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Abstract：When it comes to interesting animated characters, many familiar images will appear in our mind: Mickey Mouse, Garfield, Donald Duck, Bugs Bunny and so on. It's very easy to find that all of them are classic anthropomorphic animated characters. In order to figure out in detail how anthropomorphism is applied in the visual design of animated characters, this article summarizes the definitions of anthropomorphism and the visual design of animated characters based on the research of anthropomorphic related literature, which provides a theoretical basis for  subsequent practice. The practical research focuses on the appearance and movement of the anthropomorphic character design, so as to achieve the combination of theory and practice. Finally, an animated character anthropomorphic degree sheet will be made in this research project, which will help the animator to quickly determine the anthropomorphic degree of the character during the designing and maintain the visual design unity of anthropomorphic character in an animation.
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1. Introduction
 “The world has kissed my soul with its pain, asking for its return in songs.” The beautiful words which make people feel the beauty and the helplessness of the world come from Tagore, a Nobel laureate who is good at composing poems with anthropomorphism. This sentence delivers an excellent explanation of the meaning of anthropomorphism, namely, “the attribution of human characteristics to a god, animal or object.” (Oxford English Dictionary)
There’s no doubt that the core meaning of the anthropomorphism is revealed through the rhetorical explanation, that is, to  endow nonhuman beings with human characteristics. However, this literary understanding of anthropomorphism is still narrow as a whole, because anthropomorphism is not just about writing, but a common phenomenon that is often seen in our life: in education, it is often used for helping children to understand an abstract concept; in business, the anthropomorphism of brand images, applied by a company can attract more consumers; in films, it is a tool which can be used to discuss controversial issues.
Similarly, in many animation works, anthropomorphism is a tool that can be used to discuss controversial issues. And with the development of the era, the topics which are discussed in anthropomorphic animations are becoming more and more serious, from The Lion King and A Bug's Life, which use a single type of anthropomorphic characters to express the internal contradictions among humans， to Zootopia which uses the anthropomorphic characters of various animals to discuss the negative impressions inherent in multiple races，even to Pom Poko by Studio Ghibli, which reveals the relations between humans and nature. In animation, anthropomorphism has a very distinctive feature, that is, it can present some serious topics in a euphemistic and relaxing way.
However, it is taken for granted that anthropomorphism is applied in animation and is considered different from film, which is determined by the characteristic of "highly hypothetical"，the fundamental characteristic of animation. It means that the freedom of the story, characters, time and space, and sound of the animation is not subject to too much restriction. The anthropomorphic animated character plays the same role in either an animation film or a live-action movie, namely, to express emotions and promote the development of the story. Just as what has been described in the book, Acting and Performance for Animation, “…the most important element in theatre, literature, film, radio or animation is the characters, recognizable and believable characters with personality, regardless of the exact nature of characters.”  (Derek,Chris,2013)
It is well known that anthropomorphic characters, which are the "actors" in the whole animated stories, are one kind of many types of animated characters. Many designers like Lasseter were rooted in the display of numerous human archetypes that compensated for the fact that “the live-action actor has charisma”. (Lasseter,1987)Therefore, anthropomorphic characters are more popular with creators and audiences than most human characters. For instance, the cute little anthropomorphic virtual creature of " Minions " was originally a supporting role in Despicable Me, but its popularity is strong among the audience. After discovering this big buy point, Universal Picture designed them as the leading role in the new film and established the Minions theme park. There are other cases like the Minions , such as the penguins of Madagascar, the squirrels in the Ice Age and so on, which are loved by the creators as well as the audience. 

But how are the visual images of these excellent anthropomorphic characters created and how do they make the audience remember and be so fond of them? In order to figure out in detail how anthropomorphic techniques are used in the visual design of animated characters, in the second chapter, this paper will study the anthropomorphic literatures and summarize the definition of anthropomorphic in animation and the existing research methods of anthropomorphic characters, which will provide theoretical foundation for follow-up practice. In the third chapter, this paper will perform a detailed analysis of the visual design of animated characters in classical animation, the appearance and movement of the anthropomorphic character design, so as to achieve the combination of theory and practice. In the fourth chapter, this paper will conduct an analysis of the content in specific practice. In the  fifth chapter, a summary of case analysis will be given: a personification character anthropomorphic degree sheet and its model sheet, which can significantly help to find the techniques and means of anthropomorphic methods in the visual design of animated characters.
This paper, which has present project objectives, reasoning and conclusions and provided the corresponding anthropomorphic theoretical basis, not only can largely help the animator to quickly determine the anthropomorphic degree of the anthropomorphic character during the designing, but also can maintain the unity of the visual anthropomorphic character in an animation.

2. CRITICAL AND CONTEXTUAL REVIEW
2.1 The background to anthropomorphic development

The term anthropomorphism originates from the combination of the Greek words “Anthropos” (human) and “morphe” (shape or form), which was first proposed by the Greek philosopher Xenophanes for the description of the striking similarities borne between religious believers and the gods they believe in (Lesher, 1992). For instance, the Greek god is always as blond as the Greeks, whereas the African gods are always presented with the appearance resembling Africans. After Xenophanes first raised the concept of anthropomorphism, many philosophers have been made to notice this unique phenomenon, such as David Hume who holds the belief that religion is something that is derived from the worship held by individual persons of mysterious power and fear of their own destiny. Triggered by the inherent fear for the unknown, people have a strong tendency to assign some sorts of mysterious power to the human-borne traits that they are familiar with (Hume, 1757/1957).

As mentioned above, despite philosophers being keen on capturing this phenomenon, there is still an absence of in-depth discussion on anthropomorphism itself. A large majority of the illustrations remain confined to the superficial description of anthropomorphic appearance with the focus of attention limited to the field of religious theology. Nevertheless, the wide-ranging academic background gives us a better understanding of the essence of anthropomorphism, which manifests itself in “endowing non-human objects with a string of humanlike traits including motivation, intention and psychological states”. (Epley, Waytz, & Cacioppo, 2007). As for the form it takes, personification can manifest itself either as a process, a tendency or any human-resembling characteristics exhibited by various non-human objects.
Differing to the long-running history of philosophical speculation, it is up until the recent years that anthropomorphism has drawn a great deal of attention from scholars as a manipulatable and implicit approach taken to the creation of animations. In reference to the definition made in dictionary of the two words, Anthropomorphism and Zoomorphism, the more inclusive and descriptive word ‘zooanthropomorphism’ is used by Bliss, involving a combination of the elements of human and animals and the use of symbolic visualization to reflect a range of different individual, social and political themes.（Bliss, G.E., 2017）In the recent time, there is a novel explanation emerging of anthropomorphism at the 4th China Young Animators Forum and the 13th ANIWOW! China (Beijing) International College Student Animation Festival. Zhang who raises the novel idea takes the view that the "anthropomorphic" element existing in ACG has been transformed from personification to anthropomorphism by the practice of cultural industry in the contemporary context. The subject of anthropomorphic role has been endowed with the role of "human" as an artificially-designed element.(Zhang,2018)

Anthropomorphism: the manifestation of human characteristics is realized through a god, animal or object. 

Zoomorphism: the appearance of animals is reflected in a god, human or object.’ (O.E.D)

I take a different view to Bliss and Zhang on the anthropomorphism applied in animated films:

Firstly, a comprehensive style of anthropomorphic techniques is adopted in the creation of animated films. Animation represents an all-inclusive form of art that is presented through video and audio elements. The theme of an animation film is usually expressed with a combination of plots, visual effects and audio effects. In the creation of animated films, the use of anthropomorphic techniques is primarily reflected in the implicational plots, distinctive roles as well as delightful and fluent audio visual language. Therefore, anthropomorphism plays an essential part in delivering these effects.

Secondly, in the visual design of animated characters, anthropomorphism is no longer viewed as being limited to the simple elements like the description of appearance, behaviour or personality. Instead, it symbolizes a process of assigning human uniqueness to the non-human objects (Epley et al., 2007). The process of anthropomorphism enables non-human objects to represent more than the physical characteristics of human beings. More importantly, it embodies the mental capacity characterized in human beings, including consciousness, intention, along with various secondary emotions like pride, hope, guilt, and the capabilities of high-level cognitive analysis, imagination, etc. (Haslam, Bain, Douge, Lee, & Bastian, 2005). Therefore, anthropomorphic objects are no longer confined to religious theology, with an extension into all non-human fields such as animals, nature, and machines (Waytz, Epley, & Cacioppo, 2010).

Throughout the history of animation across various countries, there has been an emergence of numerous anthropomorphic characters such as Early Dinosaur Getty, Mickey Mouse, Donald Duck and Pink Panther, China's Monkey King, Japan's Hayao Miyazaki Animation Master's Totoro. These distinctive characters were derived from either unconscious appearance or imitations of human behaviours (Gould, 1987: 504). Similarly, Hepburn held a belief that anthropomorphism acted as a carrier of experience and emotional involvement to connect with the audience rather than the previously defined representation of embedded elements. In presenting the visual effects, the representative form of it is used to ‘animate’ the phenomenological responses like pleasure, curiosity and sense of wonder (Hepburn, 2009), which is delivered through the shared experience between living entities. In other words, from the audience’s point of view, it can be found that this is attributed to the empathy triggered in the audience by the animated characters with shared emotional characteristics. Meanwhile, there is a need to pay attention to the requirements on the extent of anthropomorphism by "uncanny valley effect". 
2.2  Anthropomorphic Research Status in Animated Character Visual Design

Apparently, the comprehensive view of the use of anthropomorphic techniques is based on the overall understanding of animation, but the role visual design is part of the animation and comprehensive art form, and its use of anthropomorphism is also through all aspects, including anthropomorphic character type, modelling, behavioural actions, expressions, etc.

By analysing a large number of animated classics, it is not difficult to find that the general anthropomorphic characters fall into different categories according to the script settings, including anthropomorphic protagonists and supporting roles, anthropomorphic decent and villain characters, as well as anthropomorphic hero characters and anthropomorphic funny characters. These types of anthropomorphic characters play different roles and have different functions in a film. The main storyline and story background of a film are usually carried by the anthropomorphic protagonist. Therefore, whether the protagonist can win audience's attention and emotional psychological identity determines the attraction of the film to the audience. The purpose of the villain in a film is often to trigger the plot and set contradictions and conflicts. The fiercer the conflicts are, the more wonderful the plot is.

For the classification study of character anthropomorphic modelling, Bliss redefined the role of anthropomorphic animals according to the anthropomorphism in animation, and created a reference scale with animal and human reference hybrids with animal features at one end and human features at the other end (Fig. 1). Although Jardim also describes animation characters, includes inanimate objects at one end of the scale, humans at the other and animals in between, and in a reworking of the sort of scale referencing the interplay of human characteristics and mechanical/robotic devices (Jardim, 2011), perhaps his only shortcoming is that he does not combine practice with the legend.

It is not difficult to see that most studies focus on the anthropomorphic role of animals and use several special cases. Referring to the definition of anthropomorphism, this means that anthropomorphic research on the visual design of animated characters is not extensive enough. On the other hand, with the increasing anthropomorphic characters, the degree of character modelling adopting anthropomorphic methods has also increased. Though Jardim, Collignon and Bliss have proposed a classification of anthropomorphic degrees, it is not complete. Therefore, this will be one of the research objects in the research project in this article. The goal of the project is to create an animated character anthropomorphic degree sheet.
In larger scenes, character's movements and postures impress the audience before the face, conveying the inner information of the character, including personality characteristics, emotions, sentiments and so on. Therefore, in animation film and television, as part of the character's visual design, the fact cannot be ignored that the actions and performances of the anthropomorphic characters can more intuitively convey the character's personality traits, psychological state, emotions and sentiments.

The general anthropomorphic role movements and behaviours are based on the 12 basic principles of animation in the book The Illusion of Life by Lasseter (1987) and Disney. In this book, when explaining the anthropomorphic role movements and behaviours, the anthropomorphic characters used the skeleton structures that are similar to humans. However, in the animated short film Paperman, the anthropomorphic action of the paper airplane is found to use the speed and trend of the paper airplane movement to express the narrative function of the animated character's emotion for realizing the animated story.
Thus it can be seen that the shape and action of the anthropomorphic character affect each other, which is mentioned in the book The fundamentals of animation. In the movie Chicken Run, the shape of the chicken had been changed for many times in order to facilitate the action. The wings are anthropomorphized into a "hand" with only four fingers, and the eyes are on a flat surface like a person. There is little related research in this area, so the character action, as the greatest role visual expression in animation, should be another research object in the research project.

2.3 Research methodology 

The traditional qualitative/quantitative research paradigm is one of the most used methodology for study. However, “qualitative” and “quantitative” research represent different methodologies, purposes and forms, respectively.（Haseman，2006）Quantitative research contained a set of scientific deductive approaches and established research questions and hypotheses from theoretical models and then tested them through empirical evidence (Flick, 2003). While qualitative research operates quite differently. Its main approach is inductive, which must contain a wide range of research strategies and methods, support perspectives from both researchers and participants. Because qualitative research has a primary aim of ‘understanding the meaning of human action’ (Schwandt, 2001)，and all forms of social inquiry that rely primarily on qualitative data...i.e. non-numeric data in the form of words’ (Schwandt, 2001).
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“Researchers in the arts, media and design often struggle to find serviceable methodologies within the formal research paradigms of quantitative and qualitative research.” (Haseman, 2006) Therefore, a third methodological distinction has been emerging which is consistent with many values of qualitative research. The results of the survey are expressed in non-numeric data, but different from it, it appears other rich representations except discourse text, such as forms of still and moving images; music and sound; live action and digital code. They not only express the study, but also make the expression into the research itself. Thus, Haseman proposed that performative research represented a measure which held that practice is the principal research activity — rather than the performance of practice only — and it considers material outcomes of practice as significant characteristics of research findings itself.

But, because many practice-led researchers are not starting from a research project with a "problem" like qualitative/quantitative researchers, while they might be guided by "practical enthusiasm" to build a practice starting point, inevitably, individualism and particularity emerged in the practice-led research process. To avoid this, performance researchers conduct research by employing variations: reflective practice, participant observation, ethnography, biographical/autobiographical/narrative inquiry, and the inquiry cycle of action research. (Haseman, 2006)

For the methodology based on practice, Bliss wished to use ‘action research’ and ‘experiential learning’ as points of reference, but sought to develop an individual interpretation of cyclical reflective practice so as to resolve these criticisms. Bliss’s belief was that the gaining of theoretical information and subsequent processes of reflection and response could be integrated with the practical research more fundamentally and intuitively.（Bliss, G.E., 2017）It has to be say that this methodology is more reasonable and effective，and is also valid for the research project of this article.

3. METHODOLOGY
The art of animation itself is an art form that combines subjective and objective features. In this way, the research object in the project—the anthropomorphic character is designed by the combination of subjective and objective features. If animators want to create an anthropomorphic character that is appropriate and makes audiences feel real, the anthropomorphic character must be the unity of “form” and “spirit”, which means that the appearance of the anthropomorphic character is matched with its action emotion. It is not dependent on quantitative studies of digital records or assessments or qualitative studies of non-numeric textual judgment records. More importantly, anthropomorphic is originally a kind of visual symbol. In the animated character, it belongs to the visual character of the anthropomorphic character. This is not a digital or non-numeric form, but a practice-led research.

On the other hand, this project focuses on how the anthropomorphic approach is applied to animated characters visual design, which means that more attention is paid to the process of designing practice when anthropomorphic characters are designed to convey character information through styling and action, rather than expressing the kind of results of anthropomorphic characters such as emotional character. Therefore, this project research uses methods of contrast, performance and reflection in artistic performance research. For example, two sets of character sheets that have been designed in the project — reference sheet and anthropomorphic appearance sheet are compared to find the regularity of the anthropomorphic character in the character action expression design.

The greatest challenges – and potentially greatest innovations – that PLR can offer, spring from the discrepancy between practice needs and the research question, rather than a pre-supposition of their harmonious correspondence. (McNamara, 2012) Therefore, this project research uses methods, such as contrast of artistic performance research, display and reflection. In this project, for example, a large number of case studies reflect on the defective works that I have been completed before. Then the results of the case analysis will be summarized and the completed work will be improved. Finally, a more effective solution can be proposed by comparing and summarizing the cases and may appear in the form of a role design model in this research project.
4. Project-specific research
Aiming to explore the visual design of anthropomorphic characters in animation, this report is not related to auditory design. Instead, just as what is mentioned in the literature review part, the visual design of animated characters includes the methodology partially while excludes the style of animated character design. Therefore, the entire research project specifically includes two parts, namely, anthropomorphic character design and action emotion design.

anthropomorphic character design:
Before this project, I had created 3 anthropomorphic character design model sheets and 3 ordinary human animated character model tables (such as) based on 12 animation principles in the Animator's Survival Kit Animated and the experience in animation creation process. The purpose of the creation is to visualize the character of the anthropomorphic character, so as to provide animation with detailed reference materials during the middle and later stage production, thereby maintaining the consistency of the character's personality. Therefore, these tables contain the character's design and key pose design with diversified roles. However, it was found that the visual design of the two anthropomorphic characters was somewhat inconsistent compared with the three personal characters, with the character design seriously affecting the character's expression design. Therefore, I was inspired to analyse the use of anthropomorphic characters in the animation of animated characters in the classic anthropomorphic animation film and television works.
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Figure 1: This are 2 anthropomorphic characters 
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Figure 2: This are 3 ordinary human animated character 
Fortunately, when arranging animation works from excellent animation studios such as Disney and Pixar, I found many animation works with anthropomorphic characters. Even in the animation movies dominated by ordinary human character animation, there is always abundant talents around the human protagonist or the anthropomorphic role with the comedy component of the film, such as, the lizard in the Rapunzel movie, the dragon around Mulan, the robotic cat in Doraemon , the dog in the Up movie, not to mention those with  anthropomorphic characters as the protagonist, including Lion King, Dumbo, Finding Nemo, Zootopia, Inside Out, Rio Day and Night. 
However, it is impossible for this study to cover all these characters. Therefore, in order to highlight the purpose of research on the character of anthropomorphic research, according to the definition of anthropomorphic, the objects giving human characteristics are non-human objects. In other words, the types that can be divided by non-human objects equal to those of anthropomorphic characters, roughly classified into three categories: anthropomorphic creatures; anthropomorphism of non-living objects; anthropomorphism of objects and creatures of abstraction / illusion. 

In many classic animated works with anthropomorphic characters, the animated characters in the creature anthropomorphism with the dog as the person to be anthropomorphic were selected, followed by putting them together. It seems that certain regular features can be found [image: image11.png]


from these characters.
Figure 1: This are dog anthropomorphic characters 
This way can guarantee the reasonable and effective comparison of the animation anthropomorphic characters before making these character design forms. The definition of anthropomorphic in the practice indicates that the anthropomorphic character styling includes “the element of the object” and the “personification element”, along with analysis of it, concluding that the preceding three categories of anthropomorphic characters can further be subdivided, with details being showed in the chart.
Table 1: categories of anthropomorphic characters
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In the study of anthropomorphic character design, the rabbit character's anthropomorphic character model table in the original anthropomorphic character design will be changed. This model table contains the rabbit grandfather's face map. Moreover, to make the project research clearer, another reference table containing the rabbit's animated character prototype design and the common human character design of the face map will also be created.
anthropomorphic character action emotion design：
Similar to design practical requirements of the anthropomorphic character, two model sheets will be designed including the anthropomorphic character sheet  and the reference character sheet. But the difference is that the contents of the model sheet are the key actions and expressions of the character, such as the model sheets of the previous girls.
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Figure 2: categories of anthropomorphic characters
5. Results
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Figure 3: anthropomorphic scale （part）
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Figure 4: modification of 3 anthropomorphic character 
The two categories of bio-anthropomorphic and non-biological anthropomorphic can be further subdivided into different degrees of anthropomorphic according to the analysis of the " the element of the object element" and " personification element " in the classical animated character. Taking the cat as an example, the animated characters of the ordinary personal and the prototype are at both ends of the anthropomorphic scale, respectively, with the personification of facial expressions, the personification of the costume, the anthropomorphism of the legs, and the personification of the limbs in the middle, respectively.

The different degrees of personification in the anthropomorphic character sheet help explain the different similarities between the character's body structure and the figure's body structure, thereby affecting the way in which the anthropomorphic character's action expresses emotions. However, two ways can be roughly summarized through case analysis and practical creation: one way is to find the anthropomorphic character and the same facial part of the human face and limbs, followed by the design of the emotional expression of the anthropomorphic character according to the human character movement; another is an anthropomorphic character without human facial at all,  relying on movement direction, trend and speed to express emotions or narrative animated stories. (figure5)Nevertheless, both belong to the scope of the law of character movement. Therefore, the result of the project is changing the part or the whole of the anthropomorphic character according to the regular movement pattern of the ordinary person character in the case of excluding the character design style and the character dubbing.
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Figure 5: anthropomorphic character without human facial
6. Evaluation and Conclusions
Ultimately, what can come out from this project is the finding of different anthropomorphic roles in various ways in motion, along with determination of close relation between the anthropomorphic character design to the behaviour. Overall, the research goal is basically achieved in the research project, and an animated character anthropomorphic scale is innovatively drawn. Although the number is not enough to cover all anthropomorphic characters, the animated characters are more classic. In addition to the lack of quantity is the deficiencies of this research, research on the use of colour in the design of anthropomorphic characters is not enough.
This will not only help ensure that the anthropomorphic character's movements are consistent with its styling when designing the anthropomorphic character, but also be conducive for animation practitioners to choosing diversified and appropriate anthropomorphic action designs for various topics. For example, in Zootopia, the characters of animal anthropomorphism mostly symbolize human society, thereby making a high degree of anthropomorphic role necessary, and making the way in which the role of the character expresses emotion be an imitation of the overall human role. This study can also extensively describe the anthropomorphic character of the abstract object to enrich the type of animated characters.
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