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Abstract 

 
The goal is to create a game with a fusion of two genres, VR and sport. A new local 
multiplayer golf VR game. A combination of these genres would create a fun, 
interactive and successful game, this game being Golf Smash VR. 
 

Golf Smash VR will be an interactive driving range where users take turns hitting the 
golf ball at different targets to score points. This will closely resemble a real-life 
driving range. But as mentioned previously, with the power of VR, a simple driving 
range can have creativity and fun mechanics. 
 

There will be additional challenges to earn bonus points. Each user’s score will be 
saved locally to a leaderboard and after a finite number of turns, a winner will be 
declared. To make it interactive for the users who are not currently playing, there will 
be an interactive viewing system to watch the user in the VR world. 
 
Golf Smash VR is being developed for the HTC Vive1 platform. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

                                                             
1 https://www.vive.com/uk/product/ 

https://www.vive.com/uk/product/
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Introduction 
 

This report describes the Golf Smash VR 
build and creation process. Golf Smash 
VR is a VR golf driving range game for 
the HTC Vive, made with Unity.  
 
Firstly, this report provides context for the 
project. The Background & Objectives 
section describes what the goal of the 
project is and the motivation behind the 
project. This section also shows what 
other similar products are on the market. 
 
Then a detailed approach is demonstrated. This includes the thought process behind 
selecting technologies, software and methodologies. As well as tables displaying the 
future project plan, risk assessment and quality control. 
 
A sprint by sprint project breakdown shows the actual development process and the 
outcome of the project throughout its timeline. At the end, a final comparison is made 
comparing the outcome to the initial brief. 
 
After discussing the legal, ethical and health issues, plus the project management for 
the project, a post mortem takes place. The post mortem examines the positives and 
negatives of the development of this project and what changes could have been 
made to improve the process and the final product. The conclusion of this report then 
focuses on the end product of Golf Smash VR and what the author has learned 
throughout the project. 

Background & Objectives 

 

Motivation  

 
Sports games are one of the most popular genres in the games industry (Technavio, 
2018). This is due to people/users already knowing the rulesets of these sports and 
so it has easy playability. There are constant new editions of sports games in every 
generation of consoles. 
 
VR is the becoming one of the main figureheads for the next generations of consoles 
and technology (McLean, 2019). It is important to be accustomed with how VR 
technology works and learn how to develop games for VR systems in the future. 
 
 
 
 
 
 
 

Figure 1 - Golf Smash VR Logo 
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Project Context 

 
Sports games aim to be fun, competitive and replicate the desired sport. The major 
key example that this project will resemble is Wii Sports2. One of the biggest selling 
games in history (Thomas, B. 2018), Wii Sports was the main figurehead for the Wii 
console due to it being an easy to use, family friendly game. 
This has also spawned a plethora of franchises. FIFA3, Madden4 and NBA 2K5 being 
the most popular series for football, American football and basketball respectively. 
Each of these titles are dominating their field with their loyal fans purchasing new 
editions of the franchise every year. 
 
VR games have grown in popularity with the rise and improvement of VR technology. 
The goal with VR games is to give the user a smooth experience and not break the 
immersion (Zyda, 2005). Anything that takes the user out of the experience such as 
non-interactable objects or awkward movement will dampen the games 
performance. VR games that have become successful are the ones that take simple 
or even mundane tasks and make them exciting through the VR environment. 
Examples of this is Job Simulator6, BOXVR7 and QuiVR8. 
 

Existing Products 

 
There are two big types of golf VR games on the market9: 
 

• Mini Golf 

• Realistic 
 
Mini golf VR games tend to be roughly 9-18 hole short courses that are heavily 
influenced by the level design being “whacky” or “crazy”. Examples of this are Dream 
Golf VR10 and Cloudlands: VR Mini Golf11. 
 
Realistic is what you’d expect, 9-18 holes of realistic mechanics, textures and large 
environments. These more resemble simulations rather than games. Examples of 
this are Everyday Golf VR12

 and The Golf Club VR13. 
 
When you look at these two categories, it is not possible to place Golf Smash VR 
into either one. This is how this project is truly unique and can create a new niche in 
the market with a genuine potential to be successful. 
 

                                                             
2 https://www.nintendo.com/games/detail/1OTtO06SP7M52gi5m8pD6CnahbW8CzxE#game-info  
3 https://www.easports.com/fifa 
4 https://www.ea.com/games/madden-nfl/madden-nfl-19?isLocalized=true 
5 https://nba.2k.com/2k19/ 
6 https://jobsimulatorgame.com/ 
7 https://store.steampowered.com/app/641960/BOXVR/ 
8 https://store.steampowered.com/app/489380/QuiVr/ 
9 https://store.steampowered.com/search/?term=golf+vr 
10 https://store.steampowered.com/app/723610/Dream_Golf_VR/ 
11 https://store.steampowered.com/app/425720/Cloudlands__VR_Minigolf/ 
12 https://store.steampowered.com/app/643590/Everyday_Golf_VR/ 
13 https://store.steampowered.com/app/489600/The_Golf_Club_VR/ 

https://www.nintendo.com/games/detail/1OTtO06SP7M52gi5m8pD6CnahbW8CzxE#game-info
https://www.easports.com/fifa
https://www.ea.com/games/madden-nfl/madden-nfl-19?isLocalized=true
https://nba.2k.com/2k19/
https://jobsimulatorgame.com/
https://store.steampowered.com/app/641960/BOXVR/
https://store.steampowered.com/app/489380/QuiVr/
https://store.steampowered.com/search/?term=golf+vr
https://store.steampowered.com/app/723610/Dream_Golf_VR/
https://store.steampowered.com/app/425720/Cloudlands__VR_Minigolf/
https://store.steampowered.com/app/643590/Everyday_Golf_VR/
https://store.steampowered.com/app/489600/The_Golf_Club_VR/
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Competitors 

 
The two main competitors the author decided to focus on was Cloudlands VR Mini 
Golf and Dream Golf VR. These two games have had commercial success and even 
though they are both Mini Golf games, are still very good starting points to see what 
features worked and what features were missing or could have been enhanced. 
 

Simplicity 

 
The biggest thing that immediately stood out was the simplicity of both games. You 
start it up and you know what to do, no tutorial needed. There were no unnecessary 
buttons or controls. Your club simply followed the VR controller and you hit the ball. 
Even the goal is easy to understand, get the ball in the hole in as few hits as 
possible. This is due to it being a sports game as mentioned previously, where users 
are already familiar with the rules of the game. 
 

Both games do very well not to overcomplicate this fact. They do not barrage the 
user with instructions, they let the user play. Even the menus they do have are 
intuitive and unique. Instead of having a traditional menu, in Cloudlands VR Mini 
Golf, the user must hit the ball to a target to select a menu item. This allows the user 
to practise hitting the ball as well as dynamically setting up a game through the 
menu. 
 

Gamification 

 
As mentioned beforehand, a lot of VR games are successful by not exactly 
replicating real world tasks but by putting their own creative twist to these tasks or 
objectives. Cloudlands VR Mini Golf and Dream Golf VR are no exceptions. 
 

Firstly, both game’s environments do not look like the classic mini golf courses you 
see in real life. There are different biomes such forests, tundra and deserts or 
different areas such as castles, ships and mountains. These are big enough changes 
to create a unique atmosphere without breaking the immersive experience for the 
user. 
 

Secondly, there is variety in the way the games are scored. It can follow the 
traditionally scoring system of golf or convert that into a score that most games use. 
It is also easier for the user to view these scores while playing as they don’t have to 
keep track of the scores personally or for a group. 
 

Lastly, and most importantly, there are a new wide range of new mechanics these 
games have that truly differentiate them from real life mini golf. Brand new obstacles 
such as traps and different kinds of flooring like rocks and ice that create fresh 
challenges. There are also power ups such as boost pads, bounce pads and 
cannons which obviously cannot be replicated in real life. 
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Viewing System 

 
One thing that was surprisingly lacking was a robust viewing system. Whether it was 
single player or multiplayer, the view the non-VR users had of the current user 
playing was just their view of the game. There were no alternative angles the users 
could pick. It was either watch the user in real life or watch a distorted or merged 
view of what the user is seeing in the VR headset. There is room for improvement in 
this aspect of VR games. 
 

 

This poor viewing system also hampered the multiplayer experience. It was hard for 
multiple users to view how well the current user was doing as well as the scores 
overall in a leaderboard as it wasn’t shown until the end of the round. It was up to the 
user currently playing to relay the information to the rest of the group. This ruined the 
flow of the game and could spoil the whole experience. 
 

The topics touched on will be the focus when producing Golf Smash VR. If Golf 
Smash VR could replicate the simplicity and competitiveness of its competitors but 
have a more accessible viewing system, it would have the potential to be a 
successful game. 
 

Features 

 
Here is the initial feature list (Table 1) developed at the beginning of the project 
timeline ranked from Minimal Viable Product (MVP) to Low: 
 
Table 1: Initial Scope 

Feature Description Priority 

Golf Mechanics 
To create an interactive driving range environment 
where players can take in turns hitting at targets after 
three strokes. 

MVP 

Scoring/Leaderboard 
System 

To store and update users scores and display them in a 
leaderboard. 

MVP 

Viewing System 
A system for the spectating users to view the active 
user’s perspective or an action angle via the 
TV/Monitor. 

MVP 

Free Play Mode 
A mode that users can practice on the driving range 
with no stroke limit. 

High 

Profiles 
To store a user’s profile that contains their stats such as 
wins, losses and records. 

Medium 

In Game Menus 
Access settings and the leaderboard while playing in 
the VR environment. 

Medium 

Main Hub 
A main hub world to access the modes, leaderboard 
and settings 

Medium 

Addition Driving 
Ranges/Levels 

To create additional driving ranges or levels for 
variation  

Low 

 
As you can imagine, the golf mechanics and the multiplayer aspect of the game were 
the biggest priorities. These would help to create the project plan in future 
development after the research phase. 
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Approach 

 
Before jumping straight into coding and developing any game, it is always important 
to do research on the competitors and the potential technologies that will be needed 
for the project. The research that was undertaken included: 
 

• Engine 

• VR Tool 

• IDE 

• Project Management 

• Source Control 
 
Research into these topics will help in the future when creating the project plan and 
fully understanding what is required for Golf Smash VR. 
 

Technologies 

 

Engine 

 
When considering game engines, there are two that 
immediately come to mind, Unity14 and Unreal15. 
Both are incredibly large, popular and successful. 
However, due to the authors lack of experience with 
Unreal and C++ and with a limited time frame to 
learn it, it was pretty much set in stone that Unity 
would be the engine of choice. This is a shame as 
Unreal does have lots of potential when it come s to  
any software or game. 
 

VR Tool 

 
There were two main options when it came to VR tools, SteamVR16 and VRTK17.  
 
SteamVR is the more popular VR tool with more  
resources and a greater community developing 
software using SteamVR. It is also a clean-cut, 
simplistic tool, purpose built for Steam. Of course, 
this can also be perceived as a negative  
that you’re limiting yourself to one service that is 
Steam. The author also has no previous 
experience with the tool. 
 
 

                                                             
14 https://unity3d.com/unity?_ga=2.265882063.1723658179.1554455676-1928756144.1518955066 
15 https://www.unrealengine.com/en-US/ 
16 https://store.steampowered.com/steamvr 
17 https://www.vrtk.io/ 

Figure 2 - Unity Logo 

Figure 3 - SteamVR Logo 

https://unity3d.com/unity?_ga=2.265882063.1723658179.1554455676-1928756144.1518955066
https://www.unrealengine.com/en-US/
https://store.steampowered.com/steamvr
https://www.vrtk.io/
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Compare this with VRTK where the author 
worked with this tool in a previous group 
project. VRTK also has very large libraries for 
VR interactions of any kind. However, not all 
these libraries will be needed, and they are 
very complicated to implement due to constant 
new updates changing the libraries. The 
libraries also often contain bugs. It was harder 
to find solutions for problems and bugs with VRTK due to less community feedback 
regarding the problems. 
 
With careful consideration, it was decided to use SteamVR. After previous troubles 
with VRTK, seeing that there was more documentation for SteamVR was the leading 
factor for the decision, even though there was a lack of experience. 
 

IDE 

 
There was no real debate about the decision for IDE. The 
natural choice was Visual Studio18. The author has many 
years of experience developing with Visual Studio. Visual 
Studio has also become an integral part of Unity being 
their main IDE dropping Unity’s own IDE MonoDevelop.  
 

Project Management 

 
With project management, there was a wider choice due to the author having 
experience with multiple project management tools. The main three being Trello19, 
Asana20 and KanbanFlow21. 
 
KanbanFlow is incredibly efficient at 
what it does. Organised sprints, clear 
tasks and easy project layout. But that 
is all it does. It does not offer anything 
more such as storing documentation or 
commenting or current tasks.  
 

Asana, again, is a very useful project management 
tool. It is sleek, clear and simple. However, Asana 
thrives in group projects with more team members. 
With Golf Smash VR being a solo project, it is not 
suitable to use this software.  
 

 

                                                             
18 https://visualstudio.microsoft.com/vs/ 
19 https://trello.com/en-GB 
20 https://asana.com/ 
21 https://kanbanflow.com/ 

Figure 4 - VRTK Logo 

Figure 5 - Visual Studio Logo 

Figure 7 - Asana Logo 

Figure 6 - KanbanFlow Logo 

https://visualstudio.microsoft.com/vs/
https://trello.com/en-GB
https://asana.com/
https://kanbanflow.com/
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Now Trello is very much the best of both those 
two products according to the author and was the 
eventual choice for this project. It is again simple 
and clear, but it is more geared towards a solo 
developer. It can be more personal to your needs 
and can store documentation, images and links to 
resources you need for your project.  
 

Source Control 

 
Very similar to the IDE choice, we only had one choice 
due to our vast experience already with this source 
control service, the choice being GitHub22. GitHub are the 
self-proclaimed world’s leading software development 
platform stating that more than 2.1 million businesses and 
organisations use GitHub.  
 

Plan 

 
This extensive research can now be used to create the first draft of the project plan 
(Table 2).  
 
Table 2: Project Plan 

Sprint Start Date End Date Outcomes 

1. VR 
Initialisation 

10th January 24th January 
Implement a basic VR scene to test 
interactions, controls and functionality 

2. Golf 
Interactions 

24th January 7th February Develop interactions such as golf swing 

3. Golf 
Physics 

7th February 7th March 
Create a realistic physics interaction of 
the golf ball upon golf swing hit 

4. Expand 
Environment 

7th March 21st March Expand the driving range environment 

5. Scoring 
System 

7th March 21st March 
Develop an overall scoring system with 
a leaderboard 

6. Viewing 
System 

21st March 4th April 
Create a feature to allow spectators to 
view the active user in the game 

7. Practise 
Mode 

4th April 18th April 
Add functionality to play without having 
it be competitive (scores counted) 

8. Main Hub 18th April 2nd May 
Add a Main Hub scene for users to 
select modes and view leaderboard 

9. Run Over 2nd May 16th May 
Time buffer for any sprint that has run 
over time 

                                                             
22 https://github.com/ 

Figure 8 - Trello Logo 

Figure 9 - GitHub Logo 

https://github.com/
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The project plan represents SCRUM agile methodology (Cervone, 2011) with each 
sprint lasting two weeks. Each sprint focuses on a unique feature of the project to 
maximise work undertaken and to not spend too long on one feature of the project. 
The exception of this is the last sprint, “Run Over”. The author thoroughly believes in 
always leaving a buffer of time before a deadline. This allows for a healthier project 
development with no long hours towards the end of a deadline and avoids “crunch 
time” (Arguello, 2018) as this can lead to errors, mental health issues and overall a 
weaker project. 
 

Risk & Quality Assessment 

 

The author also planned out the potential risks that could arise during project 
development as well as the correct quality plan for the project. 

Risk Control 

 

• Schedule Overrun: As shown in the project plan, there is a two-week buffer 
period if any sprint goes over its two-week sprint slot. 
 

• Technology Failure: All files will be regularly backed up. Whether that’ll be 
project files in a GIT repo or documentation on Google Drive, SPMS or Trello. 
There are also spare VR machines provided by the University. 
 

• Enough Feedback: During the early stages of development, a highlight 
report for each week between 7th February and 28th March will be created 
documenting the progress made (Appendix C) to the supervisor where 
regularly meetings with them will also be held. Towards the latter stages, 
usability sessions will be held to test the mechanics and gameplay. 

Quality Plan 

 

• Requirements: Use the project plan and feature backlog to regulate that 
each new feature has achieved its goal. 
 

• Sprint Reviews: Each sprint will be reviewed upon completion. If the sprint 
has been deemed fulfilled, the backlog will be updated, and a new sprint will 
be allocated. 
 

• Publication: The publication of the product will only occur after thorough 
testing and when all documentation of the product has been completed. 
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Outcome 
 
This section will describe each sprint and what occurred during those two weeks. 
This will include what was achieved, the thought process, whether it was completed 
and what kind of barriers arose. 
 

Sprint 1 – VR Initialisation 

 
The first step in this project was learning SteamVR. This was done by using the 
provided documentation on Valve’s SteamVR GitHub Repo23 which gave information 
about installation, inputs and interactions. Once the author felt comfortable with the 
material available, the Unity project was created with the SteamVR asset pack24 
installed.  
 
Unfortunately, it became apparent that one of the HTC Vive base stations was 
broken but because this situation was already analysed in the Risk Control it was 
easy to handle. A new base station was ordered which would arrive in a week and in 
the meantime, the project would continue to be worked using the University provided 
VR machines. Because of the preparation, this incident did not damage the sprint 
schedule. 
 
During this time, the project was 
successfully tested, and the VR scene was 
working. The VR headset and controllers 
were being tracked and the controller inputs 
were outputting the correct values. It was 
also useful testing not only in an empty 
scene but in the example scenes provided 
by the SteamVR asset pack to experience 
interacting with objects and potential 
mechanics. 
 

Sprint 2 – Golf Interactions 

 
The focus for this sprint was to have a golf club that the user could interact with and 
felt natural when swinging it. There were a few different options (Estrella, n.d.) that 
could be used to achieve this goal: 
 

• The VR Controller model is the golf club object via parenting 

• The golf club object follows the VR controllers’ position using Fixed Joints 

• The golf club object is a VR interactable grab object 
 
 
 
 

                                                             
23 https://valvesoftware.github.io/steamvr_unity_plugin/articles/intro.html 
24 https://assetstore.unity.com/packages/tools/integration/steamvr-plugin-32647 

Figure 10 - Initial VR Scene with Tracked Controllers 

https://valvesoftware.github.io/steamvr_unity_plugin/articles/intro.html
https://assetstore.unity.com/packages/tools/integration/steamvr-plugin-32647
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The VR controller acting as a parent for the golf club was the smoothest experience. 
It tracked the controller perfectly and felt natural when swinging. The main concern 
was that this method could be damaging in the future. With the golf club object being 
a child of the VR controller, it will no longer abide by Unity’s physics because VR 
objects do not. 
 
Using fixed points was immediately showing no signs of being the superior option. 
Even though it would interact with the physics correctly, it felt too clunky and slow. If 
the user moved the controller at high speeds, there would be a delay in the golf club 
following it. 
 
Now making the golf club as a VR 
interactable grab object had the most 
potential. It’s a built-in component part of 
the SteamVR plugin that makes objects 
follow the controller when the user clicks 
on it. There was some success with this 
but unfortunately it was too inconsistent. 
Due to the unnatural shape of the golf 
club, it was sometimes difficult to grab it 
and could cause the golf club to glitch 
and be uncontrollable. 
 
Concerned about the sprint deadline, even though the VR grab component was the 
better option, due to a lack of knowledge about it, it was decided to move forward 
with the parenting option. If the author had more time or had previous experience, 
the grab component option would have been the likely choice. The parenting option 
is still a great choice though as it was incredibly reliable during testing.  
 

Sprint 3 – Golf Physics 

 
This sprint caused the most problems during the development of Golf Smash VR. 
The goal was to develop a fluid and realistic physics system when the user hits the 
ball with the golf club. There were many iterations and concepts when creating the 
physics for this project. 
 

Collisions 

 
The original idea was to have a simple 
collision25 system. The head of the golf 
club and the ball would both have a 
rigidbody and collider component. Once 
the golf club collider enters the ball collider, 
the point of contact is retrieved and a force, 
that is relative to the speed of the club, is 
applied to the ball to the normal direction of 
the point of contact.  
 

                                                             
25 https://docs.unity3d.com/ScriptReference/Collider.html 

Figure 11 - Golf Club object following Controller 

Figure 12 - Predicted Golf Ball Collision Diagram 

https://docs.unity3d.com/ScriptReference/Collider.html
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This system was working as predicted but 
only at small speeds. At higher speeds, the 
club would warp through the ball and either 
miss it entirely or trigger the 
OnCollisionEnter method at a different part 
of the ball not originally intended, sending 
the ball backwards, sideways or in a 
random direction. This was breaking the 
illusion for the user and overall dampening 
the experience. 
 

Raycast 

 
Raycasts26 were then tested by casting a 
raycast in front of the club face in the 
forward direction. If the raycast hit the ball, 
it would get the point of the ray and then 
add a similar force to the ball at that point 
to the normal.  
 

This was unfortunately still having the same 
issues when the club was at a great speed 
as well as performing weaker than the 
collision system. This was due to the 
raycast being a single line/ray, so it was  
harder to hit the ball. It would only trigger a  
hit if the ball was in the centre of the club face. 
 

Collision & Raycast 

 
A new theory was tested after this, to 
have the club collide with a plain in front 
of the ball, retrieve the point of contact 
and then cast a raycast from that point to 
the ball and then apply the force onto the 
ball from that ray point. 
 

This system ended up creating more 
problems than it solved. The plain system 
was too inconsistent, and it still did not fix 
the problem of a collision at high speeds. 
 

 

 

 

 

 

                                                             
26 https://docs.unity3d.com/ScriptReference/Physics.Raycast.html 

Figure 13 - Actual Golf Ball Collision Diagram 

Figure 14 - Predicted Golf Ball Raycast Diagram 

Figure 15 - Predicted Golf Ball Collision/Raycast Hybrid 
Diagram 

https://docs.unity3d.com/ScriptReference/Physics.Raycast.html
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Trigger & Raycast 

 
This was the option that was finally the 
answer. The solution was to “fake” the 
collision. There was a new collider around 
the entirety of the ball that acted as a 
trigger27 zone and the same raycast from 
the second iteration pointing forward from 
the face of the club. Once the club 
entered the trigger zone area, a force 
would be applied to the ball in the 
direction of the raycast in the balls 
position at that point in time.  
 

This was a vast improvement compared 
to previous implementations. At fast 
speeds, the club still activates the trigger. 
The only downside to this version was 
that there was a very minimal delay when 
the force is added to the ball that can only 
really be seen if the user is swinging at 
fast speeds and is looking directly at the 
tee position. This delay was also 
improved later using particle effects when 
the ball was “hit”. 
 

This iteration also helped with a future feature. The original plan was to have two golf 
clubs, one for right handed users and one for left handed users. But with this new 
physics system, it was possible to hit the ball from any side. So, using the dot 
product28 and an ambidextrous golf club, when comparing the position of the ball on 
the tee and the direction of the raycast, it was possible to calculate whether the user 
was hitting the ball with the front or back face of the club. If it was hit with the back 
face, the force applied to the ball would be the negative vector of the raycast. This 
helped achieve a more fluid system when hitting the ball in any direction with any 
side of the golf club head. 
 

New Project Plan 

 
As mentioned previously, the Golf Physics sprint conjured up the most problems 
which meant it went over the allotted sprint time frame and into the Over Run time. 
To counteract the loss of time, during the sprint, the author laid out a foundation for 
future sprints such as Viewing System and Scoring System. This would prove to be 
beneficial in the future but was also good at the time to avoid being “burnt out” on 
one single feature. 
 

                                                             
27 https://docs.unity3d.com/ScriptReference/Collider.OnTriggerEnter.html 
28 https://docs.unity3d.com/ScriptReference/Vector3.Dot.html 

Figure 16 - Golf Ball Trigger/Raycast Hybrid Diagram 

Figure 17 - Golf Club colliding with ball 

https://docs.unity3d.com/ScriptReference/Collider.OnTriggerEnter.html
https://docs.unity3d.com/ScriptReference/Vector3.Dot.html
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A new project plan (Table 3) was also needed due to the extended time spent on the 
Golf Physics sprint. This also provided the opportunity to reprioritise sprints and 
features.  
 
Table 3: Updated Project Plan 

Sprint Start Date End Date Outcomes 

3. Golf 
Physics 

7th February 7th March 
Create a realistic physics interaction of 
the golf ball upon golf swing hit 

4. Scoring 
System 

7th March 14th March 
Develop an overall scoring system with 
a leaderboard 

5. Viewing 
System 

14th March 21st March 
Create a feature to allow spectators to 
view the active user in the game 

6. PC UI 21st March 4th April 
Add personal customisation for users 
including nicknames, ball colour as well 
as PC help 

7. Game 
Loop 

4th April 18th April 
Implement a Game Loop so users can 
continue playing without having to 
restart/quit manually 

8. Expand 
Environment 

18th April 2nd May Expand the driving range environment 

9. Run 
Over/Usability 

2nd May 16th May 
Time spare for any sprint that has gone 
over time or to do more usability 
sessions 

 

Removed Sprints 

 

• Main Hub – It felt unnecessary to have another scene just to access the 
game or leaderboard. Instead, all features will be able to be accessed through 
the main game scene. 
 

• Practise Mode – This feature isn’t being removed but it was a small enough 
feature to fit into another sprint, in this case, the new PC UI sprint. 

 

New Sprints 

 

• PC UI – This new sprint will let the user add more customisation and give 
them access to scores and leaderboards in a simple and easy to use UI. 
 

• Game Loop – Make it easy for the user to repeat or quit a game for both VR 
and PC users. 
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Changed Sprints 

 

• Scoring System & Viewing System – Due to some work being produced for 
these sprints during the Golf Physics sprint, these two sprints didn’t need the 
full two weeks. So instead, they were both reduced to one week. 
 

• Expand Environment – This sprint has been pushed back. This was 
because the author wanted to focus more on mechanics and game features 
so expanding the environment, which is still important, became less of a 
priority. 
 

• Run Over/Usability – Run Over sprint is still very much the same but with the 
added implication that if all sprints have been completed, usability tests will be 
conducted to test mechanics, find bugs and get user feedback. 

 
 

Sprint 4 – Scoring System 

 
The goal for this sprint was to create objects for the user to hit and dynamically 
update the scores. During the Golf Physics sprint, a score update script was already 
created which updated scores to a PlayersPrefs29 object. So, the task for this week 
was to create the score objects. The idea was to have one set of static objects and 
one set of moving objects. 
 
There was a lot of experimentation taking 
place during this time to test the right 
objects. This ranged from static objects like 
cups, lights and flags to moving objects like 
birds, clouds and UFOs. But, in the end, 
the author settled on static targets and 
moving hoops. This is because the author 
wanted it to be obvious to the player what 
target needed to be hit in order to score 
points. These objects also made it easier to 
colour code the objects to show which 
target scored more points. 
 

The updated scores from the PlayerPrefs 
object are displayed in the VR world in a 
“Score Box” as the game is played. This 
only shows the score for the current player 
playing the game and is then refreshed 
when it is a new player’s turn. 
 

 

 

 

 

                                                             
29 https://docs.unity3d.com/ScriptReference/PlayerPrefs.html 

Figure 18 - Targets and Hoops objects 

Figure 19 - Score Box object 

https://docs.unity3d.com/ScriptReference/PlayerPrefs.html
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Sprint 5 – Viewing System 

 
This sprint is one of the more important 
UI features. As stated previously about 
competitors, the viewing system in VR 
games are lacking and most rely on just 
showing the VR users view. During the 
Golf Physics sprint, testing was done 
with a single spectator camera to 
display that camera to the PC users 
instead of the VR Camera while the VR 
Camera was still on. This was done by 
giving the spectator camera a greater 
depth30 than the VR camera and therefore the spectator camera was being rendered 
over the VR camera. 
 
With this knowledge, the week was spent creating a list of new spectator cameras to 
enhance how the PC users watched the VR user. The angles the users have are: 
 

• VR View 

• Left View 

• Right View 

• Back View 

• Over the Shoulder View 
 
When the user selects a camera view, the current camera object (apart from the VR 
View) turn off and the selected camera is turned on. These camera angles only show 
the VR user and targets and don’t show other objects like the score or leaderboard 
box through a culling mask31 to give the user a clear view. The PC users will be able 
to view the scores and leaderboard when it is implemented in the PC UI sprint. 
 

Sprint 6 – PC UI 

 
The goal for this sprint was to create a simplistic and intuitive UI for the PC users to 
have a fluid experience. This includes implementing new features such as a player 
count, writing a nickname, picking a ball colour, changing tee position and viewing 
the leaderboard and current scores as well as integrating the viewing system from 
the previous sprint. 
 
To select the number of players playing, there is a dropdown menu ranging between 
2 – 8. Depending on the number selected, it would display that number of player 
customisation sections. These sections would hold the next two features, nicknames 
and ball colours. To enter a nickname, there is an input text box for the user to enter 
a three letter, all upper-case nickname. This very much replicates the system used in 
bowling to avoid text bugs. Next to the input text box is a coloured button. When 
clicked, it will display a colour picker for the user to pick the colour they want they’re 
ball to be. 

                                                             
30 https://docs.unity3d.com/ScriptReference/Camera-depth.html 
31 https://docs.unity3d.com/ScriptReference/Camera-cullingMask.html 

Figure 20 - Left Spectator Camera View 

https://docs.unity3d.com/ScriptReference/Camera-depth.html
https://docs.unity3d.com/ScriptReference/Camera-cullingMask.html
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Following the personal customisation 
section were the more mechanical based 
UI features. The first one being changing 
tee position. During testing, it was 
noticed how the current tee position 
favoured a right-handed golfer, 
especially in a smaller room. It was hard 
to find the perfect tee position so instead 
it was decided to give that responsibility 
to the user, so they can find their own 
favourite position. This is done by using 
a slider that represents the tee position. 
When the slider value is changed, it 
proportionally moves the tee position 
either left or right depending on the 
value. 
 
Below the tee position slider is a toggle 
group32 containing two toggle buttons. 
One that will display the leaderboard and 
the other that displays the current score. 
Being in a toggle group means only one 
or neither option will be displayed. The 
leaderboard and current scores are 
displayed using cameras that only show 
the leaderboard and current score boxes 
in the VR world. 
 
After this, it was important to add smaller features/details that would help prevent the 
UI getting in the way of the gameplay. The UI has a translucent background and has 
a button to hide the menu so that the majority of the gameplay can be seen at all 
times. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                             
32 https://docs.unity3d.com/Manual/script-ToggleGroup.html 

Figure 21 - User Interface 

https://docs.unity3d.com/Manual/script-ToggleGroup.html
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Sprint 7 – Game Loop 

 
One aspect of any game that wasn’t considered at the beginning was having a fluid 
and smooth game loop. This feature would make it easier for users to restart a game 
either by completing a game or restarting in the middle. In this sprint, the exchange 
of players turns was also tackled. 
 

For completing a game, a screen 
would appear declaring the winner. 
Once the user is ready to restart, they 
press the trigger and the game will 
restart with the same player count and 
all scores will be refreshed. When it is 
a new player’s turn, a similar screen 
will appear. This screen declares 
which player’s turn it is as well as 
giving them health and safety 
cautions. Cautions such as to always 
wear the controller wrist strap, if nauseous or dizzy to take a break and to be aware 
of their surroundings and make sure they have enough space. Once ready, the user 
again presses the trigger and the golf ball will spawn ready to play. 
When restarting a game midway through, a new feature was added to the PC UI. An 
update was added to restart the game. However, with this update button, users can 
also change the number of players, nicknames and ball colour and the update 
function will include that. 
 

Sprint 8 – Expand Environment 

 
Finally, after originally being planned to be implemented earlier in this development 
process, it was time to expand the environment. This entire time during the previous 
sprints, testing has been done with no sound, visual feedback and poor assets 
including boring plains and a long cube acting as a golf club. This sprint improved all 
these aspects of the game. 
 
The first task was to decide what 
environment this game should take 
place in, instead of a boring driving 
range. A couple of ideas were 
suggested but these were very quickly 
trumped by the idea of a “Sky Driving 
Range”. Having the game take place in 
the sky, amongst the clouds. For this, a 
new skybox was added with new 
polygon clouds scattered across the scene. The platform beneath the users are also 
now clouds. These decisions led to the game having a more cartoon feel which 
would influence future design choices. 
 
 
 

Figure 22 - Health and Safety Screen 

Figure 23 - Sky Driving Range Environment 
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Next was too add more sound and visual feedback. For this, sound was added for 
when the user hit the ball, the ball went through the hoop and the ball hit the target. 
For visual feedback, a small cartoon like explosion happens when the user hits the 
ball. This hid the small delay mentioned in sprint 4. There were also polygon 
fireworks when the user hit the target. 
 
The author also improved the appearance of the golf club. This gave the opportunity 
to add a requested feature from usability sessions to have the club height adjustable. 
Now, using the controller touchpad, the club can increase or decrease in height. 
 

Sprint 9 – Run Over/Usability 

 
As stated previously, this sprint was intended to give time to sprints that went past 
the deadline. Even though the golf physics sprint ran drastically over the time 
allowed, this was compensated by the shorter scoring and viewing system sprints. 
That meant there was no scheduled work for this sprint. Therefore, this sprint was 
spent conducting usability sessions and implementing feedback from those sessions. 
A few small usability sessions have already been conducted such as receiving 
feedback about the adjustable golf height in sprint 8. 
 

When doing the usability session, participants would first have to sign a consent form 
(Appendix D.1) before any testing started. After that, the author gave them a certain 
task to achieve. If it was a group, it was to create a game for that many players and 
complete the game. If it was an individual, it was to setup a game in free mode and 
play. As the participants began to test, the author was in constant conversation with 
them trying to get the participants to convey what they were doing or thinking and 
took notes of the information. 
 

Once the task was completed, the participants would fill out a google form (Appendix 
D.2) which would contain a variant number of unique questions and produce 
qualitative and quantitative results (Appendix D.3) for the author to reflect on. 
 

Both the discussions/note taking, and the forms really helped finding details, bugs 
and new ideas that weren’t originally considered or discovered. After the first 
usability session, the author added a new question asking whether the participants 
had previously tested the product. This gave the author more feedback on what the 
game felt like to new or previous players. 
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Final Deliverable Comparison 

 
This project has stayed on course from its originally draft. Even though the project 
plan has not stayed the same throughout. The same ideas and the same goals have 
not differed over the duration of the project. The core mechanics such as local 
multiplayer and viewing system are still there. 
 

However, the biggest change from the original concept is the environment. The idea 
originally was to replicate a driving range as accurately as possible. Giving the game 
the same look and feel as any real-life driving range, even having similar targets. But 
after feedback from colleagues and highlight reports/meetings, it was developed to 
have a more creative environment. This evolved into what would become the sky 
driving range in sprint 8. 
 

For the last usability session, users were able to test the final complete build of the 
game and provide feedback. Overall, the feedback was very positive from users that 
had previously tested the game, as well as new participants. Little to no bugs were 
found with the majority of testers saying how much Golf Smash VR felt like a fully 
developed game. 

Legal, Ethical & Health Issues 

 

Legal 

 
All software used in producing Golf Smash VR was handled using the correct 
licencing and the conditions were never breached. All assets used for the project 
which includes the skybox and colour picker assets were all stated as free to use 
and did not break any copyright infringement. If the project is released to an online 
marketplace, the product will not be monetised, complying with the use of the Unity 
Education package in its terms of service33. 
 

Ethical 

 
As mentioned previously, during user testing, all participants signed a form to give 
their consent to participate. When also giving feedback in the online forms, they were 
submitted anonymously, and it did not store any personal information. The project 
also does not store any personal data. 
 

Health 

 
Leading into this, it was important to have health issues in VR (LaMotte, 2017) as a 
priority and a constant presence when developing Golf Smash VR. Before every new 
player’s turn, as mentioned in sprint 7, health warnings would be displayed before 
the user can play to make them aware of the potential risks. This information was 
provided by Plymouth University’s health and safety booklet when using any VR 
equipment. 
 

                                                             
33 https://unity3d.com/legal/terms-of-service 

https://unity3d.com/legal/terms-of-service
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Project Management 

 
As discussed, Trello was the project management tool of choice due to its flexibility 
and wide variety of features and that the development cycle would be following 
SCRUM agile methodology. 
 

At the beginning of development, a “Backlog” was created with all the planned 
sprints from the project plan. At the start of a new sprint, it was moved to the “In 
Development” section to signify a sprint had begun. Once that sprint was completed, 
it was moved to the “Finished Features” section. This is where the sprint reviews 
took place. These often happened during the weekly meetings with the project 
supervisor.  
 
Once the sprint/feature had been reviewed 
and had met the requirements of the criteria 
and maintained good coding practice, it was 
moved to the “Completed Features”. If the 
sprint failed the review, it was moved back to 
the development phase. When a sprint was 
completed, the next sprint began, and the 
agile cycle continued. 
 
Each sprint had its own allocated card. These 
cards contained a description of the sprint, 
subtasks that displayed smaller features of 
the sprint and a due date. There is also a 
comment section. This was used to describe 
progress made and whether any bugs had 
occurred. When all the subtasks were 
implemented, the sprint was completed and 
moved to the “Finished Features” column, 
where the sprint review would take place.  
 
Each sprint card was also categorised using 
labels to help organise the Trello board in the 
backlog and make sure all aspects of the 
game was being worked on. These labels 
included Research, VR, Physics, Mechanics, 
UI, Environment and Project Management. 
 
During this, GitHub was used as source control. It is common when using agile 
methodology to use a branching strategy. However, due to the project not being a 
group contribution where the branching strategy is at its strongest, and instead was 
being built by an individual, the author decided not to follow the branching strategy. 

 

 

 

 

Figure 24 - Example of Sprint Card 
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Post-Mortem 

 
This section will explain the positives and negatives of this project. What went well? 
What didn’t go well? And explain what changes would have been made with this 
knowledge.  
 

Positives 

 

Finished Product 

 
The final iteration for each individual feature as well as the whole project matched or 
surpassed the original brief. No feature from the updated project plan was unfinished 
and the features from the original project plan that were scrapped were replaced by 
improved concepts, ideas and features. The author is incredibly happy with the way 
this project has turned out and the project has exceeded expectations. 
 

The success of Golf Smash VR was further confirmed in the second round of 
usability testing. Participants praised the game and the changes made since the first 
round of testing. Most of the participants said it felt like a fully developed game and 
provided very positive comments. The majority of participants also rated the game at 
9/10 in the second round of testing, whereas the majority rated the game at 8/10 in 
the first round of testing. The author was pleased to see that the first round of 
usability feedback and planned changes had improved the game.   
 

Approach 

 
This also displays how the approach to this project was well balanced and thorough. 
With a robust project plan and an in-depth risk assessment, when problems arose, 
they were handled in a quick and efficient manner. This led to a very smooth 
development process. No sprint or feature was over scoped. This meant the Over 
Run sprint was not used and could be used instead for usability testing and fixing 
minor bugs, instead of being used to make last minute changes in a crunch. 
 

Technologies 

 
The selection of all software, tools and methodologies have all worked in the 
project’s favour. The choices of using Unity, C#, Trello, GitHub and SCRUM Agile 
methodology were all natural choices for the author based on strong previous 
experience with all of them. The biggest concern and leap of faith though at the 
beginning of the project was picking SteamVR over VRTK. The safer option was to 
pick VRTK due to having good previous experience using VRTK. But the decision 
made was to go with SteamVR due to its popularity and more impressive resources. 
This turned out to be the correct decision. After learning the tool for the first two 
weeks, the author was more comfortable using the VR tool and it became easier to 
implement features than it would have been using VRTK. 
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Negatives 

 

Golf Physics 

 
Even though this feature did work in the end, the process of getting to that point was 
not optimal. This sprint caused the most issues during the development of Golf 
Smash VR, passing the two-week sprint deadline. Too often, huge bugs were being 
ignored trying to complete the sprint in time and when it came around to the sprint 
review, it obviously did not pass. 
 

Too much time was spent trying to fix one aspect of a feature which was making the 
collisions work. Multiple ideas were attempted which all evolved around a collision 
detection system. If some more research and thinking outside of the box had taken 
place, the eventual solution of having a fake collision system using triggers could 
have been implemented much sooner. This was incredibly frustrating due to it being 
a relatively simple solution, but because of not considering other aspects of the 
feature, it took a lot longer to fix the problem. 
 

Usability Testing 

 
Due to those problems, it was hard to do usability testing at that time as it was not 
possible to test a VR golf game without these essential mechanics. Usability testing 
sessions were finally possible towards the final third stage of the development 
timeline. This limited time available to implement ideas from testers. 
 

When testing was conducted, the initial testing wasn’t beneficial due to having a 
casual approach and poor questions in the forms. Participants should have been 
given a task sheet with a couple of tasks to complete that would test certain 
individual components. Instead, participants typically jumped straight into the game, 
playing without looking for certain features. And when completing the form, most of 
the questions were too broad, so the responses varied across Golf Smash VR’s 
features or quality. 
 

Feedback 

 
Even when good feedback was attained, it was hard to implement feedback as it 
would change the original idea and there was a reluctance to do so by the author. 
However, the majority of the feedback would have made the game better. Feedback 
such as better environment, adjustable club height and improved visual and audio 
effects that was included did make the game better. If there was less reluctance 
earlier, then more interesting features could have been added. 
 
 
 
 
 
 
 
 



27 
 

Changes 

 

Research 

 
Even though research did take place, it mostly involved looking into SteamVR. Not 
enough research was done on other aspects of the project. Too often when there 
was an obstacle, time would be spent searching for an answer. If simple research 
was done about Unity physics, UI, interactions etc, there would have been less 
obstacles and barriers and time would have been saved in the latter part of the 
project. Instead of spending the entire research period on which VR tool to use and 
SteamVR, research should have been spread out and deserved its own separate 
plan. 
 

Optimal Over Working 

 
As mentioned when discussing the issues with Golf Physics, the author tried to push 
its way through the sprint review even with clear bugs associated with it. This wasn’t 
a single incident. Too often, sprints and features were being accepted by the author 
for just being passed as a working feature due to being worried about deadlines. The 
true goal should have been to have a sprint or feature working optimally. 
 

Not only is trying to push an unfinished feature to completion going to affect 
production in the future, but in the end, it will not be a good product. If there was this 
kind of mindset at the beginning of development, a better product would have been 
produced. 
 

Support 

 
As mentioned in the feedback section, criticism or suggestions to make 
improvements were not being accepted by the author. Because of this, time was 
being wasted due to stubbornness. If feedback of this kind wasn’t being ignored, 
again the product could have been better. 
 

The same can be said for seeking help. When trying to fix problems, like the golf 
physics, too much time was spent trying to fix the problem individually. Help from 
colleagues or supervisors is always helpful. Typically, a fresh set of eyes will be able 
to see a problem differently and give a different interpretation, a different opinion and 
advice. 
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Conclusion 
 
Overall, this project has delivered and surpassed its deliverable. The final product is 
a unique, virtual reality golf game that expands on industry standard features such 
as viewing systems, giving the user more options to view the game, as well as 
providing fluid golf interactions and an enjoyable local multiplayer. This product could 
be pushed as a fully-fledged game in a marketplace in its current state, but of course 
improvements could still be made. 
  
Golf Smash VR was successful because of having a clear, well designed approach 
at the start of development. Spending the time creating a detailed and well thought 
through project plan laid the foundations for what Golf Smash VR 
became. Discovering that this type of VR arcade driving range idea had never been 
developed to its full potential before provided a truly unique factor that added to the 
overall success and popularity of Golf Smash VR. Golf Smash VR’s uniqueness 
helped it to receive more positive feedback and this same uniqueness (with further 
development) would help to support a marketplace launch. Finding a gap in the 
market and devising a creative, engaging game that addresses the gap was an 
unexpected, yet very positive, project outcome. 
  
The author has learned a lot of valuable lessons during development. As mentioned 
previously, help and feedback from outside sources are always useful and 
developing a feature to be optimal rather than working is a better working mentality. 
  
Finally, the benefits this project has created for the author have been very impactful. 
Learning new tools and software, as well as gaining more experience and 
confidence as a solo developer will be a great help for the future. 
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Appendices 
 

Appendix A – User Guide 
 

User Guide 

Installation 

1. Before loading the game, make sure SteamVR is on and ready 

 

  

  

  

  

  

  

  

  

 

2. Unzip the Build.zip folder in the Golf Smash VR folder 
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3. Load the Golf Smash VR Project.exe file 

 

 

Controls 

1. Use mouse and keyboard to operate the PC UI 

 

2. VR Controls: 

a. Trigger – Respawn Ball/Advance Screen 

b. Up and Down on Touchpad – Change Height of 

Golf Club 

 

System Requirements 

Follow the guidelines given by HTC Vive Support*: 
https://www.vive.com/uk/support/vive/category_howto/what-are-the-system-requirements.html 

• Processor - Intel Core i5-4590/AMD FX 8350 equivalent or better  

• GPU - NVIDIA GeForce GTX 970, AMD Radeon R9 290 equivalent or better 

• Memory - 4 GB RAM or more 

• Video Output - HDMI 1.4, DisplayPort 1.2 or newer 

• USB Port - 1x USB 2.0 or newer 

• Operating System - Windows 7 SP1, Windows 8.1 or later, Windows10 

*Minimum System Requirements 

 

 

 

https://www.vive.com/uk/support/vive/category_howto/what-are-the-system-requirements.html
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Appendix B – Project Initiation Document 

Golf Smash VR 

A local turn-based tournament golf game for VR 

George Plunkett-Smith 

 

Introduction 

Sports games are one of the most popular genres in the games industry. This is due to 

people/users already knowing the rulesets of these sports and so it has easy playability. 

There are constant new editions of sports games in every generation of consoles. These 

games aim to be fun, competitive and replicate the desired sport. The major key example 

that this project will resemble is Wii Sports. One of the biggest selling games in history[1], Wii 

Sports was the main figure head for the Wii console due to it being an easy to use, family 

friendly game. Users of maximum four would take in turns in sports like Bowling, Baseball, 

Boxing and more, and compete against each other to win. 

Local couch co-op/turn-based games are also still a very popular type of genre, even with 

the extraordinary rise of online multiplayer. Some examples of recent local couch co-op 

games being successful include Overcooked[2], Cuphead[3] and Super Bunny Man[4]. 

My goal is to create a new local turn-based sports game for the next generation, VR. Golf 

Smash VR will be an interactive driving range where users take in turns hitting the golf ball 

at different targets that score points. There will be additional challenges to earn bonuses.  

Motivation 

One of the major motivations for this idea is to increase my portfolio with this project. This 

could be the highlight of my portfolio, showing my progression across the years of 

education culminating into this final piece. This will also widen my knowledge of VR through 

research and development. This could help me potentially develop new tools VR 

development. My coding, developing and project management skills will also be improved 

through this project. 
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Project Objectives 

I would like to achieve these main objectives during the development and release of Golf 

Smash VR: 

• Create an interactive driving range  

• A scoring system calculating the target and bonus scores 

• A viewing system so that users who are watching another user play can see either 

their perspective or a camera view of them in action on the TV/monitor 

I will also have further objectives such as a Free Play mode, user profiles and main/in-game 

menu system. 

Initial Scope 

Here is a table showing features for this project ranked according to priority from Minimal 

Viable Product (MVP), High, Medium and Low: 

Feature Description Priority 

Driving Range 
To create an interactive driving range environment 
where players can take in turns hitting at targets after 
three strokes. 

MVP 

Scoring/Leaderboard 
System 

To store and update users scores and display them in 
a leaderboard. 

MVP 

Viewing System 
A system for the spectating users to view the active 
user’s perspective or an action angle via the 
TV/Monitor 

MVP 

Free Play Mode 
A mode that users can practice on the driving range 
with no stroke limit 

High 

Profiles 
To store a user’s profile that contains their stats such 
as wins, losses and records 

Medium 

In Game Menus Access settings and the leaderboard while playing Medium 

Main Hub 
A main hub world to access the modes, leaderboard 
and settings 

Medium 

Addition Driving 
Ranges 

To create additional driving ranges for variation 
Low 
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Approach 

I plan to use the scrum agile methodology for this project. Each week will have a new sprint 

to help progress through developing the project. After each week, the sprint will be 

reviewed and a new one will be assigned. These sprints can contain implementations tasks 

such as create art assets, design menus and code leaderboard system or research tasks such 

as researching physics code, VR functionality and art design. 

I’ll be researching the technologies/software to use that’ll be appropriate for building a VR 

game. For coding, Unity and Unreal and the two stand out options. For art creation, there 

are many tools such as 3DS Max and Blender that could be useful, along with Photoshop. 

And for project management, there are many sites that serve this purpose including Trello, 

Asana, KanbanFlow. 

 

Project Plan 

Stage Start Date End Date Outcomes 

1. Initiation 30 November 14 December 
Document outlining the goals and 
development process for this project 

2. VR Research 14 December 17 January 
Research VR functionality and the 
different interactions needed for the sport 
minigames 

3. Basic VR World 17 January 24 January 
Implement a basic VR world to test 
interactions and controls 

4.  Develop Golf 
Interactions 

24 January 7 February 
Develop the interactions such as golf 
swing, grab items and more 

5.  Develop Golf 
Physics 

7 February 21 February 
Create a realistic physics interaction of the 
golf ball upon golf swing hit 

4.  Expand 
Environment 

21 February 7 March 
Expand the Driving Range environment. 
Create targets, bonuses and more 

5. Scoring/ 
Leaderboard 

System 
7 March 21 March 

Develop an overall scoring system across 
and display it on a leaderboard 

6. Viewing 
System 

21 March 4 April 
Implement a feature that allow the 
spectating users to view the active user in 
the game 

7. Free Play Mode 4 April 18 April 
Add functionality to play each individual 
minigame instead of in a tournament 

8. Main Hub 18 April 2 May 
Add a Main Hub World to access the 
menus, options, leaderboards etc. 

9. Draft Report 18 April 2 May 
Write up a draft report describing the 
project 

10. Run Over & 
New Features 

2 May 16 May 

Time spare for any sprint/feature that 
have gone over their slot to finish, if not, 
this will be used to implement other 
Medium to Low features 

11. Final 
Deliverable 

2 May 16 May 
Update and complete the final version of 
the project and report 
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During the weeks between the 7th February and 28th March, I’ll also be producing weekly 

highlight reports to show progression of the project as a requirement for this module. I 

believe it’s very important to always leave time at the end of the project plan just in case a 

feature takes longer than expected. 

 

Risk Assessments 

Risks Solutions 

Schedule Overrun 
As shown in the Project Plan, I’ve taken this into account with a two-

week padding period 

Technology 
Failure 

All files will be regularly backed up. Whether that’ll be 
documentation on Google Drive or coding files on a GIT Repo 

Sufficient 
Feedback 

Regularly usability tests will be used for testers after every sprint to 
receive useful feedback for the product 

 

Quality Plan 

Quality Issue Solutions 

Requirements 
Use the project objectives and a feature backlog to check that each 

new feature has achieved its goal/requirement 

Sprint Reviews 
Each sprint will be reviewed upon completion. If the sprint has been 
deemed fulfilled, the backlog will be prioritised, and a new sprint will 

be allocated 

Publication 
The publication of the product will only occur after thorough testing 

and all documentation of the product has been completed 

 

Legal, Ethical & Social Issues 

All users will have to sign a Plymouth University issued agreement before doing any testing 

for the game, so I can store their feedback via notes and recordings. All licences and third-

party assets will be stated on publication if used. 

 

References  

1) https://en.wikipedia.org/wiki/List_of_best-selling_video_games  

2) https://www.team17.com/games/overcooked/  

3) http://www.cupheadgame.com/  

4) https://store.steampowered.com/app/673750/Super_Bunny_Man/  
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Appendix C – Highlight Reports 

Appendix C.1 – Highlight Report 1 

PRCO304: Highlight Report 1 

Name: George Plunkett-Smith 

Date: 07/02/19 

Review of work undertaken: 
 
After a few early complications such as a more hectic Christmas period than 
expecting and my personal HTC Vive breaking. I have been able to catch up to my 
target currently of completing a basic VR world with basic golf interactions. This is 
mostly includes having SteamVR working and the golf ball being forced away on 
contact with the golf club (controller). 
 

Plan of work for the next week: 
 
The main goal is to have a better golf ball trajectory. At the moment, the ball force 
is a given number and does not correlate to the speed of the swing. The direction 
is correct, but the height can be sporadic and is not consistent. 
 

Date(s) of supervisory meeting(s) since last Highlight: 01/02/19 

Brief notes from supervisory meeting(s) since last Highlight: 

 
To check that I was organised, on track and fully understood what was needed in 
the future about topics such as the highlight reports and report. Suggested using 
the draft report deadline as a hard deadline and that these supervisory meetings 
are under my control. They don’t need to be once a week and can be more 
biweekly if I am confident with what I’m doing. 
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Appendix C.2 – Highlight Report 2 

PRCO304: Highlight Report 2 

Name: George Plunkett-Smith 

Date: 14/02/19 

Review of work undertaken: 
 
This week, I’ve followed my project plan and improved the golf physics using a 
combination of collisions and raycasts. When the club contacts the ball, a force 
from the raycast is applied as well as a small upward force so it closely resembles 
a golf swing arc. I’ve also made some minor graphical improvements such as a 
trail following the ball as it was sometimes hard to see when it went far. 
 

Plan of work for the next week: 
 
In my project plan, after golf physics I was supposed to be focusing on 
environment. However, I’ve been doing environment/graphical implementations 
throughout the development stage already. Instead, I’m planning on focusing on 
the Scoring System as I feel this is more important, will bring mechanics to this 
project and improve the environment at the same time 
 

Date(s) of supervisory meeting(s) since last Highlight: 01/02/19 

Brief notes from supervisory meeting(s) since last Highlight: 

 
As mentioned previously, we agreed on a bigger biweekly meeting, which I’ll be 
arranging for next week. 
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Appendix C.3 – Highlight Report 3 

PRCO304: Highlight Report 3 

Name: George Plunkett-Smith 

Date: 21/02/19 

Review of work undertaken: 
 
This week, I’ve implemented new scoring mechanics as mentioned in the previous 
report. Ground targets that have a fixed score and the floating hoops are 
multipliers. This is displayed in the scene and each new score is added on to the 
total.  
 
Also added some bug fixes with respawning the ball so that now the user can do it 
on trigger click instead of waiting for the ball to hit the ground. I’ve also added a 
spectator camera ready for when I start the Viewing System phase of my project 
plan 
 

Plan of work for the next week: 

 
After discussing with Marius, I’ve decided to revisit the Golf Physics. It was too 
inconsistent and if the player swung too fast, the club would collide on the other 
side of the ball sending it backwards. The solution we created was instead of 
colliding with the ball, have it collide with a plane just before the ball. Get the point 
of contact and corelate that to the ball and apply the force. The point could also 
determine the spin of the ball.  
 
In the future, the plane’s position could be determined using the direction from the 
player to the ball so that the ball could be hit at multiple angles/direction. I’m also 
planning on adding more feedback to the user on ball hit.  
 
Due to doing the some of the scoring system mechanics this week, I will 
technically not lose any time going back to Golf Physics and could potentially 
spend longer so the project plan is not broken.  
 

Date(s) of supervisory meeting(s) since last Highlight: 20/02/19 

Brief notes from supervisory meeting(s) since last Highlight: 

 
Marius’ main points, as just mentioned, were the golf physics and user feedback. 
He suggested the plane system for ball collision, sound, particle effects and haptic 
feedback on ball hit. All the feedback should be scaled to the magnitude of the 
club. It was pushed that a new Golf Physics system really should be priority and 
that once this is nailed, the rest will fall into place, which I agreed with. 
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Appendix C.4 – Highlight Report 4 

PRCO304: Highlight Report 4 

Name: George Plunkett-Smith 

Date: 28/02/19 

Review of work undertaken: 
 
Done more research into the physics. Tried to implement the target/plane system 
mentioned last week. However, this was causing more issues than fixing. Main 
one still being that the club would miss the collision if too fast. Added in feedback 
such as haptics and sound that is scaled on club speed. Cannot do particle effect 
at this time due to a known unity bug. Need to update to 3.5 for it to work in VR.  
 

Plan of work for the next week: 

 
Starting from scratch with the physics. Have the ball move with a force from the 
floor first to get a normal flight. And then bring in the club calculations. Try to rely 
more on the Unity Physics than the OnCollision functions. Upscale the scene to 
improve physics too. I am concerned that I’ve spent too long on this, but I do 
understand that this is the priority and I’m willing to cut features if necessary.  
 

Date(s) of supervisory meeting(s) since last Highlight: 28/02/19 

Brief notes from supervisory meeting(s) since last Highlight: 

 
Marius again emphasized the importance of the interaction working. Suggested to 
start from scratch and upscale the scene so that objects are bigger to have a 
cleaner interaction. Done some changes such as removing extra rigidbodys I had 
and started the initial up scaling of the ball and the club. 
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Appendix C.5 – Highlight Report 5 

PRCO304: Highlight Report 5 

Name: George Plunkett-Smith 

Date: 07/03/19 

Review of work undertaken: 
 
I have a new physics system. Now using trigger and when the club enters it, it 
uses a raycast of the club head’s direction. It also uses the dot product to 
determine if hit was hit with the front on back face of the club. This was completed 
after another week of researching new potential solutions such as upscaling the 
scene and relying more on the Unity Physics.  
 

Plan of work for the next week: 

 
Expanding the scoring system and starting work on the leaderboard system. As 
well as adding more feedback on hit or on scoring a point. Do research into arcade 
still point scoring and feedback systems. Also start laying out the structure of the 
report.  
 

Date(s) of supervisory meeting(s) since last Highlight: 06/03/19 

Brief notes from supervisory meeting(s) since last Highlight: 

 
Marius said that the new golf hit system is a big improvement and that I can now 
start working on other features. Also suggested to start considering the report and 
try and do 500-1000 words a week. 
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Appendix C.6 – Highlight Report 6 

PRCO304: Highlight Report 6 

Name: George Plunkett-Smith 

Date: 14/03/19 

Review of work undertaken: 
 
Expanded the scoring, target and feedback system. Now a scoresheet which 
displays scores for each turn. Better trail that follows the ball. Experimented with 
new targets such as moving hoops, cups and a UFO. Added more sound and 
found particle asset packs to use in the future. Started research into reports and 
created a draft structure.  
 

Plan of work for the next week: 

 
Add local multiplayer to the game. Users pick how many is playing. New game 
loop for when there’s more than 1 player. Add change golf club height functionality. 
Add user able to move ball/tee functionality.  
 

Date(s) of supervisory meeting(s) since last Highlight: 14/03/19 

Brief notes from supervisory meeting(s) since last Highlight: 

 
Marius helped me understand few sections about the report such as Legal/Social 
issues and references. Again, advised to do 1000 words for next week. Suggested 
doing research into papers/journals about VR and start setting up user testing 
sessions. Also suggested to investigate ways to “beautifying” the environment and 
improving UI. 
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Appendix C.7 – Highlight Report 7 

PRCO304: Highlight Report 7 

Name: George Plunkett-Smith 

Date: 21/03/19 

Review of work undertaken: 
 
Started working on the Main Game loop. Users can now pick how many is playing 
between 2-8. Each player can change their nickname (which now is maximum 3 
characters like Bowling) and their ball colour. You can also toggle between Main 
Mode and Free Mode. I’ve also done 1000 words for my report. 
 

Plan of work for the next week: 

 
Complete Game Loop. This includes register each player score, period to allow 
users to switch VR headset which includes health and safety rules for the game 
and change height of club. Also make improvements on UI.  
 

Date(s) of supervisory meeting(s) since last Highlight: 20/03/19 

Brief notes from supervisory meeting(s) since last Highlight: 

 
Marius gave me tips about the sections I’ve written so far such as adding footnotes 
and making it less personal. Also do more research into statements I was making 
such as “Only two types of golf games”. Agreed that completing the game loop is 
the priority but also said that there needs to be improvements on graphical 
feedback. 
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Appendix C.8 – Highlight Report 8 

PRCO304: Highlight Report 8 

Name: George Plunkett-Smith 

Date: 28/03/19 

Review of work undertaken: 
 
Completed the game loop. Whenever there is a new player, a health and safety 
screen are shown before the user can hit the ball. Scores are now correctly 
updating and storing in a leaderboard that the VR and PC user can see. Game 
loop is also repeatable and doesn’t stop when all players have played. Also made 
improvements to UI. User can now change tee position and change camera view. 
Written another 1000 words in the report, starting the Approach section. Prepared 
for the usability session next week.  
 

Plan of work for the next week: 

 
Do the usability session to gain feedback and data. Continue adding more to the 
report. Start improving the feedback system in the game. This includes sound, 
graphics and particles. Also improve the Golf Club model.  
 

Date(s) of supervisory meeting(s) since last Highlight: 28/03/19 

Brief notes from supervisory meeting(s) since last Highlight: 

 
Marius gave me feedback about how to reference and footnote elements in my 
report. Also gave me feedback about my documentation for the usability session. 
Recommended to start work on the feedback system on the game as well as start 
preparing for the viva, understanding what sections of code do what mechanic and 
how they interact. 
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Appendix D – Usability 
 
Appendix D.1 – Consent Form 
 

Golf Smash VR 

Consent to take part in usability testing. 
 

I.  I……………………………………… voluntarily agree to participate in this
 usability testing.   
 

II. I understand that even if I agree to participate now, I can withdraw at any time 
or refuse to answer any question without any consequences of any kind.   

 

III. I understand that I can withdraw permission to use data from my interview 
within two weeks after the interview, in which case the material will be 
deleted.   

 

IV. I have had the purpose and nature of the study explained to me in person and 
I have had the opportunity to ask questions about the study.   

 

V. I understand that participation involves using an HTC Vive, which includes the 
headset and hand controllers, to inform the design and implementation of a 
Virtual Reality Golf Game 

 

VI. I understand that I will not benefit directly from participating in this usability 
testing.   

 

VII. I understand that all information I provide for this study will be treated 
confidentially.   

 

VIII. I understand that in any report on the results of this usability testing my 
identity will remain anonymous. This will be done by changing my name and 
disguising any details of my interview which may reveal my identity or the 
identity of people I speak about.   

 

IX. I understand that disguised extracts from my interview may be quoted in a 
dissertation 

 

X. I understand that if I inform the usability holder that myself or someone else is 
at risk of harm they may have to report this to the relevant authorities - they 
will discuss this with me first but may be required to report with or without my 
permission.   

 

XI. I understand that signed consent forms and original audio recordings will be 
retained in a private physical folder until the exam board confirms the results 
of their dissertation.   

 

XII. I understand that a transcript of my interview in which all identifying 
information has been removed will be retained for two years from the date of 
the exam board. (July 2021)  
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XIII. I understand that under freedom of information legalisation I am entitled to 
access the information I have provided at any time while it is in storage as 
specified above.   

 

XIV. I understand that I am free to contact any of the people involved in the 
usability testing to seek further clarification and information.  

 

George Plunkett-Smith, BSc Computing and Games Development. 
 

Signature of usability participant: 
 

 -----------------------------------------                    -------------------  
Signature of participant    Date  
 

Signature of usability holder 

I believe the participant is giving informed consent to participate in this study  
 

 -----------------------------------------                    -------------------  
Signature of holder    Date 
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Appendix D.2.1 – Question Form 28/03/19 
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Appendix D.2.2 – Question Form 02/05/19 
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Appendix D.3.1 – Form Results 28/03/19 
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Appendix D.3.2 – Form Results 02/05/19 
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