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This report is an analysis of the work done on the game ‘Scrap Town Show Down’. It details the methods used in planning and making the game, the results of this planning and the outcome of the methods used. It also details any changes made to the original plan. The results are then analysed and discussed so that they may be learned from in future projects.
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‘Scrap Town Show Down’ is a single-player VR shooter. The player navigates a small town armed with two pistols and a shotgun and is tasked with making it to the centre of town to face off with corrupt Town Sheriff. 
This report will set out to examine and analyse the practices of the design team as they proceed with the development of the game. 


[bookmark: _Toc503544733]Methodology
[bookmark: _Toc503544734]Pre-Production
This phase of the project will take place before anything else is completed. This is where the majority of planning will take place. The creation of Gantt-Charts, risk assessment sheets and communication plans will be done by all members. This is also the stage where Art and Sound briefs will be created in order to inform the concept artist and the sound designer of the games over-all style and vision.  A game design document will also be produced with each member detailing their plans for each of their respected areas of design. It will contain gameplay, story, character and environment overviews.
[bookmark: _Toc503544735]Concept Art
The concept art for the project will be outsourced to an Illustration student. This will be done because none of the team members are confident enough in their concept art skills to produce work of a high enough level. Doing this also frees up time in the team’s schedule to focus on other preproduction tasks.
[bookmark: _Toc503544736]Character Design
The character designer is in charge of modelling and texturing characters and weapons used by the characters in the game. Using the art created by the concept artist, a set of orthographic will be created for each character. There are four unique character models to be made; the ‘Deputy’ and all three stages of the final boss/’Sheriff’. The Orthographics will be created in Photoshop and used in Zbrush to make a rough mock-up of the model’s proportions. The resulting mesh will then be used in Maya 2018 to create a blocky proxy model that will be passed on to the team’s animator. The proxy model will then be returned to Zbrush, where the final high-poly model will be created. The High poly sculpt will need to be retopologised and UV-unwrapped in Maya. This process will be followed for all four models. Each model will be textured in the second semester, but as it is a new process for the character artist to learn, research will be undertaken throughout the duration of the project.
The player will use two pistols to shoot enemies. The design of the guns also is a responsibility of the character designer on this project. This will require them being designed from scratch. This process will start with research into period accurate weapons from ‘The Wild West’ era (1800’s western America). This as well as research into more modern firearms will be used to create concept art for the weapons. The concept art will then be used to create proxy models that can be used as place-holders in the engine until the final models can be completed. 
[bookmark: _Toc503544737]Rigging and Animation
The animator is tasked with animating characters and objects such as the weapons. This will require making a skeleton for each character, skinning it to the model and then capture the animations using the optical motion capture system. All skinning and rigging will be done in Maya 2018, and all animation clean-up will be done using MotionBuilder.
[bookmark: _Toc503544738]Engine Implementation
This role is assigned to the Technical Artist. This job involves everything to do with game mechanics and the game engine. The Technical artist will use Unreal Engine 4 version 4.17. Due to the game being in VR, a great deal of research will need to be conducted in this field. Books like ‘Unreal Engine VR Cookbook’ (McCaffrey, 2017), will be used a lot throughout the process.
[bookmark: _Toc503544739]Environment Design
The environment designer will use the design pieces done by the concept artist to create the environment. The buildings in the environment will be created using a modular asset system. This means that a collection of uniform parts will be constructed in such a way that they can be arranged in different, unique combinations to create a varied environment, but in a more efficient way than if each building was to be modelled individually. The environment assets will all be modelled in Maya 2018. Environment textures will also be created semi-procedurally using Substance Designer.
[bookmark: _Toc503544740]Sound Design
Included I the team is a music technology student whose role is to create and implement sound and music into the game. This will have a similar effect to outsourcing concept art to someone better equipped to handle producing it. Having a dedicated sound designer will theoretically increase the quality of the game’s sound and will decrease the workload on other team members, especially the technical artist.
[bookmark: _Toc503544741]Game Testing
Game testing will need to be an important part of the design process for this project. Being a VR game, there are a lot of extra factors to consider. Things like scaling, navigation, lighting and colour can act very differently a VR environment as opposed to a traditional gaming experience. Everything needs to be tweaked and changed to counteract some of the potential physical side-effects of using VR, like; motion sickness and disorientation.  
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The Pre-production planning stage of the project went smoothly. Each team member constructed their own Gantt charts that were all compiled into one large team Gantt chart. The character design section was originally only planned up until mid-way in semester two. This was due to ongoing research and learning for the texturing process. It wasn’t known at the beginning of the project how long this process is going to take.
As the project went on, there were several major revisions to the team Gantt chart to accommodate for changes to the game’s design. The scope of the project was increased, and the presentation of work for the module hand in was revised. The hand in was now going to consist not only of a playable demo, but an art target as well. This meant that the character texturing process was going to be pulled forward. It was now necessary to re-plan the Gantt chart to account for his. 
[bookmark: _Toc503544744]Character Design 
There were many changes to the character design process. The first task competed was turning the art from the illustrator into working drawings. Orthographics were produced of each unique character. Each one was made into 3D proxy models but instead of using Zbrush the models were made in Maya straight away. This was done as the characters are all robotic and mechanical. Making them in Zbrush would make it difficult for the rigger/animator to convey this idea through their animations. Upon completion on the enemy proxy models, the next stage of production was to make a proxy model for the player weapon. It was at this stage in production when a large change in scale was made. Instead of only having only one weapon that can’t be put down, the player would now be able to not only be able to put down their pistols, they would have a shotgun weapon as well. This added two new models to the list; the shotgun and the player’s hands. 
The weapon design process began with the pistols. Several concepts were drawn up for old west style weapons. A rough proxy model was constructed and tested in VR. The problem with this original design was that it felt very weak, the size and shape of the weapon didn’t suit the VR environment. This meant a complete re-design was needed. This time the design process was changed due to suggestion that more iteration was needed before a final idea was decided upon. This lead to the creation of silhouette sheets in Adobe Photoshop. The first silhouette sheets consisted of about 12 unique silhouettes made by splicing and cutting up images of a wide selection of firearms sourced using Google Images. A very brief survey was conducted using the 3rd year and M-Arts students present in the classroom. From this survey, several aspects and characteristics of each design were highlighted and carried forward into a further stage of silhouettes from which he team decided on which design would be the final one. Using this silhouette a concept design was sketched up and immediately prototyped for use in the engine. The exact same silhouette-to-concept process was used for the shotgun design. Following which a prototype was again made for use by the technical artist.
The next task was finishing the ‘Deputy’ character model. Originally the model was going to be sculpted in Zbrush after the proxy stage but due to the hard edged, robotic nature of the model it was decided that it would be modelled solely in Maya. This also came about after the large expansion from the original game design because there was no longer a need for the retopology stage of modelling saving a vast amount of time that was needed to texture the model in time for the art target. 
The art target required a textured version of the ‘Deputy’ model. This meant starting the texturing process much earlier than planned. With help from the Environment designer, the texturing process was learned ahead of schedule. Together with the Environment designer, a texture specification document was written. This served to maintain a specific style across all work that would be textured in the future following its creation. The document contains details of shader configuration and examples of some of the procedural environment textures.
The ‘Deputy’ was textured with several examples of different types of ‘ambient’ or ‘environmental’ damage. A sandy version and a rusted version was created along with the plain version.
[bookmark: _Toc503544745]Rigging and Animation
Following the completion of the proxy models, each one was rigged and several key frame animations were made for each. The ‘Deputy’ model only required a standard bi-pedal rig. However, the ‘Sheriff’ character has three different stages to the model. A regular rig wouldn’t have enough limbs to accommodate the extra arms that he requires when he transforms and having three separate rigs, one for each stage, would take too much time. The Animator came up with an interchangeable rig that could fit onto all three stages. The les and body are constant across all three, but the final rig features bones for all four of his arms and three different head bones for each of his stages.
[bookmark: _Toc503544746]Engine Implementation
The design expansion had a huge effect on Engine Implementation as it drastically increased the amount of mechanics that needed to be created in blueprints. The Inclusion of weapon and interaction physics was completed, along with many of the planned player mechanics like shooting and reloading. The expansion of the level also meant that it was necessary to design a method of player navigation. A version of teleportation was decided upon. The re-orientation came as a way of directing the player towards the action but also as a way to keep the player facing the sensors at all times on VR platforms such as Oculus Rift and PlayStation VR.
[bookmark: _Toc503544747]Environment Design
Another area changed drastically by the expansion was Environment Design. The level grew massively from a single standing shooting gallery in a town square, to a full level with streets leading up to the final boss area. This mean a much larger variety of buildings and assets would need to be designed. The original modular buildings were modified and expanded upon to include many more variations. They were also constructed in such a way that there could be a wider use of tileable textures that were procedurally generated by inputting hand drawn textures into Substance Designer. 
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The work done in this stage of the project is what resulted in the team being able to expand on the original game idea. Without the time management documents and the meetings discussing what each team member could achieve, the significant changes to the project could not have been implemented. Time management allowed the team to avoid wasting time later on, by figuring out how to structure their individual time. 
The Gantt chart was made clearly available to each team member via the team’s Google Drive. Each new update was accompanied by the name of the person who made the changes so that it was easier to identify where the changes were made to the chart. 
Fortunately, there were no significant accidents of mishaps that caused any major setbacks so the risk assessment wasn’t referred to at any point after its conception. It is the process of creating the chart together as a team in the first place that perhaps lead to such a smooth process. 
[bookmark: _Toc503544750]Character Design
[bookmark: _GoBack]There are several points that can be learned from that occurred during the character design process. The first of which was the decision to only use Maya in the modelling process. This decision was not made lightly but in the end proved to be beneficial. It allowed the character designer to create something that looked more like a functioning machine than an organic being. It is possible to create hard surface models in Zbrush but doing the modelling there would require a complete retopology of the mesh before it could be used. Creating the model in Maya at the desired poly-count from the beginning saved a lot of time that could then be used elsewhere on the project. The finished ‘Deputy’ model is comprised of several separate objects. This came about because it makes rigging a robotic/mechanical character easier to perform. It means the rigger can spend less time weight-painting to achieve the correct look. These separate objects can also be used in the future to create ‘gibs’ or destructible enemies hat break apart when shot by the player. 
The time saved modelling characters came in very useful after the expansion. It allowed the character designer to put more time and research into designing and testing the player’s weapons. This was a process that ended up taking longer than planned. The increased length of time came down to the discovery of a new way of conceptualizing many iterations of each design very quickly. This new method was using silhouettes made in Photoshop. Using this method instead of the initially planned method of drawing out each idea in full, allowed for more designs to be explored before the final one was chosen. So despite more time being spent than planned, far more design work was actually achieved than if the previously known method was used for the same amount of time. In fact it allowed for the design and proxy-modelling of two unique weapons (pistol and shotgun) instead, of the initially planned, one (pistol).
Due to the need to create an art target, texturing was begun far earlier than expected. This meant that the modelling of the boss character had to be pushed back until semester two. It also meant that the learning and research into the texturing process happened a lot sooner. But with help from the Environment designer this wasn’t a significant problem, and with help from the technical artist, testing and implementing in engine was now also possible. It was this sharing of experience and cross-disciplinary knowledge that helped with keeping the texturing process on track.
[bookmark: _Toc503544751]Game Testing
This is an area where the team was perhaps lacking a bit. Although there was plenty of testing between team members, there wasn’t any significant testing done with anyone outside of this. On a few occasions testing was done with other 3rd year students and the course tutors. With any game, testing is an important stage of development, perhaps even more so in VR as it is such a new platform. This is an area that will require more focus as the project goes on. With the limited amount of testing done however, it was found that the mechanics are very enjoyable even since the earliest prototyping stage. As more mechanics and features are added, more testing will be a necessary requirement.
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To conclude, the project so far has been successful. The game has evolved a huge amount since its original conception but due to good planning and communication, this hasn’t had any visibly negative effects. 
The team works well together. Any problems encountered were discussed and solved professionally. Time management and project planning was well utilised which allowed the team to eventually expand the goals of the project beyond what was planned in the beginning.
The character design process went smoothly. All targets were met thanks to help and advice from other team members. The design of the ‘Deputy’ character and the decision to model everything in Maya and not Zbrush saved a significant amount of time that was eventually used to help improve other aspects of the project.
The main take-away from his project though is that the use of good planning in the beginning will not only help to avoid disasters from occurring but it can also help a team produce an end result that is much bigger in scale to what was originally thought possible. 
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