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Abstract
This report details all the work conducted by the Unreal engineer of Team Longbeard over the course of the module Major Project stage 1. The report highlights the various issues caused while developing for VR as well as the attempts to solve these problems. All the work that has been conducted during stage 1 has been mentioned and self-reviewed. All the documents that were created have also been included and have been referenced correctly in the appendices. 
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[bookmark: _Toc503539798]Introduction
This report will detail the production process of a prototype game called ‘Scrap Town Showdown’. This report will cover the work the Unreal Engineer completed throughout the project, any issues that occurred and the positives and negatives throughout the development cycle. The conclusion will summarise the document with a final discussion of the entire stage 1 project, also a further work section will detail what are the priorities of stage 2. The methodology will detail what will be conducted over the course of the module and the results will give a brief overview on what transpired during the module.

[bookmark: _Toc503539799]Methodology
[bookmark: _Toc503539800]Pre-Production
Documents need to be created for planning purposes and will aid the team throughout the project. These documents include gantt charts, mechanics list, assets lists, sound lists, a communication plan, risk assessment and a game design document. These documents will be split among the group members to ensure all documents are completed simultaneously, and the work won’t be piled up on one member. 
There will be a team gantt chart and individual gantt charts. This way the group gantt chart can show how the project is progressing as a whole, while the individual gantt charts can benefit each individual member by breaking down the tasks. Each member will also take into account a buffer period towards the end of the project, to ensure that no new content will be created and bugs or problems will be fixed. 
A mechanics list will highlight the mechanics needed for the game. The mechanics will be separated into four categories; Player, Enemy, Boss and Other. The mechanics will also then be rated by number in a descending order of priority. This will show the priority order as well as the type. Grouping the small mechanics will give a better understanding of what exact tasks are needed to complete the final mechanic.
The concept art will be outsourced to an illustration student. For this reason an art brief will need to be designed, detailing the style and what is needed for the game. This will aid the illustrator on their designs and regular group meetings will provide necessary feedback. 
A music technology student has been added to the team to develop the sounds for the game. A sound brief will be designed for them to follow that details the settings, themes and style of the game. In turn the music technology student will create a sound list detailing all the sounds that need to be created. 
Creating these documents early will help highlight what is needed for each task and a rough time estimate on how long it will take. If the task takes longer than needed then the buffer period in place shall give the member some extra time.
[bookmark: _Toc503539801]Production
A prototype demo of the game will need to be created for this stage of the project. The prototype will need to include a short playable portion of the level that will be used for the final product. At the prototyping stage not all the mechanics will need to be implemented, so the mechanics list will be used to help implement the base mechanics needed for a play-through. The prototype will be made in Unreal Engine as it is free to use and available in university. 
The game is in Virtual Reality so research will need to be undertaken on how to design and implement. The research will be in the form of video tutorials and any books or guides that can be obtained. Since virtual reality is a relatively new platform it may be troublesome to find the correct guides needed so some additional support may be required. This may be in the form of add-ons, downloadable demos or tutoring sessions. Virtual Reality also provides a number of platforms with the most notable ones as the HTC Vive, Oculus Rift and PSVR. If the game is to be optimised for each platform then all these platforms will need to be available and the limitations of each platform need to be assessed. Also due to the game being in VR, work can only be done in University as they have the equipment which is very expensive, and it also requires a computer that can run the equipment. 
[bookmark: _Toc503539802]

Results
[bookmark: _Toc503539803]Pre-Production
All the documents were completed for the project relatively early which helped aid the team. The mechanics list (Appendix A) was completed with all categories colour coded for better organisation, and the priority mechanics (Appendix B) were ranked and listed. The list was later updated (Appendix C). 
A team gantt chart (Appendix D) was created that all members contributed too and it was updated by members as the project went on (Appendix E). Individual gantt charts (Appendix F) were also created, however in the beginning the project was expanded which included more mechanics, and so revised individual gantt charts (Appendix G) were created. The individual gantt charts were also updated throughout the project (Appendix H).
The art brief (Appendix I) was successfully created and given to the illustrator. Problems with work led to missing some concept art, the problem was rectified by modellers. The sound brief was designed and given to the music technology student and a sound list was then created. 
[bookmark: _Toc503539804]Production
A playable prototype was successfully created. The initial idea was changed early on in the project which meant some mechanics were pushed back for stage 2. The prototype was only played on the HTC Vive, some experiments have been conducted onto porting to the Oculus Rift but more research needs to be conducted into optimization. PSVR hasn’t been looked at yet so is now a priority for stage 2. There are multiple bugs which need to be addressed before moving on with the project. 
The music technology student didn’t deliver any sounds throughout the prototyping stage, so proxy sounds found online were used. 

[bookmark: _Toc503539805]Analysis
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Two weeks into the project the scope was changed drastically. Instead of having a game where the user stands in one place and has the enemies pop up around them, the player would now be moving through the town using teleportation. This meant more mechanics had to be added as well as a complete redesign of the level layout. These tasks were then factored into the gantt chart (See Appendix G) and mechanics list (See Appendix C). The mechanics list had a shift in the order of priorities as teleportation was now involved and so were two new weapons. The game was originally going to have a single handgun but was now going to have a shotgun that can be wielded with two hands, and a grenade that can be shot from the handgun. The teleportation and shotgun mechanics were considered a high priority so some mechanics were shifted down the priority list. Both these new mechanics were grouped under the player category and since teleportation was the main source of movement it was immediately worked on. The redesign of the level layout was brainstormed by the team which was then edited by the environment artist. Adding these new mechanics meant the project started expanding into the buffer weeks (See Appendix G). Fortunately the time management gave an exceptional number of weeks to get the project done so the project would be finished later but still retain a number of buffer weeks. By setting these buffer weeks in the time management beforehand (See Appendix F) made a lot of problems easier to accommodate. 
The gantt charts were the main source of time management documentation and were therefore vital for the project. As previously stated having the buffer weeks helped drastically when new mechanics were added. The project suffered from a bug early in the development cycle and prolonged illness later in the project, which meant a lot of the work had to be pushed into stage 2. In an attempt to keep the project on track and prevent any more buffer weeks being used, the tasks that had to be pushed back were placed to work immediately when the Christmas holiday period ended. This was done in order to prevent any crunch time later in the project. The tasks that were pushed back included the shotgun and the player’s slow motion ability as the shotgun, having worked on before the illness, had to many bugs to be a satisfactory mechanic for the prototype. 
The art brief was worked on as a team, to ensure that all of the details given to the artist were clear and easy to follow, and was then given to the illustrator. As the project progressed the art was lacking and it was needed to start on the modelling process. In a later meeting the illustrator provided some concept art for both enemies but not all the buildings. To prevent further delays the modellers divided up the concept art respectively and, following the same art style, began modelling. By doing so the game would still achieve the art target that was set out and would prevent a bottle neck by waiting for all the art to be finished.
[bookmark: _Toc503539807]Production
VR proved to be difficult to use and caused many bugs.  In week 2 a bug was discovered which caused delays. In the Unreal editor the controllers stopped tracking completely, yet when in the Steam Home menu and other VR applications the controllers were tracking perfectly. A bug report was submitted to the unreal forums asking for help (See Figure.1).
With help from peers and the lecturers, the bug was found to be a problem with the Unreal framework, in which the game state blueprint wasn’t correctly set up. A game state is needed to hold all the data the game needs, such as scores, players, if the game is paused and so on. When creating the game state there was an error in the creation so instead of creating a new game state it copied the engine’s premade game state. Somehow this caused a bug with the motion controllers and meant they weren’t tracking. The bug was then fixed and the bug report sent to Unreal was then marked as resolved with the answer posted. This problem at the beginning of the project was really demoralising and affected the team. After it was rectified the work began to pick up pace again and no engine breaking bugs appeared again. 
Figure.1. The bug report regarding the controllers not tracking submitted to the Unreal Forums.

For the research on the various ways to interact and develop for VR, a book titled ‘Unreal Engine VR Cookbook’ by Mitch McCaffrey (2017) was the main source of information. It detailed the different aspects from world interaction, trace interaction, menus, optimization and much more. The aspects also provided exercises which were completed to try and implement them for the game. However after working on both the world interaction and trace interaction exercises they weren’t working. The problem could not be found so both aspects were left and additional methods were sought after. 
A YouTube tutorial was found which showed how to pick up, drop and use weapons. When more weapons were to be implemented however, the basic blueprint set up was not adequate and caused a lot of messy bugs (See Figure.2). When trying to edit this blueprint further it was clear that a better solution was needed if the player was going to have a choice of weapons to use. This was later in the development cycle and if the game was going to progress then decisive action needed to be taken.
Figure.2. The comparison between the player’s blueprint created form the YouTube tutorials (Top), and McCaffrey’s world interaction interface (Bottom).

To have a cleaner blueprint and to create a much smoother interaction with the games assets, the world interaction exercise by McCaffrey (2017) was attempted again. This time the implementation was a lot more successful and both weapons as well as interactive objects were successfully implemented. This may have taken time out of the project but it was much needed to have a better interaction as interaction in VR is highly important. McCaffrey (2017, p. 148) states ‘Failing a player’s expectation in a game is almost never a good thing; however failing a player’s expectations in a VR experience is completely immersion breaking.’.  
The world interaction provided a much needed improvement on the existing mechanics. They allowed any object to become interactive by allowing them to use blueprint interfaces and a scene component. Blueprint interfaces store data that communicates the player’s interaction through the scene component and into the object. This meant rather than having a complex set up in the player blueprint, all the interaction data was handled by the scene component which was attached to the player. To allow an object to be picked up all that needed to be done was add the interface to the objects settings, then check a box that says it can be picked up. Compared to the previous blueprint (See Figure.2.), where it would check to see what the player picks up then eliminating the wrong options until it found the right one, the interaction was vastly improved. 
When the project expanded its scope it was clear some kind of movement system was needed. Due to the nature of the VR system, using a control stick to move around can be disorientating to the player and can cause motion sickness. For this reason VR games usually use teleportation as their movement system. While teleportation is a movement system there are still different ways to approach it, such as free teleportation across a map, teleportation to certain points, automatic teleportation and a few more. After discussion as a team, the method chosen was teleportation to certain points. As the game is a shooter and the user will need to take cover from enemy fire, it seemed this was the best option as it allowed greater control over where the player was going to move to, and set up obstacles accordingly. 
The level was also redesigned to include the movement system but this also brought up another issue regarding the various VR systems. The Oculus Rift and PSVR offer front facing sensor tracking while the HTC Vive uses room tracking. Since the Vive was being used in University this meant that, where the Vive allows the player to have 360 degrees movement in VR with a dedicated space, the Oculus and the PSVR would lose track when the player turns around. To counteract this issue, the teleport points would orient the player to face a certain direction when the point is highlighted. This way the player wouldn’t need to keep turning around and getting tangled in the wires while playing the game. Later in the development cycle, the game will implement a smooth teleport transition to make the player feel less disorientated. 
For the prototype the basic enemies were considered a higher priority than the boss as the game can still function without a boss, and if the game only has a boss then it can be quite boring. The enemies were going to spawn in set locations with various spawn times so the player is almost always under fire and has to choose their moment to fire back. Enemy spawners have been implemented with spawn delays too control when the enemies will spawn to prevent a wave of enemies all at once. The spawn delay is also a variable that can be edited in the Unreal editor so can be changed relatively quickly if needed. The enemies need to be tested more so an accurate amount of data can be gathered on if they’re too difficult or too easy. 


[bookmark: _Toc503539808]Conclusion
Considering the scope of the project was changed so drastically, each member of the team was able to plan their work accordingly and within a reasonable timeframe. The illness late in the project affected productivity as two weeks of possible work were lost. Since the scope of the project was also changed early these lost weeks negatively affected the project at a greater capacity. This meant more work was pushed back, which in turn piled up more work for stage 2. This also affected moral as, not wanting to encounter crunch time later in the project, the work had to be organised in a way in which it wouldn’t become overbearing or counterproductive. Overall while not all features were present in the prototype, it was highly successful in demonstrating how the game was going to play, and how the mechanics were going to work. 
Developing for a VR platform was found to be a lot more challenging, as you have to create the game bearing in mind the player is actually going to be in the 3D space. While developing for consoles or PC all the user has to do is look at a screen, having goggles on and being in the game’s world offers an entirely new, immersive experience. Sound can play a very important part in VR when it is done correctly, however since the music technology student didn’t provide any sounds, this felt like the game experience was cheapened as it used royalty free stock sounds. The sounds were at a satisfactory quality and reflected what the game was meant to sound like, but it would have been improved it had custom made sounds.
A major aspect that needs to be addressed throughout stage 2 will be optimization. As previously stated each VR system is different in the way it tracks the player’s movements and each has a difference in quality. More research needs to be undertaken on how each system is going to handle the game and any other issues that may need addressing. Developing for each system is also good experience and will help for any future work. 


[bookmark: _Toc503539809]Further Work
Moving onto stage 2, the first major priority is to catch up on the work that was pushed back from stage 1. This means moving on from the lost weeks and continuing to push on to develop the best quality experience for the player. Time management has been a very successful aid throughout the project so aiming to finish with some buffer weeks left will benefit the team. To ensure this happens each member needs to be more realistic with their time management, and if they need more time they should have it planned well enough to incorporate it with ease. If the sounds are not designed soon then the team will also have to start planning for using stock sounds and learning blueprints. The Unreal Engine VR Cookbook (McCaffrey, 2017) will be used as a main source of reference throughout the project as it is a critical part in the development of the VR game. It is important to note that other guides may have to be looked at and used but at the moment this is the best source of information.
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The initial mechanics list.
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The initial mechanics priority list.
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The updated mechanics list 
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The updated mechanics priority list.
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The initial team gantt chart focusing on the mechanics
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The updated team gantt chart focusing on the mechanics
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The initial individual gantt chart for the Unreal Engineer.
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The revised individual gantt chart for the Unreal Engineer.
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The revised, updated individual gantt chart for the Unreal Engineer 
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The art brief for the illustrator[image: ]
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Gantt Chart - ScrapTown Showdown Monthly Overview
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Gantt Chart - ScrapTown Showdown Monthly Overview
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About

story

A gun for i, you sceeptad s bounty o free 3 town from the tyranny of 3 rogus sherifl e hs trapped sl the
toun's bots i he prison nthe centre of the town.

Gameplay
The game e 2nsrcad shacterset i 56l st i peicd. Th layer il 5 up Sgsinet  corrupt
0Bt sherifn 3 one onone soweown followed b 2 shoatout wih the sherfF's poss of deputies.

Initialy the piayer il face the Sherif, after which s mii game il Kickin ssing is deputies pop ot rom
beting cover (roofs, brres, windows, behind ins tc. There ar 3 founds i tota.Afer ach fght it the
sherift ha changesfor geting progressivaly more angry and scary.

The vlins of the game are il robots with s catoon themed st sy t them. The anvironment il besetin
= mll 0w square withthe buidings iy influnced by machinery.Isgin 3 snootng ange game such
25 Time CrissfHouse ofthe Dead

Character
Al the abors ill b in old western clthing which il be attred and westhered o show off some of the
machinsry and cicuiry in the robot. T robotsshould ook more blocky and primitve rather than humniike

25 s will it the sty the game will e iming for. They wil need o have ecogrisable facil feaures, but do
ot nset o be very detile, Comica esturessuch s 3 arge under-ice a5 would lz0 be cool.

Boss - The Sheriff

The Sheri i the main antagonist o he game and s aso the boss. He wil standinthe middisof the town
Cantre and angage the player in  standort. The Sherifwil b 3 ot uler and stangr than the st of i
passe and il ahrays Show his dominance over hem, The boss il v thrse stages i th game anc il

progressively gt stronger and mesnr and his design naeds o be sble torafect s, He i incharge and wil
e to clarly be diferentistedfrom hi deputies.
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Deputies
The deputies wil look similar 0 each other s tey ned to ok ke they al belong 10 one gang. They should

st vivid, riht clours ith pintch and cents i ths metal. They have stand ot from th resof the
nvironment but sl ook old 3nd weathered. They wilneed o ook wesker compared t the Sherf but il

g enough o clearly see and shoo .
f
-/

] [
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Environment
Following the cartoany syl o he robots,we viowld i th buiding in the town to be “top hesvy and
sylsed. 6ealy we would reed 56 inl dasign for the town including» lock tower, & lrge prison t 80 1n
the cenre o the circlar toun square, 3 bank, saloon, doctarepalr shop and asore. W imagined the
buidings t primarly be made of waod, but then have pares of machinery, such 25 ipes, chunky cogs, ires,
chimnys coming ot of them.For exampl, a ssloon may have 3 uga ditlery and 3 il purp sttached o t.
25 per the mage withthesilhouerts exampl that we provided, we imaged the town o be stuated na

canyen.
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