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Rasterization was mainly used during the first 3D animated films as it was easier on the computers during the late 1900s[1]. It completes its job of lighting up a scene but does not look realistic as it is only able to produce one beam of light bouncing off an object at a time. It is easier on the computer and quicker to render but sacrifices realism and detail for it.
Raytracing was developed to create a more realistic look to a 3D scene as computers became more advanced. The software is able to simulate multiple light beams hitting an object at once.  This results in a 3D object looking more realistic and the textures used being shown more clearly. 




RayTracing vs Rasterization






Rendering a 3D scene has many different aspects to it but the most important one is the lighting. The main reason is that without it your 3D scene would not be viewable at all, but that’s not the only reason it’s important.  Another reason is amplifying the scene in a way that will hold the audience’s interest.  Some examples of this might be, using a spotlight to direct the viewers’ attention to the most important part of the scene, setting the mood with different coloured lighting or setting the time of day with different brightness levels.  Professionals have used multiple different techniques to achieve a well rendered scene; these three specific techniques were chosen as they are the most interesting to me.
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Introduction to Lighting

An example of the difference between these two techniques can be seen in Pixar’s Toy Story the first 3D animated feature film and Toy Story 4 the fourth instalment of the series. 
Rasterization was used during the production of Toy Story because it was the quickest way to render the animation at the time The textures are not as detailed and the lighting only lights up one section of the model rather than bouncing off the sheep as it’s supposed to since the sheep is made of ceramic.
In the fourth instalment of the series however there is a noticeable change in detail. Rather than just one part of the sheep being illuminated the lighting is more spread out. As a result the sheep looks more detailed and more realistic. The ceramic of the sheep is more noticeable.

[image: A close-up of a person's face

AI-generated content may be incorrect.]
Most animation studios use it, to make shadows cleaner and rendering easier as it doesn’t require heavy software to utilise fully.
[4]
Ambient Occlusion is a type of Raytracing that adds more depth to the model by adding shadows to the textures rather than relying enterally on the light source. The change isn’t too noticeable especially in larger landscape scenes but it enhances the final rendered scene enough for it to be an important technique to use during projects.
Ambient Occlusion












[image: Actually, Ratatouille Critic Anton Ego is the Real Hero of the Movie | Eater]
[image: The 10 best moments of 'Spider-Man: Into the Spider-Verse,' on- and  off-screen - The Washington Post][image: The Father-Daughter Canon - by Sammie Purcell][image: A cartoon bug with a large face

AI-generated content may be incorrect.]
An example of this is a 3D animated film called Spiderman Across the Spiderverse.  This film shows several different worlds each with its own unique artstyle.  Shown above are two of the different worlds. 
Lefts world has multiple different coloured lights, it’s simulating a painting and the lights have to match that style the lighting is softer.
Rights world however has bolder lighting a lot thicker than lefts. It’s simulating a comic book style so the lighting has to reflect that. 
[6]
[5]
[7]
Stylised Lighting favours artistic freedom rather than realism. The focus is on making the audience feel something and putting them into the perspective of the character their watching. It can also be used as a world building tool especially when portraying different universes.
Stylised Lighting








Here are two examples of it being used in 3D animated films. A Bugs life when Pixar was beginning to experiment with it and Ratatouille when Pixar started using it more.
In the first image the creases in Hoppers carapace are darker you can make out the lines more than if the technique wasn’t used.  The same can be said about this scene in Ratatouille though it’s cleaner as the film was made later than A Bugs Life was. 

[image: A cartoon of a cat and a stuffed animal

AI-generated content may be incorrect.][image: A cat and a cat in garment

AI-generated content may be incorrect.][9]
[8]


Two different movies in the same series but different lighting styles. One focuses more on realism, the light from the cealing hitting the characters and foliage.
The other is more creative focused. It looks like a storybook and matches the emotion during the scene.

[image: A room with a bed and a desk

AI-generated content may be incorrect.][image: A room with a bed and shelves

AI-generated content may be incorrect.][image: A room with a bed and a desk

AI-generated content may be incorrect.]Bedroom Render







[image: A screenshot of a computer
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AI-generated content may be incorrect.]
A sky box was added for some general lighting, but it was mostly outside and wouldn’t reach to bedroom so Light Portals were used to focus that light more into the scene.
This is the first of two scenes that were created for us to light. I planned for it to be lighted like it was in the middle of the day, purely daylight no artificial lighting.

[image: A computer screen shot of a computer program

AI-generated content may be incorrect.]
[image: A computer screen shot of a room

AI-generated content may be incorrect.][image: A computer screen shot of a computer program

AI-generated content may be incorrect.]
When I checked the render view the scene was not lit up at all. Other lights were added in an attempt to light up the scene that way but they were not showing up on the render view either.
With some advice from the tutor, I found that Arnold had trouble showing light nodes with no decently high exposure or intensity status.  I increased the exposure as that effects the camera more than the light and would look better.

[image: A computer screen shot of a building

AI-generated content may be incorrect.]I wanted the effect of sunlight coming in through the windows so I looked up a video telling me how to do it in Maya [10].
I created god rays by turning on atmospheric volume in Render settings and then creating spotlights and placing them so that they shone through the windows.

[image: A computer screen shot of a computer

AI-generated content may be incorrect.][image: A computer screen shot of a room

AI-generated content may be incorrect.]
After doing that I decided to work on texturing the room. Without textures the scene was a bit bland and creating shiny textures is also a part of lighting and rendering. For most of the scene I used the premade textures in Maya.

[image: A computer screen shot of a guitar

AI-generated content may be incorrect.]There were posters in the room that I didn’t want to just leave blank, it would take away from the scene.  So I created some posters on a painting software and then added them to the shapes using unwrap. This gave the room a bit more personality to the scene than it would’ve if I had just made it a one full colour.

[image: A screenshot of a computer

AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.][image: A computer screen shot of a room

AI-generated content may be incorrect.]
I tried fixing the issue by manipulating the nodes in hypershade and it was semie successful. But I felt it would take too long to clean up the other nodes and find where the ambient occlusion node was so I decided to not go in that direction
I wanted to add Ambient Occlusion to my textures. However since none of them had it pre-built I figured I would look through tutorials and see if I could manually add it. After collecting the information I needed I attempted to add it in [11]. However after doing so the colours of my textures disappeared.

[image: A screenshot of a computer

AI-generated content may be incorrect.][image: A computer screen shot of a computer

AI-generated content may be incorrect.]After looking for more aid on the internet I found this solution whilst experimenting a little [12].
Basically by going into the textures attribute menu and clicking into this tab I could add an ambient occlusion texture to the model without erasing the colour.

[image: A computer screen shot of a room
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AI-generated content may be incorrect.][image: A computer screen shot of a computer

AI-generated content may be incorrect.]
After doing this for all of the non shiny models I went back to lighting the scene.
Starting with changing the spotlight colours using the temperature slider and adding an area light to brighten up the room more.

[image: A computer screen shot of a room

AI-generated content may be incorrect.][image: A computer screen shot of a room

AI-generated content may be incorrect.]I finished the room by adding even more area lights to simulate the light bouncing around the room.

[image: A computer screen shot of a bedroom

AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.][image: A computer screen shot of a bed

AI-generated content may be incorrect.]
I used Arnold to render out my images. 1080HD what most companies used so that’s the size I used to render out this scene.
After completing all of the lighting I placed multiple cameras to capture different angles of the room. I did this to make rendering easier as I would just have to select a camera for a different angle instead of having to manipulate one camera.

[image: A room with a red bed and a red lamp

AI-generated content may be incorrect.][image: A bedroom with a red bed and a red chair

AI-generated content may be incorrect.]Final Bedroom Render



[image: A room with a wood floor and shelves

AI-generated content may be incorrect.][image: A computer desk and chair in a room

AI-generated content may be incorrect.]

It achieves what I wanted it to, looks a bit misty could’ve done something to fix that. But overall am happy with how the scene turned out. I learnt a lot about rendering from this.

[image: A screenshot of a computer program

AI-generated content may be incorrect.][image: A screenshot of a computer program

AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.]Carnival Render







[image: A screenshot of a computer

AI-generated content may be incorrect.]
I used a skydome again because it’s very good at applying general lighting to a scene.
Instead of having to add a bunch of area lights and having the scene look too artificial, adding a skydome creates a more natural lighting that you can then layer more artificial lighting onto.
This was the second scene I was tasked with rendering. It has coloured textures so I didn’t focus on that as much as the last scene.
For this one I wanted it to be a night scene so the lighting is dimmer.
More artificial lighting than natural lighting.

[image: A screenshot of a computer
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AI-generated content may be incorrect.]
At first I thought it was the skydome. But after changing from the camera I had placed to the perspective view I quickly found it it was an issue with the camera. For some reason I decided to solve the issue later and stuck with  the perspective view for a bit.
When I went to check on how my scene looked after I added the skydome I realised the render didn’t reach the ferris wheel and tent in the far background.

[image: A screenshot of a computer

AI-generated content may be incorrect.]As I wanted the scene to be in the night I changed the colour of skydome to a darker tone to better potray that the scene took place at night.

[image: A screenshot of a computer
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AI-generated content may be incorrect.]
I used an area light to simulate lightbulbs on the carousel. I wanted them to shine light actual lightbulbs so I tried to simulate that by turning the lightbulbs into mesh lights.

[image: A screenshot of a computer

AI-generated content may be incorrect.]It did not work how I wanted it to as the lights were seemingly invisible. So I scrapped the mesh light idea and tried something else.

[image: A screenshot of a computer

AI-generated content may be incorrect.]
I learnt how to make a glowing texture [13] and that worked so much better than the mesh lights.
Though I did duplicate the lights and made one of them mesh lights and the other the texture. As it gave off a extra glow that I really liked.

[image: A screenshot of a computer

AI-generated content may be incorrect.]I also kept the area lights because the glowing textures wouldn’t be enough to fully light up the carousel horses in the way I wanted them to.

[image: A computer screen shot of a computer program

AI-generated content may be incorrect.][image: A screenshot of a video editing software

AI-generated content may be incorrect.][image: ]
I did not like how shiny the path and weight machine were so decided to go into hypershade and lessen the reflectivity of the textures. I did this as I didn’t want the cement path to look like glass/plastic neither did I want the weight machine to look too shiney, give off an older machine vibe.

[image: A screenshot of a computer

AI-generated content may be incorrect.]I used area lights to brighten up scene mainly the balloons and gates next to the carousel.


[image: A screenshot of a computer
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AI-generated content may be incorrect.]
I repeated the process I used for the carousel to create lights and brighten the object in a way that looked natural.
After doing that I finally decided to fix the camera issue. The far clip plane was way too small so the camera was unable to capture the far off objects, so I fixed that by increasing the far clip plane.

[image: A screenshot of a computer

AI-generated content may be incorrect.]I want spotlights for the rollercoaster simply to add a somewhat realistic way to light the background up.  To achieve that I turned on the atmospheric environment filter again so they would show up against the sky.
However I did not want the filter to affect the other lights. So, I turned the volume off for all of the area lights. 

[image: A screenshot of a computer
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AI-generated content may be incorrect.]
When placing the spotlights I used four at first. But that looked too busy so I cut it down to three and that looked better.

[image: A screenshot of a computer
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AI-generated content may be incorrect.][image: A computer screen shot of a computer

AI-generated content may be incorrect.]After that I added more area lights to make the rollercoaster and the tent brighter.

[image: A screenshot of a computer
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AI-generated content may be incorrect.]
Then I added spheres to the weight test machine so it can have it’s own lights. Rather than just being in shade. So it would not be in the dark.

[image: A screenshot of a computer
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AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.]I added more area lights to brighten up the scene.
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AI-generated content may be incorrect.]
I was not happy with how, colourless the lights were so I decided to change the colours on the weight test machine to Yellow.
Yellow and Red look good together because colour theory.

When changing the area lights colour I first put four different colours. But I didn’t like how that looked as it looked too busy so I refined it to two.

[image: A screenshot of a computer
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AI-generated content may be incorrect.]
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AI-generated content may be incorrect.]
Setting up Cameras and render settings like I did for the last scene in preparation to fully render the scene.
I also changed the carousel lights to yellow to match with the weight machine.

Final Carnival Render







[image: A carousel with horses on it

AI-generated content may be incorrect.][image: A carousel at night with a ferris wheel

AI-generated content may be incorrect.]

[image: A ferris wheel at night

AI-generated content may be incorrect.][image: A stage with stairs and lights at night

AI-generated content may be incorrect.]Overall looks pretty good. I maybe could’ve messed around with the colours a bit more and figured out how to make the lights inside the carousel less foggy. But overall I like how this looks.
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