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Introduction
This is a report of my contribution to my team’s game ‘Cavern’. Cavern is a multiplayer game that requires players to work together to explore caves and gain valuables to sell get better equipment to travel even further into the caves. The game has some horror elements especially as the players descent continues, caves get darker and tighter increasing the claustrophobic nature that comes with caving and the lower the Player oxygen gets the more risk of hallucinations appearing to scare the player, enemies also appear. The game also has the comedic elements that come with multiplayer games, proximity chat allows players to chat and experience funny moments like passing others being chased or scared. The physics of objects and players in the game can also provide players comedic moments. 
the intended audience for Cavern is people who enjoy playing multiplayer games with their friends, the game appeals to people who both want to just have fun with friends and people who want to play the game seriously, people who enjoy teamwork with friends and would enjoy the nature of exploring the caves further and would enjoy the horror elements. 

Theming 
We had a general idea of we wanted the game to look like when we started to form ideas for it, we wanted it to lean more stylised and cartoony rather than realistic as we thought that would appeal to players and the gameplay, the comedy of the game, the physics and players, might look out of place with a realistic style. We looked at several games when generating ideas for the game itself and its style, in partiuclar we looked at games like ‘Peak’ [1] and ‘Lethal Company’[2], both stylised multiplayer games that have similar concepts we wanted to go for, they both feature exploring and traversing the map while working together with friends and manging resources like health and stamina and getting better equipment through the map itself and shops. We looked at these games when it came to helping choose the style of the game. We decided on specific stylisation filters in substance painter to apply to all models to help the game have a unified style even with multiple designers texturing models.
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Fig 1. Stylised textured examples of level objects (walls and floor)
Here are some examples of the texturing I used on my environmental assets, we used the wood and vibrance stylisation filters on all the models we created for the game resulting in a nice, stylised look that remains consistent across objects.


Research and process
When we first started to discuss the models and objects we needed for the game we split the tasks up amongst us. I took on the role of a character modeller as I modelled an NPC mole model for the game’s shop and the player character model. I used both Maya[3] and Zbrush[4] for all my modelling I did for the game. I looked online [5] to understand the pipeline of character modelling in games as well as Zbursh’s user guide [6] as it was my first time using the software. I created concept art for the models myself and once the team agreed on what they should look like I created block outs in Maya of the characters using the Unreal Engine [7]  player model as a size reference as we wanted to keep the size of the player model consistent with the engine, I took the block outs into Zbrush after that to use the sculpting tools there to create the high poly versions of the models that could then be retopologised in Zbrush to be used as a baked texture on the lower poly models. I used the blog I found online to assist in the process of how the models should be made and how I should go about it. Once the models were modelled and retopologised I took them into Maya again in order to UV unwrap them, from there I sent the model to the shared one drive so that another designer could work on texturing the models while I rigged and animated them to help speed up the process of finishing the models and to split the work load. After the character models I worked on modelling environmental assets, I again modelled them in Maya and then took them into Zbrush for more detailed modelling before texturing them in substance painter with the same filters other designers had been using so the stylisation remains consistent between models I textured them myself while other designers within the group modelled and textured items for the game. I looked into online sources and found an article[8] that helped with the process of creating the environment of the game, it had a lot of the same pipeline as character modelling with the programs and block outs I used the player model to create a level block out before creating object block outs based on that to get the sizing correct. I created the environment objects like the walls and floor to be modular like the article source recommends so that it will be easier to create the level and walls can fit together seamlessly without needing to model induvial walls which helped give me more time to work on other objects to help fill the cave which could be duplicated and resized to populate the cave with slightly different looking rocks without needing to model entirely new ones every new rock. I experimented with Zbrush and Substance painter as it was my first time using Zbrush and first time using the stylisation effects in Substance Painter, this helped me when creating all the models for this game and will help in the future models I create.

Applying Game Design Principles to the game
In order for the game to be good we had to of course think of the gameplay first, we needed solid gameplay before we could start to design how the game really looked, for help on the gameplay structure and level design I looked at the fundamentals of level design[9]. We came up with the idea of the core mechanics of the game first which included the traversal of the cave space, collecting valuables and selling them, picking up and using items and manging resources. We designed the level ideas based on the gameplay, we planned and discussed multiple types of caves we could have for the players to explore such as regular caves, smaller thinner caves, caves with lava or water, and caves with enemies these would allow for the players to need to traverse different environments while manging their resources correctly like stamina, health and oxygen. The management of resources led to opportunities to allow the players to choose to take risks for more valuable objects which they can sell to get better equipment but may lose resources in the process, things like adding valuables or equipment in hard to reach places, behind enemy spawns or under water forces the player to risk oxygen, health and stamina and possibly dying which forces the players to risk and coordinate properly to succeed and progress. To reward the player for taking risks they can get both valuables to take back and sell and possibly find used equipment in places like dead bodies and bags, these can be used by players to replenish resources they use like med kits for health, snacks for stamina and oxygen tanks for oxygen, these aren’t as good as newly purchased equipment but help to tide the player over while they explore and may encourage the player to take more risks and go further and force them to plan around resources they have and what they can find. The players will have down time when exploring by having the dangerous areas with threats be preceded and followed by safer areas with resources to help the player recuperate before heading further  into the caves and coming across more threats or needing to head back on themself to get out of that cave area with valuables, this gives the players time to rest instead of having threats constantly thrown at them which would just be stressful and unfun and also leave no time for players to come together which can make the multiplayer feature more frustrating than fun and helpful. When it came to the designs of models it was also important to keep performance and optimisation in mind, the poly count of objects would affect the game’s performance for the players making it harder and unfun to play if the performance was poor, to stop that from happening I deleted faces of objects that would not be seen by the players such as the bottom of floors and rocks, I used low poly versions of the walls and rocks and applied the higher poly models as baked textures to allow the detail to exit without affecting the performance too much. The character models like the mole and the player were the models I made with the highest poly count as they needed to retain their shapes clearly and be used for animations, it allowed for a higher level of detail in the texturing allow for hand painted areas like the player clothing and mole fur patterns, these models were still optimised though as their higher poly models made in Zbrush were retopologised to be lower poly which would run better in the actual game.
Reflection on Research 
I think my research into gameplay needs and designing models helped me work within my team, it gave me a clear view of what I should aim for when it came to how they should progress and fit together with the other designer’s models. I used my research to plan from concept art, to block out, to the modelling and texturing. My research helped me to work within my group by showing the importance of planning, concept art was a good way to get ideas across and agreed upon by the other members of the group before going into actually modelling and stopping scenarios where people have gotten the wrong idea about the stylisation and what things should look like, my research also helped me learn how to use Zbrush for the first time, although I found the program hard to navigate and use at first it became useful for making detailed models and I would like to use it more when it comes to modelling as I liked how the models turned out with the extra detail. My research also helped speed up my work, by sizing block outs of it the base player model of Unreal Engine it meant nothing had to be resized after and it all fit the sizes of the other designers' models, it also helped with the character models as the texturing, animation and rigging could be split between two people instead of needing to do both processes individually which would have taken longer and resulted in less time to create more assets. I think that I could have done more research into the roles of game design which would have helped further, looking into things like how designers work with developers during the game designing process might’ve helped communication between us and helped to speed up the process of the game and its assets creation. More research could’ve been done also into how concept art and block outs are created and used efficiently within a game design team I think as that would help with the stylisation being consistent, having sizing be consistent and would help with everyone being on the same page about what we were creating, what needed to be done and how it should look. Overall, I think my research helped my contribution to my team and that i helped the way my models came out and how I worked, and more research could have helped to streamline the process we went through with the game, which I fell would have helped with the timing and smoothness that the project had as things could have been sped up and better planned and communicated to each other.
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