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This report reflects the importance of colour matching in our animation production, especially in the process of expressing characters’ emotion and creating a special animation style. Animation can use different colours to express different artistic styles. When people watch animation, colour is the most important element to attract vision. Therefore, the colour matching of animation is the most important link in the creation of an animation. This report, for the purpose of creation, is divided into five chapters. It mainly introduces the specific theme of colour palette using in animation. The purpose is to help animator to make better animation with good colour palette. The report is an art practice research and analyses the colour matching and the colour changes in the animation. The last chapter gives an analysis of applying the idea from studying to a short animation made by myself. Along with the analysis of colour palette, this report demonstrates a number of images and videos’ screenshots to explain the arguments. This report finally proves that colour matching in animation is difficult to be counted by data. Practice is the only way to improve colour matching.
colour application. colour palette. animation. visual communications. design

1. Introduction

Iridescent colours caused blindness. The sentence is from Tao Te Ching (Laozi (traditional),4th century BC), a Chinese classic text, which means the changing colours can disturb people's minds which can make people unable to calm down and, in that way, their visual attention cannot be concentrated. Colour is one of the important factors of visual communication. From ancient to the present, the influence of colour on people's visual perception has been discussed all over the world. Just like Zelanski and Fisher has said in their books that “colour is perhaps the most powerful tool at the artist’s disposal.” (Zelanski & Fisher,2006)

Flowers and Trees, which made in 1932 by Disney Studios and won the first Academy Award for Animated Short Subjects, which was the first animation to use the full-colour three-strip Technicolour process. After that, the animation on the screen has gradually began to become colourful.

With the advance of science and technology, the production of coloured animation has changed from the previous way like Celluloid animation to digital animation today. Nowadays, animation can better display their colours on the screen than 20 years ago. Meanwhile, with the in-depth studying of visual research included the perception mechanism in luminance and colour, imaging laws of retina and colour psychology, people begin using these kinds of knowledge to help them to achieve the goal that is giving audience visual stimulation on the screen to attract audiences’ attention.
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Figure 1.1:  Osomatsu-san，three different edition from 1966 to 2018.
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Figure 1.2: Hunter X Hunter. Two editions from 1999 to 2011.compared with the animation works of the past 20 years, we can clearly find that the contrast of colour in animation has changed greatly.
Colours vary in many different ways, including Hue, Saturation(chroma), Brightness(value). Control these elements, we can get a good picture effect. Even the Professional colourists (Hurkman,2010) need to correct global luminance and adjust global hue and saturation to make the film can attract the attention of the audience. 
With the properly using of the colour, it can be help with the designer to improve the effectiveness and practicability of visual communication.  However, these factors that affect colour changes interact each other at the same time, and they are classified in these kinds of names to facilitate recording. For instance, varying background luminance could change the relative saturation of the standard colours. (O'Connor,2013) 
The purpose of this paper is to show the atmosphere and characters’ emotions through colour matching. Finally, it is found that in order to improve the visual appreciation and interesting of animation from colour collocation, it is still necessary to experiment with sketches to get good visual effect. The report will be mainly discussed from two aspects, the first is from the animation colour itself changes in the factors. The other is about the popular colour palette in the animations’ history. 
This report, which based on analysing the paper and related visual theory to practice and seek the way to control the volume of hue, saturation and brightness of colour to make picture’s in the animation, will try to provide animators some help to find how the colour style changed in the animation history and make summary and conclusion targeted on my practical work.
The main purpose of this report is to help my future animation production.
2. methodology
The core of the study is to explore the practice and seek a more comprehensive understanding of the formal structure of painting in practice. Animation is a modern way to express visual communication, it is an art combined with audiovisual. 
This study is based on colour design of animation and find how to make a good colour palette to enhance the audience's viewing experience. As the result the research methodology is about performative way rather than quantitative way. 
Sullivan, G.  talked about different analysis way in his book. “Quantitative studies are linear, iterative, and confirmatory, and qualitative studies is cyclical, emergent, and discovery oriented. Visual arts research, on the other hand, is dynamic, reflexive, and revelatory as creative and critical practices are used to shed new light on what is known and to consider the possibility of what is not.” (Sullivan,2005) Therefore, the art research and the art practice cannot be separated. So, the report will be based on my own practice, using the methods about doing the primary and secondary studies from animation works, artworks, literature and media review to analyze. so that we can get some feasible ways to provide more hypotheses for my future creation.
Because the purpose of my report is to help my future animation production work, so the research is an art practice research. As the result, methodology chosen in this report is the performative way. The main purpose is to explore what kind of colour palette can promote emotional expression and plot in animation. There are four main methods used: First, read the relevant literature, such as the books, articles and animation review, and then discuss it in categories. Secondly, find relevant animation and film materials, and then classify and compare different animation styles. The third is to analyse the past works of myself to get practical experience. Last but not least, it is based on personal practice, the result tries to seek a reasonable way to a variety of styles to express emotion through reading relevant literature, research and doing the analysis of my own project.
3. Critical and contextual review

Colours vary in many different ways, including Hue, Saturation(chroma), Brightness(value) and Temperature. The Hue, which is the color itself. ‘Hue is the attribute of colour matched by a single wavelength of light or by a mixture of "violet" and "red" wavelengths of light.’（MacEvoy,2015） The Saturation, which is intensity of the color. Just like MacEvoy said in his website that，Saturation is the concentration of hue independent of its luminance or lightness. （MacEvoy,2015）The Brightness, which is intensity of surface reflection. Hue，saturation and brightness could be called as HSB. Use With these three values, we could easily create a complex colour scheme.
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 Figure 3.1: The data displaying of HSB in the Photoshop and After Effect
I will outline the major themes that are of relevance in animation colour, and go through them each in turn: 

3.1 Colour and Colour Matching
At the beginning, instead of focusing on colours meaning, the report devoted more attention to objectively analyze the main factors affecting color contrast with data. But after inquiring the related definition, I had a wrong understanding of the definition of color contrast. the color harmony has some basic laws related the colour's complementarities which could be named as opponent color theory. (Hering, 1964) And then the argument was summed up again in an in-depth study by the researcher J.Itten. Itten explained in his book that, ‘The simultaneously generated complementary occurs as a sensation in the eye of the beholder, and is not objectively present.’ (Itten, 1973) The proposal of Gestalt Theory could help us to understand the effect of color matching on people's perception.  (Smith, ed., 1988) The theory focuses on the connection between visual and human’s perception. After that, O’Connor (2015) studying in-depth with using Gestalt Law applied in the picture’s colour and colour contrast to improve the effectiveness of visual communication. We can not only apply these theories to graphic design, but also use relevant means to operate in animation. These theories can be applied not only in graphic design, but also in animation.
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Figure 3.1.1: The rose and it’s greyscale image. It shows that colour contrast could attract visual attention and create a focal point.
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Figure 3.1.2: Made in Abyass. Masayuki Kojima ,2019. The colorful and grayscale images of different shots A and B occurred in the same scene. The purpose of shot A is to introduce the environment which the characters located. Therefore, the color of the character is adjusted to match the background color to make viewers be concentrated on the lower part of the room, to focus on the environment. However, the purpose of shot B is to show a communication of 2 characters. So, the colours of characters are more vivid and bright than the background to create a focal point on the characters. 

Many factors can affect the contrast of the picture and the visual perception of the picture, as MacEvoy said on his website in 2015,’ The five components of visual color context are: (1) the total illuminance level, (2) the illuminant (chromaticity of the illuminance), (3) the illuminance contrast between color areas, (4) the colour contrasts between color areas (5) spatial factors (size of color area, pattern, location in space).’ So even if we know some basic laws of color matching, it is still very difficult to do expertly as a master in making colour harmonized in every shot.

Overall, we could try to sort out some methods about color collocation from some animations with some theoretical research to analysis. I will outline the major themes that are of relevance in this field, and go through them each in turn:

First of all, we can start with hue. Some Animations choose affinity of hue, because monochromatic colour scheme can simply show an emotion or air.
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Figure 3.1.3: Mind GAME & The Tatami Galaxy

These kind of colour matching is using neighboring colours on a colour wheel. Mr.Storaro, a great cinematographer, has talked about the symbolic colour,’ Each one of us can see the reality in a different way, so we can use different colour to expressing specific element.’ (Storaro, 2015) Figure A which has two pictures in red monochrome. The left one, a screenshot of the animation Mind Game, is using the deep red, which shows the character's lust. The right one, , a screenshot of the animation The Tatami Galaxy, is using the bright red, or we can call that ‘pink’. Pink is a colour which be gentler and more amiable than the dark red, so this monotone represents the characters’ fantasies about the future in their dreams. 

‘red is thought of as ’warm’ because it is associated with fire. It seems plausible, therefore, that although people do not necessarily think of the colour of fire as red, nonetheless they do associate red colour with fire.’…(Wierzbicka,1990)
Because of that, people associate vivid red with the flame, which can also associate with somethings like fire, just as ‘eroticism’. And pink, which is red adding white, reduces its saturation and brightness from intense red, makes it has less emotional and aggression than red that makes it seems like a dreamy colour.
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Figure 3.1.4: Made in Abyass. Masayuki Kojima ,2019.
The picture above shows different monochromatic colour scheme can represent different air clearly. When two girls stayed in their quilt, the colour is green to show that is a safe state. Mr. Strallo has said that greenish is the balance between the two opposite. So, it represents a balance. (Storaro, 2015) And outside world of two girls is the red that a dangerous air. 
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Figure 3.1.5: Made in Abyass. Masayuki Kojima ,2019.
.

When one shot has two opposed chromatic colour, it is easy to express the opposed atmosphere. The outside world is red and the area where two girls hide is green. This shot is good to use the opposite colour to show the girls in dangerous, but they don't realize it.
Next, we move to talk about saturation and brightness. Low saturation becomes reminiscent of the faded photographs, and brightness can be used to affect individual colours as well. When the hue and saturation are maintained, high brightness can make the color appear brighter, while low brightness can make the picture not look like a shot in colour. So, we can study these two definitions together. 

Dutch artist Vermeer belief that, ‘natural lighting is truth, is beauty’. But this is a definition of beauty that usually could be widely accepted. Studies have shown that older people prefer colors with low saturation, (Ou, Li‐Chen, et al,2004) which is also the reason for the low saturation of tones in such recall animation. As the result, there is an interesting phenomenon in China, that is, people think that animation is just made for children. Because the general animation in China has strong color contrast, high color saturation, bright and vivid colors, making a large number of adults feel unreal. Therefore, in recent years, Chinese government has produced a series of animations that promote the interest of people about the Chinese traditional culture, which in a relatively natural color scheme to enable the audiences at different ages like this animation，Chinese Choir (2016)
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Figure 3.1.6: Chinese Choir , Zhaode Culture studio, 2016
But nowadays, some marginalized and extreme plot in the film will use some non-natural light, to show freedom or some extreme emotions which is different from normal daily life. The bright opposite colours palette is flashy and can help to make a great visual motif. Like the blue-and-orange palette, which blockbuster in last 10 years has default to use, or the blue-and-pink palette, which palette called Bi-lighting in the lighting in the movie. (KyleKallgrenBHH,2018) So the use of unnatural color has become reasonable. This way of matching the colours has also been used in animation in recent years.
However, the rules were made to be broken. No one can restrict that we only can use one style in a work. Nowadays, many animations prefer to use different styles and colours in a work to elicit powerful moods. And nowadays, with the wealth of options post-production, it’s easier than ever to design the colour palettes to elicit powerful moods.
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Figure 3.1.7: Mind GAME. Masaaki Yuasa,2004 .

Use different colors to express the change of characters’ emotions in different plots. It’s good at using colours to express the difference between psychological activity and reality.
3.2 The Change of Color in Animation
The style of animation cannot be separated with the trends of Modernism Art style in last 100 years. Modernism Art style is fashion and people began to try to use such colors in animation. In this part, I will outline how the change of animation colours over the last 100 years.

As early as the late 1920s and early 1930s, some animators in Europe have tried to apply modernism art style into the design of animation. Oskar Fischinger, a German designer, made an animation named Motion Painting No. 1 which is an experimental film aimed to study how to apply the Abstract Expressionism painting ways into animation design. But the experimental works like these have not attracted attention.
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Figure 3.2.1: Motion Painting No. 1, Oskar Fischinger 1947
In the United States, Chuck Jones, with the help of John McGrew, a design manuscript and background designer in the 1940s, began to apply some elements of modern art into his animation works. Their experiment has influenced the later UPA animation studio’s style. (Abraham ,2012)
[image: image24.jpg]= Cond




 [image: image25.png]


 [image: image26.jpg]



Figure 3.2.2: The Aristo-Cat, Chuck Jones,1943
The animation made by UPA is mainly represented by vivid, brightness and contrast colours, hard-edged forms, simplified details, and with a minimalist environmental surround. So, we can see the UPA animation’s style is affected a lot by European modernism, including Cubism, Fauvism and the Bauhaus. And the UPA site has been outspoken about what their interest in, such as Picasso, Henri Matisse, Paul Klee, and Stuart Davis. (Daggett, 1954) Such animation style not only could attract the audience's visual attention, but also could reduce the cost of animation.
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Figure 3.2.3: UPA Animation Studio Character designs for the upcoming UPA documentary 'The Boing Heard Round the World'. 
Bashara (2015）has mentioned the connection between Precisionism and the style of UPA site in his article. Precisionism, the first indigenous modern art movement in the United States, simplify the visual world into a semi-abstract form, order is brought to the chaotic modern environment. In this form, urban and industrial scenes consist of geometric shapes, hard edges and solid color fields. This style is consistent with the main features of UPA style, so it can be proved that they have some relationship.
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Figure 3.2.4: Night Is Short, Walk on Girl. Masaaki Yuasa, 2017. This animation Inspired by the generations’ new trends in art, Masaaki Yuasa ‘s animation sits alongside the Pop Art. The characters and backgrounds are handled in a Collage form.
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Figure3.2.5: Lu Over the Wall. Masaaki Yuasa, 2017.
This animation’s style has combined Impressionist and Expressionist sensibilities. This animation is a good example to show the animation’s beauty with the combination of various artistic styles. This animation is worthy to be analyze and research for animating researchers.

In the past five years, Masaaki Yuasa, a Japanese animation director, directed several highly acclaimed animations. (The figure above) In a sense, it shows people's preferences. This shows that we can draw on different artistic styles to express animation to elicit the air and powerful moods in our own works.
4. Project-specific research
The design of character and scene of the animation can help animator make sure animation’s final presentation. Besides, colour contrast’s strength in picture can effectively impact the visual effect of animation.
In the actual animation production, I found the following problems.
First, contrast colours are difficult to match harmony without experiment. The proportion of the contrast colours in the whole picture could determine the final rendering effect. When the contrast of hue is strong enough, enhance the brightness of the picture, we might get a final view with dazzling effect. We will spend more time experimenting in harmonizing colours.
Figure 4 is a computer painting which imitated the style of stained-glass window, using various colours and contrasted luminance. It shows us that high-contrast picture can produce intensive stimulation to vision and give the pressure of visual. Because the background colour in this illustration is brighter than the foreground characters, it makes people's eyes have no center, and the vision is divergent. Meanwhile the brightness of the green is too bright, so that there is a sense of discomfort on the vision. As the result of that, people might give up watching this kind of illustration with longtime. If this intensive stimulation with high level apply in animation with flashing changing picture, people maybe occur cerebral spasm response. Almost 20 years ago，an animation named "Pokémon." has a plot about five seconds of flashing red light in the eyes of "Pikachu”. This plot made nearly 618 children had suffered "television epilepsy”. As the result, even varying background luminance changed the relative saturation of the standard colours, we should use the strength of luminance in an appropriate way.
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Figure 4: Lover. Wen XI.2015.

The case of using too strong colour contrast in the illustration. The image on the right decreases the brightness., so the visual pressure is much less.
But because I like animation with bright opposite colours palette, so, I try to continue to study the application of contrast colour in the short animation. At that time, I was inspired by the works of the Japanese Animator Expo, such as Me! Me! Me! and I Can Friday by Day!
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 Figure 4: Me! Me! Me! Hibiki,2014. Japan Anima(tor)'s Exhibition. Music video for the song of the same name, by Teddyloid
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Figure 4: I Can Friday by Day! Kazuya, 2015. 4. Japan Anima(tor)'s Exhibition.
Affected by these animations, I tried to use the blue-and-pink palette in my work, Warm your stomach (XI, 2016). I was responsible for the colour design of the background and characters in this animation. Through this project, I found that only the experiment can determine the range of hue and the intensity of brightness to get the appropriate visual effect. 
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Figure 4: Warm your stomach, Wen XI, 2016.

 The early design sketches of my work.                   
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Figure 4: Warm your stomach, Wen XI, 2016.

The final film’s screenshots
But these kinds of bright and contrasting colour palettes cannot express some warm moods well in animations which describe daily life. For this reason, most of the animations described daily life are biased in one colour palette, and rarely use bold and unmodulated colours, such as the animation Only Yesterday (1991).
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 Figure 4:  Only Yesterday, Isao Takahata,1991. 
The colours of the characters and background in each shot all biased to yellow. In order to make the colour palette uniform, the characters wear the same clothes but the colour shows different. Yellow colour palette with low saturation make people think of candles and have a warm feeling. So yellow colour palette is suitable for telling warm stories.
When I designed the second short animation, my classmates and I tried to design several different styles to show different plots in that animation after I have been completing the characters set-up.
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Figure 4: Hope to be understand, Wen XI,2017.
The early design sketches.
But my teacher suggested me to modify the colour of the animation to unify the style and further simplify the characters. Because it’s difficult for my design to let each shot coexist harmoniously and be rich in the ‘warm air’. This animation is expected to be completed in a limit time, and which is a story which focus on children autism. It's a warm story. There are two advantages of using a uniform style in the student works. First, this kind of colour matching is simple and takes shorter time than combining various vivid colour. And the unification of colour palette can make roles and scenes exist well. On the other hand, in this way, there will be no problems about visual pressure caused by vivid and bright colour.
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Figure 4: Hope to be understand. Wen XI, Wen LU,2017.  The final film’s screenshots
But such colour palette is often seen in the animation studio’s works. Because this style has obvious defects in students' individual animation works. First, this style lakes of self- stylize about express moods. Secondly, the most important thing is that it is difficult to attract attention in the same period of work. At the same time, the plot is dull, which makes it more difficult to attract the audience.
The original purpose of this article is to explore the proportion of colour in the screen and the volume of colour contrast to make the animation has a good visual effect. However, after consulting various literature and film, it was found that most art practitioners explained that colour matching was more depended on experiments and personal experience. Because there are many factors affecting the perception of colour by the human eye.
Colours can't be counted by data to get a rational result, because everyone feels different about colours. However, some people still have tried to use data to analyse the relationship between mood and colour. Xu’s work employed a process called “colour grading” to add colour styles to feature films. 

But the results are not satisfactory. Because content can easily overwhelm style. And his method is less successful with happy and comedy. ( Xue, S. et al.2013)
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Figure 5.2: Wen XI’ s Character design.2018. With using Pop Art Colour Palette to do the colour matching, we still need to change the hue, saturation and brightness of some colours to make the whole colour matching harmony.
Good colour matching depends on a large number of experiments and practical experience. Even using Pop Art Colour Palette to do the colour matching of the characters, we still need to change some colour’s hue and saturation to make colours exist harmony. (Figure 5.2) Masaaki Yuasa has explained that, the best way for him to make films it to make sketches about key inspirational shots.” For example, if there is an image at the core of what I’m writing, being able to have that as one drawing, to visually reflect that while I’m doing the script, is very helpful.” (Carlos Aguilar, 2018)
5.Results
Because of the limited time, the animation only painted five shots, of which only three were colored. Therefore, the three shots that has been colored will be explained. 

The colour of the background at the beginning of the animation was inspired by Mr. Strallo' s words. (Storaro, 2015) Green seems like a neutral colour, because the greenish is the balance between the two opposite. There is a kind of prospective of colour. Grey green can give people a feeling about quiet and solemn. It can be contrasted with the color of the back. So, after a series of attempts, I chose this kind of colour palette. From the pictures, we can also find that monochrome pictures are very suitable for shaping the atmosphere of preparation. Because the use of contrasting colours at the beginning of the storytelling makes it difficult to get into the story. And such an inappropriate colour scheme will have a feeling of inferior advertising colour matching. (Figure 5.1)
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Figure 5.1: Wen XI: The process of Colour testing, 2018
Try to show the diver’s nervous, so I let the lines wiggle, and let the colours change from green to pink. (Figure 5.2) When he finally calms down, the colors are unified into blue and the lines stop wiggling. The water under the feet use a pop art colour palette. The style and colour were inspired by Matisse's painting expressing the diver’s mixed mood about nervous and exciting.
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Figure 5.2: Wen XI:  Final composition,2018
The work is a practice of color application. However, the results show that not every color matching can be completely copied. The aspect ratio of the picture and the area ratio of each color will affect the final visual effect.
6.Evaluation and Conclusions
First, high colour brightness and saturation is a good way to make a good visual effect and express personal moods. The modern animation works are braver than the initial animation works to use different styles to show different moods. 
Secondly, the collocation of colours in animation, needs to combinate with the plot while increasing the visual attraction. Different styles of visual art can be used in animation, as long as people can divide completely the symbology colours according to the corresponding plot. Just like Mr. Strallo explained in his lessons, the symbolic colour means an encounter making the vision has a connection between different elements and air. (Storaro, 2015)
In addition, when we make animation, we can refer to the style and colour matching of artists of different schools. But specific colours palette should be practiced in experiments, and the artist's eyes could be used to judge whether the style makes people feel visual pleasure.
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