F., Makrariyab, A. and

MusheerAziz, R. 2022. Image processing
model with deep learning approach for fish
species classification. Turkish  Journal of
Computer and Mathematics Education, 13(2),
pp- 85-99.

Dhanasekaran, S. and Kumar, P., 2022, IoT-

based smart ornamental fish farming systems:
Opportunities and limitations. Aquaculture
Engineering, 99, 102261. Available
from: https://doi.org/10.1016/j.aquaeng.2022.10
2261

Dutta, A., Bandyopadhyay, S. and Ghosh, S.,

2024. Artificial intelligence methods used in
various aquaculture applications: A systematic
literature review. Aquaculture Reports, 35,
101817. Available
from: https://doi.org/10.1016/j.aqrep.2024.10181
7

Fitrian, Y.H. and Putra, M.Y. 2025. IoT Based

Goldfish Aquarium Water Quality Monitoring
System Using SDLC Method. Journal of
Artificial  Intelligence and  Engineering
Applications (JAIEA), 4(1), pp. 285-293.


https://doi.org/10.1109/TCST.2015.2505698
https://doi.org/10.1109/TCST.2015.2505698
https://doi.org/10.55537/cosie.v3i4.923
https://doi.org/10.30780/IJTRS.V05.I06.005
https://doi.org/10.30780/IJTRS.V05.I06.005
https://doi.org/10.3390/fishes7060335
https://doi.org/10.1109/JSEN.2022.3224687
https://doi.org/10.1109/JSEN.2022.3224687
https://doi.org/10.3390/fi16110431
https://doi.org/10.1109/IRTM54583.2022.9791541
https://doi.org/10.1109/IRTM54583.2022.9791541
https://doi.org/10.1016/j.aquaeng.2022.102261
https://doi.org/10.1016/j.aquaeng.2022.102261
https://doi.org/10.1016/j.aqrep.2024.101817
https://doi.org/10.1016/j.aqrep.2024.101817
http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

coe slal S yiia! g (5 ghucro (sig 8 31,18

O]

Available

from: https://ioinformatic.org/index.php/JAIEA/
article/download/1100/785/3070 [Accessed 18
October 2024].

Flores-Iwasaki, M., Guadalupe, G.A., Pachas-

Caycho, M., Chapa-Gonza, S., Mori-
Zabarburu, R.C. and Guerrero-Abad, J.C.,
2025. Internet of Things (IoT) Sensors for Water
Quality Monitoring in Aquaculture Systems: A
Systematic =~ Review and  Bibliometric
Analysis. AgriEngineering, 7(3), 78. Available
from: https://doi.org/10.3390/agriengineering703
0078

Hsieh, Y.Z. and Meng, Y.H., 2024. A video

surveillance system for determining the sexual
maturity of cobia. I[EEE Transactions on
Consumer Electronics, 70(2), pp. 484-495.
Available

from: https://doi.org/10.1109/TCE.2024.335865
5

Hu, W.C., Chen, L.B., Huang, B.K. and Lin,

H.M., 2022. A computer vision-based intelligent
fish feeding system wusing deep learning
techniques for aquaculture. [EEE  Sensors
Journal, 22(7), pp. 7185-7194. Available

from: https://doi.org/10.1109/JSEN.2022.315257

7

Huang, Y.P. and Khabusi, S.P., 2025. Artificial

Intelligence of Things (AloT) Advances in
Aquaculture: A Review. Processes, 13(1), 73.
Available

from: https://doi.org/10.3390/pr13010073

Huang, Y.P. and Vadloori, S., 2024. Optimizing

fish feeding with FFAUNet segmentation and
adaptive fuzzy inference system. Processes,
12(8), 1580. Available
from: https://doi.org/10.3390/pr12081580

Huang, M.; Zhou, Y.-G.; Yang, X.-G.; Gao, Q.-
F.; Chen, Y.-N.; Ren, Y.-C.; Dong, S.-L., 2024
Optimizing feeding frequencies in fish: A meta-
analysis and machine learning approach.
Aquaculture 2024, 595, 741678. Available from:
https://doi.org/10.1016/j.aquaculture.2024.74167
8

Li, D., Li, X., Wang, Q. and Hao, Y., 2022.
Advanced Techniques for the Intelligent
Diagnosis of Fish Diseases: A Review. Animals,
12(21), 2938. Available
from: https://doi.org/10.3390/ani12212938

Liu, X., Yue, Y., Shi, M. and Qian, Z.M., 2019. 3-
D video tracking of multiple fish in a water
tank. I[EEE Access, 7, pp. 145049-145059.
Available
from: https://doi.org/10.1109/ACCESS.2019.294
5925

Mamun, M.R.I., Rahman, U.S., Akter, T. and
Azim, M., 2023. Fish Disease Detection using
Deep Learning and Machine
Learning. International Journal of Computer
Applications, 185(42), pp. 1-8. Available
from: https://doi.org/10.5120/ijca2023923079

Mandal, A. and Ghosh, A.R., 2024. Role of
artificial intelligence (Al) in fish growth and
health status monitoring: a review on sustainable
aquaculture. Aquaculture International.
Available from: https://doi.org/10.1007/s10499-
023-01297-z

Moni, J., Jacob, P.M., Sudeesh, S., Nair, M.J.,
George, M.S. & Thomas, M.S., 2024. A smart
aquaculture monitoring system with automated
fish disease identification. In: 2024 Ist
International Conference on Trends in
Engineering Systems and Technologies
(ICTEST). Kochi, India, 11-13 April 2024.

4


https://ioinformatic.org/index.php/JAIEA/article/download/1100/785/3070
https://ioinformatic.org/index.php/JAIEA/article/download/1100/785/3070
https://doi.org/10.3390/agriengineering7030078
https://doi.org/10.3390/agriengineering7030078
https://doi.org/10.1109/TCE.2024.3358655
https://doi.org/10.1109/TCE.2024.3358655
https://doi.org/10.1109/JSEN.2022.3152577
https://doi.org/10.1109/JSEN.2022.3152577
https://doi.org/10.3390/pr13010073
https://doi.org/10.3390/pr12081580
https://doi.org/10.1016/j.aquaculture.2024.741678
https://doi.org/10.1016/j.aquaculture.2024.741678
https://doi.org/10.3390/ani12212938
https://doi.org/10.1109/ACCESS.2019.2945925
https://doi.org/10.1109/ACCESS.2019.2945925
https://doi.org/10.5120/ijca2023923079
https://doi.org/10.1007/s10499-023-01297-z
https://doi.org/10.1007/s10499-023-01297-z
http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

1FeF Sl /Y 0 ylos /o233 b

o) bl

IEEE, pp- 1-6.
DOI: 10.1109/ICTEST60614.2024.10576108

Moniruzzaman, M., Islam, M.J., Tasnim, F. and

Bhowmik, S., 2021. A computer vision-based
approach for individual fish identification using
deep learning. Aquacultural Engineering, 95,
102199. Available
from: https://doi.org/10.1016/j.aquaeng.2021.10
2199

Nawinna, D., Gamage, N., Perera, N., Perara, D.,

Ranaveera, U.I. and Perera, Y., 2023.

Ornamental  Fish  Disease = Prediction
System. International Journal of Computer
Applications, 2023 Edition, pp. 1-9. Available

from: https://doi.org/10.5120/ijca2023922530

Nayan, A.A., Saha, J., Mozumder, A.N.,

Mahmud, K.R., Al Azad, A.K. and Kibria,
M.G., 2021. A machine learning approach for
early detection of fish diseases by analyzing
water quality. Trends in Sciences, 18(11), 351.
Available

from: https://doi.org/10.48048/tis.2021.351

Patro, K.S.K., Yadav, V.K., Bharti, V.S,

Senthilkumar, T., Panda, S. and Rath, S.K.,
2023. 10T and ML approach for ornamental fish
behaviour analysis. Scientific Reports, 13,
21415. Available
from: https://doi.org/10.1038/s41598-023-
48057-w

Perera, D., Abeysekara, M., Nethmini, T.,

70

Samaratunge, U. and Jayawardana, C., 2023.
Smart Ornamental Fish Caring System for
Industry. In: 2023 I[EEE  6th

International  Conference on Information

Aquatic

Systems and Engineering (ICISE). Kuala
Lumpur, Malaysia, 22-24 November 2023.
IEEE, pp- 1-6. Available

from: https://doi.org/10.1109/IISEC59749.2023.
10391003

Rahman, M.M., Hossain, M.A. and Zhang, L.,

2020. Deep learning for smart fish farming:
Applications, opportunities, and
challenges. Computers and Electronics in
105584.  Available
from: https://doi.org/10.1016/j.compag.2020.105

584

Agriculture, 175,

Rastegari, H., Nadi, F., Lam, S.S., Ikhwanuddin,

M., Kasan, N.A., Rahmat, R.F. and Mahari,
W.A.W,,2023. Internet of things in aquaculture:
A review of the challenges and potential
solutions based on current and future
trends. Smart Agricultural Technology, 4,
100187. Available
from: https://doi.org/10.1016/j.atech.2023.10018
7

Rather, M.A., 2024. Exploring opportunities of

Artificial Intelligence in aquaculture: a
review. Animals, 14(6), 861. Available
from: https://doi.org/10.3390/ani14060861

Riabchenko, E., Meissner, K., Ahmad, 1.,

losifidis, A., Tirronen, V., Gabbouj, M. and
Kiranyaz, S., 2016. Learned vs. engineered
features for fine-grained classification of aquatic
macroinvertebrates. In: 2016 23rd International
Conference on Pattern Recognition (ICPR).
Cancun, Mexico, 4-8 December 2016. IEEE, pp.
2276-2281. Available
from: https://doi.org/10.1109/ICPR.2016.790000
4

Schraml, R., Hofbauer, H., Jalilian, E.,

Bekkozhayeva, D., Saberioon, M., Cisar, P.
and Uhl, A., 2021. Towards fish individuality-
based aquaculture. [EEE Transactions on
Industrial Informatics, 17(6), pp. 4356—4366.


https://doi.org/10.1109/ICTEST60614.2024.10576108
https://doi.org/10.1016/j.aquaeng.2021.102199
https://doi.org/10.1016/j.aquaeng.2021.102199
https://doi.org/10.5120/ijca2023922530
https://doi.org/10.48048/tis.2021.351
https://doi.org/10.1038/s41598-023-48057-w
https://doi.org/10.1038/s41598-023-48057-w
https://doi.org/10.1109/IISEC59749.2023.10391003
https://doi.org/10.1109/IISEC59749.2023.10391003
https://doi.org/10.1016/j.compag.2020.105584
https://doi.org/10.1016/j.compag.2020.105584
https://doi.org/10.1016/j.atech.2023.100187
https://doi.org/10.1016/j.atech.2023.100187
https://doi.org/10.3390/ani14060861
https://doi.org/10.1109/ICPR.2016.7900004
https://doi.org/10.1109/ICPR.2016.7900004
http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

coe slal S yiia! g (5 ghucro (sig 8 31,18

O]

Available
from: https://doi.org/10.1109/T11.2020.3025535

Suh, S., Kim, D. and Lee, J., 2024. Internet of

Things in aquaculture: A review of challenges
and future directions. Aquaculture and Fisheries,
9(1), pp. 25-38. Available
from: https://doi.org/10.1016/j.aaf.2023.01.004

Sundararajan, S.C.M.,, Ganesh, K.,

Ramakrishnan, K. and Manivannan, D., 2025.
IoT-based prediction model for aquaponic fish
pond water quality using multiscale feature
fusion with convolutional autoencoder and GRU
networks. Scientific  Reports, 15, 11782.
Available from: https://doi.org/10.1038/s41598-
024-84943-7

Tina, F., Afsarimanesh, N., Nag, A. and Alahi,

M.E., 2025. Integrating AloT Technologies in
Aquaculture: A Systematic Review. Future
Internet, 17(5), 199. Available
from: https://doi.org/10.3390/fi17050199

UTHM Team, 2024. Smart Feeder Aquarium and

Water Quality Monitoring System. Journal of
Electrical and Electronic Engineering, 2(1), pp.
1-10. Available
from: https://publisher.uthm.edu.my/periodicals/
index.php/eeee/article/download/17522/5478/10
3275 [Accessed 18 October 2024].

Voskakis, D., Makris, A. and Papandroulakis,

N., 2021. Deep learning based fish length
estimation. An application for the Mediterranean
aquaculture. In: OCEANS 2021: San Diego —
Porto. San Diego, CA, USA, 20-23 September
2021. IEEE, pp- 1-5. Available

from: https://doi.org/10.23919/O0CEANS44145.2

021.9705813

Wei, M., Lin, Y., Chen, K., Su, W. and Cheng,

E., 2020. Study on feeding activity of

Litopenaeus vannamei based on passive acoustic

detection. IEEE Access, 8, pp. 156654—156662.
Available

from: https://doi.org/10.1109/ACCESS.2020.301
9529

Weihong, B., Yun, J., Jiaxin, L., Lingling, S.,

Guangwei, F. and Wa, J., 2023. In-situ
detection method of jellyfish based on improved
faster R-CNN and FP16. I[EEE Access, 11, pp.
81803-81814. Available
from: https://doi.org/10.1109/ACCESS.2023.330
0655

Xie, Y., Zhao, H. and Chen, X., 2023. AloT in

aquaculture: Current challenges, data security,
and future perspectives. Processes, 11(1), 73.
Available

from: https://doi.org/10.3390/pr11010073

Xu, L., Zhang, Y. and Li, C., 2023. Al-driven

monitoring in aquaculture: Challenges of data
quality and real-time
implementation. Computers and Electronics in
Agriculture, 213, 108250. Available
from: https://doi.org/10.1016/j.compag.2023.108
250

Xuan, Q., Fang, B., Liu, Y., Wang, J., Zhang, J.,

Zheng, Y. and Bao, G., 2018. Automatic pearl
classification machine based on a multistream
network. IEEE
Transactions on Industrial Electronics, 65(8),
pp- 6538-6547. Available
from: https://doi.org/10.1109/TIE.2017.2784394

convolutional neural

Yadav, R., Prabhakar, S. and Ramesh, M., 2024.

Improved accuracy in loT-based water quality
monitoring for aquaculture tanks using low-cost
sensors: Asian seabass fish farming. Heliyon,
10(7), e32521. Available
from: https://doi.org/10.1016/j.heliyon.2024.e32
521

55


https://doi.org/10.1109/TII.2020.3025535
https://doi.org/10.1016/j.aaf.2023.01.004
https://doi.org/10.1038/s41598-024-84943-7
https://doi.org/10.1038/s41598-024-84943-7
https://doi.org/10.3390/fi17050199
https://publisher.uthm.edu.my/periodicals/index.php/eeee/article/download/17522/5478/103275
https://publisher.uthm.edu.my/periodicals/index.php/eeee/article/download/17522/5478/103275
https://publisher.uthm.edu.my/periodicals/index.php/eeee/article/download/17522/5478/103275
https://doi.org/10.23919/OCEANS44145.2021.9705813
https://doi.org/10.23919/OCEANS44145.2021.9705813
https://doi.org/10.1109/ACCESS.2020.3019529
https://doi.org/10.1109/ACCESS.2020.3019529
https://doi.org/10.1109/ACCESS.2023.3300655
https://doi.org/10.1109/ACCESS.2023.3300655
https://doi.org/10.3390/pr11010073
https://doi.org/10.1016/j.compag.2023.108250
https://doi.org/10.1016/j.compag.2023.108250
https://doi.org/10.1109/TIE.2017.2784394
https://doi.org/10.1016/j.heliyon.2024.e32521
https://doi.org/10.1016/j.heliyon.2024.e32521
http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html

[ Downloaded from ornamental aquatics.ir on 2026-02-15 ]

[ DOI: 10.22034/J0A.12.3.55]

1FeF Sl /Y 0 ylos /o233 b

o) bl

Zeng, Y., Yang, X., Pan, L., Zhu, W., Wang, D.,

Zhao, Z., Liu, J., Sun, C. and Zhou, C., 2022.
Fish school feeding behavior quantification
using acoustic signal and improved Swin
Transformer. Computers and Electronics in
Agriculture, 204, 107580. Available
from: https://doi.org/10.1016/j.compag.2022.107
580

Zhang, Y., Huang, G. and Wang, T., 2023. Al-

driven aquaculture: A review of technological
innovations and sustainability
challenges. Digital Chemical Engineering, 6,
100081. Available
from: https://doi.org/10.1016/j.dche.2023.10008
1

Zhao, Z., Yang, X., Liu, J., Zhou, C. and Zhao,

Y

C., 2024. GCVC: Graph convolution vector
distribution calibration for fish group activity
recognition. [EEE Transactions on Multimedia,
26, pp- 1776-17809. Available
from: https://doi.org/10.1109/TMM.2023.32873
39


https://doi.org/10.1016/j.compag.2022.107580
https://doi.org/10.1016/j.compag.2022.107580
https://doi.org/10.1016/j.dche.2023.100081
https://doi.org/10.1016/j.dche.2023.100081
https://doi.org/10.1109/TMM.2023.3287339
https://doi.org/10.1109/TMM.2023.3287339
http://dx.doi.org/10.22034/JOA.12.3.55
https://ornamentalaquatics.ir/article-1-403-en.html
http://www.tcpdf.org

