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ABSTRACT 

 

 

This project aims to develop a chatbot for bodybuilding enthusiasts. There are bodybuilders 

that do not have access to bodybuilding information, face budget constraints and without 

proper guidance. All of these reasons will lead them to use incorrect methods during their 

bodybuilding process. With the development of this chatbot, these problem can be overcome. 

The chatbot will be able to provide information on exercises, training routines, and nutrition 

plans. The chatbot will be trained on a dataset of bodybuilding information and will utilize 

natural language processing techniques to understand and respond to user queries. The goal 

of this project is to provide an accessible and convenient tool for individuals to improve their 

bodybuilding knowledge and progress. The implementation and testing of the chatbot 

demonstrates its effectiveness in accurately understanding user queries and providing 

relevant and reliable information. With future works including expanded features, 

multilingual support, and integration with wearable devices, the chatbot holds great potential 

to further assist users in their bodybuilding journeys and contribute to their overall fitness 

goals.  
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ABSTRAK 

 

 

Projek ini bertujuan untuk membangunkan chatbot untuk peminat bina badan. Terdapat ahli 

bina badan yang tidak mempunyai akses kepada maklumat bina badan, menghadapi 

kekangan bajet dan tanpa bimbingan yang betul. Semua sebab ini akan menyebabkan mereka 

menggunakan kaedah yang salah semasa proses bina badan mereka. Dengan perkembangan 

chatbot tis, masalah ini dapat diatasi. Chatbot akan dapat memberikan maklumat tentang 

senaman, rutin latihan dan rancangan pemakanan. Chatbot akan dilatih mengenai set data 

maklumat bina badan dan akan menggunakan teknik pemprosesan bahasa semula jadi untuk 

memahami dan menjawab pertanyaan pengguna. Matlamat projek ini adalah untuk 

menyediakan alat yang mudah diakses dan mudah untuk individu meningkatkan 

pengetahuan dan kemajuan bina badan mereka. Pelaksanaan dan ujian chatbot menunjukkan 

keberkesanannya dalam memahami pertanyaan pengguna dengan tepat dan menyediakan 

maklumat yang relevan dan boleh dipercayai. Dengan kerja masa hadapan termasuk ciri yang 

diperluas, sokongan berbilang bahasa dan penyepaduan dengan peranti boleh pakai, chatbot 

mempunyai potensi besar untuk membantu pengguna dalam perjalanan bina badan mereka 

dan menyumbang kepada matlamat kecergasan keseluruhan mereka.



 

1  

CHAPTER 1 

INTRODUCTION 

 

1.1 Background 

Bodybuilding is the use of progressive resistance exercise to control and develop one's 

muscles (muscle building) by muscle hypertrophy for aesthetic purposes (Emery, 2003). It is 

distinct from similar activities such as powerlifting because it focuses on physical appearance 

instead of strength. An individual who engages in this activity is referred to as a bodybuilder. 

There are several types of body builders which are natural body builders, recreational body 

builders, competitive body builders, physique competitors and strength athletes. They are 

conducting body building towards some common goals such as pursuing hobby, increasing 

muscle size, improving overall health and fitness, achieving a certain physique, and competing 

in body building or fitness competitions. There are several types of body building. This include 

classic bodybuilding which focuses on symmetry, powerlifting which focuses on strength, 

bodyweight training which emphasizes on using body weight as resistance to build strength 

and muscle, and bodybuilding for women which is a specialized form of bodybuilding that 

focuses on building strength and lean muscle mass while preserving femininity. In reality, body 

building is not restricted to male only and in fact there are female that are conducting body 

building as well. Figure 1.1 shows the demographic of body builder apprentice gender (BODY 

BUILDER APPRENTICE DEMOGRAPHICS AND STATISTICS IN THE US, 2023) from 

year 2010 to year 2019 in United States. 
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Figure 1.1: Demographic of Body Builder Apprentice Gender Over Time 

Artificial intelligence is the simulation of human intelligence processes by machines, 

especially computer systems. Specific applications of AI include expert systems, natural 

language processing, speech recognition and machine vision (Burns, 2023). Natural language 

processing (NLP) is a branch of artificial intelligence that helps computers understand, interpret 

and manipulate human language. Machine learning (ML) is a field of inquiry devoted to 

understanding and building methods that 'learn', that is, methods that leverage data to improve 

performance on some set of tasks (Mitchell, 1997). Machine learning and NLP are crucial 

components in the development of a chatbot. Chatbot is a software application designed to 

simulate conversation with human users, especially over the internet. Machine learning 

algorithms are used to train the chatbot to understand and generate responses to user inputs, 

while NLP techniques are employed to process and analyze human language. The chatbot uses 

NLP to interpret the intent and meaning behind a user's message, and machine learning to 

generate an appropriate response. With the implementation machine learning to the chatbot, 

the chatbot can mimic real-life conversations through neural networks. To enhance the 

performance of the chatbot, NLP solution can be applied to it to add more features to the chatbot. 
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1.2 Problem Statement 

There are bodybuilders who lack instant access to information and immediate advice, 

which can lead them to use incorrect methods during their bodybuilding process. This results 

in inadequate training and an increased risk of injury. Some bodybuilders also lack internet 

connection at home, making it challenging for them to obtain information about proper form 

and techniques for bodybuilding. Without knowledge of the most effective exercises, sets, and 

reps, they may struggle to optimize their workouts and achieve their desired results. For 

instance, some bodybuilders may have equipment at home but fail to use it properly, thereby 

increasing the risk of injury due to incorrect or dangerous techniques. 

Furthermore, some bodybuilders face budget constraints that prevent them from 

seeking a personal trainer or lack transportation to a gym facility. Tight budgets make it 

difficult for them to access the necessary support and guidance needed to reach their goals. 

Additionally, working with a personal trainer requires allocating time for training sessions and 

regular meetings, which can be inconvenient for some bodybuilders. 

Besides that, bodybuilders require a specific balance of macronutrients and caloric 

intake to support their training and achieve their goals. Without proper guidance, they are 

struggle to meet these needs. They are not consuming the correct portion of the food and not 

following the diet accordingly. This led to slow progress and they end up not be able to build 

up their muscle efficiently. 
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1.3 Project Objectives 

The main objective is to:  

i. To study and analyse the process of bodybuilding. 

ii. To design and develop a mobile chatbot application for providing advice to body 

builder. 

iii. To evaluate the chatbot module in terms of information delivery. 

1.4 Scope of Project 

The chatbot mobile application will be exclusive for android platform only. The proposed body 

builder chatbot mobile application target is to be used by the body builders to assist them during 

their body building process in terms of physical training guidelines and their food consumption. 

Besides, the chatbot is a retrieval-based chatbot which has repository of responses that is 

prepared. Retrieval-based chatbots use techniques like keywords matching, machine learning 

or deep learning to identify the most appropriate response. Regardless of the technique, these 

chatbots provide only predefined responses and do not generate new output (Fainchtein, 2020). 

It could not answer or recognise queries which do not exist in the database. 

1.5 Brief Methodology 

In this development of this project, a suitable methodology chosen for this project is 

Rapid Application Development (RAD). RAD basically follows a cyclical process that 

includes four steps. The steps are illustrated in Figure 1.2. 
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Figure 1.2: Rapid Application Development methodology 

The first step is planning requirements. This is the initial stage of the development 

where a rough requirement planning takes place. The channel or platform for this chatbot 

should be on mobile platform. Then, the application requirements are identified from the paper 

research of making chatbot. The most important is to identify the chatbot development platform 

as the whole project will be built on the platform. The additional platform to cater to the 

requirement of NLP techniques also needs to be identified in this phase as it is fundamental for 

the chatbot development. 

After the planning stage is designing the model and prototype of the chatbot. It will 

emphasize the chatbot system architecture. The testing will take place and the development 

continues with the refinement of the criteria in the chatbot. The process will be repeated as the 

project evolves.  

Next is the rapid construction. Once the chatbot system design has begun, the 

construction of the chatbot will begin where the actual application coding, implementation, 

testing will take place. It will be repeated as often as necessary until the chatbot meet the needs 

of the project.  

Lastly is the transition process or called as a final cutover stage. Until this step, the 

components of the chatbot system will be moved to a live production environment. 

1.6 Significance of Project 

The proposed mobile application aims to provide a consultation process for individuals who 

want to build their bodies. The chatbot module will offer proper guidance to bodybuilders based 

on their inquiries. The services provided to bodybuilders will be free of charge and will be used 

to promote general health to the public. The consultation process will be conducted through 
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the mobile application, requiring only an internet connection for access. Additionally, the 

chatbot services will be available 24/7 to users for the consultation process. 

1.7 Project Schedule 

Figure 1.3 shows the project schedule illustrated in a Gantt Chat Diagram for this project. 

 

Figure 1.3: Gantt Chart Diagram for Prototype Development Phase 
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1.8 Expected Outcomes 

At the end of the project, the expected outcome would be: 

• A body builder chatbot mobile application is developed. 

• A prototype of a chatbot model that manage to provide system chat response accurately. 

1.9 Project Outline 

Chapter 1: Introduction 

This chapter provides general explanation about the project. It includes the background of the 

project, problem statement, objectives, project scope, methodology, expected outcome, 

significance of the project and project schedules. 

Chapter 2: Literature Review 

This chapter discusses the review and study done on similar existing systems. Comparisons 

between existing systems are made to evaluate the advantages and shortcomings of each system, 

thereby providing a clear view for the features and functionalities to be included in the proposed 

system. 

Chapter 3: Requirement Analysis and Design 

This chapter describes the methodology used in resolving the problem. This section also covers 

the analysis and design for the solution. The overall processes, functions, features and interface 

will act as guidelines for the whole project. 
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Chapter 4: Development and Implementation 

This chapter discusses the development and implementation of the proposed system, providing 

details about the development of the chatbot.  

Chapter 5: Testing and Evaluation 

This chapter discusses the testing and evaluation of the proposed system, providing details 

about the interface design. The future review is required to improve and document the progress 

of the project. 

Chapter 6: Conclusion and Future Works 

This chapter consists of summary of project, the limitations, future works, and conclusion. 
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CHAPTER 2 

LITERATURE REVIEW 

 

2.1 Overview 

In this chapter, background study, review of existing system, the comparison between existing 

system and proposed system, details of the proposed system with justification will be briefly 

explained. 

 

2.2 Background Study 

The global chatbot market size was worth USD 525.7 million in 2021. It is expected to reach 

USD 3,619 million by 2030, growing at a compound annual growth rate (CAGR) of 25.7% 

during the forecast period from year 2022 to 2030 (BasuMallick, 2022) which will be a remark 

why chatbot will be a new trending application among society. Its significance shows that the 

generation nowadays prefers something more simple, fast, and useful for them to use instead 

of something that required them a lot of efforts and taking their time. A chatbot is an interactive 

application developed using either a set of rules or artificial intelligence technology. It is 

designed to interact with humans through the textual conversation process and is integrated 

with various messaging services, thereby assisting users in various sectors. Various innovations 

carried out in artificial intelligence and machine learning technologies are expected to enhance 

the features of chatbots. There are several common types of chatbot is shown in Figure 2.1. 
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Figure 2.1: Types of Chatbot 

A voice bot is a voice-to-text and text-to-speech communication channel powered by 

AI and natural language understanding (NLU). A hybrid chatbot is a type of chatbot that 

combines the strengths of two or more different types of chatbots to provide a more 

comprehensive and effective solution. For example, a hybrid chatbot might combine the 

decision-tree based approach of a rule-based chatbot with the sophisticated language 

understanding of an AI-powered chatbot.  

Next, social messaging chatbot is a type of chatbot that is designed to interact with users 

via social media messaging platforms, such as Facebook Messenger, WhatsApp, and WeChat. 

This kind of chatbot designed to provide information, support, and services to users through 

natural language conversations, and can be used for a wide range of purposes, such as customer 

service, marketing, and entertainment. 

Menu-based chatbot is designed to provide information and services to users through a 

series of menu options. It is often used in for simple, straightforward tasks, such as providing 

information about products or services, booking appointments, or answering frequently asked 
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questions. Meanwhile for skills chatbot, itis designed to perform specific tasks or provide 

specific services as it focuses on specific area of expertise. Basically it is implemented depend 

on the needs and requirements of the organization, as well as the capabilities of the chatbot 

platform.  

Finally, keyword-based chatbot is designed to recognize and respond to specific 

keywords or phrases entered by the user. These chatbots use natural language processing (NLP) 

algorithms to understand the user's input, and they use a pre-defined set of keywords or phrases 

to determine the appropriate response. 

Thus, in order to show the comparison between existing systems and the proposed 

system, this study will be specifically focused on the category of information delivery. 

2.3 Review on Existing System 

In this section, three existing systems will be reviewed: Hipmunk, Florence, and American 

Express Amex Bot. Each of these chatbot systems has its own characteristics, advantages, and 

disadvantages in terms of information delivery. 

2.3.1 Hipmunk 

Hipmunk (Jaya, 2019) is a travel assistant chatbot that provides information on location, flights 

schedule and places to stay. Hipmunk will ask the user current location by manually or by only 

click "Send Location" button to help Hipmunk personalized the information that needs to be 

sent to the user later. According to Zak Lee (2017), Hipmunk receives the request through a 

JavaScript Object Notation (JSON) request to the webhook endpoint. First, Hipmunk parsing 

engine extracts typed entities from the text. 

Next, Hipmunk’s intent engine works backwards from the entities to identify the intent, 

assembling an action that links the intent with the associated entities. Hipmunk then executes 
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the action against Hipmunk's internal APIs. Finally, Hipmunk shows the flight results using 

the templating engine and present those results to the user via Hipmunk implementation of the 

sending platform's API(Application Programming Interface). Figure 2.2 shows the Hipmunk 

architecture based on the flow given. 

 
Figure 2.2: Hipmunk architecture 

 

The development of Hipmunk primarily relies on custom Python scripts and Puppet for 

configuration management. In terms of the database, Hipmunk utilizes PostgreSQL as its 

primary database. While it shows great promise, Hipmunk excels in providing fast responses 

to users who have no prior information about schedules and places. Unlike browsing through 

structured interfaces that require multiple clicks, Hipmunk offers users minimal structure and 

maximum flexibility. However, the chatbot has certain disadvantages. For instance, it often 

misinterprets long sentences, treating different information as separate entities. This can lead 

to false interpretations. For example, if a user provides an address with three place names, the 

chatbot may misunderstand and interpret it as a request to travel from the first place to the last, 

completely missing the user's intent. 
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2.3.2 American Express (Amex) Bot 

American Express (Amex) Bot (Chang, 2016) is a chatbot focus on finance and banking 

field. This chatbot is specifically designed to link personal card bank to Facebook Messenger 

for payment on Facebook. The user can also get helpful information about their connected card 

benefits, access offer and more. These messages will show up in user Messenger conversation 

(and as notifications, if enabled) on all devices logged into user Messenger account 

(Americanexpress.com, 2018).  

 

 
Figure 2.3: Amex bot interface  
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By using Amex bot, the user can receive their purchase notifications and related 

messages. The Amex bot will respond to what users are looking for since Amex bot handle 

FAQs using Natural Language Understanding (NLU). However, if it is not able to answer user 

question, it will direct to log into American Express online account to chat with a Customer 

Care Professional. According to Americanexpress.com (2018), some examples of questions 

Amex bot can answer are: “Account Balance,” “Payment Due Date,” “Membership Rewards 

Balance,” “Apply for a Card,” and “Amex Offers”. 

2.3.3 Florence  

Florence (Gupta, Singh, & Kumar, 2021) is an online personal health assistant chatbot that 

helps its users to manage their health & wellness care by reminding them with medication and 

more. Florence has various features like a simple symptom checker, health tracking and med 

and pill reminding. Florence was launched in 2017 and currently, it has more than 2K daily 

users. It delivers online assistant as a pill reminder, offers an option to add information about 

users’ medication and automated messaging on users’ goals and activities. Florence is available 

on different messaging platforms, like Facebook messenger, Kik or Skype. According to David 

Hawig (2017), “If you see that people answered more than 200 reminders in a row, you know 

that you might actually help someone with your technology. And more and more people are 

also using other features of Florence like a period or mood tracking. So, I think chatbots 

definitely have the potential to improve our healthcare system”. He suggests that when a 

chatbot receives a significant number of consecutive responses from users, such as more than 

200 reminders, it indicates that the technology is genuinely assisting individuals. Figure 2.4 

shows that Florence set the reminder for the users meanwhile Figure 2.5 illustrates additional 

features for Florence. 
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Figure 2.4: Florence accept users’ instruction and set the reminder 

 

 

 

 
 

Figure 2.5: Florence additional feature: help to find location like a doctor or pharmacy 
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2.4 Comparison between existing systems 

Based on Table 2.1, the reviewed systems utilize a Retrieval-based model, which offers 

pre-defined answers based on the user's question. It leverages a database or search engine to 

retrieve relevant information and selects the most suitable response to provide to the user. This 

feature is advantageous for chatbots as they can draw from a vast amount of data stored in the 

database to assist users. Additionally, the most commonly employed feature in the reviewed 

chatbots is keyword matching for Natural Language Processing (NLP) techniques. This feature 

holds great significance in chatbot development as it enables the bot to comprehend human 

language during conversations. However, while keyword matching is a fundamental and 

essential feature for chatbots, it is considered basic compared to other advanced techniques.  

Moreover, the common front-end functionality for the reviewed chatbots is a mobile 

app since they are integrated with social media platforms like Facebook Messenger. In terms 

of permission access, most of the reviewed chatbots are available to the public, with the 

exception of Amex bot due to its sensitive finance and banking information, which must be 

protected to ensure user privacy. 

2.5 Proposed system 

From the comparison, we adopted the retrieval-based model in our chatbot. This is because the 

retrieval-based model can provide quick and accurate answers to user queries, making them 

ideal for fast-paced customer service interactions. Our proposed model can be trained on a 

large corpus of information, allowing them to respond to a wide range of questions with high 

accuracy. In terms of consistency, the pre-defined answers in Dialogflow’s built-in system 

storage ensure that the proposed chatbot provides consistent answers to similar questions. The 

proposed system for this final year project is body building chatbot on mobile platform. This 

proposed system's target is to establish a fast, efficient information delivery to body builders. 
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The summaries of comparison between existing chatbot and proposed chatbot are shown in 

Table 2.1. 

 

Table 2.1: Comparison between the proposed chatbot and existing chatbots. 

         Chatbot 

Functionalities 
Hipmunk 

American 

Express 

Amex Bot 

Florence 
Body Builder 

Chatbot 

Permission 

Access 

Public     

Private     

Front-end Mobile App     

Model 

Generative     

Retrieval-

based 

    

NLP 

Techniques 

Keyword 

Matching 

    
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 2.6 Technology and tools used in the development of proposed system 

2.6.1 Dialogflow 

Dialogflow (Syal, 2019) is Google-owned chatbot development framework. It is used 

for Natural Language Processing using machine learning. With Dialogflow, chatbot can be 

created and can be published into in many channels of social media such as Meta Messenger, 

Slack and Skype. By using Dialogflow, it basically would guide the developer to create a bot 

that can communicate with the user through the intents which includes training phase, 

parameter, and responses. Figure 2.6 shows part of the Dialogflow interface. 

 
Figure 2.6: Dialogflow interface 

Figure 2.6 shows the user interface of Dialogflow. In this interface, the developer has 

many functions to create a two ways communication between user and hot agent according to 

their preference such as create intent, entities, parameter, actions, and code some fulfilment. 

Even though it looks like everything was prepared for the developer, the connection of natural 

language must carefully create by the developer according to the scheme of connection routes 

on how the communication will run. 
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For example, the intent comes full rich functions that allows developers to define 

training phase, actions, parameter, and responses. When an end-user writes or says something, 

referred to as an end-user expression, Dialogflow matches the end-user expression to the best 

intent in the agent. Figure 2.7 shows the intent interface of Dialogflow. 

 
Figure 2.7 Intent interface of Dialogflow 
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2.6.2 Flutter 

Flutter (Thomas, 2019) is a free and open-source mobile UI framework created by Google. It 

is used to develop cross-platform applications for Android, iOS, Linux, macOS, Windows, 

Google Fuchsia, and the web from a single codebase. Flutter is Google’s UI toolkit for building 

beautiful, natively compiled applications for mobile, web, and desktop from a single codebase. 

Flutter works with existing code and it can be used by developers and organizations around the 

world, and is free and open source. With Flutter, developers can create custom widgets, which 

can be easily combined with existing ones. Flutter also provides developers the ability to view 

widgets in a reactive style. Flutter has many benefits as well. When it comes to developing 

applications, developers are not restricted to a single cross-platform mobile framework. Figure 

2.8 shows the cross-platform mobile frameworks used by software developers. 

 

Figure 2.8: Cross-platform mobile frameworks used by software developers worldwide in 

year 2019 and 2020 
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2.6.3 Android Studio 

Android Studio is Google's officially supported IDE for developing Android apps. This IDE 

is based on IntelliJ IDEA, which offers a powerful code editor and developer tools (Friesen, 

2020). It also provides a wide range of features for software development. These include 

syntax highlighting, code completion, an integrated terminal, debugging tools, and seamless 

integration with Git for version control. Android Studio is widely used by developers for 

building Android applications and offers a robust ecosystem of plugins and extensions to 

extend its functionality and customize the development experience. Therefore, we have 

chosen Android Studio as our IDE for developing the Body Builder Chatbot. Figure 2.9 

shows the startup page of Android Studio. 

 

Figure 2.9: The startup page of Android Studio  
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2.7 Summary 

Based on the comparison of the reviewed chatbots in terms of information delivery, certain 

fundamental functionalities have been identified to be included in the proposed chatbot. Each 

functionality has a solid reason that can help the chatbot achieve its objectives and expected 

outcomes. All of these functionalities will be developed using Dialogflow. The chosen 

integrated development environment (IDE) for this project is Android Studio. 
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CHAPTER 3 

REQUIREMENT ANALYSIS AND DESIGN 

3.1 Introduction  

A software development methodology is a set of rules and guidelines that are used in 

the process of researching, planning, designing, developing, testing, setup and maintaining a 

software product. The methodology also includes core values that are upheld by the project 

team and tools used in the planning, development, and implementation process (DESPA, 2014). 

In this chapter, the methodology chosen for the proposed system will be explained and 

described into details. 

The methodology chosen is Rapid Application Development (RAD) in this project. 

Various factor has been considered to choose RAD method such as timeframe and the nature 

of the proposed system itself. According to Walter Maner (1997), RAD is a software 

development process that allows usable systems to be built within 60 – 90 days. Following the 

project schedules, the process only taking around 90 days to complete the development phase, 

thus method of RAD is suitable to use in delivering a product in a short time frame. 

Besides that, considering the chatbot is still quite a new technology, RAD can guarantee 

the iterative development based on the new knowledge since it can provide a quick review on 

the chatbot where adjustment can be made based on the suitability of the function for the 

proposed system. In additional, designing a chatbot requiring a high understanding of the 

conversation flow between a human and a bot. The conversation will cover a wide scope of 

context since natural language is ambiguous. 

The development of chatbot focus on designing the conversation and executed it 

repetitively until the scope of the conversation is defined rather than spent time on planning it 

first before executed it. This nature of chatbot is a biggest factor why RAD is chosen since 
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RAD imposes less emphasis on planning tasks and more emphasis on development (DESPA, 

2014). 

3.1.1 Requirement Analysis 

This section includes hardware and software requirements, functional and non-functional 

requirements as well as user requirement and analysis in this proposed project. 

3.1.1.1 Hardware Requirements 

In this section, the developer and users will be involved and need to meet the minimum 

requirements to achieve the stability of the system. Table 3.1 shows the minimum hardware 

requirement for developing Body Building Chatbot. Table 3.2 shows the minimum hardware 

requirement for users. 

Table 3.1: Hardware requirement for development environment  
Hardware Requirement 

Operating Systems Windows 10 or later (64-bit) 

Storage Space 1.64GB and above 

Smartphone Smartphone that runs on Android platform 

 

Table 3.2: Hardware requirement for users  
Hardware Requirement 

Android Smartphone Android Version 4.1 

CPU speed Min 1.4 GHz 

Memory (RAM) 2GB ram 
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3.1.1.2 Software Requirements 

This section includes the minimum software required to develop the Body Building Chatbot. 

The minimum software requirements considered are the operating system, programming tool, 

and programming language used which are shown in table 3.3. 

Table 3.3: Software requirement to develop Body Building Chatbot 
Software Requirement 

Operating System Windows 10 and above 

Programming Tool Android Studio 

Tools • Flutter SDK(version 2.11.6) 

 

3.1.1.3 Functional Requirements 

Below are the functional requirements of Body Building Chatbot. 

• The user should be able to use the keyboard function.  

• The user should be able to enter a message. 

• The user should be able to send a message. 

• The user should be able to receive response from the chatbot. 

 

3.1.1.4 Non-Functional Requirements 

Below are the non-functional requirements of Body Building Chatbot: 

• The system should be easy to use. 

• The system should provide clear navigation. 

• The system should be user friendly. 

• The flow of the system must be precise and clear. 

• The response time of the system should be shorter as it can. 
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3.2 System Development Methodology 

Rapid application development (RAD) basically follows a cyclical process that includes 

four phases. The four phases including requirement planning, user design, construction, and 

cutover. User design is an iterative cycle that consists of three sub phases which are prototype, 

test, and refine and will be built continuously until it meets the requirement of the proposed 

system. Each phase in RAD will be described in detail. 

 

3.2.1 Requirement Planning  

The first phase in RAD is requirement planning. This is the initial stage of the 

development where a rough requirement planning takes place. In the previous chapter of 

literature review, an analysis is done on comparing several existing systems. Thus, the 

consideration on the functionalities that will benefit the proposed system the most is taken to 

determine its system requirement. 

According to the chosen system requirements, the models of the chatbot specially 

chosen for the cater the criteria of Body Builder Chatbot which is generative model that will 

ensure the chatbot to learn from user previous response, and pattern-heuristic model that help 

the chatbot to understand various context of natural language. Besides that, a data collection 

has been done to choose the channel to publish the chatbot. 

A survey has been conducted and distributed to 15 respondents to gather their opinion 

about their preference on the features in the chatbot and which platform they prefer to use the 

most to interact with the Body Builder Chatbot. The purpose is to see the rationality of the 

proposed chatbot. Figure 3.1 illustrates that there are 11 male and 4 female has take part in this 

survey 
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Figure 3.1: Statistic of gender of respondents 

Figure 3.2 represents the respondents’ experiences on using the chatbot resulting 13 

respondents ever use a chatbot while just 2 of them does not use a chatbot before. The survey 

identifies the problem that led to the proposed chatbot. 

Figure 3.2: Statistic of respondents’ experience in using chatbot 

Figure 3.3 illustrates that 6 of the respondents face issues while using a chatbot while 9 of the 

respondents do not have that issue. 

Figure 3.3: Statistic of difficulties faced when using chatbot service 
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Figure 3.4 shows that most of the respondents care about body building. There are 13 of them 

that care about body building while 2 of them do not care about body building. 

Figure 3.4: Statistic of whether respondents care body building 

Figure 3.5 represents frequency of respondents consult for information about body building. 

There are 1 respondent will consult a few times per week. 11 of the respondents consult a few 

times per month while 3 respondents did not need a consultation for body building. 

Figure 3.5: Statistic of frequency of needing a consultation for body building 

Figure 3.6 illustrates that the platform the respondents prefer to use for chatbot. Most of the 

respondents prefer using a chatbot service in mobile application. 12 of the respondents prefer 

mobile application while only 3 of the respondents prefer webpage as their platform to use 

chatbot service. 
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Figure 3.6: Statistic of preferred platform for using chatbot service 

Figure 3.7 shows that information that the respondents want the most in the proposed chatbot. 

The most desired information that the respondents want to be included in the proposed chatbot 

is workout plan with 100% of the respondents choose this. While 12 respondents responded 

that they want nutrition guides be included in the proposed chatbot as well. 

Figure 3.7: Statistic of analysis of information that need to be included in the chatbot 

Lastly, Figure 3.8 represents all respondents are in the opinion that chatbot can help in 

providing consultation for body building. This means that they all agree that chatbot is a 

technology that can be implemented for this consultation process. 
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Figure 3.8: Statistic of respondents’ opinion on the usability of chatbot providing 
consultation 

3.2.2 User design 

 After the requirement planning phase, user design phase will be executed. This is the 

main course of RAD methodology. User design is an iterative cycle that consists of three sub 

phases which are prototype, test, and refine and will be implemented and tested until it meets 

the requirements of the proposed system. It will emphasize prototyping the chatbot system 

architecture. The system will be continuously tested and been improved over the time with the 

refinement of the criteria in the chatbot. The process will be repeated as the system evolves. 

3.2.2.1 Prototype 

 In the prototype sub-phase, the Body Builder Chatbot is developed using Dialogflow, 

a natural language understanding platform by Google. In this phase, basic functionalities of the 

chatbot will be implemented but without proper polish yet to be done. The development is not 

strictly following the set of requirements as different features and functionalities will be 

implemented to give a set of choice to choose the best functionalities for the proposed system. 

3.2.2.2 Testing  

 After prototype cycle is completed, testing is carried out in front of supervisor to 

validate whether the system functionalities are the right functionality to be implemented in the 
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actual construction. The supervisor will then suggest what other functionalities are 

recommended be added, and what should be removed. 

3.2.2.3 Refine 

Next, the chatbot will be refined according to the analysis and feedback in the testing 

sub-phase. This process can help to make adjustment to enhance the prototype so that it 

eventually can achieve the goals of the proposed system. 

3.2.3 Construction 

Next is the rapid construction. The construction phase includes the refinement of the 

prototypes developed in the previous phase. Once the final functionalities and features has been 

validated and mutually decided, the rapid construction of the chatbot began where the detailed 

and thorough implementation will take place. The implementation will focus on fixing the 

criteria that has been discussed in the user design phase. In this phase, testing also take place. 

Test plan is created with test strategy to verify and validate the functional and non-functional 

requirement. Blind testing will be conducted as well where it tests whether the user can tell if 

they interact with a bot or a human. Blind test is an optional test in this case to verify the 

functionality. 

3.2.4 Cutover 

 Lastly is the final cutover stage. Until this step, the components of the chatbot system 

will be moved to a live production environment to deploy. In this project, live production 

environment will be in the channel that already selected in the requirement planning phase, 

which is Flutter mobile application.  
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3.3 System Analysis and Design 

3.3.1 System Architecture 

Figure 3.9: Body Builder Chatbot Architecture 

 The chatbot architecture illustrated in Figure 3.9, consist of front-end of Flutter 

application and DialogFlow API services. Mainly body builder is a client that will use Body 

Builder chatbot by mobile application while DialogFlow will offer API service. Integration 

service from DialogFlow will call the API from Body Builder Chatbot to the Flutter mobile 

application. In other word, the connection is called as channelling the bot to its publication. As 

for DialogFlow fulfilment, it will offer API service. 

 The concept of this Body Builder Chatbot is similar with a conversation in messaging 

application. However, from this chatbot, the conversation is mostly between body builders and 

the bot in Body Builder Chatbot. They can ask the question related to body building and the 

mobile application will use GET request algorithm to call for API service from DialogFlow, 

then the question will be translated using Natural Language Processing (NLP).  
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 Once the question has been translated in the Body Builder Chatbot into understandable 

structure for the bot, the query will be generated into a set of answer and display to the user 

which in this case is the body builders. 

3.3.2 Use Case Diagram  

Figure 3.10 illustrated the use case diagram of Body Builder Chatbot. It consists of two actors 

which are user and flutter application. There are also 3 use cases in the proposed system 

which are interactive chat session, diet recommendation, workout plan suggestion and basic 

knowledge of body building. 

Figure 3.10: Use case diagram of Body Builder Chatbot 
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3.3.2.1 Actors in the proposed system 

3.3.2.1.1 User 

 The user can be considered as a person that wanted to seek for body building tips that 

will be using the Body Building Chatbot which will be implemented in mobile application by 

Flutter. The user will ask questions and send the questions to the bot. 

3.3.2.1.2 Flutter Application (System) 

 Flutter application is an application that will implement the chatbot model and publish 

it as a mobile application, there is a process that will send and calls for API between the 

question from the user to the bot.  

3.3.2.2 Use case in the proposed system 

3.3.2.2.1 Interactive chat session, diet recommendation 

 The user can have good conversation with the chatbot. They can ask a question 

regarding on diet recommendations that will benefits them. Depend on the question given, 

answer will be generated accordingly. 

 

3.3.2.2.2 Workout plan suggestion 

 The user will ask questions related to workout plan. The bot will then give proper 

answer or a general answer to the user based on the condition. The chatbot will suggest a 

combination of cardiovascular exercises and strength training for the workout plan. 

 

3.3.2.2.3 Basic knowledge of body building 

 Besides that, user may ask the bot on some common knowledge about body building. 

The chatbot will answer based on the questions or it will simply respond by the default answer. 

Depend on the question given, all the answer will be generated by bot either it is successful 
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translated or not. If it is successful, a set of answer will be sent back to the user. If it is not, the 

bot will reply with the default answer that indicate the question is not in the bot knowledge. 

3.3.3 NLP Processing Pipeline 

Figure 3.11: NLP processing pipeline of the proposed system 

Based on Figure 3.11, the process of natural language processing will be executed as 

shown. From the user input, stop-word removal algorithm will filter the sentences input by user. 

It will remove all the filler word as the, of, is and others. Then, the word will either be matched 

with the word or parse as tree if the structure of sentences is complicated. The analysed 

sentences will be converted as understandable question to the bot, and the bot will answer the 

question by giving the corresponding output.  
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3.3.4 Sequence Diagram 

 A sequence diagram is a type of Unified Modeling Language (UML) diagram that is 

used to represent the interactions between objects or components in a sequential order. It 

shows the objects involved in the interaction, the messages exchanged between the objects, 

and the order in which they occur. Sequence Diagrams are time focus and they show the 

order of the interaction visually by using the vertical axis of the diagram to represent time 

what messages are sent and when (What is Sequence Diagram?, 2018). Figure 3.12 shows the 

sequence diagram of Body Builder Chatbot. 

 
Figure 3.12: Sequence diagram of Body Builder Chatbot 

 

The sequence executed right after the user ask question to Body Builder Chatbot. The 

interaction involved the Body Builder Chatbot on flutter mobile application, Dialogflow, 
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webhook, and Dialogflow’s built-in database. The process will be executed after the process 

before has completed. The sequence of event will be done after the bot return the 

answer to the user.  
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3.3.5 Graphical User Interface 

Figure 3.13: Simple conversation between user and chatbot 

Figure 3.13 shows the simple conversation between the user and the chatbot. User send a ‘Hi’ 

to the chatbot and it replies with ‘Hey, how are you?’ which is pre-defined as a standard answer 

to respond. 
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Figure 3.14: Common workout question  

Figure 3.14 shows proposed interface regarding on user send the chatbot about a common 

workout question. The chatbot respond it as it recognises the keyword return the most suitable 

answer to the user.  

3.4 Summary 

 After careful consideration and evaluation, Rapid Application Development is selected 

as a methodology to develop Body Builder Chatbot. This is because RAD less focuses on 

planning and more focus on its development. This reduce the development time significantly 

and more flexible on the changes that will be requested from the supervisor on some 

functionalities. Generally, RAD consists of four main phases which are requirement planning, 

user design, construction, and cutover phase. Moreover, a drafted design and system 

requirements is proposed along with fundamental Body Builder Chatbot architecture, use case 

diagram, conversation flow NLP processing pipeline and graphical user interface. 
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CHAPTER 4 

DEVELOPMENT AND IMPLEMENTATION 

4.1 Introduction 

This proposed chatbot is developed using Dialogflow chatbot development platform. 

Dialogflow provides a powerful and user-friendly interface for creating intelligent 

conversational agents that can understand and respond to user inputs in a natural language 

format. With Dialogflow, we can leverage its advanced natural language processing (NLP) 

capabilities to build a chatbot that can comprehend user intents, extract relevant information, 

and generate accurate and context-aware responses. The platform supports various integrations, 

including web and mobile applications, messaging platforms, voice assistants, and more. The 

implementation is focusing on getting the access to parse JSON code from Dialogflow to 

Flutter mobile application. The issue is within the intent that need to be code specifically and 

a lot of NLP knowledge needed to parse in one intent. 

4.2 Requirements of Implementation 

 In this section, implementation of the proposed chatbot is explained in detail including 

development tools used, hardware used, as well as how they integrated into a functioning 

chatbot. 

4.2.1  Hardware Required for Implementation 

Any android devices that operate on Android Version 4.1 or higher. 

4.2.2  Software Required for Implementation 

1. Dialogflow chatbot development platform 

2. Android Studio 
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4.3 Implementation of the Proposed System 

The implementation of the proposed chatbot system involves leveraging both 

Dialogflow and Android Studio. Dialogflow serves as the core chatbot development platform, 

providing the necessary tools and capabilities to design and train the chatbot's conversational 

flows. With Dialogflow, developers can define intents, entities, and contexts to understand user 

inputs and generate appropriate responses. 

 

Once the chatbot is designed and trained, the next step is to integrate it into an Android 

application using Android Studio. Android Studio is an integrated development environment 

specifically designed for Android app development. It provides a comprehensive set of tools 

and resources to build, test, and deploy Android applications. 

 

In the context of the chatbot system, Android Studio is utilized to create the user 

interface for the chatbot within the Android application. Developers use Android Studio to 

design the chatbot interface, handle user interactions, and display chatbot responses in a 

visually appealing and user-friendly manner. 

 

Through the integration of Dialogflow and Android Studio, the chatbot system becomes 

a cohesive entity where Dialogflow handles the natural language understanding and 

conversation management aspects, while Android Studio enables the implementation of the 

chatbot within the Android application. This combined implementation allows users to interact 

with the chatbot seamlessly within the Android app, enhancing the overall user experience and 

providing valuable functionality.  
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4.3.1  Functionalities Implementation 

 In implementing the functionalities of the chatbot system, Dialogflow and Google 

Cloud are essential components. Dialogflow serves as the chatbot development platform, 

enabling the creation of conversational agents with advanced natural language processing 

capabilities. It allows developers to define intents, entities, and dialog flows for various 

functionalities. Integration with Google Cloud provides additional services like Cloud Storage 

and Firebase, offering data storage and retrieval capabilities. JSON files generated from Google 

Cloud contain necessary credentials for accessing services and APIs. By combining Dialogflow 

and Google Cloud, developers can create feature-rich chatbot systems with effective natural 

language understanding and data management. 

4.3.1.1 Designing interaction for every user request or input 

 The interaction design of the chatbot system involves defining intents and entities. 

Intents represent specific actions that users can invoke by using predefined terms during 

conversations. To ensure effective understanding of user requests, developers train the chatbot 

by providing various sentence structures that convey the same meaning. Additionally, 

parameters are defined through entities, which are keywords or properties used by Dialogflow 

to respond to user requests. Common examples of entities include names, dates, and locations. 

When users enter their requests, Dialogflow searches for and matches the defined entities in 

the training data to provide appropriate responses. For example, Figure 4.1 shows the training 

phrases defined is “gain muscle”, the entity corresponding to text BodybuildingGoals are 

annotated as @BodybuildingGoals. 
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Figure 4.1: Design Interaction Interface  

 

4.3.1.2 Creating Conversation Flow 

When designing the conversation flow for a chatbot, it is essential to consider the elements of 

intent, input context, and output context. Intents define the specific actions or requests that 

users can make, serving as the building blocks of the conversation. They help the chatbot 

understand user inputs and generate appropriate responses. Input context provides a contextual 

understanding by considering the previous user inputs or conversation history, enabling the 

chatbot to respond based on the current state of the conversation. Output context allows the 

chatbot to carry information forward, ensuring continuity and enabling more personalized and 

relevant responses. By carefully defining these elements, a well-crafted conversation flow can 

be created, resulting in an engaging and effective chatbot experience for users. The example of 
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what have been done in Body Builder Chatbot is illustrated as in Figure 4.2. The intent 

responsible for capturing the user's request to "build muscle" utilizes an output context to retain 

and remember the information provided. This context is then utilized as the input context for 

the subsequent intent, as illustrated in Figure 4.3. By maintaining this continuity, the chatbot 

can seamlessly collect the input "build muscle" based on the previous selection made by the 

user. This approach ensures a smooth and coherent conversation flow, enabling the chatbot to 

effectively address the user's specific needs and preferences. 

 
Figure 4.2: Output Context Interface 

 

 
Figure 4.3: Input Context Interface  
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4.3.1.2 Getting JSON files 

In Dialogflow, JSON files are used for importing and exporting agent configurations, 

allowing for easy sharing and backup of agent settings. When exporting an agent, Dialogflow 

generates a JSON file that includes information about intents, entities, contexts, and other 

configurations. This file can be imported into another Dialogflow project or used for 

programmatically creating or updating agents using the Dialogflow API. Firstly, the 

DialogFlow API must be enabled in Google Cloud platform. It is illustrated as Figure 4.4 

below. 

 
Figure 4.4: Dialogflow API configuration page 

 

Next, we need to create a service account. When exporting JSON files for Dialogflow, 

a service account is used to authenticate and authorize access to the Dialogflow API. By 

utilizing a service account, the necessary permissions can be granted to access and manage 

Dialogflow agent configurations. This allows for the export of agent settings to a JSON file. 

The service account credentials serve as the authentication mechanism for the export operation, 

ensuring that only authorized individuals or applications can perform the export. Figure 4.5 

shows the interface for creating service account. 
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Figure 4.5: Interface to create service account 

 

After creating the service account, users can add the private key to generate the required 

JSON file. This JSON file is essential for connecting the chatbot model to Flutter, facilitating 

smooth integration and enabling effective communication and functionality between the two 

platforms. Figure 4.6 shows the interface to add key to generate the JSON file. 

 
Figure 4.6: Interface for key adding 
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4.3.1.3 Training Process for Body Builder Chatbot 

Dialogflow uses a machine learning-based approach to train chatbots. The training 

process of Body Builder Chatbot involves two main components which are natural language 

understanding (NLU) and machine learning models. 

In the context of the Body Builder Chatbot, the NLU component of Dialogflow plays a 

crucial role in interpreting and understanding user inputs or queries related to bodybuilding. It 

employs various techniques such as intent detection and entity recognition to extract meaning 

from user messages. Dialogflow's NLU system identifies the intent behind user queries related 

to bodybuilding. Intents represent the different types of user actions or requests that the chatbot 

should be able to handle. For example, intents could include "LoseWeight," "NutritionAdvice," 

or "WeeklyRoutine." During the training process, user would provide example user queries for 

each intent to train the system to accurately identify the correct intent in bodybuilding-related 

conversations. On the other hand, entities in the context of the Body Builder Chatbot could 

represent specific information relevant to bodybuilding, such as muscle groups, exercise 

names, nutrition facts, or supplement names. The system then learns to recognize and extract 

entities from user queries based on this training data. 

Next, once the training data, including intents, training phrases, and annotated entities, 

is provided, Dialogflow's machine learning models are trained to learn from the data and make 

predictions specific to the Body Builder Chatbot. During the training process, Dialogflow 

optimizes the models based on the training data. The models learn to recognize patterns and 

generalize from the examples provided. The training process involves iteratively adjusting the 

model's parameters to minimize errors and improve accuracy. Once the models are trained, 

they are evaluated using validation data or real-world user inputs that were not used in the 

training process. This evaluation helps measure the performance of the models, such as 

accuracy in intent classification and entity recognition. If the performance is not satisfactory, 
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the training data can be revised, and the models can be retrained to improve their accuracy. 

4.3.1.4 Accuracy of Body Builder Chatbot 

The accuracy of a Dialogflow chatbot can vary depending on several factors, including 

the quality and diversity of training data, the complexity of the use case, the accuracy of intent 

classification and entity recognition, and the ongoing refinement and optimization of the 

chatbot. In this part, measuring the accuracy of Body Builder Chatbot involves evaluating its 

performance in intent classification and entity recognition. The accuracy of intent classification 

can be explained by intent detection confidence. Intent detection confidence is a measure of 

how confident the chatbot is in its prediction of the intent for a given user query. When a user 

query is processed by the chatbot's NLU system, it assigns a confidence score to each predicted 

intent, indicating the system's level of certainty in its prediction. It is represented as a value 

between 0 and 1, where 1 indicates high confidence and 0 indicates low confidence. However, 

the exact calculation of the Intent Detection Confidence in Dialogflow is not publicly disclosed 

by Google. The underlying algorithms and machine learning models used by Dialogflow to 

determine the confidence score are proprietary. In the Body Builder Chatbot, specifically for 

the intent "ask.question," there is an intriguing observation can be made. When the user query 

is "Can I ask you some questions?", the intent detection confidence is precisely 1, indicating a 

high level of certainty that the user's query matches the "ask.question" intent. However, when 

the user query is simply "Ask question," although the response remains the same ("Sure, please 

let me know your questions!"), the intent detection confidence drops to 0.5486. This suggests 

that the chatbot is relatively less confident in accurately classifying the user's intent for this 

specific query. 
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Figure 4.7: Intent Detection Confidence Value Comparison 
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4.3.2  User Interface Implementation 

The Body Builder Chatbot will be made available in the form of an APK file during the 

final stage, allowing users to easily install and use it on their Android devices.  

4.3.2.1 Greeting Interface 

 Greeting response is triggered by the intent from user that indicate to initiate the 

conversation such as “Hi” and “Hello”. The bot will greet back to the user and ask whether 

user needs any assistance. The response is given as illustrated in Figure 4.8. 

 
Figure 4.8: Greeting Interface 

 

4.3.2.2 Generate Workout Plan 

 When users request personalized workout plans from the chatbot, they are presented 

with two options: building muscle or losing weight. Based on the user's selection, the chatbot 

guides them towards a tailored fitness regimen that aligns with their specific goals and 

preferences. In Figure 4.9, it shows the interface to select preferred workout plan. 

 
Figure 4.9: Workout Plan Interface 
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4.3.2.2.1 Build Muscle  

 After users selected that they want to build muscle, they proceed with “Yes” to get the 

weekly routine to build muscle. The result is illustrated in Figure 4.10. 

 
Figure 4.10: Interface for building muscle routine 

 

4.3.2.2.2 Lose Weight  

If users selected that they want to lose weight, they proceed with “Yes” to get the 

weekly routine to lose weight. The result is illustrated in Figure 4.11. 
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Figure 4.11: Interface for lose weight routine 

 

4.3.2.2 Generate workout recommendation 

When a user enters a phrase that is similar to a training phrase, Dialogflow matches it 

to the corresponding intent. In this context, entities have been implemented to provide 

additional context and flexibility. Entities allow users to input text that has been fixed or 

predefined in the entity, and Dialogflow can generate the desired result based on these fixed 

values. Some examples are shown in Figure 4.12 and Figure 4.13. Based on the result, since 

build muscle and increase muscle mass belong to same entity, the results obtained are the same. 

Dialogflow will match the input to the intent and extract the entity value. The extracted value 

can be accessed using $BodybuildingGoals.original, which will contain the text “build muscle” 

and "increase muscle mass" in this case.  
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Figure 4.12: Interface for “build muscle” within same entity 

 

 
Figure 4.13: Interface for “increase muscle mass” within same entity 

 

4.4 Conclusion  

During the development and implementation phase, the proposed chatbot is created 

using Dialogflow integrated with Android Studio to design a user-friendly interface, including 

defining intents, entities, and contexts, training the chatbot with machine learning models, and 

implementing specific user interfaces for greetings, workout plans, and personalized 

recommendations. 
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CHAPTER 5 

TESTING AND EVALUATION 

5.1 Introduction 

 The testing phase is crucial and is conducted after the implementation phase of each 

module to ensure that the implementation aligns with the project requirements. In this phase, a 

comprehensive test plan is developed, assigning unique test IDs to verify and validate every 

component involved. Testing is divided into two categories: functionality testing and non-

functionality testing. Under the non-functionality testing section, usability testing is described 

in detail (refer to Table 5.9). Usability testing involves engaging potential users to evaluate the 

chatbot prototype and determine if it meets their expectations. After the testing session, a 

questionnaire will be distributed to gather user feedback and further assess the chatbot's 

usability. 

5.2 Functional Testing 

Tables 5.1 to 5.8 provide a comprehensive overview of the test cases for each 

functionality of the Body Builder Chatbot, categorized by its modules. These tables offer a 

detailed breakdown of the various scenarios and inputs that will be tested to ensure the 

robustness and reliability of the chatbot.



 
 
 

55   

Table 5.1 Test Case- Greeting 

Testing Objective: To ensure the chatbot meets the requirement at the beginning of project 

Test ID Test Case Input Data (User 

Phrase) 

Expected Result Actual Result Pass/Fail Comments 

F010 Default welcome 

intent 

• “Hi” 

• “Hello” 

• “Hey” 

Body Builder Chatbot 

will response with 

“Greetings! How can I 

assist?” 

Body Builder Chatbot 

responded with 

“Greetings! How can 

I assist?” 

Pass Body Builder Chatbot 

prompt: “Greetings! How 

can I assist?” 

  

F011 Default small talk 

features 

• “Who are 

you?” 

Body Builder Chatbot 

will response with “I am 

BodyBuilderChatbot. 

How can I help you?” 

Body Builder Chatbot 

answered with “I am 

BodyBuilderChatbot. 

How can I help you?” 

Pass Body Builder Chatbot 

prompt: “I am 

BodyBuilderChatbot. 

How can I help you?” 
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Table 5.2 Test Case- Ask Question 
Testing Objective: To ensure the chatbot meets the requirement at the beginning of project 

Test ID Test Case Input Data (User 

Phrase) 

Expected Result Actual Result Pass/Fail Comments 

F020 Ask question • User input “Can I ask 

you some questions?” 

Body Builder Chatbot 

response with “Sure, 

please let me know 

your questions!” 

Body Builder 

Chatbot responded 

with “Sure, please 

let me know your 

questions!” 

Pass Body Builder Chatbot 

prompt: 

“Sure, please let me 

know your questions!” 
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Table 5.3 Test Case- Workout Plan 

Testing Objective: To ensure the chatbot meets the requirement at the beginning of project 

Test ID Test Case Input Data (User 

Phrase) 

Expected Result Actual Result Pass/

Fail 

Comments 

F030 Workout plan • “workout plan” 

• “recommend a 

workout plan for me” 

Body Builder Chatbot 

ask what is users’ 

goal, is it build muscle 

or lose weight?  

 

Body Builder 

Chatbot ask what 

is users’ goal, is it 

build muscle or 

lose weight?  

Pass Body Builder Chatbot 

prompt: 

“Sure! What's your goal? 

Are you looking to build 

muscle, lose weight, or 

something else” 
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F031 Respond to 

“Build 

Muscle” 

• “build muscle” 

• “I want to build 

muscle” 

Body Builder Chatbot 

will give 

recommendation on 

how to build muscle 

Body Builder 

Chatbot gives 

recommendation 

on how to build 

muscle 

Pass Body Builder Chatbot 

prompt: “Based on your 

bodybuilding goal of build 

muscle, I recommend 

focusing on exercises such 

as squats, deadlifts, and 

bench press. These 

compound movements will 

help you achieve your 

desired results. Type "Yes" 

to know more on the 

routine.” 
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F032 Respond to 

“Lose 

Weight” 

• “lose weight” 

• “I want to lose 

weight” 

Body Builder Chatbot 

will give 

recommendation on 

how to lose weight 

Body Builder 

Chatbot give 

recommendation 

on how to lose 

weight 

Pass Body Builder Chatbot 

prompt: “Of course! To 

achieve lose weight, I 

recommend incorporating a 

combination of 

cardiovascular exercises and 

strength training into your 

workout plan. For 

cardiovascular exercises, 

activities like running, 

cycling, or swimming can 

help burn calories and 

increase your heart rate. As 

for strength training, focus 

on exercises that target 

major muscle groups, such 

as squats, lunges, push-ups, 

and rows. Type "Yes" to 

know more on the routine.” 
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Table 5.4 Test Case- Workout Routine 

Test ID Input Data (User 

Phrase) 

Expected Result Actual Result Pass/Fail Comments 

F040 • “Yes” after user 

respond to “build 

muscle” previously 

Body Builder Chatbot 

will list out routine for 

building muscle 

Body Builder 

Chatbot list out 

routine for 

building muscle 

Pass Body Builder Chatbot prompt: 
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F041 • “Yes” after user 

respond to “lose 

weight” previously 

Body Builder Chatbot 

will list out routine for 

lose weight 

Body Builder 

Chatbot list out 

routine for lose 

weight 

Pass Body Builder Chatbot prompt: 
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Table 5.5 Test Case- Nutrition Plan 

Testing Objective: To ensure the chatbot meets the requirement at the beginning of project 

Test ID Test Case Input Data (User 

Phrase) 

Expected Result Actual Result Pass/Fail Comments 

F050 Nutrition Plan • Suggest a 

nutrition plan 

for me 

• Tell me a 

nutrition plan 

Body Builder Chatbot 

will list out a daily 

nutrition plan to the 

users 

Body Builder Chatbot 

list out a daily 

nutrition plan to the 

users 

Pass Body Builder Chatbot 

prompt:  
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5.3 Non-Functionality Testing 

Table 5.5 Test Case- Non-Functionality Testing 

Objective: To ensure the chatbot meets the requirement at the beginning of project 

Test ID Test Case Expected Result Actual Result 

Reliability Invalid or incorrect input Conversation should fall to 

default fallback intent  

Bot reply with: 

“I didn't get that. Can you try 

other question?” 

Usability Conversation follows the flow of 

conversation design 

Every phrase that has been input 

by user should be responded with 

the correct answer from NLP 

techniques: keyword matching 

Bot respond with correct intent 

using NLP keyword matching 

from the user phrase 

Efficiency Chatbot respond time Chatbot respond time should not 

exceed 10 seconds 

Chatbot respond to user input 

between 5 to 10 seconds 

Maintainability Chatbot maintenance Chatbot should be practical, not 

costly or time-consuming 

Chatbot is able to be used as 

everyday conversation. It does not 

need extra cost to function and 

easy to maintain. 
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5.3.1 Usability Testing 

 In this section, the questionnaire is distributed among 15 respondents. The 

questionnaire can be referred in Appendix B. The respondents are among the UNIMAS 

students that come from all the existing faculties in UNIMAS. The results have been converted 

into visualization charts for a better view and analysis. 

 
Figure 5.1: User’s opinion on the usefulness of Body Builder Chatbot 

 

Figure 5.1 shows the chart based on the respondent's opinion on how useful the chatbot 

for them. 80% respondent claimed that the chatbot has significant value and useful for them. 
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Figure 5.2: User’s opinion on the usability of the functionalities 

 Figure 5.2 shows the chart based on the respondent's opinion on the usability of chatbot 

functionalities. 73.3% respondents claimed that Body Builder Chatbot can answer all their in-

scope question. Meanwhile other 26.7% claimed Body Builder Chatbot cannot answer them 

which is normal for a bot to have minority mistakes since the user's question may contain typos 

or undefined phrase. 

Figure 5.3 User’s opinion on Body Builder Chatbot main objective  

 Figure 5.3 shows the chart based on the user's opinion on Body Builder Chatbot main 

objective whether the main objective achieved or not. 80% of the respondents agreed that Body 

Builder Chatbot can deliver fast academic information. Only small percentage (20%) of 

respondents, respond they don't sure if the main objective achieved or not.   
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5.4 Summary 

The chatbot is currently undergoing an evaluation process to ascertain its quality. Based 

on user experience and feedback, the chatbot can be enhanced and refined in the future. In the 

next chapter, the limitations of this project will be explained, highlighting areas where 

improvements can be made. Additionally, potential avenues for future work will be identified, 

ensuring the chatbot evolves and meets the needs of its users. 
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CHAPTER 6 

CONCLUSION AND FUTURE WORKS 

6.1 Introduction 

 In this chapter, the overall process and the the objectives’ achievements is discussed. 

Apart from that, the limitations and future works are also included in this chapter. 

 

6.2 Objective Achievement 

 There are three main objectives identified in this project. Table 6.1 shows the 

achievements made from the objectives stated earlier in this project.  

Table 6.1 Objectives’ Achievements 

No Objective Achievement 

1. To study and analyse the process of 

bodybuilding 

 

The chatbot effectively assists users in 

their bodybuilding journey by 

incorporating in-depth knowledge and 

insights, delivering accurate 

information with confidence. 

2. To design and develop a mobile chatbot 

application for providing advice to body 

builder 

 

The chatbot has successfully created 

and been integrated into a mobile 

application 

3. To evaluate the chatbot module in terms 

of information delivery 

 

The chatbot module successfully pass 

through evaluation to assess its 

effectiveness in terms of information 

delivery. 
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6.3 Limitation of the proposed chatbot 

During the design and development phase, a few limitations were encountered and 

identified. The first limitation is that the chatbot relies on intent detection to generate answers 

for users. While the answers need to be precise, short, and clear to serve the main purpose of 

the chatbot, human conversations may not always be flexible enough to adapt to this structured 

format. 

Another limitation is that the chatbot can only understand and respond in English, and 

implementing support for other languages would require a significant amount of time. This is 

because it involves complex natural language processing algorithms that need to be applied to 

achieve a conversation that feels 90% human-like and natural. 

Lastly, one more limitation is that chatbots typically have a short memory span, 

meaning they struggle to remember user input after receiving subsequent phrases. Increasing 

the memory span would require defining specific contexts, which can restrict the chatbot's 

ability to respond like a human. Instead, it may feel more robotic, which may not be as user-

friendly for human interaction. 

6.4 Future Works 

 The Body Builder Chatbot has a lot of potential to be enhanced to provide more function 

to the user. With enough time and resources, here are some things that can be done in the future: 

 

i. Enhanced functionality: Adding more features and capabilities to the chatbot, such 

as progress tracking and recovery recommendations to help users stay motivated 

and track their fitness journey more effectively. 

 

ii. Multilingual support: Developing the chatbot to understand and respond in multiple 

languages, allowing a wider range of users to benefit from its assistance. 
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iii. Improved conversational experience: Refining the chatbot's natural language 

processing algorithms to enhance its ability to engage in more human-like and 

contextually relevant conversations. 

 

iv. Integration with wearable devices: Integrating the chatbot with wearable fitness 

devices to enable real-time monitoring, data synchronization, and personalized 

feedback based on users' physical activities. 
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Appendices 

Appendix A: Questionnaire for Body Builder Chatbot 

 

  



 

73   

Appendix A (continued) 
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Appendix A (continued) 
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Appendix B: Questionnaire for Usability Testing 
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