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1.Introduction
Human emotion has been a key asset of the way we communicate since humans walked earth. Within movies actors have been defined based on their ability to convey the needed emotions and feelings of characters to an audience. The emotions of humans are so engraved into our lives that it is easy to see when an actor has fallen short or overshot the emotion they were hoping for.  Over time with the introduction of 2D and 3D animation, artist have had the task of showing these expressions on drawn and non-human characters. Due to how much we see emotions every day and how much we rely on expressions as a natural part of communication, portraying the thoughts and feelings of 2D/3D and anthropomorphic characters which do not naturally have the ability to show human emotions can be a hard task. These challenges will be mainly present within video games and animated movies. Challenges like this are both present in the 2D world, such as in ‘Beauty and the Beast’ (Gary Trousdale, Kirk Wise, 1992) as well as in characters in the 3D world like ‘Rocket Raccoon’ in ‘Guardians of the Galaxy’ (Marvel, James Gunn, 2010). Both mentioned films contain characters whom do not naturally have human emotion however are made to naturally portray these to the audience. During this research project I will be looking into the evaluation of facial emotion within animation and exploring the problems and the solutions artists have used to tackle these difficulties.
To understand these challenges of replicating these emotions, I will be researching both human emotion in general as well as the methods used in animation to capture and display these expressions. This will include both books and papers related to human emotion as well as behind the scenes from the animators tasked with giving a non-human character emotion.
The changing of an object’s or animal’s anatomy will also be looked into as artist have had to make changes to the animal’s or object’s core to make the character able to show the emotions needed for the story. This will include looking into characters such as Nemo from ‘Finding Nemo’ (Andrew Stanton, Lee Unkrich, 2003) where they character designers added eyebrows to the fish (as naturally fish do not have eyebrows) to enable them to portray the desired emotions and expressions needed for the film. Expressions will be looked at in both animated films and real-life images with the possibility of draw overs or notes highlighting key elements to an emotion as well as how it may be reworked to be possible to show on a 3D character. Disney's Twelve Basic Principles of Animation as introduced by Ollie Johnston and Frank Thomas in the book The Illusion of Life: Disney Animation (1981) will also be a key part of this research as these principles will apply to the facial animation not just the characters movements.

2.Research
Facial animation is a key part of any character’s story. Its purpose is to show what is going on in the characters mind or show how the character feels during a certain scenario. It can reveal a character’s dark intensions or make you feel sympathy for them. It is one of the most important steps of portraying the character.
“Simulating an ocean is hard; simulating a face is harder” – Huang
Huang said this during a tech demo for Nvidia. However, he was talking about simulating the light and detail when rendering the model and textures. This quote brings to light the difficulties of creating a realistic human face as we see faces everyday of our lives making it extremely easy for us to notice when something does not look quite right on a face. I believe the same applies when creating human emotion even when on an anthropomorphic character as these same emotions are carried.
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Zootopia (Byron Howard, Rich Moore, 2016) concept art by Cory Loftis.
Even during the design stage, the expressions of a character are taken into strong consideration. The fact that this is done shows that the emotions of that character can affect the characters design and prove the design is capable of handling all the emotions needed. In the concept above one key principle is used from the book ‘The Illusion of Life: Disney Animation’ (1981). In each expression, “exaggeration” is used. Natural human emotions exaggerated so it is clear to the audience and works on a non-human character. Expressions done well can show an audience the characters plans or feelings without the need or use of dialog, this is a very powerful tool in storytelling. These methods will be used in my project when designing the apomorphic character. I will also apply a series of facial expirations on human and non-human characters to evaluate the difference in making an expression work on a human as appose to an animal (this will be done with draw overs and notes after creating the expressions).

3.Proposed Methodology
There are multiple methods of research. I will both be documenting and presenting the research undertaken during this paper. Within the creative industry research will mostly be based on opinions as it is open to interpretation, this means most of the research gathered during this paper will be qualitative research over quantitative. This will be acquired by visually analysing existing facial animations and methods of achieving them within film as well as looking at other studies into human facial expressions both in and outside of animation. Creating these expressions on 3D models will also help me gain a better understanding of the methods and key features used to create effective facial expressions for my own projects. I will need to experiment with my findings on 3D models to push the boundaries of what has been learned. How much can a face be “exaggerated” so it best portrays the needed emotion without entering the “uncanny valley”. This can only truly be researched with practice creating the animations myself along with the key aspects of facial expression found during research. Before diving into these experiments, behind the scenes documentaries (Bonus Features) will be used to investigate problems animators and character artists tackled when creating characters capable of showing the desired emotions. These will include animated films like ‘Ice Age’ (Michael J.Wilson, 2002) where characters had to show emotions while having facial obstructions such as trunks (with the mammoth) or large teeth (the sobor tooth) and ‘Finding Nemo’ (Andrew Stanton, Lee Unkrich, 2003) where the character artists added eyebrows to the fish to allow for more detailed expressions when animating.

4.Definition of Proposed Outcomes
The desired outcomes of this paper would be to establish and understand the methods used when creating facial expressions as well as why methods such as exaggeration are used or needed to allow for the characters thoughts and feelings to be accurately portrayed and understood by the audience of the film or other media (games etc). Applying these methods in practice will allow me to explore these creative methods in greater detail to best understand the approach to creating these emotions.
[bookmark: _gjdgxs][bookmark: _GoBack]Gathering and analysing this research will enable me to better understand the problems animators and character artists face when designing. This will aid me in my projects, specifically within character design and animation. The paper will also enlighten the reader and introduce creative design choices made by artists working in the industry, this will be most useful for animators and character artist. The paper will aid them in creating their characters with the ability of executing the desired expressions and emotions they need for their stories and goals. 
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