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Abstract
This research paper presents development of IoT smart kit designed for
improve the management and monitoring of hydroelectric projects and their
application. Here, one of its application, home aquarium, is accepted. Nowa-
days, many people have fish as their pets Home. The fish were fed by an aquar-
ist in aquarium tanks, which requires proper setupmaintenance. The problems
we face are changes in water quality, fish feeding, maintenance temperature,
light control and difficulty manual control of aquarium conditions. That is why
it is necessary to monitor the physique parameters closely and increase the
water state. So this project proposes a system that is equippedwith sensors for
real-time operation. The kit integrates the Internet of Things (IoT) technology
with a number of sensors, actuators and a user-friendly interface that makes
aquarium possible enthusiasts for creating and maintaining a thriving aquatic
environment. Key system components include real-timewater quality monitor-
ing, an automatic feeding system and fish cleaning water in the tank, automatic
environment control and remote access via mobile app. The research outlines
design and implementation smart kit, discusses its applications in provisioning
the well-being of aquatic life and examines it potential for wider environmen-
tal monitoring and conservation efforts. Results of testing and use scenarios
demonstrate the effectiveness of and the versatility of the IoT Smart Aquar-
ium Kit it is a valuable tool for hobbyists and researchers alike in the fields of
aquaculture and water ecology.

Keywords: Internet of Things (IoT); Smart Aquarium; ESP8266; Mobile App Control; Feeding
Automation; Water Quality Monitoring; Temperature Control

Introduction
Aquarium enthusiasts and aquarists alike
have long sought to create the ideal habi-
tat for their aquatic companions while
minimizing the complexities of main-

tenance. In this era of technological
advancement, the integration of the Inter-
net ofThings (IoT) with aquaria manage-
ment has ushered in a new wave of inno-
vation, giving
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rise to the IoT-based Smart Aquarium Kit. An automatic fish
feeder is an electronic device that is designed to fish tanks at
regular intervals. Aquariums are more than just glass boxes
filled with water; they are microcosms of aquatic ecosystems,
and maintaining a balanced environment is crucial for the
well-being of its inhabitants. This proposed system explores
the revolutionary IoT-based Smart Aquarium Kit, which
empowers aquarists with a plethora of capabilities for remote
monitoring and intelligent control. This kit integrates a
suite of sensors, including temperature sensors, water level
sensors, turbidity sensors, and dissolved oxygen sensors, to
provide real-time data on crucial water parameters. These
sensors ensure that the water quality remains within optimal
ranges, which is vital for the health and happiness of
the aquatic life within the aquarium. Furthermore, the kit
incorporates a purification unit, enhancing water quality
through filtration and chemical treatment, and a fish feeder
for automated feeding schedules, which reduces the reliance
on manual interventions. A water pump and cooling fan
are included to regulate water circulation and maintain an
appropriate temperature, respectively, thus fostering a stable
and conducive environment for the aquarium’s inhabitants.
There are some useful connections for public health; as we
know, all people use motors for water purposes.This kit helps
not only aquariums but also people’s health, like when we use
tanks for water storage.

Objective

To develop an automatic home-based fish feeding system
using the IOT; to experiment with and implement the
automatic home-based fish feeding system using the IOT; to
build a smart aquarium kit to provide a user-friendly and
automated system for monitoring and controlling various
parameters of an aquarium.

Monitor water temperature, manage water levels, assess
water quality with turbidity sensors, and monitor dissolved
oxygen levels. Implement a Purification Unit, Automate
fish feeding, regulate water circulation, and maintain an
optimal temperature with a cooling fan—these are various
comprehensive solutions for aquatic enthusiasts.

Literature Review
The system proposed by Aman Shakirin Shamshulbahrin (1)

by implementing the Arduino and mobile app feature, can
easily send and receive data from the hardware system to the
software system. Usually, fish were abandoned with a lack of
care, such as unclean water in the aquarium or fish breeding
ponds. An IoT-based smart aquarium monitoring system is
one of the solutions to the problems. This research presents
a prototype of an IoT-based smart aquarium monitoring
system to keep fresh water in the aquarium for fish life
habitats.This system operates as a fish feeding system and is

controlled by a smartphone in its operation. Arduino Mega
and Node MCU controllers are used in the designed system.
Wi-Fi communication on the NodeMCU is used between the
smartphone and the controller to control the operation. The
system is designed to monitor the pH value that is suitable
for the type of fish life.This research is significant towards
IR4.0 systemdevelopment in supporting fish pets, and a larger
project for fish breeding in the pond can be sampled with this
project that contributes to economic impacts for the country.

The main aim of this project is to develop an aquarium
that can bemonitored through the Internet. It is not only used
for aquariums; it is also useful for daily life, for example, in a
water tank in a house and in agriculture. Fish can be fed using
the servo motor when it can be monitored, as can the water
temperature.

Arduino and ESP8266 are versatile and cost effective plat-
forms that have been widely used in IoT applications, includ-
ing aquaculture. Researchers and aquaculture enthusiasts
have increasingly adopted these platforms to create smart
aquarium kits that can be effectively monitored and control
various parameters in the aquarium. These platforms have
become essential in designing IoT-based solutions for aquar-
ists.

While intelligent aquarium kits based on the Internet of
Things have produced significant progress, challenges such
as power consumption, sensor accuracy and safety concerns
remain. Future research should focus on improving these
aspects. In addition, improving connectivity and interoper-
ability these systems along with the introduction machine
learning algorithms for prediction maintenance and anomaly
detection is promising way for development.

System designed by Yi-Bing Lin (liny@csie.nctu.edu.tw)
and Hung-Chun-Tseng. The project is designed to build
an IOT based automatic aquarium set. The aquarium set
consists of electronic components that control the fish Tank
environment by maintenance and control parameters such
as temperature, PH, dissolved in water gases such as carbon
dioxide, oxygen and many more and feeding fish.

The project is very useful for people who like decorating
their houses with an aquarium. Therefore, here the project
presents how smart it is the system works. To develop this
project, NCTU developed an IOT solution called IOT talk.
Based on IOT talk, this paper proposes Fish Talk a system that
allows you to control aquarium sensors actuators in real time.
Intelligent system has three main functions; supply of food,
water filtration and system maintenance.

The food supplier system provides food for fish in the
aquarium set automatically correctly proportions, so there
is no danger of overshooting or less feeding. So no effort is
needed for the user to feed the fish. Also this system has a
video equipment. Fish Talk provides video monitoring not
found in any other smart aquarium solution. Various gas
sensors are supported by FISH talk.This system has dissolved
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carbon oxide sensor. Dissolved carbon dioxide causes stewing
and lowers the pH of the water which leads to stress states
of hypercapnia for fish. Then there is the DO sensor. The
aquarium needs it oxygen to support livestock. Reduced
oxygen concentration combined with elevated carbon the
concentration of oxide in water leads to suffocation. Oxygen
requirements vary depending on the type and weight of
the fish. This the system also has a temperature sensor.
Study show that higher temperatures within the optimum the
temperature range of the species usually leads to healthier fish
with stronger immune functions. For most fish the optimum
temperature ranges from 25∘ to 27∘C. Extreme temperature
changes are more harmful to fish than constant high or low
temperature. There is also heating fan in mini aquarium for
heating and cooling water tank. There is a system in the
aquarium kit project maintain pH level, moisture level and
temperature. It has a water pump and lights when the water
level is low and the water is pumped in.

The article includes much information about the water
pump, sensors and actuators including that it can be used in
aquariums or is usually used in aquariums. Development of
IoT-based Fish TankMonitoring System proposed by Ronnie
Concepcion II De La Salle University 238 Rogelio Ruzcko
Tobias De La Salle University 30 PUBLICATIONS 419 Jonnel
AlejandrinoDe La Salle University 59 (2).

The aquaculture management system will has been
greatly improved by the adoption of the recent technological
progress. This study presents development of an aquarium
monitoring system using Internet of Things (IoT) modules.
four subsystems – water quality monitoring, video aquarium
supervision, feeding on request machine and cloud data stor-
age. During evaluation, calibrated sensors for water quality
monitoring was accurate for monitoring purpose. In con-
trast, simultaneous transmission data collected by sensors
from IoT modules to cloud storage has been 100% success-
ful since Send speed 0.25 Mbps to 10 Mbps. The automated
video surveillance was able to record 98.45% of scheduled
time. Modern aquaculture fish farming has advanced in
intensive production to meet human demand consumption.

In essence, it is intensive aquaculture the production
system needs to expand operations management to manage
the intensification properly inputs and waste water. The good
living conditions of the fish are above all else affected by
water quality, where it is not ideal water quality status,
eg dissolution oxygen (DO), pH, temperature, ammonia,
nitrites, and nitrates, will cause stress, health problems and
fish kill. Primary are uneaten feed and feces solid wastes that
can cause acceleration deterioration ofwater quality. A system
designed by Amel Yousif Ali Mohameda, Vrajesh Dinesh
Mahetaa (3) The project is intended to build an automatic
aquarium set. The aquarium set consists of electronics
components that control the aquarium environment by
maintaining parameters such as temperature and PH. The

project is very useful for people who like to decorate their
homes with an aquarium.Therefore, here the project presents
how smart it is the system works.

The smart system has three main functions; Food supply,
water filtration and maintenance System. The food supply
system provides the food for fish in the aquarium set
automatically. Therefore, no effort is required from the user
when feeding fish. The filtration system ensures cleanliness
water in the aquarium set. In case water gets in dirty in the
aquarium, then the user will be allowed to enter the system
to activate the water pump using a manual switch. There
is a system in Aquarium kit project for pH maintenance
level, humidity level and temperature.The temperature is kept
between 20 and 35 degrees Celsius by water pump. Water the
pump recycles water for cooling temperature in the system.
However, if moisture exceeds 20%, then the system starts the
fan blow air in the aquarium to reduce humidity below 20%.
In case the PH level drops above 7, an alarm will be activated
to notify the user read the PH level. The most suitable is the
V shape use in this project because it works according to be
tested at each stage. Article contains a lot of information about
the water pump, including that it can be used in aquariums or
is usually used in aquariums.

Proposed System

Methodology

The proposed system operates as an automated system to
control the water quality of the aquarium, the temperature of
the water, and the turbidity sensor used for the purity of the
water. The project is an automated system to take care of fish.
The software design and hardware of the system is discussed
below.

Fig 1. Block Diagram

Sensors for monitoring aquarium parameters

• Turbidity Sensors: Turbidity sensors play a crucial
role in monitoring water clarity and the presence of
particulate matter. These sensors use light scattering
to assess water quality. Various studies have examined
the integration of turbidity sensors in smart aquarium
kits for real-time monitoring and their importance in

https://ijeaca.com/ 7

https://ijeaca.com/


Chafle et al. / International Journal of Electronics and Computer Applications 2024;1(1):5–10
Ta

bl
e1

.L
ite
ra
tu
re

Su
rv
ey

Sr
.

N
o.

Ye
ar

of
Pu

bl
ic
a-

tio
n

Ti
tle

an
d
N
am

eo
fA

ut
ho

rs
’

M
ai
n
Fi
nd

in
gs

M
et
ho

do
lo
gy

Li
m
ita

tio
ns
/G

ap

1.
Be

tw
ee
n
20
15
,a
nd

20
17

Ti
tle
:

Aq
ua
riu

m
M
on

ito
r-

in
g

Sy
ste

m
vi
a

IO
T

Au
th
or
s’:

A
m
an
Sh
ak
iri
n

Sh
am

sh
ul
ba
hr
in
,

D
r.
Iz
an
oo

rd
in
aA

hm
ad

Th
e

pr
oj
ec
t
cle

ar
ly

de
m
on

str
at
es

ho
w

en
d-
us
er
sk

no
w
th
ea

pp
ro
pr
ia
te
pH

,t
em

-
pe
ra
tu
re
,a
nd

w
at
er

le
ve
l.
Th

ed
os
in
g
sy
s-

te
m

de
ve
lo
pe
d
in

th
is
sy
ste

m
is
id
ea
lf
or

us
e
in

an
y
aq
ua
tic

lif
e,
su
ch

as
aq
ua
cu
l-

tu
re

fo
rb

re
ed
in
g
or

a
ho

m
e
aq
ua
riu

m
.I
t

w
ill
en
co
ur
ag
eu

se
rs
to

pr
ep
ar
ef
or

aq
ua
r-

iu
m

m
ai
nt
en
an
ce
,s
uc
h
as

w
at
er

ch
an
ge
s

an
d
fil
te
rin

g
de
vi
ce
s

Th
is

pr
oj
ec
t
us
es

th
e
A
rd
ui
no

ID
E

as
th
e
so
ftw

ar
e
co
m
po

ne
nt

to
w
rit
e

th
e
co
de
,w

hi
ch

w
ill

bu
rn

in
to

th
e

ES
P8

26
6
N
od

e
M
CU

.I
n
th
is

ca
se
,

th
e
C+

+
la
ng

ua
ge

w
as

us
ed

to
w
rit
e

th
e
co
de
.
Fo

r
th
e
m
ob

ile
ph

on
e,

Bl
yn

k
ap
ps

ha
ve

be
en

us
ed

as
th
ey

co
m
e
w
ith

m
ul
tif
un

ct
io
na
la
pp

sf
or

th
eu

se
r.

In
te
rn
et

co
nn

ec
tiv

ity
,

co
st,

an
d

w
at
er

ut
i-

liz
at
io
n

2.
20
19

Th
e

tit
le

of
th
e

do
cu
m
en
t

is
”F
ish

Ta
lk
:I
oT

-B
as
ed

M
in
iA

qu
ar
-

iu
m

Sy
ste

m
,”
an
d
th
ea

ut
ho

ri
sY

.-B
.

Li
n
an
d
H
.-C

.T
se
ng

.

de
ve
lo
pe
d

an
an
al
yt
ic

m
od

el,
sim

ul
a-

tio
n,

an
d

m
ea
su
re
m
en
t
ex
pe
rim

en
ts

to
in
ve
sti
ga
te

th
e

eff
ec
ts

of
Io
T

m
es
sa
ge

de
la
ys

an
d
lo
ss
es

on
w
at
er

co
nd

iti
on

co
n-

tro
l.

Su
ch

a
stu

dy
ha
s
no

t
be
en

co
n-

du
ct
ed

by
ex
ist
in
g
sm

ar
ta

qu
ar
iu
m

so
lu
-

tio
ns
.

To
co
nt
ro
lt
he

di
ss
ol
ve
d
ga
se
s
an
d

ot
he
r
fa
ct
or
s
th
at

aff
ec
t
th
e
he
al
th

of
fis
h,

Se
ve
ra
l
se
ns
or
s
ha
ve

be
en

de
pl
oy
ed
,e
.g
.,
th
e
di
ss
ol
ve
d
ox
yg
en

(D
O
),
th
e
te
m
pe
ra
tu
re
,t
he

pH
,t
he

ele
ct
ric

al
co
nd

uc
tiv

ity
,
th
e

w
at
er

le
ve
l,
an
d
th
e
to
ta
ld

iss
ol
ve
d
so
lid

s
(T
D
S)

se
ns
or
s.
Th

es
en
so
rs
se
nd

th
e

m
ea
su
re
d

da
ta

ei
th
er

pe
rio

di
ca
lly

or
w
he
n
so
m
ee

ve
nt
so

cc
ur
.

In
an

Io
T

sy
ste

m
,

th
e

de
la
ys

of
m
es
-

sa
ge
s
de
liv
er
ed

fro
m

th
e

se
ns
or
s

to
th
e

ac
tu
at
or
s

sig
ni
fi-

ca
nt
ly

im
pa
ct

th
e

ex
ec
ut
io
n
of

th
e
Io
T

ap
pl
ic
at
io
ns
.

If
th
e

de
la
ys

ar
e
to
o

lo
ng

,
th
es

ys
te
m

m
ay

fa
il
to

ca
rr
y
ou

tt
he

de
sir
ed

ta
sk
s.

3.
FE

B
20
23

Ti
tle
:

A
n

Io
T-
Ba

se
d

“S
m
ar
t

Aq
ua
:
Re

m
ot
e

M
on

ito
rin

g
A
nd

C
on

tro
lli
ng

O
f
Aq

ua
riu

m
U
sin

g
Io
t
A
nd

Te
le
gr
am

Au
th
or
s’:

M
rs
.

Le
en
a

Sh
ru
th
i,

G
au
ta
m
i

G
ur
av
,

Kr
iti
ka

D
es
ai
,

Ke
er
th
an
a

P.,
an
d
D
yu
th
iR

.

Th
e
fin

di
ng

s
in
di
ca
te

th
at

th
e
se
ns
or
s

an
d
ac
tu
at
or

co
m
po

ne
nt
s
of

th
e
sy
ste

m
un

de
rw

en
tf
un

ct
io
na
lt
es
tin

ga
nd

ca
lib

ra
-

tio
n.

Th
is

pr
oj
ec
t
us
ed

a
N
od

e
M
CU

as
a

m
ic
ro
co
nt
ro
lle
r

an
d

an
A
rd
ui
no

M
eg
a

as
th
e

ha
rd
w
ar
e

im
pl
em

en
ta
tio

n.
Fe
ed
in
g

sy
ste

m
(S
G
90
)
is

ut
ili
ze
d
as

a
fis
h
fe
ed
er

m
ec
ha
ni
sm

fo
r
th
e

ac
tu
at
or
.
Th

e
pH

se
ns
or

(S
KU

:
SE

N
01
61
)

is
th
e
on

ly
se
ns
or

us
ed

in
th
is
pr
oj
ec
t

to
ca
lc
ul
at
et
he

w
at
er
’s
pH

le
ve
l.

Th
er
e

w
er
e

lim
ita

-
tio

ns
in

te
rm

s
of

in
te
rn
et

co
nn

ec
-

tiv
ity
,

w
hi
ch

w
er
e

ad
dr
es
se
d

in
ph

as
e

3
w
ith

th
e

in
clu

-
sio

n
of

th
e

W
iF
i

m
od

ul
e.

4.
N
ov

20
23

Ti
tle
:D

ev
elo

pm
en
to
fa
n
Io
T-
ba
se
d

Fi
sh

Ta
nk

M
on

ito
rin

g
Sy
ste

m
.

Au
th
or
s’:

M
ar
ia
G
em

el
B.

Pa
lc
on

it,
Ro

nn
ie

S.
C
on

ce
pc
io
n,

Ro
ge
lio

Ru
zc
ko

To
bi
as
,J
on

ne
lA

le
ja
nd

rin
o,

an
d
Vi
nc
en
tJ
an

D
.A

lm
er
o,

A
rg
el

A
.B

an
da
la
,R

ya
n
Rh

ay
P.

Vi
ce
rr
a,

Ed
w
in

Sy
bi
ng
co
,
an
d

El
m
er

P.
D
ad
io
s

Th
is
in
clu

de
st
he

ha
rd
w
ar
ea

ss
em

bl
y,
co
d-

in
g,

ca
lib

ra
tio

n,
an
d

ev
al
ua
tio

n
of

th
e

co
nn

ec
tiv

ity
of
th
eI
oT

m
od

ul
es
w
ith

se
n-

so
rs
.
Re

su
lts

ha
ve

sh
ow

n
th
at

th
e
ca
li-

br
at
ed

se
ns
or
sa

re
ac
cu
ra
te
.

Th
e
de
ve
lo
pm

en
t
of

th
e
fis
h

ta
nk

m
on

ito
rin

g
sy
ste

m
is

di
vi
de
d

in
to

th
re
e

m
ai
n

su
bs
ys
te
m
s:

w
at
er

qu
al
ity

m
on

ito
rin

g,
on

-
de
m
an
d
fe
ed
in
g,
an
d
vi
de
o
su
rv
ei
l-

la
nc
eo

ft
he

fis
h
ta
nk

.

Th
er
e

ar
e

so
m
e

lim
ita
tio

ns
,l
ik
e
co
n-

ne
ct
iv
ity

iss
ue
s,

co
st,

po
w
er

su
pp

ly,
sc
al
-

ab
ili
ty
,

an
d

da
ta

se
cu
rit
y.

5.
N
ov

20
21

Ti
tle

:S
m
ar
tA

qu
ar
iu
m
ki
tA

ut
ho

rs
’

:
A
m
el

Yo
us
if

A
li

M
oh

am
m
ed

,
Vr
aj
es
h
D
in
es
h
M
ah
et
a

Th
e
ar
tic
le

in
clu

de
s
m
uc
h

in
fo
rm

at
io
n

ab
ou

t
th
e
w
at
er

pu
m
p,

in
clu

di
ng

th
at

it
ca
n
be

us
ed

in
aq
ua
riu

m
s
or

is
us
ua
lly

us
ed

in
aq
ua
riu

m
s

Th
e
V-
sh
ap
ed
-s
ha
pe
d

is
th
e
m
os
t

su
ita
bl
e

on
e

to
be

us
ed

in
th
is

pr
oj
ec
tb
ec
au
se
it
w
or
ks

ac
co
rd
in
gt
o

te
sti
ng

at
ea
ch

an
d
ev
er
y
sta

ge
.

Li
m
ita
tio

ns
fo
r
ox
y-

ge
n
le
ve
ls,

w
at
er

le
v-

els
,a
nd

ne
tw
or
k
co
n-

ne
ct
iv
ity

https://ijeaca.com/ 8

https://ijeaca.com/


Chafle et al. / International Journal of Electronics and Computer Applications 2024;1(1):5–10

Fig 2. DS1820 Temperature 𝑆𝑒𝑛𝑠𝑜𝑟 TurbidityWater level Sensor
Dissolved oxygen

Fig 3. Servo Motor 𝑠𝑒𝑛𝑠𝑜𝑟 Relay water pump

maintaining optimal conditions for aquatic life.
• Temperature Sensors: Temperature control is vital for

aquarium health. Temperature sensors integrated with
Arduino and ESP8266-based systems allow aquarists
to monitor and regulate water temperature. Numerous
research projects and practical implementations have
demonstrated the use of these sensors in smart aquar-
iums.

• Purification Units: Water quality is of paramount
importance in aquariums. IoT-based smart aquarium
kits often incorporate purification units such asUV ster-
ilizers, protein skimmers, and mechanical filters. The
integration of these units, alongside sensors and con-
trollers, ensures that water quality remains at desirable
levels, mitigating the risk of disease and algae blooms.

• Cooling Fans:Maintaining the right water temperature
can be a challenge, especially in warmer climates.
Cooling fans controlled by IoT systems help with
temperature regulation. Research has explored the use
of cooling fans in conjunction with temperature sensors
for efficient cooling solutions.

Actuators for Control and Automation
• Servo Motors: Servo motors are commonly used to

control aquarium equipment like feeding systems,
lighting, and adjustable water flow. Researchers have
designed Arduino and ESP8266-based smart aquarium
kits that integrate servo motors for automated feeding
schedules and adjustable water flow rates.

• Water Pumps: Water circulation is essential for the
overall health of an aquarium. IoT-based systems using
water pumps provide the necessary water movement
required for oxygenation, filtration, and preventing
dead spots within the aquarium.

• Two-Level Sensors: Two-level sensors are employed
to monitor water levels and prevent overflows or low
water levels in aquariums. Integrating these sensorswith

the Arduino and ESP8266 platforms ensures that water
levels are always maintained within safe parameters.

Software design

Fig 4. Flowchart

Conclusion
The incorporation of Arduino and ESP8266 platforms, along
with a range of sensors and actuators, has brought about a
revolution in smart aquarium management. These systems
provide real-timemonitoring, remote control, and automated
responses to maintain a stable aquatic environment. The
existing literature underscores the significance of these
technologies in smart aquariums and suggests a wide array
of opportunities for further research and development in this
field. As IoT technology continues to evolve, we can anticipate
even more advanced and sophisticated solutions for both
casual aquarists and aquaculture professionals.
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