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ABSTRAK

Pada era globalisasi ini, teknologi merupakan salah satu inisiatif yang tepat
untuk meningkatkan mutu dan kualiti sesuatu produk berasaskan pertanian. Kerajaan
Malaysia menyarankan agar pertanian dapat dilakukan di kawasan perumahan
penduduk tanpa melibatkan kawasan yang besar dimana ianya boleh dilakukan di
dalam rumah sahaja. Terdapat beberapa masalah yang dihadapi dalam menguruskan
sistem akuakultur dan hidroponik. Antaranya ialah sukar untuk mendapatkan kawasan
pertanian yang kecil serta tumbuhan memerlukan air yang kaya dengan nutrien untuk
memastikan pertumbuhan yang baik. Oleh itu, tujuan projek ini adalah untuk
membangunkan sistem akuaponik pintar untuk industri pertanian. Objektif projek ini
adalah untuk membangun sistem akuaponik pintar untuk industri pertanian
berdasarkan mikropengawal, memantau kelembapan tanah, keamatan cahaya,
memberi ikan makan dan pam air dengan menggunakan aplikasi Android dan
menganalisis prestasi sistem akuaponik ke arah industri pertanian. Sistem akuaponik
ini menggunakan Arduino Uno sebagai mikrokontroller untuk mengawal input dan
output sistem dan Bluetooth modul sebagai pemancar untuk menghantar data ke
aplikasi mudah alih. Penderia kelembapan digunakan untuk mengesan kelembapan
tanah di dalam bekas tanaman manakala penderia LDR digunakan untuk mengesan
keamatan cahaya. Servo motor pula digunakan untuk memberi makan kepada ikan
secara automatik. Pemerhatian selama 15 hari telah dibuat untuk sistem akuaponik
automatik dan sistem biasa. la menunjukkan bahawa tumbuhan yang ditanam
berdasarkan sistem akuaponik automatik lebih sihat dari segi ketinggian berbanding
dengan sistem biasa dengan perbezaan 2.1cm. Projek ini mudah untuk digunakan dan
mesra pengguna kerana ianya memperkenalkan peningkatan yang lebih baik kepada

sistem akuaponik.



ABSTRACT

In this era of globalization, technology is one of the best initiatives to improve
the quality of an agricultural-based product. The Government of Malaysia suggests
that agriculture can be done in residential areas without involving large areas where it
can be done indoors only. There are some problems encountered in managing this
aquaculture and hydroponic system. Among these problems is the difficulty of getting
small-scale agricultural areas and that plants need water rich in nutrients to ensure
good growth. Therefore, the purpose of the project is to develop smart aquaponics
system for the agricultural industry. The objective of this project is to develop a smart
aquaponics system for agriculture industry based on a microcontroller, to monitor the
soil moisture, intensity, fish feeder and water pump using Android application and
analyze the performance of the aquaponics system towards the agriculture industry.
This aquaponics system used an Arduino Uno as a microcontroller to control input and
output of the system and Bluetooth module as a transmitter to transmit the data to the
mobile application, respectively. Moisture sensor is used to detect soil moisture in
plant containers while LDR sensors is used to detect light intensities. Servo motor is
used to feed the fish automatically. Observation for 15 days have been made for an
automated aquaponics system and normal system. It shows that the plant grown based
on an automated aquaponics system more healthier in terms of height compared to
normal system with a difference of 2.1cm.This project is easy to use and user-friendly

as it introduced a better improvement to the aquaponics system.
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CHAPTER 1

INTRODUCTION

1.0 Introduction

The agriculture is one of the economic profit in the country. The Malaysian
government has suggested that this agriculture can be done in residential areas without
involving large areas where it can be done in the yard. In this case, to produce
something useful it should be based on the needs and demand of today's users.
Therefore, through this project "Development of Smart Aquaponics System for
Agriculture Industry" will help those in need of small-scale farming. Nowadays, many
communities still do not know about this aquaponics system. This aquaponics system
is a combination of aquaculture system and hydroponic system. This system is a
system of hydroponics and aquaculture system which depend on each other to produce

a good product and high quality.

Under natural conditions, the residual excretion of aquatic life in the tank or
aquarium will cause the water containing this ammonia to turn into a high nutrient
contribution to its substances and properties for hydroponic plants. This aquaponics
system will flow the water containing ammonia from the aquarium to the plant and it
will get the nutrients produced from the excretion of the aquatic life. After that,
naturally, the plant will supply water that is clean and free of ammonia to the aquatic
life. The aquatic life that lives in fresh water is best suitable for application in this
aquaponics system because most of the plants require freshwater to survive. Saltwater
life can also be used but the plants to be used should also correspond to the saltwater
life. The advantage of this aquaponics system is to provide side income as well as to
meet daily needs. Additionally, it can also be placed in limited areas like balconies or
even commercially. This system facilitates the cultivation process where water control

methods occur automatically.



The water conversion process does not need to be done manually because the
water life can be maintained using the plants as a filtering agent in order to maintain
the quality and pH of water suitable for farming. It can save our time and cost and also
be handled by anyone without the need for high skills. Finally, this system will ensure
that this natural cycle will continue non-stop. Water will only be increased when plants

lack water due to the absorption of plants and evaporation naturally by air.

1.1 Problem Statement

There are some problems encountered in managing this aquaculture and
hydroponic system. Among these problems is the difficulty of getting small-scale
agricultural areas. The second problem is that plants need water rich in nutrients to
ensure good growth. In addition, it requires a lot of manpower in the process of care
and planting of trees and the fish feeding. Furthermore, the problems encountered in
the aquaculture system should always to change the water in the tank or aquarium to
keep clean. In addition, the unorganized fish feeder management system is one of the

problems encountered. Consumers face time constraints in managing fish feeding.

1.2  Objective

There are several objectives in this project which is:

i.  Todevelop a smart aquaponics system for agriculture industry based on
microcontroller.
ii. ~ To monitor the soil moisture, intensity, fish feeder and water pump
using Android application.
iii.  To analyze the performance of the aquaponics system towards the

agriculture industry.



1.3 Scopes

The scope of this project is made to inform the features and components used
and the functions of each component used in the project. Among the scope of the
project is using Arduino Uno microcontroller as a brain to control the components used
in this project. Additionally, bluetooth modules was used for communication between
the microcontroller and mobile application developed using the MIT App Inverter. The
mobile application was developed to display the information received from the
microcontroller. Next, LDR sensor was used to detect light during day and night. 9V
and 240V power supplies are being used in this project to be connected to Arduino
Uno microcontroller and lamp, respectively. In addition, this project were used a servo
motor to control the fish feed automatically. Furthermore, soil moisture sensor was
used in this project to detect soil moisture in the plant container. Lastly, this project is

dedicated to agriculture industry only.

1.4 Project Significance

The purpose of the aquaculture system is to facilitate and assist the farmers in
the residential areas without involving large areas. It also can help farmers who need
small-scale farming. By using some sensors in this project, this aquaponics system can
be monitored remotely because in this project it uses an android application to monitor
this system. In addition, it can reduce human labor to watering a tree and converting
water in tanks or aquariums that have fish waste. This water in the tank has high
nutrients and is suitable for distribution for plantation. This system is a combination
of hydroponics and aquaculture systems which depend on each other to produce a good

product and high quality.



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

In this chapter, the basic aquaponics system has been discussed. There were
several aquaponics systems have been done by other researchers. Comparisons has
been made towards other aquaponics system in order to provide an improvement to

the existence aquaponics system.

2.2 Overview of aquaponics system

This aquaponics system is a combination of aquaculture system and
hydroponic system. This combination system were depend on each other to produce a
good product and high quality. Aquaponics system is a system that produce plants
which requires less water, less fertilizer and less space (AlShrouf, 2017). For this
aquaponics systems, it is suitable for use in limited soil and water and uses only about
1% freshwater (Resh, 2013). The abundance of water can be reduced by using these
hydroponic and aquaponics techniques. Water conservation is a major advantage of
this modern cultivation system. The nutrients accumulated in this aquaponics system
are the result of the accumulation of waste fish (Scattini and Maj, 2017). For plants
growing in this aquaponics system, it requires a nutrient-rich water that is produced
from raising fish to provide natural fertilizer sources. In this aquaponics system, plants
can produce clean water by consuming nutrients that are present in water that is
channeled from aquariums to plants. Therefore, plants and fish will be healthy because
they help each other. In addition, these plants and fish can develop well by using
systems such as this aquaponics system. Fish farmers having a problem to remove the
waste water in the aquarium. Hydroponics farmers also have their problems to get high
water nutrients to be given to the plants. Both of these problems can be solved by using

this aquaponics system. In this aquaponics system, waste water in the aquarium will



be given to the plants because the plants need nutrients contained in waste water. Plants

provide clean water for fish while fish waste is a source of nutrient to plants.

The agricultural sector is the sector that uses the most water compared to other
sectors (The, 2012). To take care of this issue, an aquaponics system could contribute
as a possible way to decrease the water utilization in agriculture. For agricultural
activity, 85% of world's water consumption are used, which is a rate of 235 million
liters per second while 70% of this water consumed are wasted. Good care was needed
such as watering system, light, temperature, and humidity can provide good growth
(Carson et al, 2002). Hydroponics is a system that helps to solve the problem of
growing plants in terms of water and nutrients without using soil. If there is excessive
water, it is not suitable for water systems and will cause the same pressure on plants
such as drought (Al-Bahadly and Thompson, 2015). In addition, the roots that always
moistened and aerated can help growth in this hydroponics system. In hydroponics
system also gives the plants with water and nutrients are sufficient and can produce

good growth.

In aquaculture, fish will be digesting their food and excreting waste in the water
and makes the water as nutrients that are good for plants. Normally, the water in the
fish tank will be a filtered or removed to ensure that the water in the fish tank is clean
from toxic waste. By using this aquaponics system, water in the fish tank is no longer
needed to be filtered or disposed of because the water in the fish tank can be used as
nutrients to plants. In Indonesia, in a few years ago they have experienced a crisis of
agriculture land and as much as 75% of the land in Indonesia is not fertile (Vernandhes
et al, 2017). It has been a problem for them to do plant and fish farming because they
have limited narrow land. Therefore, they need to think of other alternatives in terms
of technology innovation and appropriate area selection. Aquaponics system is one of
the ways to solve this problem. Agricultural cultivation technology with aquaponics
system technology has provided facilities for those who do not afford or do not have
land for their agricultural activities to generate income. Aquaponics systems use
different agricultural techniques with conventional technique. In the analysis, this
aquaponics system is an important role in the agriculture and aquaculture sectors to be
used as a good food production system (Shafeena, 2016). Therefore, this system can

be beneficial to the area that lacks of water.
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