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Abstract: - Application of IoT (Internet of Things) extends far and wide, embedded with software, sensors, 
actuators and network connectivity, transforming things in daily life into a new era of computer-based 
internetworking world.  The added-value services of IoT will be dominating the trend of application market 
within 20 years. Connection and interaction of technology have been based on various internet techniques and 
new concepts for internet technology, from age of electronics to era of intelligence and from P2P (person to 
person) to P2M (person to material).  This study is applying concepts of IoT for breeding of arowana. There are 
three parts of key technologies applied for the research:(1) Arduino: Arduino Uno R3 was used for integrating 
various sensors and automation devices ( like water level sensing module, water temperature detection stick, 
water solenoid valve and aquarium heating rods) to collect the data changes in the water quality of the water 
tank, water level, temperature and automatically adjust the water temperature and water level at any time. (2) 
Windows application: Visual C # is used to develop a Windows application via serial port transmission, 
aggregating the information obtained by the Arduino for the server database In addition, we also use OpenCV 
library to monitor the moving image of arowana through webcam and shoot photographs of the water tank in 
fixed cycle of time for records. (3) Asp.Net web: In the present study, we erected a dynamic IIS web server, 
allowing users of various specifications of smart devices to connect monitoring network. We have also 
developed a user-friendly Android App to facilitate downloading the 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 
environment its body and colors cannot be presented 
perfectly. In this study it is hoped that integration of 
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