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1.0. Introduction – Believable 3D World
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	Screenshots of Geist 2016 
Directed by Alex Sherwood, Ben Harper, and Sean Mullen.
Figure 1





















This paper is about the Uncanny Valley effect, how it affects 3D animation and how certain techniques can help avoid it. To deconstruct and discuss the Uncanny Valley effect in 3D animation, an analysis will be based on a short, thriller called Geist 2016. To do a comparison, Zootopia will be used to discuss the stylization and cartoon movement. The filming and animation will be thoroughly investigated by analysing Geist 2016 and Zootopia 2016. The comparisons of these two films are needed to analyse the similarities between the two stories. It also shows how they capture the audience, by developing a connection with a certain character. This discussion will state the effects of Uncanny Valley and the history it has in 3D animation. 
A scene from Zootopia 2016 will be used to compare the story as well as 3D animations. Examples of Uncanny Valley will be shown and deconstructed how it relates to the theory of Uncanny Valley. 
	Cinematic techniques will be examined in the 3D films, which create a realistic feel. A critical piece of the animation will be investigated and analysed to specify certain techniques in the 3D animation. This will also show the cinematic realism of the animations through the film making process. A case study on filming in 3D animation will be critical, as the short film will be analysed by connecting original film makers and animators.























2.0. Uncanny valley

To begin the comparison, it will be conducted by analysing a scene from Geist 2016 and Zootopia 2016. These will be analysed using the story and animations, to investigate how Uncanny Valley falls within 3D animation. Furthermore, by investigating the animations, a stylization of animation or character appearances will be stated. Stylization of the animation, cinematic realism, framing and filming is important to the story of the film, as the characters tell the story. This will identify the areas of cinematic realism and filming techniques used. The 3D animation style will highlight the areas of realistic animation, modelling and facial movement. 
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	Uncanny valley Theory 1970
By Mashiro Mori
Figure 2


2.0.1. What is Uncanny Valley?

Uncanny Valley is a psychological concept, where the experience or feeling of 3D games or robotics, can create unsettling or uneasy feelings that have similarities of a human being. Mori Mashiro developed this theory, in 1970. Using this concept, it implies an effect on the 3D animation, as filmmakers in 3D animation struggled to create 3D animated film. Films like Polar Express 2004 and Final Fantasy 2001, are an example of Uncanny Valley. According to, A. Derek, Polar Express 2004 was ‘too creepy’ for young people (A. Derek, 2006). C. Jeremy stated that Final Fantasy 2001 the ‘level of CG detail that really has never been seen before’, however the characters ’rather robotically, especially above the shoulders’ (IGN, 2001).
This graph was developed by Mori Mashiro. It shows that the higher the line, the more ‘familiarity’ and ‘human likeness’ it has. As the line increases its percentage in ‘human likeness’, the ‘familiarity’ increases as well, however it starts with the ‘industrial robot’, climbing up to the ‘humanoid robot’. When the line goes underneath the main line, the ‘familiarity’ goes into the minus area. Where it could be a ‘corpse’ going down the line to ‘zombie’, this is the Uncanny Valley area.  As it starts to go up, the ‘prosthetic hand’ represented as an object with a function, but it is still unfamiliar to ‘human likeliness’. Finally, it goes up to a ‘normal human being’ (M. Mori, 1970, Page 2-3).
This theory is an interesting factor within 3D animation. It refers to characters that have similar features to that of a human. However, the characters do not look the same as a human being. To show an example, Mori Mashiro states that if ‘robots appear more humanlike, our sense of their familiarity increases until we come to a valley.’ (M. Mori, 1970, Page 2). Within 3D filmmaking, this also relates to stylization or photorealistic characters as per the characters.
According to Mori Mashiro, ‘there are many industrial robots and they bear no resemblance to human beings’ (M. Mori, 1970, Page 2). However, Mori Mashiro explains that if the designer of the robot puts more details, the appearance of the robot becomes ‘humanlike’. As a result, the robots’ appearance appeals to children as a ‘humanoid toy’ robot’. This would approach the top peak on the graph.
This theory has a connection to 3D animation as it can be replicated digital 3D animated films can have the same effect. As Mori Mashiro was suggesting that ‘robots that have synthetic skin and more facial details’, it becomes uncanny due to how realistic it seems. This can be a similar case to creating 3D characters where they have the same affect in 3D modelling aspects. E.g. using Zbrush to create a character, any character can be modelled realistically or in a cartoon style. 
To think about the uses of Uncanny Valley, it can be very effective when it has a connection to making the audience feel uncomfortable. To show an example, in The Curse of Sleeping Beauty 2016, they used mannequins to create suspense and anxiety for the audience. They used this scene to create that a sense of anticipation and uncertainty. This includes the fall within the Uncanny Valley, where the appearance of the mannequin it can cause an unsettling feeling to an audience. This is interesting because dolls such as ‘The talking doll’, were marketed in 1890. Maquard Smith states that it sings a ‘nursery rhyme Mary Had a Little Lamb’ and it ‘sounds possessed, haunted, like there is a ghost in the machine. This public at the time thought similarly; it frightened them’. (BBC Culture, 2014) 






2.0.2. 3D animation Uncanny Valley
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	Diagram Example – 3D Animation 2017
By Sean Ferris
Figure 3


The Uncanny Valley effect has made an impact on filming in 3D. The graph for the Uncanny Valley, has been replicated in the same way, however replaced, according to the human likeness and familiarity it has. Examples of films are used to explain how it has relations to the Uncanny Valley and in stylisation and photorealism (M. Mori, 1970, Page 2-3).
As in examples, Polar Express 2004, Final Fantasy: The Spirits Within 2001 and Star Wars: Rogue One 2016 has this affect. It affects the audience as the 3D is a replication of realistic looks and animations of a human being. Therefore, the audience have mixed feelings about the characters and animation in the film. Jeremy Conrad says that ‘the faces are pretty stiff and kind of kill the illusion that the filmmakers were trying to create’ when the characters were talking (IGN, 2001). Final Fantasy: The Spirits Within in 2001 and directed by Hironobu Sakaguchi. The 3D film had lifelike characters and due to the technology used. 
The technology used in production, was motion capture. Where the actor was in a costume with thirty-seven reflective markers to simulate the motions in the scenes. There were sixteen specialised cameras that was rapidly blinking a red light to capture the movements, that was connected to the computers. Remington Scott stated that, the director ‘wanted it to have real emotional characters that were physically real and looked as real as possible’ (Inverse Ent, 2016).
To understand why characters with more humanlike features look less human. Extra Credits released a video called ‘Why More Realistic Characters Look Less Human’. Extra Credits YouTube channel is about looking deeper at games, how they are made, what they mean, and it can be made better. A study on this theory is important to find a link between the Uncanny Valley and 3D animation. An interesting point was suggested in two areas of peaks in the graph represented as stylization or photorealism in 3D. 
	To understand the Uncanny Valley effect, when Mori Mashiro built robots with characteristics, people began to like them because they looked friendly and fascinating (Figure 2). However, the more detail was shown on the robots, using ‘synthetic skin and rudimentary facial expressions’, the more It made people feel uneasy because they looked too much like humans (M. Mori, 1970, Page 2). The same thing applies to 3D animation, however it depends on the process of creating the characters and the detail of the characters. 
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	Polar Express 2004
Directed by Robert Zemeckis
Figure 4



To explain the theory of Uncanny Valley, this diagram follows the development in animation. It starts with an object, the ‘Pixar ball’ in Toy Story 1995. It has a function of being a toy ball, but then the progress to human likeness is the essential point of the diagram. At the start of the graph, you see the Pixar Ball. People will react to it as an object. Following the graph is Wall-E 2008, a character that is a robot that has cartoony characteristics. At the tip of the graph, is a stylized movie, The Incredibles 2006. The characters have exaggerated features, portraying human figures. 
Furthermore, Final Fantasy in 2001, the characters look lifeless and had affected the audience (Figure 3). Therefore, part of the diagram shows that final fantasy falls partially into the Uncanny Valley. However, the pit of the Uncanny Valley a film, called ‘Polar Express’. Polar Express 2004 directed by Robert Zemeckis, this film focused on the character animations which was motion capture technology. Motion capture is used for the process of recording movement of objects or people. The technology tracks motions by using reference points and converts them into data, recording the X, Y and Z. Then it is transferred into data, which is later processed by inverse kinematics. It can be produced and put into a library where the animation could blend between one another. 

This film showed an improvement in technology with Motion Capture, therefore making a more realistic animation. This caused the audience to not like the film, because of the characters outward appearance. Due to the improvement of 3D over the last decade, it has visually developed into a more realistic human CG. In the previous films, Star Wars a New Hope, where an actor, (Peter Cushing) played the character ‘Grand Moff Tarkin’ in 1977, Peter Cushing then died in 1994. However, he was portrayed in Rogue One in 2016 in CG. Due to the visual effects, his outward appearance looks realistic. Logan 2016 had made an impact on the diagram and was very close to creating photorealistic CGI characters. The actor Jack Hughman was digitally animated in the film and was composited onto another actors’ performance. Over time, the Uncanny Valley affect has been slowly fading away due to the technology advances. By following the diagram, it points out that there are improvements to CG characters 
Star Wars: Rogue one 2016, is another example of using 3D animation in filming. However, due to the technological changes over the years. Rogue one 2016, has the advantage over Final Fantasy 2001 because of the motion capture and animation technology which has improved since 2001 to 2016. It did not affect the audience as much as in to Final Fantasy 2001 or Polar Express 2004. According to Thomas Ling, the visual effects in the film were ‘mind blowing’ and said that they were ‘working their computer wizardry’ (radiotimes, 2017).
The important factor of producing CG within 3D is that the theory of Uncanny Valley points out two specific areas of 3D animation films. The film, The Incredibles has stylized characters and environment. Therefore, the characters have more of the cartoony characteristics compared to 3D humans. The key to avoiding Uncanny Valley is to consider all the elements of 3D film making, i.e. considering what the audience follow via looking at the storytelling, 3D environments and characters. 
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	Star Wars: Rogue One
Directed by Gareth Edwards
Figure 5


Stylisation can be used to avoid uncanny characters and 3D film making. However, the elements of 3D filmmaking can be used on realistic characters, depending on the level of detail. To be considered are the character modelling, texturing and animations. These need to be near realistic to avoid the Uncanny Valley effect. 
Photorealism is a style of art, which is characterised by using a high amount of detail imitating ordinary life. Photorealism relates to Uncanny Valley, by creating a highly detailed modelled character that has almost the same as the real-life person. This can be the cause of the Uncanny Valley in 3D animation as it causes people to feel uncertain about whether the image is of a real person or a photorealistic character. 
2.1. Animation 

Live footage from a camera can be helpful to capture the realistic movement and can be a guide to create a realistic or cartoony style of animation. Live footage or images can help with realistic animation, making a believable character animation. However, a realistic animation could also be created via motion capture technology. As an example, The Last of Us game animations are created by a team of actors that act out their characters in motion capture suits, called ‘Mocap Suits’. The motion capture data will then be analysed within a 3D software, then key framed individually making the realistic animation quicker and efficient. 
	Acting in Mocap Suits
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	Last of Us by Naughty Dog
Directed by Bruce Straley and the Creative Director Neil Druckmann
Figure 6
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	By Max Fleischer 1915
Figure 7


The earliest example of motion capture, was in 1915, by an animator Max Fleischer. He had devised the ‘rotoscope’, a technique that traces over the live action film, in each frame. To give the character animation a cartoony look. Ali Gray states that ‘Disney adopted rotoscoping, also known as live-action reference, and began to experiment using it in motion pictures’ (IGN, 2014). This was then used for their first feature film, Snow White and The Seven Dwarfs 1938. 








2.2. Realistic Movement

Realism within 3D animation is important to any genre, as well as bringing a character to life. This is crucial to 3D films, because the character animations could look lifeless and give an audience an uneasy feeling by watching the animation. E.g. A doll that has character animation, but the movements are too stiff, robotic and does not move as it needs to. The realistic movement of Logan 2017, was captured by a stuntman, where motion capture is used for capturing the movements, for a 3D digital body double of the actor Jack Hughman. 
Visual effects are a process of creating imagery or it can be manipulated using live action for a film. In this case Logan 2017, had used CGI to help composite a digital copy of himself. The visual effects production within modern day films can be less time consuming and less productive. This is an advantage for avoiding uncanny valley as the technology for building realistic models of the actor. As example, the image below shows a 3D scanned face of the actor and cleaned model for making the character realistic. 
	[image: C:\Users\Sean\Desktop\2.JPG]

	Logan 2017
Directed by James Mangold
Figure 8





2.3. Modelling & Facial Movement
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	The Incredibles 2004
Directed by Brad Bird
Figure 9



Modelling the characters’ face could be created by using Maya or Zbrush, box modelling or clay modelling. The importance of modelling a characters’ face is to consider the topology of the character. (i.e. the geometrical properties and facial relations) Topology refers to the geometry surfaces that create the characteristic of a 3D character.  The shape of the face is important to character animations. The controlling of the facial muscles of the face and defined areas give a certain expression. 
Stylisation is a represented in a non-naturalistic way in The Incredibles for example. The main character, ‘Bob’, has basic facial features that are defined in its own style. By portraying the character in a have that certain style, the exaggerated features of his jaw and chin, although his nose and ears, it creates a certain style of the character. 
To specifically define semi realism, it follows the same form of nature, however it is slightly exaggerated to the same extent of stylisation and it is different from realism. Uncanny characters that have a realistic or semi realistic style can easily fall into the category of being uncanny towards an audience. This is because the characters that have realistic shadows, lighting and realistic facial features. The look of the character becomes less cartoony and is less familiar to others. Stylised characters are achievable, however trying to make the character photorealistic is a challenge till this day. 




2.4. Geist
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	Screenshots of Geist 2016 
Directed by Alex Sherwood, Ben Harper, and Sean Mullen.
Figure 10


To investigate how Uncanny Valley takes place within this film. A study on the character animation will thoroughly explain how the film makers tell the story through the 3D animation. To do this the story, the character modelling details and the animations will be analysed to see how they would use the Uncanny Valley affect in the short film. 

The synopsis of the story, it unfolds by introducing a character, who has been shipwrecked on an island alone. The character has been injured and decides to look for shelter. He follows a ghost and he starts to regain his memory through his environment that shows what happened in the shipwreck. 
At the beginning of the short film, an unknown character woke up, injured and disorientated. Heavy rain and strong winds were chaotic, implying a series of events had happened. There was a ship in the background, half sunk, the character grabbed his injured side and found himself near a house on an island. The character looked for shelter and warmth. He sought the entrance to the house, he then found the back door, barged through it and slammed the door behind him. Silence surrounded him, after coming in from the windy and rainy weather. The back-door lead to a kitchen, the dishes were dirty. Emptiness and an unmoving atmosphere dominated the scene. He carried on exploring the house, looking for anybody in the house. Gathering his breath after arriving in a safe place, he remained there to regain his health. The character was curious as to what was upstairs, however he remained down stairs to tend to his wound. He used a bowl of water and a fire place to fix his wound. But then the sound of loud footsteps interrupted him from tending to his wound. 
His curiosity as to who was upstairs faded quickly, as the radio turned on in the front of the house. He was shocked and confused. As he began to investigate, and he went outside because of the moving object. He became more anxious and aggressive. As he dropped his torch outside, he saw the ghost go back into the house. He rushed inside into the kitchen, he found cooked food on the table and stove still on. He stormed upstairs and bashed through the bedroom door.  Then a memory came back to him, showing that the room had belonged to his child. After chasing the ghost, he regained his memory and began to realise what had happened in the shipwreck. The character looked around the room, found a drawing of the three of them, his wife, child and himself aboard a ship. They were going to leave the island. After remembering this, he ran as fast he could and found two bodies on the beach. He then lost all hope and slowly died holding his wife and child. 
The main character is semi realistic and stylized. The character has realistic skin, due to the texturing process. The style of the character and the detail together makes the character semi realistic, creating a certain way to avoid the Uncanny Valley. Although, the skin of the character has realistic effects like the sweating for example. 
This makes an impact on the short film, making the audience think about the characters appearance, where the audience can relate to the character and the story. Uncanny Valley will be discussed and deconstructed per example given from 3D computer animation. 
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	Screenshots of Geist 2016 
Directed by Alex Sherwood, Ben Harper, and Sean Mullen.
Figure 11



The main character, due to the weather and the after effect of the shipwreck. Due his aggression represents a real characteristic of a human being which portrays him to be more realistic part of the story, making the character act in a certain way. The storytelling embellishes via silent movement and fabricates a silent atmosphere within the building as the title states ‘Geist’. By the characters’ expressions throughout the short film, his curiosity gives him an aggression behaviour because when he entered the house, he looked for people to help him. 
	The environment shows that it was a family home, the environment models were stylised and made into detail because the style of the animation is a thriller. A style in a thriller 3D animation short, shows a technique and the use of Uncanny Valley. A stylised model in detail can be realistic, but it is not, according to the style it is modelled as. Therefore, it is uncanny for the use of semi-realism. 
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	Screenshots of Geist 2016 
Directed by Alex Sherwood, Ben Harper, and Sean Mullen.
Figure 12 & 13



When the character wakes up, it shows when he enters the building his face and body movement shows that he is tired, injured and in shock. After he enters the building, the face shows immense detail to the style, where it the character looks stylised. The main character has a cartoony style, but has realistic features. By having the character facial features stylised on the shape of the face, ears, nose and eye brows. By having the realistic textures, it creates a sense of realism on the character. E.g. the eyes look droopy and tired, it looks like he has not slept for a while. The face is covered with sweat or the rain from outside. Above the right eye, it shows a cut on the right eyebrow implicating that he has been through an event that caused him to have an injury. 
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	Screenshots of Geist 2016 
Directed by Alex Sherwood, Ben Harper, and Sean Mullen.
Figure 14



The style of the 3D short film, takes place as a thriller, as an essential piece to the storytelling the audience is left in suspense and uncertainty of what is going to happen to the main character. In each scene the audience is as clueless as the main character, due to his amnesia. The audience follows the character in each part of the story, making them anxious and eager to find out more about the main character and the ghost. 
The film makers of this short-animated film explore an interesting and conceptual story telling of using the elements of the environment and the characters outward appearance. As the story unfolds, the main character explores the empty house on a lonely island, finding himself alone. There, he is to tend to his wound and use it as a shelter. However, he finds that he is not alone, as a Geist lives in the house. As the story unravels, the scene reveals a final memory of the main character. 

To focus on the Uncanny Valley in character animation, horror or thriller short films can create uncanny animations by having characters do unhuman movements. A short film, called ‘Horror Short Film’, presents a child character who fears her parents, who are represented as monsters as they have an argument and fight with each other. As the short film progresses where the child goes downstairs, hearing the parents argue in the kitchen, it slowly builds the pace of the two characters arguing. As the child progresses downstairs to the kitchen, a slow transition from the two human parents turn into monsters as their argument turns into a fight. The movements of the characters are unnatural and uncanny. The animation performance creates its own horror and suspense, by animating the characters in to strange unknown creatures. 
This is about how the character is animated. The behaviour, movements and expressions are important to the character animations. The movement of the character, who is represented as the ‘mom’ shows that she cares for the child, however the character animation shows that the child is scared as the mom approaches her, because her characteristics intimidates the child. The pace of the character animation shows that each turn goes from a slow pace to a fast pace to create the tension and suspense of the animation. 
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	By Riff and Alternate Studio 2016 
Directed by Veerapatra Jinanavin and Chaloepong Balpala
Figure 15



To expand the research on the uses of Uncanny Valley, lets look at The Thing 1982. In this film, the stop motion creates a horrific and unreal look at different organisms that turned into living creatures by touching anything that lived. The outward appearance of the creatures, creates an uncanny and unbelievable view of how the creature evolves rapidly. To think about the stop motion animation, is a realistic animation, although it is not a realistic being. In overall, this affects the audience, using the uncanniness of the appearances and the animation. It makes the audience feel on edge and anxious. This film was developed from another film, The thing from Another World 1951, directed by Christian Nyby and Howard Hawks. The film is a science fiction-horror and is based upon an unidentified flying object that crashed in their area, a humanoid creature is frozen in ice. They bring the creature to their base, it then begins to wake up and wreak havoc on the base. 
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	The Thing 1982
Directed by John Carpenter
Figure 16



Rob Bottin, was a special makeup effects artist who worked on The Thing 1982, he created the special effects and was a supervisor of a team of storyboard artists, mould makers, sketch artists, illustrators, mechanical special effects. There was an interesting practical effect that Rob Bottin had created the scene of one of the characters, Charles Hallahan, who plays as the character ‘Norris’. He had spent ten days moulding his head, limbs and a fibre glass mould of his body. Charles Hallahan, was in the table top with his head, shoulders and arms exposed. A sculpted body covered Charles, cover the stomach area, where the hydraulics mechanism cuts off the character, ‘Dr Copper’ arms off. Within the entire film, the practical effects consisted using rubber, foam latex, gelatine, creamed corn, mayonnaise, strawberry jam and food thickener.
Although, the special effects added a new layer of realistic visualisation through a strange sequence, the visuals are realistic. It was an effective way to make the audience feel terrified and unpleasant. This had a deep connection to Uncanny Valley, which followed the underlining of the horror and thriller genres. It is relatable, because the genres have been in the filming industry since the late 1890s. 








2.5. Zootopia
To analyse this content, a specific area of Zootopia will be focused on, to deconstruct and discuss how this film relates to the Uncanny Valley. This clip is taken from one hour and twelve minutes to one hour and twenty-two minutes of the film. It starts from the ‘police stations’ public speaking scene to the under the bridge scene with Nick. This content is about how the story unravels from an argument that slowly destroys the harmony in Zootopia and the friendship between Judy’s and Nicks’ characters. 
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	Zootopia
Directed by Byron Howard and Rich Moore
Figure 17



The synopsis is a modern mammal metropolis of Zootopia 2016, a city where all animals of the animal kingdom live together in harmony. From the biggest elephant to the smallest animal. When newcomer Officer Judy Hopps arrives in Zootopia 2016, she discovers that being the first bunny on a police force of big, tough animals isn't so easy. Determined to prove herself, she jumps at the opportunity to crack a case, even if it means collaborating with a fox who is a swindler, Nick Wilde, to solve the mysterious disappearances case. 



The ten-minute area, starts with the character, Nick and Judy at the public speaking in the police station. Where Nick was angry with Judy’s speech to the public because she stated that ‘predators are reverting to their savage ways’. After an argument, Nick left Judy who then realised her mistake and then felt guilty. To the public in Zootopia 2016, she was a hero. However, she felt she had betrayed Nick and upset the Zootopia 2016 citizens with her speech. She refused to carry on with her job and left the police force to move back to her parents’ farm. She then learnt that ‘Gideon Gray’, a former bully during their childhood, had become a partner at her parents’ farm, selling pastries. She also found out that her father used flowers, called ‘Night Howlers’ to keep critters away from the farm. She then realised her mistake and solved the mystery of how predators became savage. She looked for Nick to ask him for help. He refused to listen. She told him about her feelings and apologized for what she had said to him at the station. He accepted her apology and agreed to help her in solving the case. 
This ten-minute sequence is important to the entire film, but also another way to compare the cinematic realism, stylization, animation and filming. The main aim of this discussion is to compare the realistic animation within Geist, but in Zootopia 2016 they use similar traits. Although, it is still stylized in a cartoony way. 
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	Zootopia
Directed by Byron Howard and Rich Moore

	Figure 18
	Figure 19



The genre of Zootopia 2016 is adventure and comedy. This is an important factor for the story of the film. This film is used as an example of how the audience is introduced to the world of Zootopia 2016, using scenes of characters arriving to go to work, using the train and taking other transport. Like everyday lives of human beings, Walt Disney Animation Studios imitated everyday life of an ordinary human getting up, going to work and then returning home at the end of the day. This brings routine in life and creates a sense of belief of various characters in Zootopia 2016. To show another example, the main character Judy has the sense of guilt from hurting Nick. The audience has empathy for the character because she is trying to explain to Nick that it was her fault and accepts the blame. Accepting her apology, Nick teases her with her own recording pen and creates a comical scene. This creates humour for the audience, the characters form a deeper bond in their friendship.
To fully understand the story development of the Zootopia 2016, an outlook of the animators that made the film. Disney portrays the city by having all different types of animals, ‘big or small’. They live together based around a city that where the foundation was created around the water area. By creating this 3D world, they had made a city of animals by developing ideas of how animals lived with each other and how their world is related to our current society. They developed Zootopia by discussing how all different kinds of animals got together by a large water area. An animator supervisor of Zootopia, Kira Lehtomaki says that ‘predator and prey… coming together around a watering hole’. This shows that the team in production of Zootopia 2016, had thought about how a city of prey and predator have unity in the city. By having a city built around a watering hole, animals come together.
This also engages other types of animal, introducing small or large characters. They bring the audiences’ attention by having a sense of function of a specific animal and has their own characteristics. The characters are cartoon stylized. Stylization of the characters, has a connection to the Uncanny Valley graph (Figure 2).
To analyse this, a perspective of the dialogue and the character animation is important to the story, as the characters discuss the case and end the argument between the two characters, Judy and Nick.  Judy has movements that are more rapid and exaggerated when talking to Nick. The style of the animation this 3D film, is a cartoon style. However, the character animation has a realistic feel to the style of animation. As the scenes imitates a relatable, e.g. where a friend has an argument with another friend but apologises. Then the other friend accepts the apology but teases that friend. 
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	Screen shots of Zootopia
Directed by Byron Howard and Rich Moore
Figure 22
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This concludes the final results of this paper. The overall discussion will be summarised and explained by the analysis that was conducted on Geist 2016 and Zootopia 2016. It also concludes, how the Uncanny Valley has been seen in various films. 
3.1. The Advantages and Disadvantages of Uncanny Valley in 3D Animation

A useful part for creating thriller or horror 3D films is to create the feeling of uncertainty that makes the audience feel uneasy and anxious. This can be exploited by the plot. The use of stylisation in Geist 2016, was interesting as an advantage to Uncanny Valley because the style used features of real life, such as having the character injured, sweaty face and a blood smear texture on his right eyebrow. Also, due to the character modelling of the nose and the ear, it indicates that this relates to Uncanny valley. The style of the film has its own effect as a thriller. 
A stylised 3D animation film will be beneficial to a younger audience and entertainment for a family. For example, Zootopia is a friendly and adventurous and comedy. The stylisation of the characters look friendly and cartoony, which makes the audience feel content to watch this film. However, if a thriller or horror 3D film was made, this would aim for an older audience. 
As a disadvantage, by creating a stylised character in Maya or Zbrush, characters could be created unintentionally to look unrealistic, if detailed to an extent. This would be due to the lack of skill in character development, technical skill or storytelling. In this case, it can adversely affect an audience in trying to familiarise with the characters’ facial features. 
3.2. The findings of analysing Geist and Zootopia

In conclusion, the analysis conducted on Geist 2016 and Zootopia 2016, stating the stylisation of the 3D animation films, the modelling and the character animation. Geist 2016 has a connection to Uncanny Valley as to the detailed environment and how realistic the character in terms having sweat and an injury. In comparison to Zootopia 2016, the environment is detailed, however in the 3D film it is cartoony and has a friendly atmosphere, which is represented by the colour use in the environment. The characters look friendly and approachable, due to the style of the character and the behaviour the characters have. E.g. Judy approaches different characters to investigate the missing character, ‘Mr. Otterton’. 
Disney has stylised characters that have the sense of friendliness and a humorous look, a style which works with the audience. Disney states that their ‘visual development artists experiment with the diverse elements of film presentation to create worlds and stories through capturing dramatic story moments, plot thrusts, and moods within Character or Environment designs.’ This shows that Disney thinks of how the audience perceives the characters looks and personality through development. By developing these ‘elements of film presentation’, the stylisation of the characters has a cartoony look to the audiences, making the characters likeable, losing the sense of uncanniness. This gives them the advantage to stylisation as it makes the audience fascinated about the characters’ world and the characters’ story. 
It was important to analyse the content to identify the stylisation and the photorealism in various films to indicate that it relates to the Uncanny Valley. Although, the theory relates to robotics or CG. The 3D animation films that had developed CG in the early 2000s, has produced immense amount of detail, but resulting with uncertain views of how realistic the characters look, but the overall animation looks uncanny. This shows that it does have a connection to the Uncanny Valley theory. Final Fantasy 2001 and Polar Express 2004, show the results of how it affects the audience of Uncanny Valley. Although, the motion capture technology in Logan 2017, was not noticeable due to the amount of use in the film and the advances over the decade in technology. 
	To avoid the Uncanny Valley, stylisation and photorealism was important to suggest, as it relates to the percentage of the graph (Figure 3). Stylisation has a better effect to a younger audience and it avoids the Uncanny Valley by having cartoony and comedic characters. Logan 2017, avoids this by having short visual effects added to the film.
To think about the future of Uncanny Valley, it continues to develop in 3D films and it is likely that there will still be animators who use the Uncanny Valley effect deliberately in their 3D films. Audiences will still experience the unsettling effects of the Uncanny Valley, in character animations, characters style and realistic characters. However, it can be used deliberately and effectively. Uncanny Valley is a useful tool in creating the horror or thriller genre in 3D films. 
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