Introduction
This design document will investigates the creation of a showreel, designed to showcase an environment created with a selection of Computer-Generated Imagery objects that have been modelled and used in conjunction with a CGI rollercoaster. It talks about the entire process, from researching right up until the final showreel is finished. The result is a 360 POV video of a CGI rollercoaster going through a theme park environment, showcasing 3D modelling and animation skills.  
Aims and Objectives

Aims: 
This project aims to create a showreel that will showcase an environment created with a selection of CGI objects that demonstrates 3D modelling and animation skills.
To showcase skills using software like Maya, Adobe Substance 3D Painter, and Unreal Engine.  
To create and texture CGI objects that could be used in conjunction with a CGI rollercoaster. 
To create a showreel that will showcase the finished product.
To pitch the final product.

Objectives:
To research how to create a showreel, an environment, and a selection of CGI objects that can be used in conjunction with a CGI rollercoaster.
To test and analyse the production of CGI objects for development. 
To assemble an environment that includes CGI objects used in conjunction with a CGI rollercoaster.
Inspirations
One of the inspirations behind this project was the Stealth Plaza at Thorpe Park. 
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Description automatically generated with medium confidence](Theme Park Worldwide, 2024)
This was used as one of the inspirations because despite there not being too much scenery in the area, the way it uses the rollercoaster as the centerpiece and incorporates it into the layout of the area looks appealing to people who may want to ride the rollercoaster. In addition, the layout of the rollercoaster that was previously created and will be part of the environment is similar to that of Stealth. 
This inspiration ended up being quite useful as it inspired the layout of the environment and thus helped a lot when blocking out the scene. 
[image: A roller coaster with trees and a river

Description automatically generated with medium confidence](Theme Park Worldwide, 2024)
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Description automatically generated]Fig 1. A screenshot from Maya
One way this inspiration could be used further is by including some more theming elements to go with the rollercoaster, as this would have helped the theme of the area come to life a bit more. For example, The Swarm at Thorpe Park has a post-apocalyptic theme, and the theme can be seen throughout the ride’s area in lots of scenery objects and the station building. 
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Specific Details
The theme of the area that was created for this project is peace and tranquillity, similarly to that of the rollercoaster. This theme ended up translating reasonably well throughout the area as the blue and white colour palette used, similarly to the rollercoaster, went well. One way the theme could be implemented better in the future is by having more themed scenery objects placed around the area, as this would have helped make the theme more noticeable.
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Description automatically generated]Fig 1. A screenshot from Maya
The objects that were used in the environment included trees, an archway, a shop, benches, bins, lampposts, fences, a Ferris wheel, a rollercoaster cart, a storage container lock and a storage container. These objects ended up working quite well in the environment, as they complemented the rollercoaster without being too excessive while letting the rollercoaster be the focus of the environment. 
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One way these objects could be implemented better in the future would be by making their shape fit better with the peace and tranquillity theme of the area.  This could be done by making the benches shaped a bit like a bird or by making the shops look a bit like beach shops. 
Cloud simulation was also used in the project. The clouds were created using Maya’s 3D container and fluid emitter.
While researching, it was discovered that there are many different cloud formations, the main ones being cirrus, cirrocumulus, cirrostratus, altocumulus, altostratus, nimbostratus, cumulus, cumulonimbus, stratocumulus, and stratus. The cloud formation used in the project was cumulus. This is because it was discovered that cumulus clouds develop on days of clear skies due diurnal convention. (National Oceanic and Atmospheric Administration, 2024)
The clouds were a good addition as they helped the environment feel more realistic and immersive. 
One way in which the clouds could be improved upon in the future is by adding more variation, as it was discovered that all clouds are slightly differently shaped (SciJinks, 2024)
Regarding the colour scheme, blue was the main colour used throughout the environment. The reason for this is that it was discovered that in design colour theory, blue is colour that represents peace. This is because it is synonymous with the daytime sky on a calm day. (Sea Pointe, 2024)
This worked quite well in the end, as blue was also the colour of the rollercoaster. This helped bring the entire area together as it was consistent throughout the area. One way this colour scheme could be improved is by using more different shades of the colours. This would have made the objects more interesting, as it was later discovered that having different shades of the same colour can create a sense of depth. (Livingetc, 2024)
Look Development Research
Some look development research was carried out that involved looking at various different images of objects to inform the creation of the environment. The way in which this informed the creation of the environment was by giving an idea about what the objects would end up looking like. Below (Fig 3) is a mood board with images of the different objects being created to help with their look development. 
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Description automatically generated]Fig 3. A screenshot from Miro
One thing that was discovered when doing look development research was that different areas of theme parks usually have a set theme, (Coaster Force, 2024). This theme helps everything in the area come together and look like everything is meant to go together. Some examples of area themes that have been used in the past include fantasy (Fantasy Island), adventure (Chessington World of Adventures), nature (West Midlands Safari Park), and film (Universal Studios) (Wabash Valley, 2024). This ended up being helpful, as having a theme means that guests believe that they actually escaped to another world (Park World, 2024). This suggests that people who watch the POV of the rollercoaster would feel more immersed. 
Over time, the paint on rides and scenery items at theme parks often chips away and gradually deteriorates. The rides are usually made out of wood or steel (BigRentz, 2024) and use carboline carboguard 690 and carboline carboguard paint (Ampp, 2024). The reason the paint chips away and gradually deteriorates is often due to general wear and tear and environmental factors (Ray Access, Inc, 2024). This was helpful information as it helped to inform the look of some of the textures as shown Fig 4 below.
[image: A ferris wheel with blue and white objects

Description automatically generated]Fig 4. A screenshot from Adobe Substance 3D Painter
One way to develop this research even further is to examine how the colour of the paint may change over time, as this would help make some of the objects even more realistic. 
Another thing that was looked into was how theme parks should be layed out. Fig 5 shows the plans for the layout of the area.
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 It was discovered that the audience’s eyes are trained on the driver (Cvent, 2024), so it was decided that a lot of the theming elements along the ride would be placed underneath (the rocks) or above (the archway) the rollercoaster. In addition, it was also decided that the rollercoaster should be the main focus of the area and should go around the edge of the environment. This is because it was discovered that the main attractions should be placed at the edges of the park to attract guests (Cvent, 2024). Understanding the layouts of different areas of theme parks was helpful, as it made the blocking out stage much more manageable. One way in which this research could be built upon in the future could be by looking more into how the health and safety of guests affect the layout of a theme park.
Tests 
A couple of tests were conducted for this project. One test involved testing the animation of a Ferris wheel. This was tested using key frames, by adding a key frame at the start of the timeline spinning it around 360 and then adding another key frame at the end of the timeline. Originally this ended up going well, as the Ferris wheel rotated, and the carriages moved as intended which was by staying level the whole way around. However, it was later discovered that the animation didn’t work with the texture as the UVs of the Ferris wheel would not move with the animation. A further test was done after the textures were applied, but the same issue occurred, so unfortunately the Ferris wheel isn’t animated in the final shot. More research needs to be done to improve this next time into how animating in Maya works with textures. 
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In addition, another test that was conducted was a test to see how long it would take to render a frame of the scene. It was discovered that it took around 10 minutes to render each frame, meaning 5 days to render the entire sequence. Arnold renderer was used to do the rendering as it is the fastest renderer in Maya. Rendering in Unreal engine was explored as a possibility, although it was discovered that it would be difficult to transfer everything into Unreal engine, especially considering the rollercoaster was animated in the previous project, which is why Maya and Arnold were used. 
This test was done as, in the previous project, time to render the project ended up running out and a playblast animation had to be used. This ended up being helpful as it gave an idea of how long each frame would take to render and it was made sure that there would be 5 days to render. To build on what was learned, one thing that could be done in the future could be a test of other renderers to see how they compared to the Arnold renderer. 
Development Detail
A number of assets were created for the project, but two of the main assets were the ferris wheel and the rollercoaster cart. 
Fig 7 shows a Ferris wheel that was created for the project. The idea for the ferris wheel was to use Maya’s mash tool to duplicate multiple different components to create the final shape of the ferris wheel. 
One thing that went well was that all the different components came together well, and the final object looked accurate to that of the of a real-life Ferris wheel.
One way in which the textures could be improved by making the texture less run-down looking. This is because it has been a bit overdone and will look better and fit in with all the other objects if it was a bit more subtle. 
[image: A grey ferris wheel with many seats

Description automatically generated with medium confidence]
Fig 7. Screenshot from Maya 
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Fig 8. Screenshot from Maya
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Fig 9. Screenshot from Maya
Fig 10 shows the textured ferris wheel that was created for the project. When it came to texturing the Ferris wheel, the idea was to use concrete for the platform, a metal texture for the poles, and a plastic, as well as transparent texture for the carriages. 
One thing that was good about the textures of the Ferris wheel was that the transparent texture ended up looking as it was hoped it would look. This was the first time that a transparent texture has been used by the person involved in this project, and for a first attempt it ended up coming out quite well. 
One way in which the textures could be improved by making the texture less run-down looking. This is because it has been a bit overdone and will look better and fit in with all the other objects if it was a bit more subtle. 
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Description automatically generated]Fig 10. Screenshot from Adobe Substance 3D Painter 

Fig 11 shows a roller-coaster cart that was created to go on the rollercoaster. The idea was to start of with a cube and to add extrusions to create the overall shape, and then add the signs that were modelled in a previous project for theming. 
One thing that went well when modelling the rollercoaster cart was that the chassis was well shaped and was shaped quite interestingly to fit the theme of peace and tranquillity. 
One way in which it could be improved could be by having over-the-shoulder restraints instead of a lap bar. This is because over-the-shoulder restraints would make more sense for the type of rollercoaster it is and the layout of the rollercoaster. 
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Description automatically generated]Fig 13. Screenshot from Maya 
Fig 29 shows the textured cart that was created for this project. When it came to texturing, the idea was to use a shiny plastic texture for the chassis, a metal texture for the lap bar, a plastic and metallic texture for the wheels, and a metallic patterned texture for the floor, with details added afterwards. 
One good thing about the textures was that the patterned texture that was used for the floor helped to bring it to life and was quite accurate to that of a real-life accurate. 
One way in which it could be improved could be by adding stickers to it with a logo. This is because the rollercoaster cart looks a bit bar, even with the sign added to it afterwards, and it would look better with an added sticker to the side of the chassis. 
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Description automatically generated]Fig 14. Screenshot from Adobe Substance 3D Painter 
In addition to the ferris wheel and rollercoaster cart, a number of other assets were created in Maya. These were a lamppost, a bin, a bench, rocks, a storage container, a shop, a storage container lock, a fence, and rollercoaster brakes. Maya’s modelling toolkit was predominantly used to create them. 
One thing that was good about these assets was that they were all shaped well and looked convincing. This can be seen in the fence in Fig 15 and the bench in Fig 16. This would have helped the audience easily understand what each of these assets was meant to be. In addition, the models were optimized quite well, and there weren’t too many issues with the typology. 
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Description automatically generated]Fig 15. A screenshot from Maya 
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Description automatically generated]Fig 16. A screenshot from Maya 
One way in which some of these assets could be improved could be by adding more detail to some of them. For example, the lamppost, as shown in Fig 17 could have some more extrusions in the main pole. 
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Description automatically generated]Fig 17. A screenshot from Maya 
When it came the texturing, Adobe Substance 3D Painter was used to create the textures. The main tools used were the smart materials, black masks and the painted on textures like scratches and dust to add extra details. 
One thing that went well when texturing the models was that they all looked reasonably convincing and there was a decent amount of detailing in some of them, such as the bench shown in Fig 18 or the archway in Fig 19.
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Description automatically generated]Fig 18. A screenshot from Adobe Substance 3D Painter
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Description automatically generated]Fig 19. A screenshot from Adobe Substance 3D Painter
One way in which a lot of the textures could be improved could be by adding stickers to some of them. This would help bring the assets to life a bit more. An example of a sticker that could be added could be a menu to the shop, as shown in Fig 20 and a comparison image.
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Description automatically generated]Fig 20.  A screenshot from Adobe Substance 3D Painter
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The trees in the scene were created using Maya’s tree generator tools. They were then duplicated, resized, and rotated to add some randomness. 
One good thing about the trees was that they were reasonably convincing, and the rotation and resizing made it seem like each one was different, even though they were actually the same shape, as shown in Fig 21.
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Description automatically generated]Fig 21. A screenshot from Maya 
One way in which the trees could be improved in the future is by adding more variation to the type of trees used. This would have made it seem more interesting for the audience to look at, as it wouldn’t just be the same couple of trees duplicated. 

For the cloud simulation, Maya’s fluid container tool was used. The original idea for the clouds was to be animated to move slowly across the scene. However, it was really difficult to get the right speed as Maya was moving very slowly, so it was hard to tell how fast or slow the clouds were moving. To rectify this, it was decided that the clouds should just be still as it had a good effect. 
One good thing about the clouds was that the shape and the variation in colour looked similar to that of real-life clouds as shown in Fig 22. This helped to make them seem more convincing. 
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Description automatically generated]Fig 22. A screenshot from Maya 
As explained earlier, one way to improve the clouds in the future is to have them animated. More research is needed into how clouds move and how to replicate that in Maya.

When it came to lighting the scene, Maya’s physical sky and some area lights pointed into the station to recreate the sunlight coming through, as shown in Fig 23 and Fig 24. 
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Description automatically generated]Fig 23. A screenshot from Maya
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Description automatically generated]Fig 24. A screenshot from Maya
One good thing about the lighting was that the station was lit well and the physical sky created shadows across the scene which helped the assets come to life. 
One way to improve the lighting is to study sunlight and how it’s affected by clouds. This would help ensure that the clouds used in the scene affect the sunlight coming through properly, as shown in the image below. 
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When it came to laying out the scene, it was originally going to be done in Unreal Engine, however it was decide that Maya would be better for the project as the rollercoaster created in the previous project had already been animated, and it was discovered that it would be hard to be able to replicate the animation in Unreal Engine. 
One thing that went well when laying out the scene was that it looked similar to the original plan, as shown in Fig 25 and Fig 26.
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Description automatically generated]Fig 25. A screenshot from Microsoft Office PowerPoint
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Description automatically generated]Fig 26. A screenshot from Maya
One way in which the layout could be improved could be by making the scale of some of the assets, match the scale of the rollercoaster better. This is because the rollercoaster was supposed to seem taller than it appears in the environment. To improve this, accurate measurements should be taken of all the assets and the rollercoaster so that the scale of each one of them could be improved. 

When it came to rendering, the original idea was to have 5 days to render as was originally tested. Unfortunately, other parts of the project ended up overrunning, so there were only three days to render the project.
To rectify this, two PCs were used to render the project. This made it render in half the time it would have taken, so the project was able to be rendered in time in the end.
One good thing about the render was that the full sequence came out in 360 as intended, and it worked smoothly on YouTube, as shown in Fig 27. 
https://youtu.be/NX40ahOtd04 Fig 27. A YouTube video of the final project
One way to improve it is to increase its quality. This is because the quality of the 360 video isn’t very high. To rectify this in the future, a higher-quality render, such as 4k, should be chosen. 
Conclusion 
To create the environment, Maya was used to model the assets, and Adobe Substance 3D Painter was used to do all the textures. This was because the environment consists mainly of geometric models, and Maya is the industry standard software for creating Geometric models. In addition, Adobe Substance 3D Painter is the industry standard for adding and combining textures and adding details. Another piece of software called Adobe Substance Designer allows one to create textures from scratch. However, this wasn’t needed for this project. Maya and Adobe Substance 3D Painter were used in conjunction in some places, as the textures created in Adobe Substance 3D Painter were imported and added to a shader in Maya, ready to be applied to the appropriate object. Overall, the final result was of a reasonably good quality. One good thing about the final environment was that the models were well modelled and used tools like the extrude, multi-cut, and mash tools to make them look convincing. Another thing that went well was that the textures were reasonably well detailed and adding dirt and scratches to some of them helped to make them more convincing. However, when it came to animating the Ferris wheel, it didn’t go as well as hoped, as when the Ferris wheel’s textures were applied, the textures didn’t follow the object properly. To improve this, more research into how to animate an object with its textures applied needs to be done, and more practice using Maya’s animating tools will be needed.
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