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This report details the work undertaken during the Major Project stage 1 module by the character modeller and lead blueprint engineer for the Awesome Trio team.
The introduction outlines the contents of the document, while the methodology goes into detail on how the project will be undertaken, such as what programs will be used and what work will be done.
The results document how the project progressed, while the analysis discusses any problems that arose during this time, how they were addressed, as well as the positive results.
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Introduction
This report details the work done during the first term. It briefly mentions the documentation completed by the team at the start, which aims to keep the project running on time.
It will discuss how the project has developed, such as in the mechanics chosen, the character movement, other style choices made such as the destructible materials, and how they all work within the engine. Results of any playtesting conducted will also be discussed, along with how they change the design of the game.
The modelling process of the Minotaur will be examined, such as how it will be created and how its additional parts will be added, as well as the process from beginning to end. This includes the retopology and the final UV unwrap.
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The aim of the project is to have an art target and working mechanics by the date of the assessment. This includes documentation such as a game design document, risk assessment, Gantt chart, and quality control to keep the project on track.
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The Unreal Engine has been chosen to create the project as it is a free-to-use program, meaning it is available for use outside of the university.
With an idea settled it is important to have an Unreal Project set up as soon as possible. This is so that testing mechanics will be possible from an early stage, as well as deciding and experimenting with the layout of the level’s landscape.
The initial set up will include a basic level and character controller to test mechanics, at which point the project file will be passed on to being the sculpting of the landscape and the formation of the level itself.
The basic level will include examples of the mechanics desired in the final product. This will include a section of platforms to test jump height and distance, as well as character movement speed, to establish an adequate speed at which the game can be played. It will also feature two identical tracks running parallel to each other, to simulate how the end goal of the game is a race between two player characters or a player character and an AI character. This will also test the best method of laying out the final level, and help asses which aspects would be best removed from the final product.
This test level will also allow the testing of a respawn feature, which will bring characters back onto the track when they take too much damage or fall off the edge of the track. When respawning they will reappear at designated points on the track, which means making sure that they do not create an advantage when respawning. This will factor into the design of the level.
Destructible materials will be used when creating the obstacles throughout the level. Since the characters are large creatures charging through to the end goal, part of the appeal of play will be breaking through assets and watching them fall apart. Research will be made into how best to create and change the properties of the materials to best suit the game.
This test level will be used for play testing, to see how well the mechanics work and how they can be best adapted for the final design of the game.
The character movement will consist of basic locomotion, a sprint function to increase speed with a button press, and a jump function. They will be adjusted to best suit the level, which will be judged by play testing.
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To create organic-looking model, since the Minotaur is a living creature, it was decided that ZBrush would be used to create the detailed model. ZBrush is known for its capabilities with detailed modelling, and Maya is a good program for retopology and UV unwrapping that is available in the university.
To begin, a proxy of the Minotaur character will be created in ZBrush, which will be used to create a skeleton for animation. From this proxy, a detailed sculpt will be created before being transferred to Maya for retopology and UV unwrapping. This will help reduce the poly count of the model, and prepare it for texturing in Substance Painter. The retopologised and UV unwrapped model will also be passed on for animation.
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The project did not follow the Gantt chart coming into the last month of work. Much time was spent relearning how to use the Unreal Engine, and researching how to create specific blueprints for the needs of the game. Basic character movement has been achieved, a test level for mechanics was created and used for minor testing, and teleportation has been chosen in place of respawning.
Multiplayer has been achieved within the editor, allowing the spawning of individual character models in specific starting locations, but became unresponsive when the level was built as an executable test. Split screen easy to accomplish using option given in Project Settings.
As mentioned above, teleportation has been chosen over respawning, allowing the player character to be moved to specific locations rather than destroying the mesh and re-creating it at a desired point in the level.
Destructible materials are easily available through a plug-in loaded into Unreal, allowing the creation of a material by using pre-existing assets loaded into the project file.
Only minor playtesting achieved, the results of which were used to edit the character movement and the layout of the level.
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The design of the model was changed during the early sculpting stage, resulting in a new proxy being passed on for animation a week later than planned.
Learning the controls of ZBrush after little to no use was time consuming but manageable, but also pushed back the project another two days.
Retopology was restarted three times because of poor geometry, but this coupled with following good edge flow practices made any later problems easy to fix.
UV unwrapping the model also took longer than expected due to lack of understanding.
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A large problem was time management. Despite a detailed Gantt chart created early in the project, personal charts were not fully maintained and tasks were not re-arranged to make up for certain parts of the project taking longer than anticipated. As a result, some tasks were not fully completed, as seen with the problem concerning the multiplayer.
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The initial set up consisted of creating a ‘character’ to allow for gameplay. Following the Unreal Documentation, the basic input setup and character blueprints were created using a basic mesh created in Maya as a character model. This helped when it came to creating the multiplayer aspect later, as it meant there was already a simple base from which other characters could be created. Coupled with basic materials these base characters made it appealing to play testers when testing out mechanics.
A level was also created that provided the player with a short obstacle course: a series of platforms slowly ascending to a plane with three destructible materials, followed by a spiral pathway leading around to the top of a cone shape. This level was made to partially mimic the desired layout intended in the final level, though the first instance of platform use was primarily to test walk/run speed and jump speed and velocity. The level proved useful to test the character’s basic movements, though as the actual level was built this test level was used less often. It was also where the teleportation respawn was tested. It was useful to use this separate level to test mechanics as it meant that any edits created here did not affect the development of the main level.
Setting up basic multiplayer was easy by using a ‘Create Player’ node, but this only created additional copies of the current set-up player character, which could be controlled by each independent controller. Creating a blueprint that would allow the spawning and controlling of two individual characters was completed by following a YouTube tutorial by Red Line Games, but was assumed to be part of the problem of multiplayer failing to work when the game was built. Upon the removal of the blueprint the problem persisted. This was not reinstated before assessment, but will be tested again to try and find a solution. Unless another way of creating unique characters for a multiplayer game is found, this will be the method used and will have to be fixed.
Another YouTube tutorial by an Unreal Engine programmer was also followed, but was not completed due to the single-camera mode implemented. Though this was useful for an earlier iteration of the game idea, when that was removed this tutorial was no longer as useful as the other tutorial used. The spawning multiple characters aspect may be used, if it works when the game is built.
To relocate any player characters that have fallen off the course during play, a method of teleportation using trigger volumes and target points has been implemented. The originally intended plan of using respawning was scrapped as it required the use of hit points and model destruction and repossession, while teleportation simple relocates the desired model to designated targets. A problem was discovered when initially using this process as when the volumes were triggered they would only teleport Player 0, or the first player controller character, back to the designated target point. This was solved by using a blueprint node that teleported the specific mesh of whichever player character model overlapped with the trigger volume (‘Get Overlapping Actor’ node). This removed the need of a hit point system used only for when a player character falls off the track.
The Unreal Engine allows the easy creation of destructible meshes through use of the Apex Plugin. This plugin uses any imported static mesh chosen to create a new destructible mesh, which can be placed anywhere in the desired level. Details such as fracture amount, debris size, and explosion velocity can be changed within the properties of the new mesh, though the debris created causes new collision data to slow down the player character. The aim of the game is to allow the player character to charge through these meshes with little to no drag, therefore the next step for the destructible materials is to prevent the slowing of the character upon collision.
Though some play testing was held, not enough was done to provide accurate quality control. The character controls were still awkward for some players nearer to the assessment date, and falling from the main track onto the surrounding environment still happened frequently. Fixing this is a priority, as is extending the length of the level and adjusting some areas where players struggled to traverse the designated path, or adding in completely alternate paths.
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The model was created by following the provided designs, and the creation of the proxy was initially on time according to the Gantt chart. But following unfavourable reviews the design was changed to incorporate mode realistic proportions, giving an overall more pleasing look to the model. The arms, previously too long, were shortened and the shoulders were broadened, bringing the Minotaur to more equal proportions. These changes, along with a resizing of his feet to make them larger, made it so that it didn’t look as if he was overbalancing. Once the proxy was completed it was passed on for animation, at which point the detail would be sculpted for the high poly model.
At the discovery of some hidden faces in the hands the model was transferred between ZBrush and Maya to try and keep track of any more. This slowed down the process due to the difference in user interface and camera control.
While some additional parts for the model, such as the nose and horn rings, were added in ZBrush by amending the sub-tools, the manacles were created in Maya and imported to the ZBrush project. While ZBrush is good for creating natural shapes and features, Maya has the capabilities to create symmetrical and even shapes, which were preferable to have for the metal manacles. Though the edges were still sharp when imported to ZBrush it was possible to soften them even to make them fit in with the rest of the model.
Retopology took longer than expected because of lack of experience. This led to several restarts after problems with the hands, with too much details being added and the poly count constantly remaining too high. After some revisions and a limit of loops set for each body part, the work progressed more smoothly, though there were still some problems with edge flow. Too much focus was given to making sure the shape of the body was maintained for the low poly model, and eventually loops did not match up. Many of these incorrect loops became problems during the UV unwrapping when parts of the model did not separate correctly. This caused the projected time line for the project to fall behind by another week.
Due to lack of task reassessment the high poly mesh was not exported properly for a bake during texturing, and therefore wasn’t used for the assessment. As a result the model lacked all the details created during the sculpt, causing it to look flat when exported to engine. This will be fixed in the first week of the next term.
These problems could have been prevented with better research into retopology, but this was not done in part because of the poor time management when other problems came forth earlier in the project.
The UV unwrapping itself took less time than projected, which helped put the project back on track by a few days, but not enough to make up for all the time lost to restarting the model and the retopology.
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It was clear during this part of the project that keeping to a well-managed plan is important. When parts of the project started to fall behind no plan was adhered to, and other parts of the project started to fall behind. A better plan, with better corrective processes, should be implemented for the next part of the project.
Setting up a test level was useful. It allowed the testing of mechanics and player character controls in a concentrated environment, as well as environment choices as obstacles. It also allowed the testing of character relocating through teleportation and trigger volumes rather than hit points and model destruction and respawning.
Basic multiplayer is simple to accomplish thanks to Unreal’s ‘Create Player’ node, and spawning individual characters for each player could be set up in the editor, but for some reason did not work when the game was built. A single camera tutorial was also viewed but set aside as the specific mode it would be used for was no longer being used, but the blueprints used to spawn will be tested to see if they work when the game is built.
Destructible meshes are easy to create and use. A mesh can be created from a current static mesh, and can then be placed through use of the destructible mesh anywhere within the environment.
Only a small amount of testing was conducted, which gave a small amount of feedback from which edits could be made, but not enough for adequate quality control. Consequently, there are still pitfalls when playing the current level, but will be edited during the next term.
Changes to the character design caused a delay in the completion of the final proxy model, and difficulty with the user interface and camera controls of ZBrush caused a knock on effect of too much time being spent on sculpting the model. In the end the modelling of the Minotaur character took an additional week. Lack of research into retopology caused more delays with constant restarting and adjusting, and overall the model took twice the allotted time to complete. Transferring the model between ZBrush and Maya helped keep track of any hidden faces that appeared.
Creating rigid materials such as the manacles proved to be easier to manage in Maya and then transferred to Zbrush rather than creating them in ZBrush.
UV unwrapping the model took less time than anticipated but did not make up for the additional time it took to complete the model. This knock-on effect meant that very little additional work could be done before the assessment time.


[bookmark: _Toc503546266]References
Docs.unrealengine.com. (2018). Live Training - Blueprint Implementing Local Multiplayer. [online] Available at: https://docs.unrealengine.com/latest/INT/Videos/PLZlv_N0_O1ga0aV9jVqJgog0VWz1cLL5f/ZOc9fV6Sap4/ [Accessed 12 Jan. 2018].
Docs.unrealengine.com. (2018). Unreal Engine 4 Documentation. [online] Available at: https://docs.unrealengine.com/latest/INT/ [Accessed 12 Jan. 2018].
YouTube. (2018). Unreal Engine 4 Local Multiplayer Tutorial Part 1 - Spawning Players. [online] Available at: https://www.youtube.com/watch?v=PpGdOCvWk74 [Accessed 12 Jan. 2018].


[bookmark: _Toc503546267]Appendices
1. Team Gantt Chart (unfinished and unedited)




image1.emf


