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INTRODUCTION

Digitakzation of ith Brming ks the evaving process by whidh today
people are diversifying aquaduliure models and businesies o new
dirmensions. it indudes Sysems Bie inteligent waiter quality monisoring
fygems, innovative soll quality management systems, monitoring of
weather lorecasiing, montoring of fish quality, online taining for the
fish Earmers, feesh sh delivery fom Brm o plate. Sensorduned feeding
i ageTe it chrnology, Al ed § olir serathon technalogy, bechmalody
for pord managesent; de epsea fching, etc. Digita Ezason of fishfaming
ks rwe a0 integral part of Al and loT edhnology, which are comelated
with eadh other fior diversifying indian aquaculiure. with 2 new Face to
boostthis sector and provide 8 new dimers kon for economic grovth.

loT IN FISHERIES & ACUACULTURE

The Irtemet of Things floT) hs revolutionized various industies, and
Esheries and aquaculture are no exceplion. With the integration of Al
and 10T technologies, these sectons have experienced a sgniicant shift
towands orfine and digitalred aperaions.

loT devices such a5 sersars, cameras, and GPS tackers are beingused
to ronitor wiater quality, tackish migration paterns, and detect potential
issues in real time Al slgodthms analyss this data to provide valuable
insights for fishery management. By evemging these iedhnologies, ithery
aperatars can make informe d de ds s reganding stocking levels, leeding
schedules, and disease prevention mesures.

Shrrilady, 0T plays acrucial rodein aqua culture in creatlinga conmecied
ecofyem Smat sergors embedded in B h tanks o pords Can monitor
parameters e bemper dure, oxygen levell, pH balance, and led
corsumption. This data i ransmithed wirdessy 10 2 centralired fysiem
where Al dgerithems analyze it to optimize feeding mgimes and detect
anomalies or health Esues among aquatic organiams.

Furthermons, ol onables remote moniforing and control of lisheny
and aqueaculire operations through moble appiications or web-bamed
imtedfaces This afiows fanmers or managers to actess realtime data om
avywhere Theycan adiust enwvisonmenta | conditions o feeding sche dules
atordngly without physcally being present on-ste

Crveral, integrating Al and loT in Ssheries and aquaculiue: brings
mumerous benefits, Induding moeased efficdency in nesouros
mamagement, improved productivity through optimieed practices beged
on dats driven ingghts, and enhanced astain ability by minkmizing
erwiroremental impact. As techmology advances rapidly in this dormain,

AU FOCUS 2004 Januey / 0T

the potential for Ruther rnowation B vast, Srdwe CAn Sxpect & ven mone
exciting developrmends gt will shape the Gt of Shese industries.

LTLZATION OF IOT-BASED SOLLTIOMS B ADUACLE TLRE & FSHERES

Dreggtseang fish farming has Became ince aungly important in madem
aquacuituredevelaprment and growth. Wish techrotogical advancements,
several ameat of figh Barming can benefit from digitalizaion |Table 1).

This includes Albased fingering detection, Akbased farm
marnagement, Sergor based leeding management, kT in sheries and
aquaculure, and many more
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X koT Feh Counting Device

KL loT Based Solar Asration System

MWL kT Based Fish Diagnagiic System Through Image Andlysing
ML Cinfines Plationm or Consultancy Services, ehe

L SMART WATER QUALITY MONTCRING SYSTEM

The digitaltrangformation of fish Farming ha s brought about Imnovative
soluions to enhande producivity and sustainabiity. This seclion explones
warious techmologies ared $yshems that are revolutionizing e ndudry.
One crudal aspect is the implementation of smant water quality
management fyiiems These sy@éems leverage loT tensors and data
anaiytics bo continuoudhy monitor wiber parameters Sudh a3 temperatuse,
pH levels, dissoived coygen, and nutrient concentrations. By mahtaining
aptimal water condions, fish heatn and growth can be manmized whie
minimizing Bhe ik of dseses

Water Polliusion is & rmajor threat io any aquacultuee B, a5 itafiecs
health, econamy, and biodiversity. Different methods of water quality
manitarmng and an efficeent loT-base d method faewater quaity manitanmg
sysmenms are used b Aquaculiure (Varsha Lakshmilontha et al, 2021].

L SMART SO0 CUALITY MONTORNG SYSTEM

Shmilarly, St Soll qualty Sudy jystems aé vital in opsimizing feh
Earmoperations. These ssters employ advante d s ensors io mea e 5ol
characteriics e molshure content, nuirient levels, and 3ainity. By
malysng this data in reatime, famers can make informed decisions
reganding fertiization and brigation practices 1o enare optimal geowth
condithos for aquatic plants o crops- in 2050, the global populition will
exceed 9.5 billonpeople. ncre aiing food demand. fncee e d produsdtion
necesitated a signilicant expansion in the land and irigation water
resounie s Adequste ol and water managerment S irategies werd essential
for astainable agriculture management practices (John Haviin, Ron
Heiniger, Sodl Fertifity Management for Beter Crop Prodasction, 20210]

To comitrat sl aned weater polfuon B swes, sman sl or water poiutant
Sty fyrstems are ulioed. These gotems employ advanoed monitonng
fachniguees 30 Sebect ConAMmmants in e wiater, SUCH a5 ey meials or
chemical paliutantt. By dentifying potenitial s ources of poliuSion promtly,
apprapriate Faealiuees can be taken o miligate their impact an fehheath
and ovemil sconysten sstainabiizy.

B SMART FSH SENSCRY EVOLUTION SYSTBu

Technological advancements have dito diothe devebpment of fish
sergory evolution fystems inrecent years. These innovative todls enable
farmers o better understand fishbe hinviour by ronifodig Bl nes ponge
to ervirgnmenta | gimull auch 2 Bght inbengity or 3 ound Feguencies . This
imowiedge heips optimize feeding siralegies and creale 8 more natusal
habitat for aquatic species

R SRART WEATHER & CLIMATE CESERVATION STATION

Mdges gver, vee ather and climate obsarvaiion Sations vith loT device
paovide reallime weather dats for fish Bm locations. This infiosmalion
Sids Earrmers in malkdng ndonmed declbons refated bo feeding sdhedules,
harvesing times, or implementing protective meshounes during exinems
wreather evenis Linet al (202 1 ] developed 2 Systerm that inte geale s vamious
sergors, including dis solved oxygen, pH, ird water lemperature in each
v Layer.

V. IOT-BASED FARM MANAGEMENT

loT-hased farm management plaffonms integrate various agpects of
aquacuifure ogperalions o a cenralized syem. These piationms allow
farmers bo remotely monitor critical parame ters sudh a5 witer qualty o
feed conmumption rates tmugh mabile spplications or web interfaces
fuch greamiined management procesie significantly enhance
operational efidency while r ducing manual libar requirements. The sol
and water samples are monitored and analyzed wsing the 3ol fertifity
prediciion sysiern |Aathi et al, 2023

VL ARSTIFIIAL INTELIROENCE FOR FISH HEALTH AND BODY METEMT

Anfficial intefigence JAl] has 5o besn found 1o be appicatie in fish
farming, pariiculartyin fish heaith and badymetrics analysis. Al algorithms
can anabyze data fom various sownces, such &5 urdereaber Cameras o
wearable devices, 1 a5 ess fish behuvios, and growih rates or detect sady
signes of dlisen ses. This alkws for timedy interveniions andimproved overal
fish he aith management

Vil AHBASED FINGERLING DETECTION

Al-based ingeding detection & a signiicant development in the
industry. i uliizes antificial intelfigence to accusalely iderntify and count
fingerings, which are young fish used for stocking ponds or tanks. This
tachmoingy heips Sreamiine the prooess of rmsnitodng amd s ging fh
populations.

VI SENSOR BASED PEEDING MANAGEMENT

Sergorbased feeding rmanagement s another cucks Hpect of
digitalized fish farming. Sensocs pla e d within the aquaculiure systemcan
manitor fieed corumption by indiidual or geoups of fish This data helps
oplimize feeding srategies and educe waste

DL OHNLINE TRAINING FOR THE RISH FARMVER

Cimiine raining platfonms have emenged (o provide remobe education
and guidance w fish farmers These platiorms offer courses on best
practices in aquaculiure techniques, disesse prevention meaiures,
sustainable fanming miethods, ¢ic., empowering fammers with the
imowiedage neces sary for successful operations. There are many Onfine E
plationms user idendly come up to help Brmers 24 x 7, such & the E-izh
Tubor 3pp.

X ONLINE PRESH FISH DELNERY 5YSTEM

Digitalizagion has g extended bo congumer-iacing aspeas auch &
online fresh lith deffve sy senvices. Cushomers can now corveniently ander
freshily caught or Fanmed Seafiood directly from produces Hrowgh online
platiorms of mobille applications .

XL ONLINE BOCKING FOR ENTERTAINMENT

Furthermore, anfine booking services have made it easier for
consurmers to plan Bheir wits Lo endertanrment facilites amociated with
figheries, such a3 fishing resors or recreational fighing spots. These
piationms alow cushomens bo referve thelr pols, dhedck availabifity. and
plan their fishing activiies.

M. BCOMMERCE PLATFORM

Intody’s digitalized world, Ecommence platonms hinve become vital
Fior wia o e ke, innciudireg she sy and aquescuiture $echors. An B
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commene plationm designed explicitly for fish allows fish Fanmers and
suppiiers o showcass Shelr progduects online, reach a broader Custamer
bage. arnd sres miine the buying prodess. With festume:s Boe paodu Etings,
fecure payment gateways, and onder iracking systems, this platform
enabler seamiets ransactions betwesn buyers and sefles i the ith
inaheziry.

Ml BOT BASED FISH TRANSPORTATION

Trans porting Sve figh from Eams to markets or other destinations can
b challe ngineg. However, with loT techmology, fieh transportation can be
e effichent and refiable. loT-based syiems can monior waber queality,
femperatue, ooegen Eveli, and GPS traciing during rars portation. This
evesures Shat the fishare R ngported optimally with minknalsiress orloss.

ML BOT FEH COUNTING DEVICE FOR FEH POPULATION STLDY

Aoty ate monitoring of fith populathons i crucial for effective
management in fighere: of aquaduihure operations koT-based fich
Coumting de vites weoe Advanced tensors and image s coghition bechrmology
b sutomaticaly messurs the number of fith in 8 tank or pond. This
efirningie s the meed for ma nua | counting methods snd provides nea bime
dath on poputation dre for better deciSon-making

The sonar imaging device has two chudbated Ailicial inte Bgernte
] furtions that etimate the quarntityand the derifasion of the kength
& weeiightt off lizh in & crowdied S dhool Because sonar images canise
noiy aud fish ingances of an overcrow ded fish school are often
v o e, rricacthirne bt g techimoloagie 5, such &£ e kBN, Gauessian
mixture models, convolktional neural networks, and Semantic
sagrmertation metworic were amployed to addrets the diiculty in e
analyzi of Esh in sonar mages. Furthenmoas, the sonar and stereo BGE
rmages wers signed in the 30 space, offering a0 additional Al furdion
for s annotation b ed on BGE images | Chang et &l 2022]

XV OT BASED SOLAR AERATION SYSTEM

Miaintaining proper oxygen levels in ponds or anks i esential fior
hezaithy aquaatic fife in ficheies or aquaouitume setups. An loT-based solar
seration fystem uliires fols power (o operate sersbon that increase
diz sobved ooygen bevek in water hodies where the sleciricity supply may
be fmited of unreliale This shtamable solution endures optimal
comditions for §5h geowih while reduding energy Costs.

XA 0T BASED RSH DIAGNOSTIC SYSTEM THROUMGH
BAAGE ANALYSING

Early detection of diteres i crucial in preventing cutiweaks and
minimizing logses in fisheries or aquaculture operations. An loT-based
diagrostic syfbam uwes Enage malys techniques to dentily signs of
i et et or abnosma ities incaptunedimages of fth's eemal appesance.
This system can provide quick and accurate diagnoses, aliowing Eh
Eannes bo Wi thmely actions o peevent the spread of dieates

Verma et A [2017] proposed a sensltive topic that i kidney shone
distection. in this paper, the authos apply morphological operations and
segmentation o determine BOH [region of mteres] for the 5
clastificasion tedmigque After applying this technique, they ivestigated
e ldiney shone Briages with some dificulties, fuch &2 the gmillaiy of
ki y shone s and bow' image resoluion | Atemed ot &l 2022
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ML ONUNE PLATFORM FOR CONSLATANCY SERVICES

The lishery and aquaculiure indusiny ofien requines exped guidiance
and corguitancy senvices for variows aspects such & Brm masagement,
breeding techniques, disease prevention and market analyiis An oniine
plasform dedicated lo consultancy senices provides 2 convenient way
for gy profiesdonals to crnect with experts in the Bed. Through
thiz platform, users cin access valuable nsights, seck advice. and e ogive
pesonalieed recommendations o oplimize their operations and improve
ove s ll produsctivity.

MAICR COMNSTRAINTS

it mquires more varkables Hhan we cin curently manitor (o olbsain
the i t cormiple e phtiureof Baa activity. Créating rew peolees Ho mssurne
rricrodees, micropoliuts nis, o other plvysiooche mical prope ities maioe s thi
& pechnologicl challenge.

Arptiher Sgnilicant bamier tothe 0T revolution in shis induestry B the
capacity to rans port a Significant voiurme of data from the fanm wsing the
et &ttt of eveerdy. By exa mining thelr bedureior. activity, and potensial
i edses dive iy undiefeva e, developing reaktime moniforing using high-
quality HID video feeds 1o enabiie desp image processing would ceate
new prospects for Bvetock surve vt Addisionally, it willbe possible to scan
the microenvironment, fuch 25 the weather or local activity, 1o stop
poaching.

CONCLLSION

i conciugion, Dightaizing Fieh Fanming theough variows techmnologies
suchias Altnrse d fingering detection, Alkbs ed Fanm mana germent, 5e s o
baged feeding management, loT integration, online training platfionmes,
oniline fnesh fish defivery senvices, and anlinee booking fior entertaimment
Eaciities brings nurmenos benelits o both fanmers and cong umers. it
enhamces efficiency, productivity, and sustamability and provides
onvenience in e indusdry with new job opporunities.
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