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ABSTRACT

The purpose of the Farm Management System is to automate the existing manual
system with the assistance of computerized equipment and full-fledged computer
software. Therefore, by using farm management system, it will help users to optimize
and manage farm activities and production activities. This project will develop a mobile
based farm management application which allows user to plan, monitor and analyse all
activities on the farm easily. It allows important data and information to be stored for a
longer period of time with easy access. This project will focus on helping user to plan
farm activities efficiently. It is important for farmer to have a better planning on the
farmland because farm plan can maximize the resource use efficiency at the farm. The
development tool that is used is Flutter with Dart language. Besides, the hardware will
be used for the project is laptop. The final product of the project is the combination of
using Google Maps, application programming interface (API), Firebase and an Android
mobile application with the ability to plan and monitor farm activities and detect pests

and diseases.
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Chapter 1

Introduction

Farm management is the process of making and implementing various types of
strategies and methods that are aimed to maintain a farm’s level of productivity and
financial profitability, as well as ensure the farm remains organized. Farm management
practices are essential because they can build or break a farm. The success of any farm
management approach depends on the features of the specific farm since farms have
varying differences [9]. Traditionally, farmers used to pay less attention to their farms
and were just concerned with planting whatever seeds and crops they came across
without worrying about the chances of successful farming. Daily changes in weather
and climatic conditions, as well as condition changes in soil and air characteristics that
might affect productivity levels of crops, seeds, soils, and farming techniques.
However, farmers use their primitive knowledge and experience to adapt to
environmental changes by altering their agricultural practices and growing crops that
are suitable for the current environment. Nowadays, by using farm management system,
farmers can be more deliberate and productive in their daily farm roles and tasks. Farm
management system usually has the functionality to enable efficient planning and
monitoring of all farm activities. Therefore, the proposed system is mobile-based farm
management application that helps farmers perform their farm activities efficiently,

such as planning and monitoring farm activities, as well as detecting pests and diseases.

1.1 Problem Statement and Motivation

Problem 1: Unable to plan farm activities efficiently.

The farm owner is not able to coordinate all the activities involved in farming, such as
watering, placing fertilizer, spraying insecticide, trimming, wrapping fruits, and others.
Decision-making is the major activity of management. Early in the cropping season,
farmers have to decide what crops to plant, how much to plant, and fertilizer levels to
use. Without efficient planning, farmers may not be able to make informed decisions
about the crops. Furthermore, the farm owner is not able to determine whether the
worker has done the tasks given. Supervising farm workers are not an all-the-time job.
Without supervision, lazy farm workers may put a lot of effort into avoiding work, and

1
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they may just pretend to complete the tasks given. This will result in failing to achieve
long and short-term goals. Therefore, we expect to develop a farm management system
that can help farmers to plan and monitor farm activities efficiently and ensure the task
given to the worker must be completed.

Problem 2: No tracking of plant growth.

The farm owner cannot know how much produce of outcomes can be generated within
a specific time because there is no tracking of plant growth from the beginning. In
addition, the farmer is not able to know specifically the stages of harvesting for his/her
supply to the customer. Without tracking of plant growth, farmers may miss out on
opportunities to optimize their production process. They may not know when to apply
fertilizers, pesticides, and other treatments, leading to poor plant health and reduced
yields. Moreover, the lack of tracking makes it difficult to identify issues early on, such
as plant diseases or pest infestations, which can cause significant crop losses if not
addressed promptly. Therefore, having plant growth tracking features is essential to
allow farm owners to have a comprehensive overview of their farm and optimize their

production process for better yields.

Problem 3: No contingency plan for each plant.

There is no contingency plan when some harms occur to the farm or crops. For example,
disease, critical pest attacks, extreme weather problems, and others may occur
unexpectedly. Without a contingency plan, it is difficult to determine how a farm will
handle a crisis or disaster and how a farm will recover quickly from a critical event to
resume normal operations because the farm owner will solve the problems at the last
minute. A contingency plan enables farmers to take proper action on time and reduce
crop loss. Therefore, we expect to develop a farm management system that can detect
pests and diseases that appear on the crops at different stages and helps farmers to plan

out treatment for the diseases in terms of chemical control.

1.2 Research Objectives

The first objective of this project is to develop crop plans in terms of fertilizer. The
system should let users plan and control farm activities. The planning part lets users
plan the farm activities that need to be performed. For example, watering, trimming,

wrapping, placing the fertilizer, and spraying pesticides. In addition, the system is able
2
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to control and monitor the activities performed by the farm worker. Users can view the
progress of the farm activities by the farmer. The second objective of this project is to
monitor the growing process of crops. The system should be capable of tracking the
supply chain of crops from the beginning until the harvesting period. Stages of the
supply chain for a particular crop must be created for monitoring, such as for mango or
durian. The system allows users to record data such as the date, quantity of crop, height,
and take photos at different growing stages. This feature provides valuable insights to
farmers, allowing them to monitor and understand the condition and quantity of crops
in growing seasons based on the crop's growing stages. The third objective of this
project is to detect crop diseases and provide treatments. The system is able to look
for early detection of problems related to diseases, and pest problems. Therefore, the
system can detect pests and diseases that appear on the crops at different stages and
helps farmers to plan out treatment for the diseases in terms of biological control,
chemical control or organic control and prevention tips for mitigating the risks
identified.

1.3 Project Scope and Direction

The final deliverable at the end of the project will be a mobile-based farm management
application that can help farmers plan, monitor, and analyse all activities on the farm
easily. To create a new field in the system, the user would first need to plot a polygon
shape on Google Maps that corresponds to the boundaries of the field. This can be done
by using the drawing tools provided by Google Maps, such as the polygon tool. Once
the polygon is drawn, the users would then need to enter the required field information,
such as field name, crop type and plant date. Once the user has successfully created the
field details and saved them, the system will retrieve and display field details and
relevant data such as weather, temperature in Celsius, wind speed and humidity using
an API. This information can be crucial for farmers to plan and schedule farm activities
such as planting, fertilization, and harvesting. The system allows users to plan their
daily farm activities such as watering, trimming, wrapping, placing the fertilizer, and
spraying pesticides. Users can set specific dates and times for each task, which can
assign farm jobs to his/herself or to another user. The jobs can be viewed by users in a
list or in a calendar view. The system automatically sorts the upcoming jobs by date to

help users prioritize their tasks and ensure that they are completed on time. Users are
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able to track and monitor all activities and tasks performed by the farm worker to
prevent them from slacking off at work.

Moreover, the system allows users to monitor the growing stage for the crops. Different
crop has different growing stages. Users need to record data such as the date, quantity
of crop, height, and take photos at different growing stages. The ability to take photos
at different stages of growth can also help farmers to compare the progress of their
crops over time and make informed decisions about when to apply fertilizers,
pesticides, or other treatments. Additionally, users can update and delete the data that
has been stored in the database. For example, if a farmer mistakenly records incorrect
data, they can delete the entry and re-enter the correct information. Being able to update
or delete data provides farmers with a level of flexibility in their record-keeping.
Besides that, the system provides users with the option to either choose a photo from
their gallery or take a photo of their crops. Once the photo is uploaded, the system uses
API to detect any diseases present on the crop and provides suitable treatment options
in terms of biological control, chemical control, or organic control as well as some
prevention tips. Additionally, the system is also able to detect any pests that are
affecting the crop and displays information on the pest. Overall, this feature helps

farmers take proactive steps to protect their crops from disease and pests.

1.4  Contributions

The project proposes a mobile-based farm management application that assists farmers
to have a better farm planning and monitoring their farm activities easily and efficiently.
This project focuses five crops which are banana, mango, durian, palm oil and papaya.
The application allows farmers to plot their fields on Google Maps and fill in the
relevant field details. he system enables users to create farm activities such as watering,
trimming, wrapping, placing the fertilizer, and spraying pesticides in the fields. Users
can assign these activities to themselves or assign them to other people, ensuring that
the farm activities are carried out in a timely and efficient manner. Besides, the
application allows users to monitor the growing process of their crops. Users can add,
update, or delete growing details of the crops in different stages, such as the date,
quantity of crop, height, and photos. This feature provides farmers with valuable
insights into their crops' progress, allowing them to make informed decisions about the
optimal time for harvest and apply treatments such as fertilizers and pesticides at the

right time. Moreover, the application allows users to upload photos of their crops, and
4
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the system uses an API to detect diseases and pests. The system can identify diseases
and provide recommended treatments, as well as display information about pests that

may be affecting the crops.

1.5 Report Organization

The seven chapters of the project are outlined. The first chapter provides an introduction
to the project and presents the problem statement, objectives, project scope, and
contribution of the system. The second chapter presents a literature review of five
existing farm management systems, providing an overview and comparison between
the systems. The third chapter discuss the system methodology and approach, including
the architecture diagram, use case diagram and description, activity diagram, and
database design. The fourth chapter explains the system design, which includes the
system block design and Ul diagram using wireframe. The fifth chapter covers the
system implementation and includes the software setup process, including Firebase and
Android Studio, as well as the system operation with module. The sixth chapter presents
the system evaluation and testing results, providing explanations and screenshots of the
output. Finally, the seventh chapter concludes the report and provides recommendations

for future enhancements.
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Chapter 2

Literature Review

In this information-intensive digital era, smartphone applications provide users with
sophisticated task-specific services. Farm management system provide better access to
farmer advisory services directly on-farm, facilitate large-scale information sharing and

help farmers make better decision in farm operations.

2.1  System Review on Farm Management System

In this section, five existing farm management applications will be critically reviewed.

2.1.1 Agrivi

Agrivi farm management application gives a deep insight into farm activities and guides
farmers to improve crop production and increase fertility [1]. New users should set up
their farms using the map to gain insight into their farming. It helps users in crop
planning, monitor the precise field and crop conditions and analyse all farm activities
easily based on weather, soil performance, and overall crop condition.
Recommendations on how to plant different crops and varieties more suitable for their
location will be provided to those farmers who are not productive. To improve farm
production efficiency, Agrivi provides a set of best-growing practices for each crop and
gives detailed instructions on how to do each task, such as when it is best to perform
specific practices, which products should be used, and how much they should use.
Besides, Agrivi helped farmers make accurate agricultural decisions based on real-time
field insights, including real-time satellite field insights, weather forecasts, risk alerts
and crop progress monitoring. This feature helps to inform users about upcoming yield
threats and take preventative measures to avoid any potential yield loss. It provides
weather monitoring with a detailed seven-day weather forecast or three-year weather
history for each field. Automated pest and disease detection uses advanced detection
algorithms which alert users to remind and protect crops timely when pests and diseases
are at risk of invading their fields. Furthermore, advice and relevant information on
cultivation, planting, crop protection, fertilizing, harvesting, and all other farm

activities can easily access and manage by the users. For example, users can record the
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usage of silicon fertilizers. Agrivi allows users to track fertilizer rate used for every
crop production, fields, and cost. Thus, it can help to increase yield and maintain crop
productivity. Meanwhile, users allow storing farm records and reports such as sales and
expense tracking in one place. Thus, users can access it anytime and anywhere. Built-
in reports allow users to retrieve crucial information in PDF, Excel or Word formats.
[2, 8].

2.1.2 Granular

Another review of the existing system is Granular. Granular is a farm business
management software that helps users increase farm productivity and maximize
revenue. Granular allows users to construct farm plans for each field and predict the
most suitable water requirements and environment effects on certain crops. It is able to
analyse massive amounts of data to calculate the estimated number of plant population
in each field. Real-time analytics reports will be generated for users which can help
them to make the right decisions at the right times. Granular provides knowledge and
skills that help users to be better prepared for crop failure or unexpected changes in the
farms mid-season. Besides, Granular offers high-resolution (3 meters), high-frequency
satellite imagery to facilitate the relationship between growers and agronomists [3]. It
can monitor entire operations such as crop health anytime from anywhere and easily
identify potential at-risk fields. For example, identify crop problems like pests, diseases
and nutrient deficiencies and take corrective action in a timely manner. Scheduling and
job assignment for farm workers can be done by farm administrators and for farm
operators to receive and complete the tasks. Farm operators are able to acquire turn-by-
turn direction to the field after receiving the tasks and allows them to add notes and
images to the work order and record the amounts of products they have used.
Meanwhile, farm administrators are able to view the notes, images and updates from
their teams in the field in real-time. Furthermore, Granular provides a complete crop
history for the past five years, along with crop rotation information for specific field.
The historical data assists users in deciding which crops to plant and the profit that they
can expect to receive. Users allow to manage and view all upcoming farming tasks and
schedules using smartphones. Granular can manages reports on soil and land data and
always keep up to date when changes occur. Not only that, it allows users to create
custom professional yield and profitability reports automatically [4]. As an enterprise

7
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farm management software, Granular supports multi-location management. Farm
managers and owners may keep control over a number of scattered farms in various

places through one window [7].

2.1.3 Trimble

Trimble software allows users to plan their crops including managing equipment,
materials, people and setting up farms and fields. Besides, it also provides users with
tools to help them make better management decisions on most farm equipment,
independent of the manufacturer, and covers all seasons, crops, terrains, and farm sizes.
For example, designed to increase the efficiency of planting and seeding processes,
eliminate wasted inputs, and increase farm revenues. Planting seeds in the right place
and the correct depth is important for a yield succeed and allows users to build planting
maps based on data and then deliver and utilize them accurately in the field.
Furthermore, it can assign and track field work for farm administrators and farm
workers can receive daily tasks through their smartphones. A set of instructions for
completing in-field tasks will be provided to the users. Work orders include materials,
tools, operators, weather constraints, target completion and due date. Users can update
their task status and data to Trimble and farm administrators allow to monitor farm
workers’ progress and completion of each task [5]. Besides, Trimble also provides
variable rate application control feature which controls amount used of different
materials such as crop seed, fertilizer and nutrition. Yield data and crop analysis in real
time can be view by users. Field record keeping is one of the major features. Users can
enter and manage records and activities in real time. It can keep track of different seed
types, tank mixes, pesticides and fertilizer usage for specific state or provincial
reporting. Next, real-time fleet tracking and utilization. Users can view the location and
status of each vehicle on the road maps. When navigating in remote areas, it allows
users to map the locations of landmarks such as irrigation or drainage and view them
for reference. Making use of turn-by-turn navigation can locate vehicles from users’

current location [8].
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2.1.4 FarmLogs

FarmLogs is a comprehensive software program that allows farmers to manage all
aspects of their operations. It allows the farmer to record planting dates, watering
schedules and crop yield on any mobile device and share it easily via the web. Farm
administrators can assign work and monitor the status of assigned work of the farm
worker while the farm worker can easily view their list of work orders and update their
work status. FarmLogs has a crop health monitoring feature that utilizes multi-spectral
satellite imagery to establish performance baselines with the last five years of crop
health data of each field. Crop health is monitored against a performance baseline to
detect subtle cues and stress signals. FarmLogs’ crop health monitoring imagery shows
actionable information and reduces the guesswork of farmers so that they can solve
problems before yield is reduced. If detected crop health anomalies, FarmLogs will
notify farmers by pinpointing the exact location of the field. Not only that, it will guide
farmers to the location that needs to be monitored [11]. Besides, FarmLogs provides a
soil composition map that allows farmers to view the soil type of the field. Color-coded
maps easy to read which can assist farmers in making better seed and nutrient decisions
according to the soil types. Moreover, it also provides interactive maps to assess the
results of seasonal trials and get a big-picture view of yield performance. FarmLogs
also provides growth state analysis, which enables farmers to keep track of the growth
stage of each plant remotely. Whether crops are still in the early growth stage or nearing
maturity, the system assists farmers schedule their fieldwork efficiently by continuosly
updating growth stage and estimate maturity of the plant. Additionally, FarmLogs has
field rainfall monitoring features. It has the ability to measure rain accumulation at each
field and determines how much rain has accumulated by matching the exact location of
fields with advanced data on an hourly basis which can help farmers to save a lot of
time. It will send timely rainfall notifications to the farmer to follow rainfall events.
Thus, farmers can make a better decision on their farm activities by remotely tracking
because they know their field conditions without the need to physically check or

monitor rain gauges [10].
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2.15 Agworld

Agworld enables farmers, crop consultants, farm staff, precision specialists and
operation managers to work together as one on a single platform. The purpose is to give
users as much information as possible so that they can make better decisions. Agworld
allows recording all the important events happening on the field including data records,
observations, machinery and applications. For example, seeding records. Farmers can
easily record seedling rates, dates, locations and machinery setup information for the
fields. Not only that, rainfall data and harvest data also can be recorded in the system.
The harvest data is used to round out the season and show the cost of production and
agronomic performance as well as the data is reportable year on year to help farmers
benchmark their seasons. Additionally, Agworld has a field scouting feature. Farmers
are able to observe their fields throughout every state of the growing season such as
tracking soil moisture and varietal characteristics among other things. When the crops
are planted, the farmer can snap some pictures and record the emergence results. This
allows other users to view all the data remotely which can increase the efficiency of
every operation. Farmers can customize scouting templates, collect infield data and
generate reports according to the farm scouting activities. Furthermore, Agworld
provides a task scheduling feature. Farmers can plan their tasks themselves or insert the
recommendations provided by the agronomists and field scouts, and then it will assign
to the appropriate machines and applicators. When daily changes in the weather or
machines break down, the farmer can reschedule jobs, change products, rates and
update the latest information in the system. In order to complete the most important
tasks, Agworld allows farmers to set up routes and tasks and display them based on the
priority of numbers with different colours. This helps to draw farmers’ attention and
show specific processes. Not only that, Agworld provides real-time captured data for
reporting. There are several types of reports can be generated such as production plan
and budget reports, farm performance reports, farm worker reports or customized own
reports. Reports help farmers to make better decisions on planning the following farm
activities [12].
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Features Agrivi Granular | Trimble FarmLogs | Agworld
Crop v v v v v
planning

Crop / field v 4 v v v
monitoring

Weather v v v v v
monitoring

Task 4 4 v v v
scheduling

Predicting x v x x x
crop yield

Pest / disease v v x x x
detection

Provide x x x v x
growth state

analysis

Alerts/ v 4 v v v
Notifications

Report v 4 v v v

Table 2.1: A summary of features of existing system
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2.2 Limitation of existing system

In this subsection, the disadvantages and weakness of each reviewed system will be

discussed. A summary of the limitation of each reviewed system is shown in table 2.2.1.

Existing system

Limitation

Agrivi

Does not provide preparation of
appropriate recommendations
Unable to predict crop yield
Unable to track the growth state of
each plant

Granular

Require a longer time to set up
each field and enter the data
Unable to track the growth state of
each plant

Trimble

Unable to predict crop yield

No pest or disease detection feature
Unable to track the growth state of
each plant

FarmLogs

Unable to predict crop yield

No pest or disease detection feature

Agworld

Majority of the crop types are not
suitable to plant in Malaysia
Unable to predict crop yield
No pest or disease detection feature
Unable to track the growth state of

each plant

Table 2.2: A summary of limitations of existing system
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For Agrivi system, one of the limitations is it does not provide preparation of
appropriate recommendations. Although the system allows farmers to plan their farm
activities easily, it does not support farmers with optimal strategic decision-making in
the crop planning system. Besides, the main limitation of Granular system is it requires
a longer time for a user to set up each field and enter the data. For example, exploring
fields as a rough draft planning process and entering different inputs and crops can be
difficult. Not only that, it needs a significant amount of time needs to be spent in the
Granular system in order to keep the information accurate and up to date. Therefore,
new users are hard to adapt to the system. Next, for the Agworld system, the main
limitation is it supports the majority of the crop types that are not suitable in Malaysia.
For example, apples, oranges and grapes are not suitable to plant in Malaysia because
of the weather. Based on the above five reviewed existing systems, apart from Granular
system, the four other systems do not provide crop yield prediction features. Farmers
may apply their old-fashioned techniques of farming which predict crop yield based on
their experience. Moreover, Trimble, FarmLogs and Agworld systems do not provide
pest or disease detection. The quality and quantity of a crop may decrease when the
crop is attacked by different insect pests or diseases. Therefore, most of the farmers rely
on traditional techniques of pest management which is the regular spray program based
on schedules rather than the presence of insect pests on the fields. Furthermore, apart
from FarmLogs system, the four other systems are unable to track the growth state of
each plant. They cannot provide farmers with a quick visual estimate of when a crop is

likely to mature and the crop growth status.

2.3 Mobile development platforms
2.3.1 Flutter

Flutter is an open-source framework developed by Google. The development language
for Flutter apps is Dart. It is mainly used to develop applications for mobile platforms
like Android and iOS. Both flutter web apps and Flutter desktop applications can be
developed using Flutter. For building native user interface designs, it offers a collection
of fully customizable widgets. For example, the Material Design library and Cupertino
widgets enable users to build user interfaces and rich motion APIs. These widgets offer
pre-built and customizable functionalities for creating native user interfaces for
platforms. Besides, Flutter has a great “hot reload” functionality that enables users
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modify the code and view the changes immediately without debugging the whole
project and losing state on the emulator. Rendering engine, pre-made widgets, and
development tools along with Flutter help speed up an application's development
process. It has a consistent unified Object model, the Widget, which integrates views,

view controllers, layouts, and other properties.

2.3.2 React Native

React Native is a JavaScript framework that creates native mobile applications. It uses
the React framework and offers several built-in components and APIs. React Native
integrates React JavaScript library to develop fast and responsive application interface.
It has excellent rendering capabilities and applies a component-based method, making
users easily build simple and complex user interface designs. React Native components
and native development components have a 1:1 mapping. It combines JavaScript with
the components of native user interface which results in native-like appearance of the
application. React Native offers various third-party plugin options, including
JavaScript-based and native modules, as developing an app from scratch might be
expensive. The third-party plugins help enhance the application's functionality and

performance and remove the need for specific web view features.

2.4 Maps
24.1 Google Earth

Google Earth is a software that includes a digital globe, maps, and geographical
information. It maps the Earth by superimposing satellite photos, aerial photography
and geographical information system (GIS) 3D globe. Google Earth has become the
ultimate source of spatial data and information for both private and public decision-
support systems. Google Earth is a powerful tool for precision agriculture. Besides,
Google Earth is suitable for farmers to plan their farms, monitor crop health and helps
to analyse the chemical and physical conditions of the soil in a specific location. In
addition, Google Earth displays a geo-located base layer of an aerial photographic
image. The base layer can use different layers of information including chemical and

physical conditions of soil, mineral deposits and crop production.

2.4.2 Bing Map
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Bing Map was created in 2005 and is a web mapping service offered by Microsoft's
Bing. Bing Map comes with the Microsoft package solution, which comprises REST
Services, Spatial Data Services, Web Control, Windows Store apps control and WPF
control. They offer a variety of integration options that can be included with new or
existing applications, and they provide most of the services that are comparable to the
Google Map API. These services include displaying maps in two dimensions, three
dimensions, and street view. Bing map has the highest resolution aerial photography
and also offers oblique photography known as bird’s eye. Images from a bird's-eye
perspective are captured at a 45-degree angle, giving a better depth perception for
geography. Furthermore, Bing map offers a rich Silverlight experience to users and
developers. .NET developers can easily make map-based applications using their NET
programming skills. However, offline street maps are not supported other than

Windows 10 apps and users are required to download the maps in advance.
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Chapter 3
System Methodology/Approach

3.1 System Design Diagram
311 System Architecture Diagram
)
-l
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Firebase Authentication User Management
Authentication Module
P

Firebase Database
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ﬁ 7 A
| I Google Map Weather API

Detice Location Weather Module
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PestDiscaseAPI

Pest and disease module

Figure 3.1: System Architecture Diagram

The figure 3.1 illustrates that the architecture diagram of the proposed application. The
proposed architecture for the mobile-based farm management application includes
several key components: the device, the Firebase database, an authentication module, a
Location Weather module, and a pest and disease module. The device serves as the
primary interface for the user to access the application. It communicates with the

Firebase database to store and retrieve data related to the user's farm management
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activities. The database includes information such as field locations, crop data, and job

activities.

Authentication module:

The authentication module is responsible for handling user authentication and
management within the mobile-based farm management application. It uses Firebase
authentication, which provides secure and easy-to-use authentication services such as
email and password login. The authentication module ensures that only authorized users
can access the application and its features. It also handles user registration and password

reset processes, as well as user profile management.

Location Weather module:

The Location Weather module utilizes Google Maps and Open Weather APIs to
provide users with real-time weather information based on their farm location. This
module helps farmers make informed decisions related to their crops, such as when to
water or apply fertilizers, by providing accurate weather data. The Google Maps APl is
used to plot fields on the map, while the Open Weather API is used to retrieve weather

data based on the user's location.

Pest and disease module:

The pest and disease module utilizes the Plant.id API to detect and identify potential
pest and disease issues with crops. The Plant.id API provides a comprehensive database
of known pests and diseases, as well as recommended treatments based on crop type
and issue severity. The module allows users to take photos of their crops and receive
recommendations for treatments based on identified issues. Once an issue has been
identified, the module provides farmers with recommended treatments to address the
problem. The recommended treatments fall into three categories: chemical control,
biological control, and prevention.
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3.1.2 Use Case Diagram and Description

User

Figure 3.2: Use Case Diagram

Figure 3.2 elaborates the use case diagram for the system. Login/Register use case
allows a user to create a new account or log in to an existing account in the mobile app.
It ensures that only authorized users can access the app's features. Add field use case
allows a user to add a new field to the app by plotting it on a Google Map. This feature
is useful for farmers who want to keep track of the different areas of their farm. Update
field use case allows a user to update the details of a field that has already been added
to the app. This could include changes to the field's data, or crop type. Delete field use
case allows a user to delete a field from the app. This feature could be used if a farmer
decides to no longer cultivate a particular area of their farm. Add farm activity use
case allows a user to add a new farm activity to a field, such as watering, fertilizing, or
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spraying pesticides. This feature is useful for keeping track of which activities have
been performed on each field and when. View farm activity use case allows a user to
view a list of all the farm activities that have been performed on a particular field and
user is able to update progress if they had done the farm activity. View plant growth
use case allows a user to monitor the growth of a particular crop in a field. The user can
add, update, or delete data related to the plant's growth at different stages of its
development. Identify pest and disease use case allows a user to upload an image of a
plant that is suspected to be suffering from a pest or disease. The app uses the image to

identify the problem and provide treatment recommendations.
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Login/Reqgister Use Case

Use Case Name: Login/Register ID: 1 Important Level: High

Primary Actor: User Use Case type: Detail, essential

Stakeholders and Interests:

User — wants to login or register an account.

Trigger: User wants to login or register an account.

Type: External

Relationships:
Association: User
Include:

Extend:

Generalization:

Normal Flow of Events:
1. The application displays the login/register screen.

2. If the user already has an account, they enter their username/email and
password and click the login button.

3. If the user does not have an account, they click on the sign-up button.

4. The application displays the registration form, which requests the user's first
and last name, email, and password.

5. The user fills in the registration form and clicks the register button.

6. The application verifies the registration details and saves them in the
database.

7. ltthe user has successfully enter email and password, the application displays
the main screen.
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Sub Flows: Not applicable

Alternative/Exception Flows:

7a. If the user enters an incorrect username/email or password, the application
displays an error message and prompts the user to try again.

Table 3.1: Login/Register Use Case Description
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Add Field Use Case

Use Case Name: Add field ID: 2 Important Level: High

Primary Actor: User Use Case type: Detail, essential

Stakeholders and Interests:

User — wants to add field details.

Trigger: User wants to add field details.

Type: External

Relationships:
Association: User
Include:

Extend:

Generalization:

Normal Flow of Events:
1. User selects the “Add Field” button.

2. The application displays a map interface to the user.

field.

relevant information.

5. The user saves the field information.

3. The user plots a polygon shape on the map to define the boundaries of the

4. The user fills in the required details such as field name, crop type, and other

Sub Flows: Not applicable
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Alternative/Exception Flows:

4a. If the required fields are not filled in, the system should display an error message
to prompt the user to fill in the missing fields. The system should not save the
incomplete data until all required fields are filled in.

Table 3.2: Add Field Use Case Description
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Update Field Use Case

Use Case Name: Update field ID: 3 Important Level: Medium

Primary Actor: User Use Case type: Detail, essential

Stakeholders and Interests:

User — wants to update field details.

Trigger: User wants to update field details.

Type: External

Relationships:
Association: User
Include:

Extend:

Generalization:

Normal Flow of Events:
1. User selects the field that they want to update.

2. The system displays the details of the selected field.
3. User selects the edit button.

4. User modifies the details as required.

5. User clicks the "Update Field" button.

6. The system validates the updated details to ensure that all required fields are
filled in.

7. The user saves the updated field information.

Sub Flows: Not applicable
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Alternative/Exception Flows:

6a. If the required fields are not filled in, the system displays an error message
prompting the user to fill in the missing fields.

7a, If the updated details are valid, the system saves the changes to the database and
displays a confirmation message to the user.

Table 3.3: Update Field Use Case Description
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Delete Field Use Case

Use Case Name: Delete field ID: 4 Important Level: Low

Primary Actor: User Use Case type: Detail, essential

Stakeholders and Interests:

User — wants to delete the field.

Trigger: User wants to delete the field.

Type: External

Relationships:
Association: User
Include:

Extend:

Generalization:

Normal Flow of Events:
1. User selects the field that they want to delete.

2. The system displays the details of the selected field.

3. User selects the delete button.

4. The system prompts the farmer to confirm their action.
5. User selects “YES” if they want to delete the field.

6. The system deletes the field from the user’s farm and removes all associated
data.

Sub Flows: Not applicable
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Alternative/Exception Flows:

5a. If the farmer cancels the deletion process, the system returns them to the "Fields"
section without deleting the field.

Table 3.4: Delete Field Use Case Description
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Add Farm Activity Use Case

Use Case Name: Add farm activity ID: 5 Important Level: High

Primary Actor: User Use Case type: Detail, essential

Stakeholders and Interests:

User — wants to add farm activity.

Trigger: User wants to add farm activity.

Type: External

Relationships:
Association: User
Include:

Extend:

Generalization:

Normal Flow of Events:
1. User selects a field to add a farm activity.

2. User selects the type of farm activity to add (e.g., watering, trimming,
wrapping, placing fertilizer, spraying pesticides).

3. User selects the date and time for the farm activity.
4. User enters any additional details about the farm activity.

5. User saves the farm activity.

Sub Flows: Not applicable
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Alternative/Exception Flows:

4a. If the required fields are not filled in, the system displays an error message
prompting the user to fill in the missing fields.

Table 3.5: Add Farm Activity Use Case Description

29
Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



View Farm Activity Use Case

Use Case Name: View farm activity ID: 6 Important Level: High

Primary Actor: User Use Case type: Detail, essential

Stakeholders and Interests:

User — wants to view the list of farm activities that have been planned for a specific
field.

Trigger: User wants to view farm activity.

Type: External

Relationships:
Association: User
Include:

Extend: Update progress

Generalization:

Normal Flow of Events:
1. User selects a field from the list of fields.

2. The app displays a list of farm activities for the selected field.
3. User views the list of farm activities.
4. If user want to update the job progress

Execute the Update progress use case

Sub Flows: Not applicable

30
Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



Alternative/Exception Flows:

4a. If the farm activity has already been completed, the app displays a message
indicating that the farm activity has already been completed.

Table 3.6: View Farm Activity Use Case Description
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View Plant Growth Use Case

Use Case Name: View plant growth | ID:_7 | Important Level: High

Primary Actor: User Use Case type: Detail, essential

Stakeholders and Interests:

User — wants to monitor the growth of their crop.

Trigger: User wants to monitor the growth of their crop.

Type: External

Relationships:

Association: User

Include:

Extend: add plant growth, update plant growth, delete plant growth

Generalization:

Normal Flow of Events:
1. The app displays a list of user’s fields.

2. The farmer selects a field from the list of fields.

3. User can view the growth details of their crops.

Sub Flows: Not applicable

Alternative/Exception Flows:

Not applicable

Table 3.7: View Plant Growth Use Case Description
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Add Plant Growth Use Case

Use Case Name: Add plant growth ID: 8 Important Level: High

Primary Actor: User Use Case type: Detail, essential

Stakeholders and Interests:

User —wants to add details about the growth of a plant in different stages on a specific
field.

Trigger: User wants to add details about the growth of a plant.

Type: External

Relationships:
Association: User
Include:

Extend:

Generalization:

Normal Flow of Events:
1. User selects the "Add more" option.

2. The system displays a form for the user to enter the plant growth details.

3. The user fills in the required fields including the crop height, crop quantity,
date of observation, and any notes.

4. The farmer clicks the "Add" button.

5. The system validates the data and saves the plant growth information to the
database.

6. The system displays a message confirming that the plant growth information

has been successfully saved.

Sub Flows: Not applicable
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Alternative/Exception Flows:

5a. If the required fields are not filled in, the system displays an error message
prompting the user to fill in the missing fields.

Table 3.8: Add Plant Growth Use Case Description
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Update Plant Growth Use Case

Use Case Name: update plant growth ID: 9 Important Level: High

Primary Actor: User Use Case type: Detail, essential

Stakeholders and Interests:

User — wants to update details about the growth of a plant in different stages on a
specific field.

Trigger: User wants to update details about the growth of a plant.

Type: External

Relationships:
Association: User
Include:

Extend:

Generalization:

Normal Flow of Events:
1. The application shows a list of previously added plant growth details.

2. User selects the plant growth detail that he/she wants to update.

3. The application displays the details of the selected plant growth, including the
crop height, crop quantity, date of observation, and any notes.

4. User modifies the plant growth details that he/she wants to update.

5. The application validates the updated details and ensures that all required
fields are filled in.

6. User selects the "Update™ button to save the changes.

7. The application saves the updated plant growth details in the database and
displays a success message to the farmer.
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Sub Flows: Not applicable

Alternative/Exception Flows:

5a. If the required fields are not filled in, the system displays an error message
prompting the user to fill in the missing fields.

6a. If the user decides not to update any details, he/she can select the "Cancel” button
to return to the list of plant growth details without making any changes.

Table 3.9: Update Plant Growth Use Case Description
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Delete Plant Growth Use Case

Use Case Name: delete plant growth ID: 10 | Important Level: High

Primary Actor: User Use Case type: Detail, essential

Stakeholders and Interests:

User — wants to delete details about the growth of a plant in different stages on a
specific field.

Trigger: User wants to delete details about the growth of a plant.

Type: External

Relationships:
Association: User
Include:

Extend:

Generalization:

Normal Flow of Events:
1. User selects the "Delete” button for the plant growth record they wish to
delete.

2. The system removes the selected plant growth record from the database.

Sub Flows: Not applicable

Alternative/Exception Flows:

Not applicable

Table 3.10: Delete Plant Growth Use Case Description
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Identify Pest and Disease Use Case

Use Case Name: identify pest and disease [ ID: 11 | Important Level: High

Primary Actor: User Use Case type: Detail, essential

Stakeholders and Interests:

User — wants to identify pest and disease affecting crops in the fields and obtain
treatment recommendations.

Trigger: User wants to identify pest and disease.

Type: External

Relationships:
Association: User
Include:

Extend:

Generalization:

Normal Flow of Events:
1. The user uploads an image of the crop affected by pest and disease.

2. The system processes the image using a pest and disease recognition API.
3. The system provides the user with recommendations to treat the crop disease.
4. The system provides the user with pest details that appear on their crops.

5. The farmer can choose to follow the recommendations or seek further advice.

Sub Flows: Not applicable

38
Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



Alternative/Exception Flows:

2a. If the pest and disease recognition API is unable to identify the pest or disease,
the system notifies the user that the issue could not be identified.

Table 3.11: Identify Pest and Diseases Use Case Description
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3.1.3

Activity Diagram

Login and Register

Users need to enter registration details to register an account. The system will redirect

users to login page if users register successfully. Users log in to their account by

entering email and password. If the email and password are correct, the system will

redirect users to Home Page.

Visual Paradigm Online Free Edition

User

System

A
Register

Enter registration
details

User want to register

User want to login

~

y

Enter email and

password

Display invalid

message

Invalid

Check user

Direct user to
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Valid
Direct user to

Home Page

Visual Paradigm Online Free Edition

Figure 3.3: Activity diagram for login and register use case
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Add field

Users need to enter field information such as field types, field name, crop categories,

plant date and others. If users enter all the required fields, the system will display add
successfully message.

Visual Paradigm Qnline Free Edition

User System

Enter field
information

Check user input

Invalid Valid

Display Add
successfully
message

L Display error
message

Visual Dgr:!rﬁgm Qnline Erees Editio

Figure 3.4: Activity diagram for add field use case
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Update field

Users can select field in the list. Users allow to modify the field information such as
field types, field name, crop categories, plant date and others. If users enter all the
required fields, the system will display update successfully message.

Visual Paradigm Online Free Edition

User System

Select field in the
list

Select details that
want to edit

—

Enter new details

Update the field

details

Visual Paradigm Online Free Editio

Figure 3.5: Activity diagram for update field use case
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Delete field

Users can select a field in the list. Users allow to delete field by selecting delete button.

Visual Paradigm Online Free Fdition

button

User System
Select field in the
list
\ 4
Select delete > Delete field

Misial Daradicia Online Eroo Editia

Figure 3.6: Activity diagram for delete field use case
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Add farm activity

Users need to select a field in the list. There are five types of farm activities which are
spraying, fertilizing, trimming, watering and wrapping. Users need to choose type of
farm activity and enter required details. All the details will be saved after users select
the add button.

Visual Paradigm Online Free Edition

User System

Select field in the
list

h 4

Select add button

Select the type of

farm activity

Y

Enter details

Select add buttonw

Add farm activity

Visual Paradigm Online Free Edition

Figure 3.7: Activity diagram for add farm activity use case
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View farm activity

Users need to select a field in the list. Then, select View farm activities button. The
system will display all farm activities on the selected field such as type of farm
activities, product name, application rate and others. If users had done their farm

activity, users can update their progress to “Completed”.

TSUAT T ol Ut T T e 1 H-LT oo
ser

System
Select field in the
list
4
Select View farm) ‘( Display all farm
activities button J ”] activities

|

Select farm activities

- Update farm activity
’L progress to "Completed”

L @

visudl Fdiauigimim UTrinne Free CuUltiu

Figure 3.8: Activity diagram for view farm activity use case
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View plant growth

Users need to select a field in the list. The system will display all growing stage of the

crop on the selected field.

User

System

Select field

_(Display growing

]
J

'L stage of plant

Figure 3.9: Activity diagram for view plant growth use case
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Add plant growth

Users need to select a field in the list and select the growing stage of the crops that want
to add. Then, users need to enter all the required details. All the details will be saved
after users select the add button.

User System

Select figld in the

list

¥

Select growing
stage

r

Select "Add more”
button

h 4

Enter details

Y

Click add button ]

Txdd plant growth

Figure 3.10: Activity diagram for add plant growth use case
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Update plant growth

Users can select field in the list then select the growing stage detail that want to update.

Users allow to modify the field information such as crop height, date, quantity of crops,

comments and upload new image. If users enter all the required fields, the system will

display update successfully message.

User

System

Select field in the
list

Select growing
stage

=3

Select growing
stage detail

h 4

Select update
bution

Update data

®

Figure 3.11: Activity diagram for update plant growth use case
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Delete plant growth
Users can select a field in the list and select the growing stage that want to delete. Users

allow to delete field by selecting delete button.

User System

Select field in the

list

Select growing
stage

Select growing
stage detail

Select delete
button

JL))

»  Delete field @

Figure 3.12: Activity diagram for delete plant growth use case
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Identify pest and disease
Users upload an image of a crop disease or pest. This triggers the system to process

the image and extract relevant information. If the image is of a crop disease, the
system will display the crop disease and the corresponding treatment options. On the

other hand, if the image is of a pest, the system will display details about the pest.

User System
Upload crop ) f Display crop
disease image ’L dlt?:aafrﬁeir;d
User System
i W j Display pest
Upload pest |mageJ ,L infgrmiﬁon

Figure 3.13: Activity diagram for identify pest and disease use case
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Chapter 4
System Design

4.1 System Block Design

The project proposed a mobile based farm management application. The system can
help famers plan, monitor, tracking and analyse all activities on the farm. Therefore,
the proposed system will include four modules which are crop planning, job
assignment, growth state tracking and pest and disease detection. An overview of the

system will be shown in the block diagram 4.1 below.

User Farm management system »  Crop planning » Job assignment

4

Pest and disease dectection [« Growth state tracking

Figure 4.1: An overview of farm management system (Block Diagram)

Users need to login to the farm management system. Farm management system serves
as the main interface between the user and the various modules of the app. It allows
users to manage their farm, add fields, and view important information such as weather
forecasts and crop growth data. It also includes features for managing user accounts
and settings. In crop planning module, the system allows users to plan and manage
their crops. The user can plot their fields on a map using Google Maps API and input
crop data such as crop type, planting date, and crop details. All data entered by the user
is stored in Firebase Realtime Database for easy access and manipulation. The module
can also use a weather API to provide the user with information on weather patterns
and conditions that may affect their crops. For example, weather temperature, wind
speed and humidity. In job assignment module, the system allows the user to assign
tasks and responsibilities to themselves or others involved in the farming process. The

user can create a list of tasks, assign them to a specific person, and set a specific date
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and time. This can include activities such as planting, fertilizing, watering, and
wrapping.

The user can also keep track the status of assigned tasks and update them accordingly.
All task-related data is stored in Firebase Realtime Database for easy access and
manipulation. In growth state tracking module, this module enables the user to track
the growth of their crops. The user can add, update, delete, and view growing stages of
each crop. Each crop has different growth stages that need to be monitored and managed
accordingly. All data related to crop growth stages is stored in Firebase Realtime
Database for easy access and manipulation. In pest and disease detection module, this
module is designed to help the user identify any diseases or pests that may be affecting
their crops. The user can upload an image of the affected plant, and the system uses an
API such as the Plant.id API to analyse the image and provide information on the type
of pest or disease affecting the plant. The system can then provide the user with
recommended treatment options. The treatments include biological control, chemical

control, and prevention tips on the crop. This can avoid the spread of pests and diseases.
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4.2 User Interface Design

9:31 Al T = 9:31 ol F =

Register below with your details

Hello Again!

Welcome back, you've been missed!

Forgot Password?

Don't have an account? Sigl’l U'p “

Have an Account? Login here

Figure 4.2: Login Page Figure 4.3: Register Page
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Menu Home Log out < Map Undo  Clear Save

I 4 April 24, 2023 L3

Bu Mo Tu We Th Fr Sa
1
2 3 4 5 5] T -3
e 10 1 12 13 14 15
16 17 13 12 20 21 22
23 24 25 25 27 28 28
30

Field name Field name

Figure 4.4: Main Page Figure 4.5: Add Field Page
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< Add Field < My Fields

Field types
Field name
Same rows Various rows
Catogories
Greenhouse Field
Field
Field name
‘ ‘ Catogories
Plant date
041262023 B ‘
cGtegories Field name
Catogories
Banana -
Upload Image
Field name
Catogories
Figure 4.6: Add Field Page (Cont.) Figure 4.7: View Field Page
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< Field details

Add Refresh

Delete

Field name

0

Field details

Edit

Weather details

Figure 4.8: View Field Details Page
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< Add Farm Activity

Farm Activity

Farm Activity

Farm Activity

Farm Activity

Farm Activity

Figure 4.9: Farm Activity Page
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4 Farm Activity < My Jobs

Select field:
- Progress
‘ . Farm Activities 9
F 1 Activi etail
Treat for: arm Activity Details
Causes Progress
Farm Activities 9
Farm Activity Details
Products
Farm Activities Progress
Farm Activity Details
Date:
0442612023 ™ ‘
Time:
Assigned to:
User email -

Add

Figure 4.10: Add Farm Activity Page Figure 4.11: View Farm Activity Page

57
Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



< Field name

Growing stages

Growing stages (Seedling) -
Growing stages -
Growing stages -
Growing stages -
Growing stages (Harvesting) -

Figure 4.12: Growing stage Page
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4 Add Growing Stage Add

Crop height

Quantity of crops

Plant date

‘ 04/25/2023 ) ‘

Details

Upload Image

Figure 4.13: Add growing stage Page
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< Add Growing Stage  peiete '4 Detect Plant disease
Crop height

Quantity of crops

Plant date

‘ 04/25/2023 () ‘

Details

Upload Image

Update

Figure 4.14: Update growing stage Page  Figure 4.15: Detect Plant Disease Page
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< Detect Pest

Figure 4.16: Detect Pest Page
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4.3

Database Design

jobs

email

-~

Manage

USErs

first name

last name

amount

apply date

assign

field name

product name

progress

timeinput

type

Figure 4.17: Database design

email

Manage

field

Manage

h 4

growing Stage

field name

categories

imageURL

email

h 4

email

catogories

distance plant row

distance row

field name

field types

plant date

plant height

plant supplier

productive area

rootstock

total plants

In this project, the system uses Firestore database to store data. From the figure 4.17,

there are total four tables and the relationships between each table are shown in the

following entity relationship diagram. All the user details will be stored in the users

table. Each user can manage one or many fields by adding, modifying and deleting field

record. Each user can add, view farm activities and update the progress of farm

activities status. Each user can view, add, update and delete growing stage of the plant.
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Chapter 5

System Implementation

51 Software Setup
511 Installation of Android Studio

First, download the Android Studio installer from the official Android Studio website.

developers Platform Multidevice Google Play Jetpack Kotlin Docs Games Q r @ english ~ Android Studio  Sign in

ANDROID STUDIOC

Download Android Studio editor Android Gradle Plugin SDK tools Preview

Android Studio

Get the official Integrated Development
Environment (IDE) for Android app
development.

Download Android Studio Flamingo &,

Read release notes |E

Figure 5.1: Installation of Android Studio

Follow the installation instructions provided by the installer. Users will be asked to
choose the installation location, select the components you want to install, and accept
the terms and conditions. Android Studio will also prompt to download and install any
required SDKSs, build tools, and other dependencies. Once have completed the setup

process, you can start developing Android applications using Android Studio.
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Android Studio Setup - Android Studic Setup -

Configuration Settings Choose Start Menu Folder
Install Locations Choose a Start Menu folder for the Android Studio shortcuts,
Android Studio Installation Location Select the Start Menu folder in which you would like to create the program'’s shortcuts. You
can also enter a name to create a new folder,
The location specified must have at least S00MB of free space.
Click Browse to customize: —
| C:\Program Files\Android\Android Studio1 Browse..
7-Iip ~
Accessibility
Accessories

Administrative Tools

Android Studio

ASUS

Bandicam

CCleaner

DAEMOM Tools Pro Advanced

desktop

Discord Inc R

[[]Da not create shortouts

< Back Cancel < Back Install Cancel

Figure 5.2: Installation of Android Figure 5.3: Installation of Android Studio
Studio (cont.) (cont.)

512 Installation of Flutter
Select the operation system.

< Flutter Multi-Platform =  Development =  Ecosystem ~  Showcase  Docs v Q vo@mao

Flutter is back at Google I/O on May 10th! i

Android Java Gradle migration

Get started ~

Set up an editor )
1. Instal

2.Set up an editor | nsta” B R
3. Test drive
4. Write your first app Get started > Install

5. Learn more

» From another platform? a
emar Hater Select the operating system on which you are installing Flutter
Dart language overview &

Stay up to date v =. r (\ @
Samples & tutorials v L ' {

Windows macOS Linux ChromeQS
User interface ~
Data & backend v

Accessibility &

© Important: If you're in China, first read Using Flutter in China
localization v

Platform integration v Set up an editor )

Figure 5.4: Installation of Flutter

Download the latest stable version of Flutter for operating system from the official
Flutter website. After successfully download, extract the contents of the downloaded

file into a directory.
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< Flutter Multi-Platform

T e A T T ST AT AN TS
PowerShell
Get started ~
Contents

1. Instal

=ment

Get the Flutter SDK

3. Test drive

4.Write your first app

1. Download the following installation bundle to get the latest stable release of the Flutter SDK

flutter_windows_3.7.12-stable.zip

5. Learn more

» From anoth
Dart la
PR For other release channels, and older builds, check out the SDK archive.
Stay up to date v
2. Extract the zip file and place the contained flutter in the desired installation location for the Flutter SDK (for example,
Samples & tutorials v C:\src\flutter)
User interface v
A\ Waming: Do not install Flutter to a path that contains special characters or spaces.
Data & backend v

Accessibility &

localization v A\ Waming: Do not install Flutter in a directory like C:\Program Files\ that requires elevated privileges.
Platform integration v
You are now ready to run Flutter commands in the Flutter Console
Packages & plugins v
Tanle £ faatiirae ~ [ PRGN S - SRpORN X N

Figure 5.5: Installation of Flutter (cont.)

In the settings, search for “Edit the system environment variables”. Add the full path
of the “flutter/bin’ directory to the PATH environment variable. Then, click “OK”.

Environment Variables X Edit environment variable X

User variables for User

%USERPROFILE%\AppData\Local\Microsoft\WindowsApps New
Variable Value C\Users\User\AppData\Local\Programs\Microsoft V5 Code\bin
IntelliJ IDEA C:\Program Files\JetBrains\intelli) IDEA 2021.3\bin; C:\Program Files\Azure Data Studic\bin Edit
OneDrive C\Users\User\OneDrive %Intelli) IDEA%
C:\Users\User\AppData\Local\Microsoft\WindowsApps,CAUS. e - "
B A S Ciflutter_windows_3.3.0-stable\flutter\bin 3
TEMP C:\Users\User\AppData\Local\Temp . rOWSE...
™ C\Users\Usen\AppData\Local\Temp CAUsers\User\AppData\Roaming\npm
Z%USERPROFILE%\ dotnethtools
Delete
jew... dit.. elete
.. B B Move Up
System variables
Move Down

Variable Value 2
ComSpec C:A\Windows\system32\cmd.exe
DriverData CAWindows\System32\Drivers\DriverData 5
JAVA_HOME CAProgram Files\Java\jdk-11.04 Edit text..
NUMBER_OF_PROCESSORS 8
os Windows_NT
Path C:\Program Files\Eclipse Foundation\jdk-8.0.302.8-hotspot\bi.
PATHEXT COM;.EXE; BAT; CMD:;.VBS..VBE;JS; JSE. WSF, WSH.MSC )

New.. Edit.. Delete

Figure 5.6: Installation of Flutter (cont.) Figure 5.7: Installation of Flutter (cont.)

Open a terminal or command prompt and run the command ‘flutter doctor’. This
command checks your environment and displays a report of the status of your Flutter

installation, including whether any additional components are needed.
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Administrator: Command Prompt - flutter doctor B d

044.2846], locale en-MY)

hain - develop for Android devices (Android SDK version 3

udio Community 2019 16.11.26)

No issues found!

Figure 5.8: Installation of Flutter (cont.)

513 Creation of Google Firebase

Go to the Firebase website and sign in using Google account. Click on the "Get Started"
button and click on the "Add project" button. Then, enter a project name and select
country/region. Once the project is created, user will be redirected to the project
dashboard.

X  Create a project (Step 10f 3)

Let's start with a name tor
your project ®

Project name

farm

/7 farm-1e20a B Select parent resource

| accept the Firebase terms 3

= | confirm that | will use Firebase exclusively for purposes relating to my trade, business,
craft, or profession

Figure 5.9: Creation of Google Firebase
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X  Create a project (Step 2 of 3)

Google Analytics
for your Firebase project

Google Analytics is a free and unlimited analytics solution that enables targeting,
reporting, and more in Firebase Crashlytics, Cloud Messaging, In-App Messaging, Remote
Config, A/B Testing, and Cloud Functions.

Google Analytics enables.

‘ A/B testing @ -ﬁ, Crash-free users &

Q User segmentation & targeting across (3 3 Event-based Cloud Functions triggers @

Firebase products
'|| Free unlimited reporting &

® Enable Google Analytics for this project

Recommended

Figure 5.10: Creation of Google Firebase (cont.)

X  Create a project (Step 3 of 3)

Analytics location @)

Malaysia -

Google Analytics is a business tool. Use it exclusively for purposes related to your trade, business,
craft, or profession.

Data sharing settings and Google Analytics terms

Use the default settings for sharing Google Analytics data. Learn more 3

Share your Analytics data witl
Share your Analytics data witl
Share your Analytics data witl
Share your Analytics data witl

h Google to improve Google Products and Services
h Google to enable Benchmarking

h Google to enable Technical Support

h Google Account Specialists

AN

I accept the Google Analytics terms

e Google Analytics prop
the products. Data exported from your Goos
hile Firebase data imported into Google Analyti

Previous Create project

Figure 5.11: Creation of Google Firebase (cont.)
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5.2 Setting and Configuration
521 Android Studio configuration
Open Android Studio. Select “New Flutter Project” button.

Mew Flutter Project

Figure 5.12: Android studio configuration

Enter project name. Click “Finish” button and the project is successfully created.

\AndroidStudioProjects\farm

Figure 5.13: Android studio configuration (cont.)
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522 Google Firebase configuration
Click on the "Add Firebase to your Android app™ button.

X Add Firebase to your Android app

o Register app

Android package name @

com.company.appname

App nickname (optional) &

My Android App

Debug signing certificate SHA-1 (optional) &
00:00:00:00:00:00:00:00:00:00:00:00:00:00:00:00:00:

@ Required for Dynamic Links, and Google Sign-In or phone number support in Auth
Edit SHA-1s in Settings.

e Download and then add config file

e Add Firebase SDK

Figure 5.14: Google Firebase configuration

Download the ‘google-services.json’ configuration file.

e Download and then add config file Instructions for Android Studio below | Unity(A C++[A

t Download google-services.json

Switch to the Project view in Android Studio to see
your project root directory.

w Packages | Scralu:he]
[ MyApplication (~/Desktop/My
[ .gradle
[ .idea
Ciapp
3 build
Cllibs
Esrc
[F .gitignore
[@app.iml
(& build.gradle

$ 1.

Move your downloaded google-services. json file
into your module (app-level) root directory.

gnngle-semoes .json

7: Structure

1 google-services.json

[l proguard-rules.pro
[ gradle

] Captu\ <l

Figure 5.15: Google Firebase configuration (cont.)
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Copy the ‘google-services.json’ file into the app folder of Android Studio project.
Add the Firebase SDK to the app by adding the following dependencies to
build.gradle file.

mavenCentral()

I

dependencies {

classpath

$kotlin_version

allprojects {
repositories {
google()
mavenCentral()

Figure 5.16: Google Firebase configuration (cont.)

Initialize Firebase in app by adding the following code to application class or main

activity.

com.google.firebase.FirebaseApp;

FirebaseApp.initializeApp( );

Figure 5.17: Google Firebase configuration (cont.)
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5.3 System Operation
53.1 Login/Register module

€ Register

AGRICULTURE

FARM

AGRICULTURE

FARM

H el |O Ag a i n! Register below with your details!

Welcome back, you've been missed!

First Name
Email Last Name

Email
Password

Forgot Password? Password

“ s
T “

Have an account? Login here

Figure 5.18: Login screen Figure 5.19: Register screen

The login/register module is an essential part of any application that requires users to
create an account to access its features. In this module, the user can either log in using
their existing credentials or create a new account by registering with the application.
The registration process involves the user providing their basic details, such as their
name, email address, and password, which the application will use to authenticate the
user's identity. The user's information is then stored securely in the application's
database using encryption methods to ensure that it is protected against unauthorized
access. On the other hand, the login process allows the user to access the application's
features by entering their registered email address and password. The application then
verifies the user's identity and grants access to the features if the user's details match

the information stored in the database.

70
Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



5.3.2 Crop planning module

A | ;
2 Map . 52 .. & Add Field
Field types

Do

Search Q

= [ H
Same rows BE  Variousrows

€Y  Greenhouse ) Fewd
Field

Field name

(5] | Plantdate

Categories

[ Banana -

Upload Image

No image selected

Optional details v
San Bruno i

Mountain State

& County Parks 1
2 AL Add Field

Figure 5.20: Google Map screen Figure 5.21: Add Field screen

: x s ~
& Fielddetails + C ® &« Edit field details

Field name
My banana tree

Field types

Various rows

= Same rows =  Various rows
My banana tree _—
- Greenhouse i:2  Field
—* Clouds
Plant date
§ :1866°C Plant date
+ (5] | 20230405
@ :68%
= - -
Coogie = :224m/s Catagonies
Catogories Banana [Eanana - }
Field type Various rows
Plant date 2023-04-05
Distance between rows 3 meters Optional details 57

Distance between plants
inrows

Plant height Update Field
Total number of plants

Productive area
Rootstock

Plant supplier

Figure 5.22: View Field Screen Figure 5.23: Update Field Screen

71
Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



Are you sure you want to
delete the field?

CANCEL YES

Figure 5.24: Delete Field Screen

Crop planning module includes several screens to help farmers add, view, update, and
delete fields. The Google Map screen is the first screen of the Crop Planning module,
where farmers can view their farm on a map and plot the boundaries of their fields. This
screen is essential for ensuring accurate planning and management of crops, as farmers
need to know the exact location and size of their fields. The Add Field screen is where
farmers can add a new field to their farm. This screen requires farmers to input
information such as the field's name, field’s details, and type of crop to be grown. The
View Field screen allows farmers to view their fields and their details such as the size,
location, and crop type and crop details as well as weather forecast data. The Update
Field screen allows farmers to make changes to their existing fields. Farmers can update
information such as the field name, crop type and crop details. These changes are saved
to the system's database and can be accessed later. The Delete Field screen allows
farmers to delete fields they no longer need. This screen is particularly useful when

farmers need to make changes to their farm's layout, and fields are no longer needed.
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5.3.3 Job assignment module

N ~

& Add Farm Activity 2 < Spray

Select field:

-

a? Spraying > ‘ .‘

Treat for:

Insects

[ 2|
ﬂ Fertilizing >

oy Trimming >

Watering >

.’ Wrapping >

D Apply date

Time: (in 24 hour format)

@ | EnterTime

Assigned to:

‘ hello@gmall.com s ‘

Figure 5.25: Farm Activity Screen Figure 5.26: Add Farm Activity Screen

~
(S My Jobs

Fertilize Upcoming

Field name: My banana tree
Product name: nutriention
Application rate: 100

Date: 2023-04-14

Time: 14:36

Figure 5.27: View Farm Activity Screen

The job assignment module in the farm management system allows users to assign
various types of farm activities to specific fields. Users can access the Farm Activity
73
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screen to view a list of five different types of farm jobs, such as fertilizing, watering,
spraying, wrapping and trimming. From there, user can select a specific field and add a
job activity, which will take them to the Add Farm Activity screen. On the Add Farm
Activity screen, users can input details about the job activity, including the type of
activity, the reason or cause for performing the job, the products needed to complete
the job, and the amount of product required. Users can also specify the start and end
dates for the job activity. Once a farm job has been added, users can access the View
Farm Activity screen to see all the upcoming farm jobs that have been assigned to
specific fields. This screen can also be sorted by date to help users plan and prioritize
their farm activities. Users can select a job from the list and update their job progress
by clicking on it. When they do so, a dialog box pops out, allowing them to update their
progress.
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5.34

n
) My papaya

Growing Stages

| SEEDLING STAGE A

Add more

Date: 2023-04-12
8 Height: 50cm, Quantity Crop: 30

ﬁf VEGETATIVE STAGE V.

* FLOWERING STAGE v
FRUIT DEVELOPMENT ”
STAGE

A
\ HARVESTING STAGE V.

Figure 5.28: View Plant Growth screen

~

¢« Seedling Stage [ ]

Crop height

>rop height

50cm

Quantity of crops

Crop quantities
30
Date .

[ | 2023-0412

Details:

Looks great!

Upload Image

i X
&

Figure 5.30: Update Plant Growth

screen

Bachelor of Computer Science (Honours)

Growth state tracking module

< Add Seedling Stage v

Crop height

Crop Height

Quantity of crops

Quantity of crops

Date

5] | Plantdate

Details:

Type your text here

Upload Image

No image selected.

Figure 5.29: Add Plant Growth screen
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The Growth State Tracking module is an important part of the farm management system
as it allows the user to track the growth of their crops. The View Plant Growth screen
shows the different growing stages of each crop and allows the user to expand the tiles
to see all the data under each growing stage category. This makes it easy for the user to
keep track of the growth of their crops and identify any issues that may arise. The Add
Plant Growth screen allows the user to add details about the growth of their crops, such
as the crop height, quantity of crops, date, details, and photo. This information is
important for tracking the growth of the crops and identifying any issues that may need
to be addressed. The user can add this information as frequently as they want, such as
daily or weekly, to keep a continuous record of their crop's growth. The Update Plant
Growth screen allows the user to update the details of their crops as they grow. This
could include changing the crop height, adding more detail, or uploading a new photo.
The user can update this information as frequently as they want to ensure that their
records are accurate and up to date. Besides, user can delete the plant growing state by

selecting the delete button.
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5.35 Pest and disease detection module

& Detect Plant Disease v & Detect Pest "
Figure 5.31: Detect disease screen Figure 5.32: Detect pest screen

The Pest and Disease Detection module utilizes an API to detect and identify pests and
diseases in crops. The module assists farmers in diagnosing crop issues early on,
preventing yield losses and reducing the need for harsh chemicals. Using the API, the
system can detect the presence of diseases in crops and provide users with detailed
information, such as the name of the disease, a description of the disease, and a
treatment plan that includes biological and chemical control measures and prevention
tips. This information can be extremely useful in preventing the spread of the disease
and managing its effects on crops. The system can also detect pests in crops and provide
users with information such as the scientific name of the pest, common name, and URL
of the pest. This information can help farmers identify the specific pest affecting their
crops and determine the best course of action for control. By providing early detection
and identification of pests, the system helps farmers reduce the potential for crop

damage and control pests before they become a severe problem.
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54 Implementation Issue and Challenges

There are few challenges faced during implementation phase in this proposed project.
The first challenge is the failure of operating system. A system failure might be caused
by a hardware failure or software problem. For example, code and run the program for
many hours using laptop without letting it have a break. Therefore, this will cause
laptop overheating and it can slow down the entire system and causes frequent crashes.
Besides, | used firebase to manage database. Firebase is a web-based software tool
which runs only on the browser; hence it completely depends on browser. There might
be a problem where the database server is down or error when establishing a database
connection. Thus, it may cause the data unable to upload correctly into the database
system. As a result, inaccurate data will result in inaccurate field records. In addition to
the challenges mentioned, another implementation issue that can be encountered is
difficulty in finding a suitable API for the pest and disease detection. While there are
many APIs available, some of them can be costly and may not fit within the project
budget. Moreover, even if an API is available for free, it may not provide all the

necessary functionalities required for the project.
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Chapter 6

System Evaluation and Testing

6.1 Testing Result
6.1.1 Login/Register module
Login/Register

,

AGRICULTURE

FARM

Register below with your details!

hello

hello@gmail.com

Have an account? Login here

Figure 6.1: Register an account

Q, hello@gmail.com (] C

Identify
D information Creation date J login date User UID
providers

hello@gmail.com December 6... April 27,2023 8We5Noqq6TZ1yzQHQBoL5v07d

Columns per page: 50 - 1-10f1

Figure 6.2: Successfully register an account

The login/register module is the first point of contact for the user to access the system.
To ensure that this module works as expected, testing is a crucial step in the
development process. In the testing of the registration feature, the first step is to fill out
the required user details. This includes the user's first and last name, email address,
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password, and confirmation of the password. Once all the necessary details are filled
out, the next step is the system will check if all the data has been entered correctly. This
ensures that the user is not missing any vital information and that the system can save
the user's data correctly. After the user submits their details, the data should be stored

securely in the Firebase Authentication system.

= Home >

< April2023 >
Si

AGRICULTURE 9 10 1 12 13 14 15
- FARM ———
16 17 18 19 20 21 2
He"o Agaln! 23 24 25 26 e 28 29
Welcome back, you've been missed!
30
hello@gmail.com My Fields @
7 g ? B (T
= | &

Don't have an account? Sign Up

My banana tree Pika love

Figure 6.3: Login an account Figure 6.4: Main Page

In the testing of the login feature, the user needs to enter their registered email address
and password. The system then authenticates the user's details, checks if the entered
email address is valid and matches with the registered email address in the system, and
also checks if the entered password matches with the registered password. Once the

system confirms that the entered credentials are valid, the user is redirected to the

application's home page.
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6.1.2 Crop planning module
Add field
& Map N
Mo q

Figure 6.5: Plot a polygon on Google

Area: 2734.119 m? I

Qloogle

Map

- Add Field

Field types
Fleld

—3 Same rows

£}  Greenhouse

Field
Field name

Durian 1

Plant date

7] | 20230416

Categories

E

Various rows

Field

‘ Durian

Upload Image

g e, V2 \
\ o o 18
{

Figure 6.6: Add Field details

During the testing of the crop planning module, the add field feature was thoroughly

tested. The user interface allowed users to search location and zoom in and out the

Google Maps to plot their fields on a map and fill in the necessary field details. The

module was found to be functional, and the data was saved correctly in Firebase.

Additionally, the undo and clear buttons worked correctly, which allowed the user to

make any necessary corrections while plotting the field. Once the user had finished

adding the field, a “Polygon saved successfully” message was displayed, and the user

was redirected to the main page. This feature allowed users to quickly and efficiently

add their fields without any unnecessary delays or complications. In figure 6.7, the

figure shows the data was successfully stored in the database.
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B fields = ¢ B 1682539525209
=+ new file 4+ Add collection

+ Add field
area: "2734119m?"
categories: "Durian”
distance plant row: "Im"

distance row: "3m’

email: “hello@gmail.com”

1682096652845

field name: "Durian1"
1682539525269 ’ field types: "Field"

imagelURL: "https:/firebasestorage.googleapis.com/v0/b/farm-
bc951.appspot.com/o/images®%2F2023-04-
27%2004%3A470%3A14.0296737alt=media&token=1495a2d2-
b35¢-429b-a30d-95de8e32d%e8"

plant date: "2023-04-16"

Figure 6.7: Successfully add Field details

Update field

€ Edit field details
Heliname Are you sure you want to
Durian 1 update the field?

Field types
Field

CANCEL

— —
-— Same rows - Various rows

- Greenhouse sa2  Field

Plant date

Plant date

] {2023-04-1 4 ’

Categories

[ Durian - } Successfully updated!

Optional details v

Update Field

Figure 6.8: Update field

In the crop planning module, the update field functionality is tested. When the user
clicks on the update field button, a dialog message appears to confirm whether they
want to update the field. The user can choose to either update or cancel the action. Both

options are tested and ensured that the data was correctly filled in before proceeding. If
82
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the user selects "yes" to update, the system will update the field and display a message

indicating that the update was successful. The user is then redirected back to the fields

list page, where they can view the updated information. During testing, error messages

are checked in case the user does not fill in the required data or if there is any other

error while updating the field. Overall, the update field functionality was successfully

tested, and did not encounter any major issues or errors. The system was able to update

the field details correctly, and the user was able to view the updated information in the

fields list page.

K fields

+ new file
1680426549764

1680

1682539525209

B 1682539525209
<+ Add collection

4+ Add field

area: "2734.119 m*"

categories: "Durian’
distance plant row: "Im’
distance row: "3m’ ya

email: "hello@gmail.com”
field name: "Durian1"

field types: "Field

imageURL : "https://firebasestorage.googleapis.com/v0/b/farm-
bc951.appspot.com/o/images%2F2023-04-
27%2004%3A10%3A14.029673?alt=media&token=1495a2d2-
b35c-429b-a300-95de8e32d9e8”

| plant date: "2023-04-14" |

Figure 6.9: Successfully update field
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Delete field

& Field details + C

F — Clouds
§ :2087°C
§ @ 8%

= :3.13m/s

Catogories Papaya
Field type Same rows
Plant date 2023-04-22
Distance between rows

Distance between plants
in rows

Plant height

Total number of plants

Productive area
Rootstock

Plant supplier

Are you sure you want to
delete the field?

CANCEL

Figure 6.10: Delete field

YES

Successfully deleted!

The delete field feature was tested. The user is able to select a specific field that they

want to delete, and a pop-up dialog box will appear to confirm the deletion. If the user

presses the "delete” button, the system will prompt them once again to confirm if they

want to delete the field or not. If the user confirms the deletion, the field will be removed

from the database and a “Successfully deleted” message will be displayed. Testing this

feature ensures that the user is able to manage their field list effectively, and users are

able to remove any unwanted or unused fields from the list. The pop-up confirmation

box is a useful feature as it helps prevent accidental deletion of fields, which could

result in data loss. Additionally, the success message after deleting a field provides

immediate feedback to the user, indicating that the field has been successfully removed

from the system.
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6.1.3 Job assignment module

Add farm activity

L Spray
Assigned to:

Select field:

Durian 1 = [ hello@gmail.com v ‘
Treat for:
Insects

Insects - Add
N Add successfully!

Products:

nutriention

100

Date:

) | 20230427

Time: (in 24 hour format)
@ | oo

Assigned to:

hella@gmail com -

Figure 6.11: Add farm activity

In spraying page, users can choose an option to treat for the crop which are insects,
diseases, weeds, nutrition and others. Besides, users can fill in the product name,
application rate, date, time and the person they want to assign to. If users fill in all the
required field in the spraying page, all the information will be stored in the database.
The application will display “Add successfully!” message using Scaffold Messenger.
In figure 6.12, the data are successfully store in database.

W jobs = B NTy9P6IDPRBCPWYMmMY
+ new file =+ Add collection
NTy9P61DPjRBC]PWvMmV > + Add field
CoEWSX1NVktoXxFDsdg amount - *100
apply date: "2023-04-14"

assign: "hello@gmail.com"
email: "hello@gmail.com

field name: "My banana tree”

ct name: 'nutriention”

pro

progress: "Upcoming Va
timeinput: "14:36

type: "Fertilize"

Figure 6.12: Successfully add farm activity
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View farm activity

L My Jobs
Fertilize i
Field name: My banana tree 2 inh?
Product name: nutriention Done with the JOb'
Application rate: 100
Date: 2023-04-14
Time: 14:36 CANCEL YES
Spray Upcoming
Field name: Durian 1
Product name: nutriention
Application rate: 100
Date: 2023-04-27
Time: 1600 spray G
Field name: Durian 1
Product name: nutriention
Application rate: 100
Date: 2023-04-27
Time: 18:00
Figure 6.13: View farm activities Figure 6.14: Update progress

The testing result for the job assignment module shows that the View Farm Activities
screen is displaying the relevant information regarding different types of jobs, their
progress, associated field name, product name, application rate, date and time. The user
can easily view all upcoming jobs, which are shown in yellow colour. Moreover, the
Update Progress feature works as expected, where the user is prompted with an alert
box asking "Done with job?". If the user selects "Yes", the progress of the job is updated
from "Upcoming™ to "completed”. On the other hand, if the user selects "No", the
progress remains "Upcoming". The completed jobs are displayed in green color, which
makes it easier for the user to track the progress of the jobs. The ability to update the

job progress allows the user to keep track of the work done on the farm.
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6.1.4 Growth state tracking module
View plant growth

& Durian 1

Growing Stages

SEEDLING STAGE A

VEGETATIVE STAGE v

INFLORESCENCE
INITIATION

3”. FLOWERING STAGE v

FRUIT DEVELOPMENT
STAGE

‘ RIPENING STAGE v

Figure 6.15: View plant growth stages

View Plant Growth screen allows users to track the progress of their crops through
different growing stages, which are displayed based on the crop type. Users can select
the desired stage by clicking on the corresponding expansion tile, which will display
information such as the date, height, quantity, and a photo of the crop at that stage. This
feature provides farmers with a visual representation of their crop's development and

helps them make informed decisions about their farming practices.
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Add plant growth

|E Durian 1

+ FEH

GkylFCYXKI7C167PT9Px
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<« Add Vegetative Stage v

Crop height
Crop Height

150

Quantity of crops
Quantity of crop
30

Date Plant date
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Details:
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Figure 6.16: Add plant growth stages
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+ EREEG
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Detail: "ok"
Height: "150"
QuantityCrop: "30"
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imageURL : "hitps://firebasestorage.googleapis.com/v0/b/farm-
bc951.appspot.com/o/images%2F2023-04-
27%2010%3A48%3A59.2804927alt=media&token=4b63e156-50e6-
4e7e-b6db-450a81507092"

Figure 6.17: Successfully add plant growth stages

During testing of the Growth state tracking module, it is able to successfully add plant

growth data using the "Add plant growth™ screen. The details are entered such as the

crop's height, quantity, date, and additional notes, as well as uploaded a photo to provide

visual documentation of the crop's growth. After entering this information, we were
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able to see the output from Firebase in Figure 6.17, confirming that the data had been
successfully stored in the database. When we returned to the "View plant growth™
screen, we saw that the new data was displayed within the appropriate expansion tile,

which represented the corresponding growth stage for the crop.
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Update plant growth, Delete plant growth
€« Seedling Stage [ ]

Quantity of crops

30

Date

™ | 2023-04-25
Details

ok

Upload Image

Figure 6.18: Update, delete plant growth details

In the growth state tracking module, the update functionality for plant growth
information is tested. Users are able to update various details such as photos, dates,
heights, and crop quantities for a specific growth stage. When the user clicks on the
update button, a pop-up window appears asking if they are sure they want to update the
data. If the user clicks "yes", the data is updated in the Firebase. After the update is
successful, the updated data is displayed in the expansion tile for that growth stage.
This allows users to easily see the progress of their crops over time and track any
changes that have been made. The update functionality is important for keeping
accurate records and making informed decisions about crop management. Overall, the
testing of the update functionality in the growth state tracking module was successful

and demonstrated the usefulness of this feature for farmers.
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6.1.5 Pest and disease detection module

& Detect Plant Disease

& Detect Plant Disease

< Detect Pest

\ \

Disease:
Fungi

Description:

Fungi take energy from the plants on which they
live, causing damage to the plant. Fungal infections
are responsible for approximately two-thirds of
infectious plant diseases and cause wilting,
molding, rusts, scabs, rotted tissue, and other
problems.

Treatment:

@ Biological

If possible remove and destroy the infected parts of
the plant. Burn it, toss it into the garbage, or bury it
deeply. Do not compost.

Apply ical pi for plant p ion (e.g.
neem oil, baking soda, soap).
A Chemical

neem oil, baking soda, soap).

A Chemical

If necessary, apply a fungicide. If you don’ know the
fungus species, choose fungicide based on the
infected plant (e.g. house plant, garden plant, tree).
A Prevention

Use resistant species and cultivars as well as
healthy, certified seeds and seedlings.

Ensure having good soil drainage to avoid
overwatering.

Improve the air circulation around the plant (e.g. by
pruning excess foliage or increasing the spacing
between plants).

Avoid prolonged wetting of the leaves, which can be
caused e.g. by overhead irrigation.

Rotate crops. Avoid planting sensitive crops in
infested soil

Disinfect tools, infected flower pots, and hands to
avoid disease transmission.

Name:
Lucanus cervus

Common Names:
[European Stag Beetle]

URL:

https://en.wikipedia.org/wiki/Lucanus_cervus

Figure 6.19: Detect disease and Pest

In the disease detection and pest module, the user can upload a photo from the camera

or gallery to identify any plant diseases or pests. This is done by using the plant.id API,

which retrieves the disease name, description, and treatment options. The treatment

options include biological and chemical controls, as well as prevention methods. This

information is valuable for farmers to manage their crops effectively and prevent further

damage. Similarly, the module also uses an API to retrieve information on pests. The

API provides the name of the pest, its common names, and a URL to access further

information on the pest. The user can click on the URL to copy it and access more

information on the pest.
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Chapter 7

Conclusion and Recommendation

7.1 Conclusion

In conclusion, the Android-based farm management system presented in this project is
a solution to the possible limitations and problems of the existing farm management
systems. The project aims to provide a convenient, user-friendly, and efficient platform
for farmers to manage their crops and increase their productivity. The system focuses
on five types of crops, namely banana, durian, mango, palm oil, and papaya. These
crops were selected based on their importance in the agricultural industry and their high
demand in the market. The system allows farmers to plan their crops, assign jobs to
their workers, track the growth of their plants, and detect pests and diseases that could
harm their crops. The crop planning feature of the system enables farmers to add and
update information about their fields, including the crop type, crop details, and planting
date. The system also allows farmers to view the progress of their jobs, update the
progress of their jobs. The job assignment feature of the system allows farmers to assign
jobs to their workers and track their progress. The system displays a list of job types,
progress, field name, product name, application rate, date, and time. Farmers can update
the progress of their jobs and mark them as completed when they are done. The plant
growth tracking feature of the system enables farmers to track the growth of their plants
by adding and updating information about their growth stages, including photos, dates,
heights, and crop quantity. The system also provides a list of the growing stages of each
crop type, and farmers can select the stages by selecting the expansion tile. The pest
and disease detection feature of the system uses an API from plant.id to retrieve
information about the pest or disease, including its name, description, and treatment
options. This feature allows farmers to detect and treat pests and diseases before they
can cause significant damage to their crops. Overall, the Android-based farm
management system presented in this project provides a comprehensive and efficient
solution for farmers to manage their crops effectively. It enables them to plan their
crops, assign jobs to their workers, track the growth of their plants, and detect pests and
diseases that could harm their crops. The system is user-friendly and accessible, making

it an ideal tool for farmers who want to increase their productivity and profitability.

92
Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



7.2 Future enhancement

There are several potential areas for future enhancement of the Android-based farm
management system. One key area for improvement is the user interface, which can be
made even more user-friendly and accessible to farmers of all skill levels. This could
involve simplifying navigation and adding more intuitive features, such as voice
commands or touchless controls. Another important area for future development is
automation. By integrating the system with sensors that monitor temperature, soil
moisture, and humidity levels, the farm management system can provide real-time data
on crop conditions and help farmers make informed decisions about irrigation,
fertilization, and other key factors. This would enable more precise and efficient crop
management, potentially reducing waste and increasing vyields. In addition to
automation, the system could also be enhanced with notifications and warning
messages. For example, the system could alert farmers to changes in weather patterns,
potential pest or disease outbreaks, or other risks to their crops. This would enable
farmers to take proactive measures to protect their crops and reduce the risk of losses.
Finally, the system could be expanded to include additional crops beyond the five
currently supported. By adding support for a wider range of crops, the system could be

made more widely applicable and useful to farmers.
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POSTER

POSTER
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/

FARM MANAGEMENT INFORMATION'SYSTEM
(CROP PLANNING AND TRACKING MODULES)

METHODS

The application is developed using
Android Studio, using Flutter and Dart
programming language. Firebase is used
to store and manage data securely and
efficiently. The software development
approach implemented in this project is
prototyping development methodology.

/
i
IS

INTRODUCTION

The application aims to revolutionize the
way farmers manage their crops by
providing a comprehensive solution that
covers crop planning, job assignment, plant
growth tracking, and pest and disease
detection. This features help farmers
increase their yields and ensure the farm
remains organized.

DISCUSSION
The plant growth tracking

The crop planning module
. module enables farmers to
allows farmers to plan their g 2
: monitor the growth of their
crops and coordinate farm 3
plants by adding relevant

activities such as watering, information such as height,

spraying, trimming, %
wrapping and fertilizing. S L L

images.
The job assignment module The pest and disease
allows farmers to assign detection module helps
tasks to their workers and farmers to identify and treat
keep track of their progress. any pest or disease affecting

their crops.

CONCLUSION

The farm management application allows users to efficiently plan their crops, assign jobs,
track plant growth, and detect and prevent pests and diseases. With these modules,
farmers can make informed decisions, increase productivity, and reduce losses.
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B-1
Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



PLAGIARISM CHECK RESULT

PLAGIARISM CHECK RESULT

Farm Management Information System (Crop Planning and

Tracking modules)

ORIGINALITY REPORT

0. Ay 2

SIMILARITY INDEX INTERMET SOURCES PUBLICATIONS

3%

STUDENT PAFERS

PRIMARY SOURCES

www.predictiveanalyticstoday.com

Internet Source

medium.com

Internet Source

3 hdl.handle.net

Internet Source

Shadi Atalla, Saed Tarapiah, Amjad

Gawanmeh, Mohammad Daradkeh et al. "loT-
Enabled Precision Agriculture: Developing an
Ecosystem for Optimized Crop Management",

Information, 2023

Publication

Luis Alberto Rodriguez Rodriguez, Celina

Lizeth Castaneda-Miranda, Mireya Moreno

Lucio, Luis Octavio Solis-Sanchez et al.

"Quarternion color image processing as an
alternative to classical grayscale conversion
approaches for pest detection using yellow
sticky traps”, Mathematics and Computers in

Simulation, 2021

Bachelor of Computer Science (Honours)

C-1

Faculty of Information and Communication Technology (Kampar Campus), UTAR



PLAGIARISM CHECK RESULT

Publication

E Marco L. Napoli. "Beginning Flutter®", Wiley, <1
%
2019
Publication
B cprints.utar.edu.m
IFEEFFEISDIJFCE y <1 %
M Submitted to Creighton Universit
S Student Paper g y < 1 %
brain-mentors.com
Internet Source <1 %
10 Sci?nTEE?d to Sheffield Hallam University <1 o
codesinsider.com <Tw
extension.missouri.edu
1 2 Internet Source < 1 %
Submitted to Universiti Tunku Abdul Rahman
1 3 Student Paper < 1 %
Submitted to Uva Wellassa Universit
Student Paper y {1 %
Uzair Ahmad, Lakesh Sharma. "A REVIEW OF {fl o
BEST MANAGEMENT PRACTICES FOR POTATO
CROP USING PRECISION AGRICULTURAL
TECHNOLOGIES", Smart Agricultural
Technology, 2023
C-2

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



PLAGIARISM CHECK RESULT

Publication

www.javatpoint.com
InternEtSJDur-::E p <1 %
www.mindbowser.com
Internet Source <1 %
Faisal Nabi, Xiaohui Tao, Jianming Yong. <1 o
"Security aspects in modern service
component-oriented application logic for
social e-commerce systems”, Social Network
Analysis and Mining, 2021
Publication
M www.infotech.com
1 - Internet Source ‘<1 %
N www.researchgate.net
2U Internet Source g <1 %
Submitted to Higher Education Commission <1 o
Pakistan
Student Paper
22 Mahmoud Abbasi, Mohammad Hossein <1 o
Yaghmaee, Fereshteh Rahnama. "Internet of
Things in agriculture: A survey", 2019 3rd
International Conference on Internet of
Things and Applications (loT), 2019
Publication
N tac.fhi360.or
23 Internet Source g {1 %
c-3

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



PLAGIARISM CHECK RESULT

J
H

Submitted to Asia Pacific University College of
Technology and Innovation (UCTI)

Student Faper

<1y

El
LN

Submitted to Genesis Christian College

Student Paper

Submitted to HELP UNIVERSITY

Student Faper <
p¥] Soundharya Sivakumar, Gowryparvathy /
Bijoshkumar, Athulya Rajasekharan, Vaishnavi

Panicker et al. "Evaluating the Expediency of

Smartphone Applications for Indian Farmers

and Other Stakeholders", AgriEngineering,

2022

Publication

Submitted to Southern Cross University ‘
28 Student Paper <
Ezi?n?glgzred to University of Ghana <
S:fnrt‘rgli;ed to Middlesex University <
¥y Submitted to Universiti Malaysia Perlis <
= Student Paper
Wayne Piekarski, Bruce H. Thomas. <*

"Interactive augmented reality techniques for

construction at a distance of 3D geometry",

C-4

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



PLAGIARISM CHECK RESULT

Proceedings of the workshop on Virtual
environments 2003, 2003

Publication

www.stacktips.com
33 Internet 5ource p <1 %
34 A. Martin, D. Sathish, C. Balachander, T. <’| %
Hariprasath, G. Krishnamoorthi.
"ldentification and counting of pests using
extended region grow algorithm”, 2015 2nd
International Conference on Electronics and
Communication Systems (ICECS), 2015
Publication
) farmlogs.com
IrterretSaﬁce <1 %
Exclude quotes Exclude matches
Exclude bibliography On
C-5

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



Universiti Tunku Abdul Rahman

Form Title : Supervisor’s Comments on Originality Report Generated by Turnitin
for Submission of Final Year Project Report (for Undergraduate Programmes)

Form Number: FM-IAD-005 | Rev No.: 0 | Effective Date: 01/10/2013 | Page No.: 1of 1

FACULTY OF INFORMATION AND COMMUNICATION

TECHNOLOGY
Full Name(s) of Leng Kai Yi
Candidate(s)
ID Number(s) 1902845
Programme / Course CS
Title of Final Year Project |Farm Management Information System (Crop Planning and
Tracking modules)

Similarity Supervisor’s Comments
(Compulsory if parameters of originality exceeds
the limits approved by UTAR)

Overall similarity index:__6 %

Similarity by source

Internet Sources: 4 %
Publications: 2 %
Student Papers: 3 %

Number of individual sources listed of
more than 3% similarity: 0

Parameters of originality required and limits approved by UTAR are as Follows:
(i) Overall similarity index is 20% and below, and
(i) Matching of individual sources listed must be less than 3% each, and
(iii) Matching texts in continuous block must not exceed 8 words
Note: Parameters (i) — (ii) shall exclude quotes, bibliography and text matches which are less than 8 words.

Note Supervisor/Candidate(s) is/are required to provide softcopy of full set of the originality
report to Faculty/Institute

Based on the above results, | hereby declare that | am satisfied with the originality of the
Final Year Project Report submitted by my student(s) as named above.

7

Signature of Supervisor Signature of Co-Supervisor
Name: Ts Tan Teik Boon Name:
Date: 27/4/2023 Date:

D-1
Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



FYP 2 Checklist

UNIVERSITI TUNKU ABDUL RAHMAN

UNIVERSITI TUNKU ABDUL RAHMAN

FACULTY OF INFORMATION & COMMUNICATION

TECHNOLOGY (KAMPAR CAMPUS)
CHECKLIST FOR FYP2 THESIS SUBMISSION

Student Id

1902845

Student Name Leng Kai Yi

Supervisor Name Ts Tan Teik Boon

TICK (V)

DOCUMENT ITEMS
Your report must include all the items below. Put a tick on the left column after you have
checked your report with respect to the corresponding item.

Front Plastic Cover (for hardcopy)

Title Page

Signed Report Status Declaration Form

Signed FYP Thesis Submission Form

Signed form of the Declaration of Originality

Acknowledgement

Abstract

Table of Contents

List of Figures (if applicable)

2Ll 12121212

List of Tables (if applicable)

List of Symbols (if applicable)

List of Abbreviations (if applicable)

2|

Chapters / Content

Bibliography (or References)

All references in bibliography are cited in the thesis, especially in the chapter
of literature review

Appendices (if applicable)

Weekly Log

Poster

Signed Turnitin Report (Plagiarism Check Result - Form Number: FM-1AD-005)

2121212

| agree 5 marks will be deducted due to incorrect format, declare wrongly the
ticked of these items, and/or any dispute happening for these items in this
report.

*Include this form (checklist) in the thesis (Bind together as the last page)

I, the author, have checked and confirmed all the items listed in the table are included in my

report. é//

(Signature of Student)
Date: 27/4/2023

E-1

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR




