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ABSTRACT

Indoor farming has been a topic that is most discussed in the agriculture field. It is a
technique that significantly conserves natural resources such as water and land without
affecting the surrounding environment. This is crucial because it improves the productivity
of the plant. All the environmental factors like temperature, humidity, and soil moisture level
are being tracked with the implementation of 10T Technology. The main objective of this
project is to build an automated lighting and irrigation system that increase the productivity
of the plant and feedback the status of the plant at anywhere and anytime. In this project,
sensors such as right-angle floating switch (water level sensor), DHT11 (temperature and
humidity sensor), FC-28 (soil moisture sensor), and BH1750F VI (light sensor) are installed
to monitor the growth conditions of the plants. At the same time, the data collected from the
sensors will be displayed to Blynk, an open-source platform through the ESP-01 Wi-Fi serial
transceiver module and processed by Arduino Uno. With such development, the
productivity and growth will be tracked from time to time without having the user at the

event.



ABSTRAK

Pertanian dalaman merupakan satu topik yang hangat dalam bidang pertanian. la merupakan
satu teknik yang dapat mempeliharakan sumber semula jadi seperti air dan tanah dengan
tidak menjejaskan persekitaran sedunia. Teknik ini amat penting dalam pertanian sebab ia
merupakan teknik yang dapat menambahkan produktivity tanaman tanpa mengehadkan
syarat-syarat perkembangan tanam-tanaman. Faktor-faktor persikitaran dapat dikesan
dengan pengimplimentasi teknologi 10T. Objektif projek ini adalah untuk membinakan satu
sistem pencahayaan automatik dan sistem pengairan automatik yang dapat menambahkan
produktiviti tanam tanaman dan dapat mengesan status tanaman dengan tidak mengira bila-
bila masa atau mana orang itu berada. Demi mendapatkan status tanam-tanaman dari semasa
ke semasa beberapa sensor telah dipasang untuk kegunaan pemantauan. Antara sensor yang
telah dipasang ialah suis terapung bersudut 90 darjah (sensor paras air), DHT11 (sensor suhu
dan kelembapan udara), FC-28 (sensor mengesan kelembapan tanah), dan BH1750FVI
(sensor cahaya). Pada masa yang sama, data yang dikumpul oleh sensor akan dipaparkan
dalam aplikasi Blynk, platform sumber terbuka melalui ESP-01 Wifi serial transceiver
modul dan diprocess oleh Arduino Uno. Produktiviti dan pertumbuhan tanam-tanamn dapat
dikesan dan dipantau melalui perkembangan teknologi tersebut tanpa penggunaan sumber

manusia.
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CHAPTER 1

INTRODUCTION

1.1 Background

Indoor farming is designed to grow the plant in a controlled environment so that the
status of the plants can be monitored from time to time. As owner can control the climate,
indoor farming enable user to grow and harvest any crops almost anywhere when indoor
farming is applied[1]. In Malaysia, which is hot and humid, indoor farming is suitable to
maintain temperature and humidity for a specific plant to grow. As the world’s population
is expected to reach 9.7 billion in 2050, there will be a high demand for food[2]. Therefore,
indoor farming is needed as it beneficial for agriculture production for the other countries
that experienced extreme climate changes or natural disasters such as hurricanes, floods, and
droughts.

Additionally, indoor farming drastically minimizes plant contamination, unlike
traditional agriculture, which is vulnerable to contamination from animal waste, tainted
groundwater, or toxic chemical substances to eliminate the pest. Indoor farming ensures food
safety and production quality by tracking all the data collected from the sensors. Traditional
agriculture uses human resources to manage plants, such as watering and harvesting, which
takes a long time and is costly to hire more workforce. By practicing indoor farming with
automation technology, all the plant growth can be monitored 24/7 while combining
software and automation with industrial process management to optimize production.

Also, indoor farming no longer depends on large-scale land use cause this practice

can be implemented inside buildings and cities. This is very important for an overpopulated



area especially developed and advanced city which mostly have a higher concentration of
carbon dioxide. Indoor farming can take advantage of unused space in the buildings and

create a sustainable environment even in an urban area.

1.2 Problem Statement

Traditional agriculture is easily affected by the external environmental condition
and requires many labors to manage the crops. Temperature and humidity are the main
issues affecting plant growth for a country with a hot and humid climate. Moreover, no
regular feedback of the crop's status causing much wastage of resources such as water and
land aregetting limited. Nowadays, people are going to 10T trends, increasing their
productivity in managing their crops as they are usually busy with works. An increase in
population is alsocausing a lack of land resources for farming and decreased air quality in
an urban area. Thereis a lack of platforms to access plant information in real-time.
Constantly monitoring is required to evaluate and check the plant status, which will

increase the cost and time to maintain and take care of the crops.

1.3 Project Objective

This project aims to propose a system that helps to monitor the growth of crops and
helps increase productivity with limited resources. Specifically, the objectives are as follows:
a) To apply an Internet of Thing, loT-based smart indoor farming system to
enhance crops production with adequate resources.
b) To monitor and analyze the growth of crops through Blynk application by
using ESP-8266(01) module and Arduino Uno to read sensors data.
c) To apply automatic lighting system and irrigation system to reduce the use of

labor.



1.4 Scope of Project

The scope of this project are as follows:

a)  To monitor the condition of crops with the various sensors.

Parameter Sensor

Soil moisture FC-28

Humidity and temperature DHT11
Light Intensity BH1750FVI

b)  Monitoring the status of environment by receiving the data collected by
various sensors and show in the Blynk application to end user.

c)  Applying automatic lighting system and automatic irrigation system when
reaching a threshold limit set.

d) A farming box with a base of 60cm x 40cm x 20cm (Length x Width x
Height) dimensions is applied to grow the plant vertically to reduce the

space required.



CHAPTER 2

LITERATURE REVIEW

2.1 History of Indoor Farming

At the beginning of the 20" century, farmers struggled to protect their crops from
being damaged by natural disasters. The protection is first started by building a box with a
flat glass roof on top that covers the crops in the fields. A few years after, a small size of
greenhouse is developed. Eventually, these small-scale greenhouses evolved into the first

greenhouse as known today[3].
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Figure 2.1 History of Indoor Farming

However, the greenhouse will experience climate variation when the internal temperature is
too different from the external temperature. This often limits the plant growth, causing the
plant’s productivity to decrease and even reduce the nutrition of the plant.

Scientists and engineers tried to create more optimal and fixable circumstances for plant
growth in greenhouses to solve the climate variation. Researchers carried out many
experiments with a variable such as a temperature and CO2. Scientists and engineers also
studied the effects of these variables on plant growth and changed this variable on the
greenhouse. As a result, the agricultural carbon footprint was reduced, and better-quality

crop yields increased.



Figure 2.2 History of indoor farming 2

Later on, technical innovations such as hydroponics and artificial lighting were used to

optimize growing conditions. In the second decade of the 21% century, light-emittingdiode,

LED lighting was introduced in greenhouses. This innovation paved the way for farming
crops indoors.

Plant scientists and engineers realized that it is not sustainable to control the plants

to fit in the environment they create. Instead, they developed a wholly controlled indoor

system where the environment is fully controlled based on the plants’ needs. This furhter

developed into vertical farming, where the plants are growing in vertically stacked layers.

2.2 MicroCEA

In 2018, Joseph D Stevens developed a personal urban smart farming device that
automates growing vegetables in an urban indoor residential setting. The system he
proposedconsists of an LED lighting system, humidity control, CO2 control, temperature
control, andalso pH and electrical conductivity for the water. During development, Joseph
prioritizes the feasibility and simplicity of the installation of the system. Also, the
researcher aimed to provide loT accessibility through the cloud for monitoring,
controlling, and data analysis. The researcher believed that the system developed could

contribute to the urban food supplyin a healthy, sustainable way.



Figure 2.3 MicroCEA system overview

MicroCEA is designed to be implemented with RPIv2 for computing and Arduino Mega
2560 with a Grove Base Shield v2 for sensing, and a standard 4 channel relay block for
actuation. The installed actuators include a growing LED, humidifier, and fan vent. The
system sends the sensor data to the cloud version of Node-Red through MQTT protocol for
network architecture, then Node-Red will perform data analysis or data store. For Graphical
User Interface, GUI part, users can access all the information from a simple web page and
control the system through the GUI. For example, when the temperature is too high, the user
can manually turn on the fan vent to lower the temperature using a mobile device with a web

browser[4].





