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Abstract  

 

The VR headset device can be obtained anywhere with different prices. But there is a case where the VR 

headset is without a remote control and require user to buy an expensive VR headset just for the remote 

control.  Besides, the current existing VR applications are requiring the user either to use the remote 

control or eye tracking to make an interaction or come to worst is user not allow to interact. So, a system 

been proposed where using the current “asset” of user to play with the VR technology which is to 

integrate the voice recognition into the VR technology. By integrating the voice recognition into the 

smartphone able the user to interaction in the VR world. The VR chess game which name as “VRChess” 

is been designed with the voice recognition to identify the user satisfaction through this project. In other 

to increase the satisfaction, it has added special animations and sound effects. The VRChess allow user 

to use simple voice position commands to move the chess piece such as C2 (pawn) move to C4.  From 

the testing result, the user is satisfied by this implementation. The objectives of this project have been 

achieved. 
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Abstrak  

 

Peranti alat VR kini boleh didapati di mana-mana dengan harga yang berbeza. Tetapi, terdapat kes di 

mana peranti alat VR tanpa alat kawalan jauh, dan memerlukan pengguna untuk membeli peranti alat 

VR yang mahal demi alat kawalan jauh.  Selain itu, aplikasi VR yang sedia ada memerlukan pengguna 

menggunakan alat kawalan jauh atau penjejakan mata untuk menginteraksi, atau terburuk adalah 

pengguna tidak dibenarkan untuk berinteraksi. Oleh itu, satu sistem telah dicadangkan di mana 

menggunakan “asset” semasa pengguna untuk berinteraksi dengan teknologi VR yang mengintegrasikan 

pengenalan suara. Permainan catur VR yang bernama “VRChess” telah direka dengan pengenalan suara 

untuk mengenal pasti kepuasan pengguna melalui projek ini. Untuk meningkatkan lagi kepuasan, 

VRChess telah menambah animasi kahas dan kesan bunyi. VRChess membolehkan pengguna 

menggunakan arahan kedudukan suara yang sederhana untuk mengerakkan kepingan catur seperti 

C2(pajak gadai) bergerak ke C4. Dari hasil ujian, pengguna berpuas hati dengan pelaksanaan ini. 

Objektif projeck ini telah dicapai. 
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CHAPTER 1: INTRODUCTION 

 

1.0 Introduction 

The evolution of the ICT has been rapid development in this century. The virtual reality 

(VR) technology also has become more popular and introduces to be used in many different 

fields such as engineering, medical and healthcare, education, military training, fashion, media 

and telecommunications, entertainment and there is more. In the early stage of development of 

VR has face a lot of problem such as interaction, human sensory limitations, cyber sickness and 

more. However, these problems are become lesser than before due to the era had become more 

scientific and technology.  Moreover, the technology had be our best friend and be play the 

biggest role in our lives.  

In the early stage of VR technology was to be used on to creating an illusion of the 

graphics with 360 degree which call as panoramic paintings. It also cost a lot just to be 

maintained and it take a lot of room space to used it. The interaction is also limited during the 

stage. But now, the VR technology are not longer to be costly. Furthermore, it had become 

more convenient to be used and easy to carry. As we speak, the interaction of device is no longer 

limit to one type where using control, but there is voice recognition, gesture interaction, motion 

recognition, or combine them which call as multimodal interaction.  

Although the VR technology can be used in different fields, but it widely to be used in 

the entertainment such as gaming. Base on one of the market statistics, there is 49.1% of the 

community member believe that gaming industry will remain largest industry for the VR 

technology implementation (Virtual Reality (VR) Market Statistics and Trends 2018, 2017). 

With the current technology the combination of VR technology and multimodal interaction has 
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increase its potential benefits. However, the implementation of voice recognition is rarely to be 

used in the VR technology and even gaming, although the voice recognition had been applied 

in many ways such as search engines, automated identification and smart house.  

The current VR headset devices are using remote controller to allow user to make an 

interaction with the VR environment and it is cost higher than the VR headset that does not 

include the remote controller. In the shop, the customers are often seen a VR box to be sell but 

there is no controller included. But if the shop sells the VR headset devices with the remote 

controller is often higher price and even more than 2 times of the prices such as HTC Vive, 

Oculus Rift, and Samsung Gear VR. So, by integrating the voice recognition in the VR game 

can increase the chances of VR gaming industry markets. The voice recognition does not 

require an extra device that same the remote controller, but it can use the smartphone or the 

earphone where every people does have it. 

The game development software such as Unity, Unreal Engine 4, and Cry Engine are 

widely used to develop a VR game application. They excel in API usability and specific VR- 

or games-related functionality. But they do not support the sub-systems of voice interaction. So, 

the mobile device will act as the bridge between the VR game application and the voice 

recognition function. This experiment will be using the chess game to implement. Furthermore, 

the chess game will not be boring as the normal chess game in the console or reality. It does 

have appearance, animation, and sound effect. The user will use simple position commands to 

make an interaction and play the VR game applications. 

Therefore, the VR game application can allow the player to use simple voice commands 

to make an interaction. The VR game application will be adding appearances, animations, and 
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sound effects to interest the player. Throughout this project able to solve the problem of 

interactivity and the graphics of the VR game application.  

 

1.1 Problem Statement 

The list below shows the problem statements of this project: 

i. There is a lot digital game platform that able to download different type of VR game 

applications such as Google Play Store, APKPure, Steam, Android Games Room. But 

these applications are either require player to own a remote controller to has interaction 

or limited the player to observe view only without an interaction. For example, VR 

Roller Coaster Temple Riderm VR Thrills, VR Haunted House 3D, and Immersion 

Chess.   

ii. The VR chess game applications are boring even it is using the VR technology for the 

game. The chess pieces are not attractive, and it does not consist of any video game 

elements such as animations and sound effects. Although the game environment is 

greatly designed. For example, Chess Ultra, Pawnslaught VR Chess, Pure Chess and 

Immersion Chess.  

 

1.2 Scope 

A VR chess game application will be developed in this study. The target user of this 

project is the students in the University Malaysia Sarawak (UNIMAS). The VR headset will be 

provided to the user and the game application is installed in the mobile device. The game 

chessboard will contain the alphabets from A to H and the numbers from 1 to 8. So, the player 

able to refer and use the voice recognition to make command in the game easily. Moreover, the 
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chess pieces will have different appearances and animation based on their different type of 

classes. The VR chess game application will be in single-player mode where the player will 

face the artificial intelligent (AI). The player must move the chess pieces through the voice 

commands. The example of the commands is “A2” where the chess piece in the position A2 

will be selected. After that, player must voice input again such as “A3”, then it will move to 

position A3 from A2. The player voices will be received by the mobile microphone as an input 

to enable the voice recognition function and the processed result will make the pawn to move 

from position A2 to A3. The game application will be developed and released in mobile version 

which is in the Android version device.  

 

1.3 Aim and Objectives 

The aim of this project is to develop a mobile application game using VR technology that 

can support the voice recognition function. The list below shows the objectives of the project:  

i. To integrate voice recogniser that allow user to make an interaction with the VR game 

chess pieces.  

ii. To design a VR game application that can attract user and allow user to play VR chess 

through the mobile application.  

 

1.4 Methodology 

In this project, the methodology that will be used is Game Development Life Cycle 

(GDLC). The GDLC is used to have better knowledge in design and development the game 

application (Jain, 2017). This method consists of six stages which is stated as below:   
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i. Idea and Concept: To explain the idea and how the gameplay would be of the 

VR chess game application.  

ii. Conceptualize and Design: To visualise the idea and the game design into reality 

concept.  

iii. Technical Analysis: To analyse the needed of the requirements to complete this 

project.  

iv. Development: To design and develop the game system that use based on the 

ideas, and the art works also designed in this stage to combine with the system.  

v. Testing: To test and debug the game performance to finding and fixing the errors.  

vi. Deployment: The game product will be published and released to the user. 

 

1.5 Significant Project 

The significant of this project is to increase the interactivity and fun elements of the VR 

chess game application through the VR technology. The reason is because the VRChess is 

designed to fulfil the two objectives which are the voice interactivity and the game design that 

can motivate the player. Firstly, the voice interactivity is to allow the player to interact with the 

Gameworld to move the game objects which is the chess pieces. Secondly, the game design is 

to design a 3D game objects where they have own type of appearances and animation instead 

in of 2D for the VR game. Therefore, the potential of voice interactivity of the VR game 

application can increase and bring a new fun element of the chess board game. 

 

1.6 Project Schedule  

The overall schedule of the project is taking about 8 months. The schedule is start from 

1/9/2018 until 20/5/2019. During the period, the Final Year Project 1 is taken appreciate in 124 

days and Final Year Project is taken approach 129 days. The details are illustrated in the Gantt 

Chart. (refer to APPENDIX A) 
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1.7 Expected Outcome 

The expected outcome of the project is using the VR technology to allow the player to 

play game with the voice interactivity and able to attract user interest. This game will able the 

player to interact with the game objects which is the chess pieces through the voice recognition. 

The player can move the game objects from a position to another position by using simple 

command such as “A2 move to A3”. Then the object at position A2 will move to position A3. 

The game objects will have animation and effects when moving within the Gameworld. The 

player can either play with AI or player in the gameplay and win the game. 

 

1.8 Thesis Outline 

This project paper will consist of five chapter where is the Chapter 1 is an introduction 

of the project, Chapter 2 is work on analysis review of the existing application that are using 

voice recognition and Chapter 3 will be the analysis and design of the game system. Chapter 4 

will be the implementation and testing. Lastly, Chapter 5 will be discussing the conclusion of 

the project. The specific description of these chapters is stated.  

Chapter 1 will be showing the introduction and background of the project. Also, it will 

include the problems of the current VR mobile application game and technology. The objective 

and project schedule are also described in this chapter. A methodology will be proposed to 

process the proposed system.  

Chapter 2 will be showing the information of current technology related to the proposed 

system. There will be few reviews of the existing game system that related to the proposed 
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system. Comparison will be made based on the games that been reviewed. An analysis result 

will be concluded from the comparison that bean make.  

Chapter 3 will be showing the methodology that will be used for the proposed system. 

The system requirement will be proposed for this project. The overall system flow will be six 

illustrated in this chapter. Also, the analysis from chapter 2 will be used to design the system 

and confirm the requirement. 

Chapter 4 will be showing the implementation that will be used for the proposed system. 

The details are provided with the screenshot of the user interface of the proposed system. After 

that the system is tested in terms of the usability, functionality, and non-functionality to ensure 

the system achieve the objectives.  

Chapter 5 will conclude and summarize the proposed system has been achieved the 

objectives of the project. Also, there will have the system limitation details and opinions that 

can be used to improve the proposed system in the future.  
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CHAPTER 2: LITERATURE REVIEW 

 

2.0 Introduction 

In this chapter, two type of reviews for the current voice recognition has been described. 

First is review on the advantages and disadvantages of the voice recognition application. Few 

researches had been used as the example in different applications. Meanwhile, the other review 

is on the current existing VR chessboard game. Few examples had been picked to do the reviews, 

analysis and comparisons. The analysis results are further discussed and tabulated. Besides, this 

chapter will include some game development tools has been reviewed in order to decide on 

which tools is going to be used for developing the game in future.  

 

2.1 Review of Voice Recognition Application  

In this section, there are five reviews of the existing voice recognition application had 

been analysed. These researches are conducted from the year of 2016 until 2018. The selected 

five existing applications are implemented in different ways and purpose such as smart door 

control, hearing assistive system, voice medical care, game, and storytelling application.  

2.1.1 Application in Smart Door 

A research had been done to validate the voice recognition measurement of several 

tribes in Indonesia through automated doors (Imario, Sudiharto, & Ariyanto, 2017). The 

purpose of this research is not only to recognise the voice commands, but also able to identify 

the permitted real user. The system is first to identify the voice pattern to determine the 

permitted user, and then analysis the voice command to perform action such as open or close 

the door. An Easy VR 3.0 is been used in the experiment to verify and store the voice command 
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from the user. Also, the system is able to identify user gender. As a result, the system is able 

recognise the user through two level which is high level and medium level. The high level is 

able to be used to differentiate the user and identify the permitted user. Beside the research also 

found out that, the success rate of female is higher than male, since the female voice is clearer 

than male voice. Meanwhile, the medium level is to allow the system to be friendly with user 

where it can decrease the user input due to certain conditions.   

2.1.2 Application in Mixed Reality (MR) RPG Game 

A research on an intelligent multimodal mixed reality real-time strategy game (Link, et 

al., 2016) had been done. The research had created a mixed reality (MR) strategy role-playing 

game with combination of interaction style and gameplay mechanics. The purpose of the project 

is to change the traditional turn-based gameplay into real-time multimodal interaction. 

Moreover, the game objects or characters agent were containing the AI-driven to become a 

semi-auto virtual agent. These agents can interaction through 2 interaction style which is speech 

recognition and gesture recognition. The player can use virtual agent to make an action through 

moving the virtual agent to the target or using the voice to command the virtual agent to move 

to the player finger pointing area. The player can select the virtual agent by using the agent 

name. The software tool that been used is SimulatorX. Meanwhile the hardware is Samsung’s 

SUR40 multi-touch table for input and output, meanwhile they also using external machine 

Kinect SDK to process the speech input. The research had received many good feedbacks from 

the public.  

2.1.3 Application in Hearing Assistive System 

A research is been done on the hearing assistive system in the classroom through 

smartphone-based (Chern, et al., 2017) . The mobile application that are developed is called as 

SmartHear where it can help the student to listen more clearer voice in the noisy environment 


