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[bookmark: _Toc1441473982]Introduction
Through this assignment I aim to have done research on 3 lighting techniques and to create 2 look-like scenes in Maya with textures and lighting from reference images. In the research side of this assignment, I plan to dive into the importances of using certain lighting in a situation or scene, to see the overall effect the lighting creates and how it is perceived by others. Also, looking into what films or short videos might already have and analysing the depth and emotions it creates. On the practical side of the assignment, choosing 2 scenes that are already modelled but having to create the lighting so that it would match the original image. Using various lighting techniques and effects within Maya to have the best results in the end.

[bookmark: _Toc673531816]Lighting research 
Stylised lighting 
What is stylised lighting?
Stylised lighting is an artistic choice made by the creator where the lighting is not based on realism but more on visual intent. Realistic lighting will follow the real-world rules such as accurate shadows and colour temperature, however, stylised lighting will break the rules and create a more creative look. Shadows and highlights may become more exaggerated pushing further away from real life but still maintaining believable angles of shadows.

Why is it used?
Stylised lighting can be used to create a strong mood or emotional tone by expressing colours to signal feelings. It can also enhance a scene by expressing story information in many ways such as a villain being lit from below and a lonely character being surrounded by darkness. The lighting showcases to the viewer on how they should feel about what they are seeing. Also, as said before it can exaggerate the shadows and highlights to make it stand out to the audience, keeping their focus and attention to the story.

Where has it been used?
Animations such as the ‘Spider-Man: Across the Spider-Verse' films will use comic book style lighting giving the feel of flipping through a coming while watching an animation. [1]. Having such a stylised lighting affect makes it stand out to the audience and makes them remember the characters and story as it is something they have not experienced before. It makes a viewer feel as they are immersed within the world as the consistency of the lighting and effects stays the same. In a dangerous or tense mood within a scene, the film often uses colours that are vibrant and urgent against a dark background to create an uneasy feeling for the viewer.
[image: ][2]

What emotions can it create?
Stylised lighting allows the creator to have a creative impact on the story, and this can be presented in the form of how lighting can guide an audience’s emotional response. If they are to use warm, soft lighting it can convey comfort whereas, a cool, harsh lighting will build tension and create a mystery within a scene. For example, if there is a character within a scene that has dim lighting that is directed towards them, it will show to the viewer that they should feel a sadness as the character seems lonely. However, if the scene is bright with saturated colour lighting the viewer should feel excitement and joy. Although these uses for lighting to create emotions are usually used in these ways it can vary and have a positive be a negative and vice versa. 

Positives over other lighting?
When comparing stylised lighting to other naturalistic techniques, stylised lighting allows the creator to have a more creative control over the scene and how it can impact the overall story. With the use of stylised lighting the scene within the shot can have objects or characters within become more exaggerated so that they stand out making sure the viewer is aware that they are there. Also, unlike natural lighting, where it can be affected by the time of the or weather conditions this technique will allow a consistency throughout all the shots. By having the ability to create emotions through the use of lighting within a scene can impact how the viewer can portray the story and characters within. If the lighting is done incorrectly, this can lead to disengagement within the story telling and their overall feeling towards what they are watching. 

Global illumination
What is global illumination?
Global illumination is a lighting technique that mimics how light interacts with surfaces in the real world in a virtual environment. Global illumination will allow light to bounce, refract and diffuse across a scene to create more realistic worlds. For example, within a scene that has a room it can allow light to bounce throughout from a window or if there is a lake it can allow light to reflect from it making the scene more realistic. [3]

Why is it used?
The use of global illumination within films and games is to create a realistic digital scene that accurately simulates lighting to behave as if it was in the real world. In the real-world light does not just bounce off just once but reflects off walls, furniture and people. Global illumination will simulate the indirect light bounces to create softer shadows and ambient lighting. It is essential for realistic visual effects and films that global illumination is used so that environments can be more natural and that the light blending between objects is correct.

Where has it been used?
Global illumination is now a standard and essential technique used in production for most films that use computer generated imagery. Looking into one of the films ‘Up’ done by ‘Pixar Animation Studios’ for ‘Disney’ you can see that in the images below, the left side is done without global illumination, and the right side is. The difference between is not major but however, makes the lighting more realistic as it bounces of the walls and floor. [4]. As global illumination is now included in the workflow for most of the animation studios it can be seen in many movies such as ‘Toy story’, ‘Wall-E’ and ‘Bolt’.
[image: ][4]

Ambient occlusion
What is ambient occlusion?
Ambient occlusion is a rendering technique that is used in films and games that estimates how intense light should be at different parts of a visible surface within a scene. It will provide a realistic simulation of any objects that block the ambient light from different sources, mimicking real light distribution within a 3D scene. [5]. By having more obstructions to the ambient light, the overall light will reach less of a distance resulting in darker shadows and a more realistic feel or appearance. Overall, ambient occlusion helps to create shadows and more realistic lighting within a virtual environment by having dark areas for where light is hard to reach or objects are close together. [6].

Why is it used?
The purpose of ambient occlusion is to enhance the realism and depth of a scene by accurately simulating how light interacts with surface. By improving object separation by creating soft and harsh shadows between objects is how ambient occlusion will create a depth within the scene. The use of ambient occlusion is to generate realistic simulations of shadows for objects within a scene. Without the use of ambient occlusion, the scene may appear flat and unbelievable to the user creating a negative experience.

Where has it been used?
Ambient occlusion is used in various fields such as in animations, video games, films and television. Within an animation ambient occlusion will be used to is used to create a more lifelike and realistic scene with characters and objects. This would also be used within video games where they could use this to show bricks within a wall making it look like a real wall and not a flat image.

[bookmark: _Toc1979497438]Scene selection 
With the scene selection there was an option between 8 scenes that all varied in sizes and the lighting that they would require would all also be unique. I chose to do a bedroom scene and a smaller candle scene. I wanted to have two scenes that were different from each other so that I would be able to test different lighting techniques to match the reference images. The bedroom scene would require brighter lighting as there would be daylight coming through the window bouncing of reflective objects and the candle scene would be a darker environment as it would be a closed off area only being lit by the candles.

[bookmark: _Toc1498111108]Scene 1 process – Bedroom
[image: ](Original photo reference)

When looking at the reference image that I would be replicating, I could see that there was one primary point where the light would be coming from. That point would be the window on the right side of the bedroom which lights mainly the bottom half but spreads throughout the scene which I would need to consider when I was going to try and replicate. Also, the lighting that is being represented is natural daylighting, making the scene here believable as it is not stylized.

Camera
When I first opened the bedroom scene within Maya, I had a look through all the modelled assets within the scene making notes on what will need to be textured. After that I created a camera that would be placed in the same angle and height as the reference image. Using an angle view of 75 degrees and a focal length of 24mm to get the right framing for the final shots.
[image: ]

Area lighting
After creating a camera within the scene, I moved onto creating my first lights in the scene, which were area lights.  With the area lighting I could test the strength of lighting needed to come through the window making sure that it matches the reference image, further looking to make sure that it was not too bright or dark. I also had to add another area light as there are two windows within the bedroom scene, and I did this by duplicating the first area light and moving it to the other window. When I did this, I realized that the lighting in the room would now be too bright, so I had to readjust the intensity and exposure so that it would balance.  I needed all the assets within the scene to have the correct amount of lighting bouncing off, making it look realistic.
[image: ]

Dome and portal lighting
Once I had the first part of the lighting done, I moved onto adding a dome light and portal lighting further creating a closer look to the reference image. With the dome light I made it so that it had a blue colour so that within the final render it would appear to look like the sky outside. 
[image: ]

Adding a wooden texture
Once adding some base lighting to fill the bedroom scene I moved onto adding a wood texture to the parts that required it. With the texture trying to replicate it as close as possible to the reference image. Also, having the texture allowed me to see if the bounce of light of the object was matching and not to strong or weak.
[image: ]

Adding a bed sheet and metallic texture 
Onto on my next textures where I added a bed sheet, filling out the scene to push it further to a final result. Additionally, adding a ‘car paint’ texture to the radiator, the weight and chair legs, so that I could adjust the roughness on the object. I needed to make sure that the shine made the final render look believable and not too unrealistic.
[image: ]

Adding game poster textures
Looking back to the reference image I could identify 4 posters that I would need to find and add onto my scene. With 2 out of the 4 posters I found the perfect match and for the other 2 posters I had to use images that were close but not perfect. When looking for the images I found that the all the posters were related to games, this is where I found the first one which was ‘Call of Duty’ [7]. The next poster after was ‘God of War’ [8], where I was able to find the perfect match to the reference but then I moved onto the 3rd poster where I could not find a perfect match but close. The 3rd poster was ‘Super Meat Boy Forever’ [9] and finally, the last poster ‘Final Fantasy IV’ [10] where I also could not find a perfect match but got close. Adding these textures to the scene added a lot as it filled the whole back wall and made the scene come together with the lighting.
[image: ]
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Volumetric lighting 
On the last part of the lighting that I added within the scene was the spotlight that would create volumetric lighting. Using a video that I found by ‘SARKAMARI’ that goes through the process of adding this effect of lighting within a Maya scene. [11]. With the volumetric lighting it would give the final render the ray of lights through the window making it seem closer again to the original image. To get the rays of light to come through, I had to add an AiAtmosphere to the spotlight that would give me sharp lines of light coming through. I had to adjust the density and attenuation so that the lighting would become softer and look believable within the scene. Also, using a lighting effect called light decay to help further advance the scene, making it look even closer to the reference image. 
[image: ]

Adding a blanket texture 
After adding the volumetric lighting, I moved back to adding the textures to the scene so that it would look closer to being complete. The texture I added was a blanket that would match the colour and patterns of the original image. Looking at the original image, I could see that the pillow pattern design was the same as the blanket however it was just a different colour way. So, replicating the process for the pillow texture was not hard and did not take long to create.
[image: ]

Finishing all textures
Once all the lighting within the scene all that was left to do was add the final textures. The textures included adding a checker texture on the pillow, metal texture on the weight and radiator with also some other smaller objects within the scene. Having all the textures within the scene brought the final image together with the lighting.
[image: ]
Image adjustments 
After the scene was finished with all the lighting and textures all I had to do was some final image adjustments within the render. Changing some of the exposure and colour to get the final image render to be as close to the reference image as possible. When adjusting some of the image I could see that some parts looked a bit darker and some of the colour was too saturated, with the adjustments I was able to change that so the final bedroom scene would then be complete.
[image: ]

Final image

[image: ]
Link to Maya final render scene: Bedroom_Final.ma

[bookmark: _Toc620568696]Scene 2 process
[image: ]
(Original photo reference)

Camera setup
After opening the scene and looking at the reference image, I could see that the shot would need to be close, having the focus on the smaller objects that are on top of the table such as the plate, candles, incense stick and the picture.
[image: ]

Candle lighting
For the lighting I stared by changing the transmission weight on the candle so that the object would be a little see through. After adjusting the object, I added an area light that I placed within the object so that the candle would look lit. For the area light I used a ramp map colour so that I could get a colour that would make the candlelight look believable within the scene. After doing it for one of the candles I did it for the other 4 slightly changing the colour ramp so that all the candles would not look the same.
[image: ]
[image: ]

Light behind panel 
After adding light to the candles, I moved onto adding lighting behind the panel to match the reference. I used a cylinder area light adjusting the intensity, exposure and colour temperature so that it would look believable in the scene and not look too bright or dark.
[image: ]

Adding light in the candle
When looking back at the test render, I could see that the candle needed more light to make it more realistic. I therefore went onto adding an area light within the candle stick itself so that the top would look as it was burning. I had to adjust the exposure and intensity as the candle sticks were different sizes.
[image: ]
[image: ]

Adding light to incense stick
For the light on the incense stick I created a sphere that I moved to the end of the stick and created a mesh light to make it seem as it was on fire. I made it so that the sphere would not be visible, but the light would still be there. I had to make sure that the light coming from the stick was not too powerful as it was a small object.
[image: ]

Adding another sphere light and changing object reflectivity 
Looking back at the reference image I could see that there was more light between the candles, so I added another sphere between them and made it a mesh light. I also made it not visible and made the overall lighting match the colour and intensity of the reference. I could also see that some of the objects within the scene were having too much reflectivity or not enough, so I went through changing some of the objects such as the vase to have more reflectivity and the plate and picture frame to have less.
[image: ]

Adding pictures
After adding the lighting, I moved onto adding picture textures of Japanese writing [12] and women [13] matching the reference as close as possible. I created one panel texture and duplicated it onto the whole panel board.
[image: ][image: ]

Image adjustments
Once I had all the lighting and textures finished all I had to do was some final image adjustments before rendering. I found that some of the colours and darkness were a little off, so I added an exposure, colour curve and correct imagers to adjust the image.
[image: ]

Final image
[image: ]
Link to Maya final render scene: Candles_Final.ma
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