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Abstract: - The application of Internet of Things is far and wide, the things of daily life are connected by 
carrying sensing technology and transferring information through the Internet. In this paper, we develop a 
system of IoT (Internet of Things) for breeding of Arowana. The idea of Internet of Things will be applied in 
the breeding of arowana, the key technology contains three main parts. First, we use Arduino Uno R3, and 
integrate a variety of sensors and automatic devices (for example: water level sensors, temperature sensors, 
water solenoid valve and the aquarium heater), the system changes all the time to collect the data of water 
quality, water level, temperature and automatically adjust the water temperature and water level. Secondly, we 
use Visual C# to develop a windows application, the information obtained by the Arduino aggregated to the 
database server via Serial port transmission. In addition, we also include OpenCV library, monitor the Arowana 
moving image through the WebCam and shooting photographs for records during fixed cycle. Thirdly, we set 
up an IIS server for dynamic web site, and develop an ASP.NET web site with responsive web design, allowing 
users to various specifications of the smart device. In order to facilitate the download, we also additionally 
developed a user-friendly Android App. In the present study, we provide adequate information regarding water 
quality control, water level, water temperature and activities of arowana in their best breeding situation, for the 
pet fish farming industry as well as aquaculture industry, with a hope that they can maintain a stable 
environment for breeding fish in a more controllable and comprehensive way. 
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1 Introduction 
Internet of Things (IoT) was built with popularity of 
internet and carriers of traditional 
telecommunication, connecting each individual 
physical object endowed with a web address for 
searching, and forming an internetworking for 
virtually everything in daily life, in which 
intercommunication is made possible [1][2][3][4][5].  

Like computers and internets, supplies of 
information for IoT also rely on manpower via voice 
recording, scanning, and typing. However, people 
ate limited in time, physical strength, and accuracy. 
With help of computers, people can acquire 
information with much less time and strength, 
noting the time for maintenance and replacement. 
Potentiality of IoT is far beyond our imagination. 

With advent of internet and telecommunication 
technologies, many related industries are improving 
with cooperation with ICT industry. Application of 

IoT for fish breeding is focusing on control of eco 
aqua system providing best environment for farmed 
fish. As the saying goes, to breed fish is to breed 
quality water. And to keep water with quality for 
breeding fish in constant and stable growth is a 
considerable learning. The fish are often prone to 
disease and sudden death due to changes of the 
environment. 

Typically, control of water temperature and other 
elements properly, can reduce the damage to a 
minimum. To make Arowana breeding easier and 
reduce the barriers for the beginners, application of 
IoT with adequate information can prove to be a 
new effective method, which has not yet been 
incorporated into breeding of arowana. 

Arowana fish is a famous ornamental fish; 
different kinds of arowana have different colors; and 
with increasing age, color scales on the body will 
turn to be more shiny and thick; if put in improper 

WSEAS TRANSACTIONS on COMPUTER RESEARCH
Yu-Cheng Lin, Wen-Hung Li, 

Ching-Chen Lee, Louis Y. Y. Lu

E-ISSN: 2415-1521 20 Volume 5, 2017



e
p
I
e

m
o
e
m
w
c
d
v

h
h
m
a
m
i
t
s
 

2
I
a
 
2
 
2
G
p
b
c
b
t
a
e
i
M
 

 

environment 
perfectly. In 
IoT technolo
enhance the v

Arowana 
may be prone
of water qu
electricity. If
monitor the 
water can be
can be redu
detection sys
various moni

In additio
historical da
historical tre
management 
assist the a
monitoring 
importantly, 
tank monito
strain. 

2 Backgr
In this sectio
and Arduino 

2.1 Commo

2.1.1 Golde
Golden arow
price for aro
brightness of
color, other c
be found. T
texture, and
arowana is h
easily be s
irritation.  
Malaysia. 

its body and
this study it 
ogy and br
value of the i
breeding is a
e to disease 
uality, wate
f ICT techn
environmen

e removed w
uced to a m
stem has bee
itoring senso

on to real-tim
ata and ad 
end data, an
and analysi

aquaculture 
managemen

the  real-tim
oring, can im

round  
on, we will i
technology. 

on species 

n arowana  
wana as show
owana of th
f golden dra
colors of purp
The colors 
d very ste
highly sensi
stimulated, 
Golden aro

Fig. 1 Gol

d colors cann
is hoped tha

reeding met
industry. 
a high risk in
and death an
r temperatu

nologies can
nt, unfavora
without dela
minimum.  
en used with 
ors. 

me informatio
hoc querie

nd the use 
s  have mad

industry i
nt system,
me informat
mmediately 

introduce aro

of arowana

wn in Fig.1
he same pos
agon scales. 
ple, blue and
are present

ereoscopic. 
itive and ne
often due 

owana mainl

lden arowana

not be presen
at integration
hod may h

nvestment, a
ny time becau
ure, or tripp
n be applied
ble factors 

ay and the l
Instant on-l
components

on, uploading
s, comparat
of large d

e it possible 
in establish
, and, m
tion with wa

deal with 

owana breed

a [6] 

 is the high
sture, featur
Besides gold

d green can a
ed with me
Since gold

ervous and c
to damag

ly come fr

a 

nted 
n of 
help 

as it 
ause 
ped 

d to 
for 

loss 
line 
s of 

g of 
tive  
data 

 to 
hing  

more 
ater 
the 

ding 

hest 
ring 
den 
also 
etal 
den 
can 

ging 
rom 

 

2.1
Re
the
bri
aro
pep
dar
blo
a l
tha
 
2.1
Gr
in 
spe
tw
sca
vig
oft
 
2.1
Th
ora
spe
aro
Ind
 
2.1
Co
ori
is v
 
2.1
Co
dif
it 
aro
 
2.2
Ar
get
tem
illn
ch
Co
cov
sca
an
 

1.2 Red arow
ed arowana w
e most widel
ight color a
owana are m
pper arowan
rk red gill c
ood red arow
long thin bo
an red peppe

1.3 Green ar
reen arowana
the market 

ecies is not e
wo kinds of g

ales. With 
gorous, in th
ten appears m

1.4 Red-taile
his kind of ar
ange, the bac
ecies, born 
owana, mai
donesia. 

1.5 Silver ar
ommonly kno
igin, it can e
very easy to 

1.6 Black ar
ommonly kn
fference from
is somewha
owana. 

2 Breeding
rowana, und
tting sick. O
mperature an
ness for arow
anges of te

ommon dise
ver curly, ey
ales and fin
d anchor wo

wana 
with the main
ly reared aro
and large b

mostly chili-re
na are seen w
cover and a 

wana are seen
ody and its e
r arowana. 

rowana 
a is the most 
and the mo

endowed wit
reen arowan
strong fecu

he place of 
more than 80

ed arowana 
rowana has f
ck not in gol
from matin

inly come 

rowana 
own as silver
easily grow t
breed. 

owana 
nown as bl
m silver belt i
at more diffi

environme
der normal c
Origins for di
nd pH value 
wana, feeder
emperature 

eases for aro
yes drooping
s defects, co
rms. 

n colors oran
owana fish, g
body. The 
ed and blood

with scales of
large fin in

n with scales
eyes and fin

inexpensive
ost readily av
th bright colo

na: transparen
undity the 
its origin gr

0CM in lengt

fins and tail 
lden color, l

ng of the re
from Sum

r belt, an edi
to 1 meter lo

lack belt, a
is black colo
icult to bree

ent 
circumstance

disease for th
of the wate

rs have to pa
and pH o

rowana may
g, eyes burst,
orrosion of 

 

nge and red, i
grown up wit
common re

d-red. The re
f rough frame
n appearance
 of thin fram

ns are smalle

e arowana fis
vailable. Thi
ors. There ar
nt and opaqu
fish is ver
reen arowan
th. 

in yellow an
ess expensiv
ed and gree
matra Island

ible fish at th
ong. This fis

and the onl
or on the bod
ed than silve

es, are rarel
he fish can b
er. To preven
ay attention t
f the wate

y include gi
, pine disease
scale diseas

is 
th 
ed 
ed 
e, 
e; 

me, 
er 

sh 
is 
re 
ue 
ry 
na 

nd 
ve 
en 
d, 

he 
sh 

ly 
dy, 
er 

ly 
be 
nt 
to 

er. 
ill 
e, 
se 

WSEAS TRANSACTIONS on COMPUTER RESEARCH
Yu-Cheng Lin, Wen-Hung Li, 

Ching-Chen Lee, Louis Y. Y. Lu

E-ISSN: 2415-1521 21 Volume 5, 2017



 
2
A
b
d
C
l
m
P
M

a
s
p
M
s
m

d
s
k
w
r
b
d
D
s
e
 

2.3 Arduino
Arduino has 
based on I/O
development
C language, 
language and
make interac
Professors D
Milan Interac

The origi
artists quickl
sensors thr
prototyping 
MAX/MSP, w
school, maki
much easier. 

Interactiv
designers rea
single-chip d
knowledge in
what the de
reason, it is n
background 
devices. Am
Duemilanov 
so on. In th
employed. 

o [7][8] 
been devel

O interface 
t environmen
allowing us

d software l
ctive works. 

David Cuartie
ction Design
inal idea wa
ly learn the

rough Ardu
works, and 
which were 
ing interactio
 
e content o
ally need. A
development
nvolving cir

esigners nee
not suitable 
to design 

mong the com
board, Uno 

he present s

oped with a
control pan

nt similar to t
ers to quick
like Flash or

Arduino w
elles and Ma
n Institute, in 
as to allow 

e basics of e
uino for 
  integrate 
learned from
on between v

of the desig
s for how to
t board, or h
rcuit and the
ed to know,

for people w
a variety 

mmon Ardui
board, Leon

study, Ardui

 

Fig. 2 F

an open-sour
nel, and has
that of java a

kly use Ardu
r Processing
as designed 

assimo Banzi
January 200
designers a

electronics a
rapid desi
with FLAS

m current des
virtual and r

gn is what 
o put togethe
how to build
e like, it is 
 for the sa

with electron
of interact

ino devices 
nardo board a
ino Uno R3

Framework f
 
 

rce, 
s a 
and 

uino 
g to 

by 
i of 
05. 
and 
and 
ign, 
SH, 
sign 
real 

the 
er a 
d a 
not 

ame 
nics 
tive 
are 
and 
3 is 

3
Se
rec
sho

W
wh
tem
C#
po
for
we
inf
dat
the
we
for
res
we
An
mo
Ha
con
Pin
as 
PIN
Th
sin
tem
C ~
 

for study 

Framew
ensors for w
ceive signals
own in Fig. 2
Arduino t

indows app
hether or no
mperature. W
# to receive 
ort, and integr
r the cycle,
ebcam befo
formation ar
tabase. In or
e web, this 
ebsite of AS
r adding pag
sponsive web
e have pack
ndroid App 
obile device
ardware part
nnected with
n5), in addit
follows: 
N2: 

he connected
ngle line 
mperature se
~ + 125 ° C  

ork and f
water tempe
s and relay t
2.  
transmitted 
lication, and

ot to start ac
Windows ap
signals of A
rate OpenCV
, timed cap
re the tank
re all writte
rder to facilit

study team
P.NET, and 

ges. The dyn
b design (RW
aged the dy

for easy d
s which scr
of this stud

h four IO pi
tion to VCC

d water temp
control c

nsor with a m
 and accurac

 

flow 
erature and 
the signals to

information
d it can al

actuators to 
pplication is 
Arduino throu
V library. In 
pture is atta

nk. Images, 
ten and stor
itate informa
m developed

set up an II
namic web p
WD) techno

ynamic web 
download w
reens are va
dy, as shown
ins (Pin2, Pi

C and GND, 

perature sens
chip DS18
measuring  r
cy of ± 0.5 °

water leve
o Arduino, a

n via USB
so determin
add water o
written wit

ugh the Seria
three minute
ached to th

photos an
red in clou

ation stored i
d a dynami
IS web serve
pages also us
logy. Finally
page into a

with users o
aried in size
n in Fig. 3, i
in3, Pin4 an
with feature

sor is using 
B20 digita
range of -55 
C.PIN2. 

el 
as 

B 
ne 
or 
th 
al 
es 
he 
nd 
ud 
in 
ic 
er 
se 
y, 
an 
of 
e. 
is 

nd 
es 

a 
al 
° 

WSEAS TRANSACTIONS on COMPUTER RESEARCH
Yu-Cheng Lin, Wen-Hung Li, 

Ching-Chen Lee, Louis Y. Y. Lu

E-ISSN: 2415-1521 22 Volume 5, 2017



PIN3: 
Water level sensing module is connected, through 
ten parallel wires with electrical conductivity to 
determine the water level, measuring the amount of 
water level, and the output values can be read 
directly by the developed Arduino board to detect 
efficacy of water level. 
 
PIN4: 
The connected water solenoid valve originally used 
for a washing machine can be equipped for a variety 
of places. When the water level sensing module 

detects low water level, Arduino will send the signal 
to the relay module and water solenoid valve 
activates to start replenishment. 
 
PIN5: 
The connected heater: when the temperature is 
below the set value, Arduino will send signal to the 
relay module activating the heater for water heating; 
when the temperature is higher than the set value, 
the heater stops working in order to achieve 
equilibrium of temperature. 
 

 
 

 
Fig. 3 Hardware wiring diagram
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