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[bookmark: _Toc1794620623]Part 1: Research and Analysis 
[bookmark: _Toc1897620843]Task 1- I have chosen three lighting and rendering techniques that are commonly used in animation and VFX production. I have chosen Global Illumination, Ambient Occlusion and Physical Based Rendering (PBR). In each section I will discuss what each technique is, how it is used and how it is important to the final look, I will also give examples of what famous films uses the techniques, etc. 
Global Illumination: Global Illumination is something that animators use to help mimic how light in the real world interacts with objects, how it reflects, how it bounces off, etc. so they can use it in a digital environment to help create a realistic digital environment. It can also help with creating environment feel more natural and immersive with how they have the light beams coming through the window, or slithers of light breaking through a canopy of leaves in a forest or just how just the right amount of light is reflected off a surface of a still lake. 
When rendering there are different techniques you can use and how they can impact the final look. For example, you have radioity, it can divide a surface into smaller areas so that the light that is between the different areas make a softer gradient of light that is bouncing between the objects. There is also photo mapping, this is a GI method of shooting photons from the light source and then stores them in a map to so they can move though a scene this helps to create a more realistic reflections because of this you need to have a lot of computer power to be able to do it. There is also dynamic GI, also known as Dynamic Global Illumination, it can calculate light in real time, it helps when creating moving objects in realistic environments. 
Many movie companies use global illumination in the movies they made. The first Disney film to use global illumination was Shrek 2. Shrek 2 used global illumination in 80% of its shots. They used it to help when light bounced off walls onto the characters, they also used it to help soften the CG edges to help. Another way they used it was to help give the lighting a warmer and more believable look. Because of this the lighting they used was soften and had a rich feeling. 
The first Pixar film to use global illumination was Monsters University. As they wanted a colorful saturated world, they used global illumination in everything. The film uses a lot of light and a lot of sun beams, so with the help of global illumination it helped them to produce authentic reflections and shadows depending on where the lights are. For example, if the was pink then the light that was coming off it will have a pinkish look to it. They also used it to help soften shadows and help have more will lit and stand out backgrounds. 

Ambient Occlusion- Ambient Occlusion is used to make 3D objects in a scene more realistic by using a shadowing technique to make things around or hitting that object like shadows from either indirect or ambient light softer and naturally and it can depth to that object and not just a dull looking object. Ambient Occlusion was also a lot cheaper to use as well. 
Many movie companies used ambient occlusion when making movies. The movie Peal Harbor was the first movie to use ambient occlusion as it was created in 2001 by the artists just for the movie. They used it to help the planes, and the ships look more realistic. They also used some of the shots as well to help even anything out and make the reflections more realistic and to have the shadows of objects fall in the right places. Ambient occlusion was also used in Iron Man 2, it was used in the fight scene in Tonys house with the fireplace and with how the real environment was interacting with the characters that had the CG suits on. 
Physically Base Rendering (PBR): This is a method that uses shading and rendering that can help animators create realistic and accurate why on how light inctracts with different material properties. It can help with seeing how things look in real time rendering so you don’t have to keep going back and for or guessing how it will look. 
It can do different things like make sure that the environments are cohesive, making it so that you can use any can of lighting system, and the other things in that environment will work. It can also help with making realistic looking assets, as it does all the work for you to make sure you get the best and most accurate looking models. It can also help with making sure that the workflow is sustainable as it cuts down on production time. 
Many movies company's used physical base rendering when making movies. The lion king live action movie used real time rendering so they could make sure that everything was looking correct and so that it looked realistic. A series that used physical base rendering was the Mandalorian, they used it a lot on the spaceship where the sun reflected off the hull and where it looks weathered from travelling through space.





[bookmark: _Toc1387759753]Part 2: Practical Application
[bookmark: _Toc1994755605]Task 2- For this task I chose two of the maya interior scenes, I chose to light the natural history museum scene and the candle scene. The lights that I will use will be a mixer or both the Maya and Arnold lights, I will also add different textures and materials to the scene to help reflect and add to the lights I am going to be adding into the scenes. Once I have finished, I will render one final image of the scene. 
Before starting on the lighting for both scenes, I will do some planning on what theme I want to go for and what can of lighting I want and how I will place each light. 
Natural History- For this scene I looked at the maya file to help with coming up with ideas, I also looked at the example image to help me to get a feel for the scene. After doing some research and then planning, the theme I chose to do is early evening, just after closing, just like when the sun has set but still light outside with just a bit of the moon's light is showing. The lighting will be soft and not overpowering but with brighter lights coming from the coves, like everyone has gone home and turned the main big lights off but not the little lights that stay on overnight. I want it to have a realistic look. 
Planning-
[image: ]












Lighting- When it came to lighting, I used a few different lights to archive the theme I wanted. I played around with the different levels and values of each light I used so that I could get the right brightness and reflection I wanted.
For the outside of the building, I used the sky dome light and set the color to a dark blue so it would be like an evening sky. 
The rest of the light I went with white but set some low and some brighter to get a different contrast in lighting. 
I used mesh lights and the lights in the coves and on the walls, as well as on the cylinders I added to the top and middle part of the walls, I made these brighter so you could see them from the bottom and so that they would give a glow to the top of the building.
I wanted to add something to the stairs so I added some disc’s going up the stairs and then added a mesh light to them so that it would illuminate each step.
For the display cases I wanted a light to shine on the bones so I added a cylinder to the front and back of the cases then added an area light in the cylinder points at the bones so that it would look like it was a long light but also blended in. I also did this with the other two display cases that had the dinosaur skeleton heads in, but I used a disc instead of a cylinder. 
Textures- After adding the lights where I wanted them, I decided to add some textures to the models to help with the lighting and to help with making the scene more realistic. 
I wanted the light from the sky dome to come thought the windows, so I made all the windows glass. 
For the floor I went with the granite texture. 
I didn’t change the texture of the walls, but I did change the material to lambert from pong as the shine from the lights were softer and not to overpowering.
For the display cases that I had the full dinosaur's bones in, I changed the part that they were on to a rock texture. 
I wanted the bones to reflect some of the light, so I changed the material to pong, but I do feel like it was a bit too shiny from the light. 
After adding the lighting on the steps, I felt like the railing needed something so I changed the texture to sliver and gold metal so that it would have a nice shine to it when the light hit it. I also feel like it looked more realistic.  

[bookmark: _Toc618148740]Final Natual History Scene Render 
And Maya file for the scene- Natural History Final Project.zip 
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Candles- For this scene I looked at the maya file to help with coming up with ideas, I also looked at the example image to help me to get a feel for the scene. After doing some research and then planning, I went with a dark theme. I wanted the scene to look like it was in a dark room with a slight glow from the windows. 
Planning- 
[image: ]

Lighting- I added a sky dome around the scene and made the color a light orange to make it look like a like glow coming from a window. I also changed the brightness of it so that it wasn’t that strong and more subtle. 
As there wasn’t a lot of lighting coming through the screen, I decided to add three area lights behind the unit so that there was a back light. I also changed the color to orange so that it would match the sky dome. I also added an area light above the unit. 
For the candles I added a small cylinder into each flame and changed the color to red and added a mesh light so that it would give a nice red glow to the yellow flame. I did the same to the end of the incense stick to make it look like it was burning. 
Textures and colors-
I made the color of the unit brown and made it a stranded surface so that it could reflect a bit of the light coming from the candles. 
I changed the candle holders to have a sliver metal look so that they would look more realistic in the scene I also change the little dish to a gold metal so that it would also look more realistic as well as reflect the little glow coming from the light on the end of the incense stick. I changed the color of the incense sticks to brown.
For the photo frame I changed it to the standard surface material so that it would reflect the light coming from the candles and have a nice shine on it. 
For the screen I just changed the structure to brown. Just to add some more details into the scene I changed the hinges on the screen to gold metal. 




















[bookmark: _Toc1579643135]Final Candles Scene Render 
And Maya file for the scene- Candles Final Project.zip
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When I went to group the similar lights together, I noticed that the lights weren’t in the scene but when I render the scene the lights were there. So, I group and named the lights I could but not all of them. This happened to both the natural history scene and the candle scene. 
[image: ]
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[bookmark: _Toc1249138811]Part 3: Reflective Report 
For both scenes I planned on how I wanted them to look, and I had to think of how I was going to achieve this outcome. I did have some problems when creating the scenes, mostly to do with lights not working but I thought of new ways that I could still get the outcome I wanted. Looking back on both scenes I am pleased with them, I feel like I bought my idea to life. 
Natural History Scene
Planning- When it came to planning, I had an idea in my head of what I wanted the final scene to look like but I did do some research first to see if there were any ideas I could incorporate in or if there was something else I could do. After doing some research I decided to stick with my original idea. 
Execution- Looking back on the project, I am happy with how it turned out. I like how even though some of the lights are brighter they don’t overwhelm things around them but add a nice glow that combines with the lighter lighters. I wish I had added some other lights in other places, but I didn’t want to add too many as I was going for a darker, evening look. When adding the lights I made sure to look at them from different angles to see if they work well in that space if the brightness was right and how they reflected on the things around them.           
Challengers- The only really big problem I had was when I was adding the spot light pointing at the dinosaur display cases, when I added them and went onto the rendering view they went showing, they also weren’t showing in the Arnold view either, I try fixing the problem but nothing was working so I decided to change it to an area light inside. I also wanted to add spotlight somewhere around the coves but as they didn’t work, I used mesh lights on a light and copied them and added them to the top off each cove. 
Effectiveness- Looking at the final scene I feel like the lights are effective as they all work together to fit the theme that I was going for. I also made sure that they all had a space and only added a light if it worked well in the scene. The sky dome around the building lets some blue light come through the windows but it's not flooding through. I am glad that I added the mesh lights in the lights in the coves as it brightens the sides of the walls better than spots lights would have. The lights I added to the display cases lit up the bones nicely and gave them a soft look. 
After completing this project, I now know how to light a scene this big. Before starting this, I had knowledge on how lights are used to light a scene but after working on this and the things I learnt in lessons I feel more confident in doing so and I really enjoy playing around with the lights to add emotion and light to the scene. 
Candles Scene 
Planning- I knew how I wanted this scene to look but I did do some planning on what textures I wanted to use; I did a plan on what lights I could use and where to add them. I added more lights around when I was doing the project. 
Execution- As it was a small scene it didn’t take much to light the scene. It was also easy to light as I only used three lights, sky dome, mesh and area lights, I didn’t want to use much and overwhelm the scene with light. When adding the lights in I made sure that they looked right and worked well. Even though I didn't have to do this I decided to add some smoke to the scene coming out of the incense stick that was on the gold metal dish, I thought this was a nice detail that went with the red mesh light I added to the end of the incense stick, it also made it look more realistic. 
Challenges- When working on this project I did have a few things go wrong, I wanted to make the flames a mesh light but couldn’t so instead I was going to use an area light, make it small and add that to the flame but it didn’t look right, so instead I used a circle and made that a mesh light, change the color to red and added that to the flame and that worked really well. As I was going for a dark room with the candles lighting up that area I just added a sky dome around the scene to make it look like there was light coming through the window and so there was a light glow but there wasn’t a enough light and I didn’t like it when the brightness was turned up so instead I used four area light to give just a enough light to the scene without it being too much. I was going to add spotlights behind the screen so that there would be glow coming through, but it didn’t work. 
Effectiveness- I feel like the effectiveness of the lights were perfect, the slight glow that came off the candles was what I wanted and with the area lights above and behind the unit give just enough light to light the scene without it being too strong. 
I enjoyed lighting this scene as it was more of a challenge, I also got to play around with color lights which was fun and helped me add something different to my work. This one made me think of the smaller details in a scene that some people may miss, as well as made me think about how adding something so small can make something look so different and how much thought has been put into that. Lights play a big role in the emotion of a scene, so I tried to do that in this scene.
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