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28 P : Entertainment Computing 47 (2023) 100586 Available online 8 June
2023 1875-9521/© 2023 Published by Elsevier B.V.The image ratios for
|designing cute nonhuman anthropomorphic characters

P

i¥% : Chen, Cheih-Ying (Mi¥%) > Zhunag, Xu-Qin

B 4+ =% : Nonhuman anthropomorphic character, Image style, Baby schema,
Character image, Character design

4% & : Nonhuman anthropomorphic characters have found wide use in various
entertainment media, particularly animations, comic books, and games, and
the designs of these characters are becoming increasingly diverse. This
study employed the baby schema concept to explore the eye, mouth, head,
body, and limb designs and body proportions of nonhuman anthropomorphic
characters, all of which influence their image styles. The study examined
the appearances of popular, cute nonhuman characters to identify the
design rationale for various image styles. The relationship between cute
nonhuman characters and their images of cuteness was explored in two
stages. First, the study conducted a focus group interview and cluster
analysis to identify five popular styles of cuteness, namely, innocent,
childlike, funny, energetic, and ridiculous. Subsequently, the study
administered a questionnaire and obtained 200 valid responses. The
results indicated that the five image styles feature unique eye and mouth
characteristics and distinct head-to-body and limb proportions. The
design rationale for each identified image style of nonhuman characters
provides a reference for designing exceptional characters that exemplify
various trends of cuteness, which, thereby, enables businesses to seize
the market opportunities created by emerging entertainment media
industries.
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Nonhuman anthropomorphic characters have found wide use in various entertainment media, particularly an7y
imations, comic books, and games, and the designs of these characters are becoming increasingly diverse.
study employed the baby schema concept to explore the eye, mouth, head, body, and limb designs and bo
proportions of nonhuman anthropomorphic characters, all of which influence their image styles. The stud
examined the appearances of popular, cute nonhuman characters to identify the design rationale for various

image styles. The relationship between cute nonhuman characters and their images of cuteness was explored in
two stages. First, the study conducted a focus group interview and cluster analysis to identify five popular styles
of cuteness, namely, innocent, childlike, funny, energetic, and ridiculous. Subsequently, the study administered a
questionnaire and obtained 200 valid responses. The results indicated that the five image styles feature unique
eye and mouth characteristics and distinct head-to-body and limb proportions. The design rationale for each
identified image style of nonhuman characters provides a reference for designing exceptional characters that
exemplify various trends of cuteness, which, thereby, enables businesses to seize the market opportunities
created by emerging entertainment media industries.

1. Introduction

The early designs of picture book and comic book characters pri-
marily focused on contextualization and emphasis on original narratives
by integrating visual and textual elements in an illustrated format. With
the development of digital technology, games, animations, and instant
messenger applications have increasingly used characters. Moreover,
concurrent with the emergence of various visual designs, numerous
characters protected under intellectual property laws have been created
for daily use [1]. The visual designs of these characters have been
adopted to convey content and emotion to diversify their digital appli-
cation in multimedia, entertainment, and consumer markets.

The concept of cuteness is a topic of interest among scholars [2].
Cuteness is widely applied in product marketing [3], and consumer in-
terest in products that convey content and emotion through cute char-
acters is continually growing. In particular, visual elements are
employed to design cute characters that are then applied to animations,
games, and sticks to elicit specific emotions and facilitate interactions
with viewers and users [4]. Brands and organizations frequently use cute
anthropomorphic characters in their advertisements and consumer

* Corresponding author.

products [5]. In a digital media world populated by cute characters,
characters that resemble cute babies, convey various emotions, and
enable various interactions to overshadow those that convey beauty or
strength. In 1946, behaviorist Konrad Lorenz defined the baby schema
as body features that resemble those of a baby, such as a prominent
forehead, a large head, a round face, large eyes, a small nose, a small
mouth, short and thick limbs, and a plump body [2,6]. Psychologist
Nancy Etcoff mentioned that cartoonists exploit innate predilection for
juvenile traits. Etcoff illustrated how Mickey Mouse’s eyes and head
became bigger and limbs became shorter until eventually, he evolved a
human baby-like version [7]. This schema has been adopted prevalently
to develop cute character designs. Why this schema remains popular is
evident in the fondness of viewers for cute objects. However, certain
scholars argued that a diverse range of new, creative characters have
attracted new audiences and rendered the image styles of these char-
acters increasingly different. Therefore, baby schema characters with
different designs have become a trend to present styles that are more
diverse.

The vast number of characters can be broadly categorized into two
groups. The first includes human characters based on human faces and
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figures, such as in Disney’s princess series, Sailor Moon, Spider-Man, and
Batman. The second group includes nonhuman anthropomorphic char-
acters that feature humanlike traits such as animals, plants, and objects.
For example, Mickey Mouse has a mouse’s head and a human body,
while Hello Kitty is a cat-based character with a human body.

A human character is a member of the human species. Such char-
acters are typically portrayed with humanlike features, such as skin,
hair, and eyes, and they behave in ways familiar to human audiences.
Human characters can be found in all types of storytelling media from
books and movies to games. Previous studies have examined various
topics related to human characters, including character aesthetics [8],
imitation of human behavior [9], character projection and immersion
experience [10], 3D character modeling technology [11], virtual char-
acter technology [12], the effect of character appearance on user
experience [13], the application of deep learning to the examination of
serial character creation [14], and the interactive relationship between
characters and their audience [15]. The majority of these studies have
focused on character design and 3D modeling techniques, character
motion simulation, and character-audience interactions. Although the
findings of previous research on the 3D modeling and motion simulation

nd nonhuman characters differ in terms of body proportion and should,

erefore, be examined separately. Various studies have examined the
body images of human characters. For example, Harriger et al. [16]
explored the relationship between the appearances and body images of
human characters by examining the 25 highest-grossing animated films
in the United States released between 2004 and 2016. Gonzalez et al.
[17] examined the gender relationship between the appearance and
social attributes of 130 human characters from 24 popular animated
films for children. Matthews et al. [18] explored the effect of the body
proportions of human characters on their body images. Although
various studies have focused on the appearance and body image of
human characters, few have explored those of nonhuman anthropo-
morphic characters.

A nonhuman anthropomorphic character is a nonhuman entity or
object that exhibits humanlike behaviors or characteristics. These
characters frequently possess humanlike traits of as wearing clothing,
walking on two legs, or having a humanlike personality. These can be
animals, plants, or even inanimate objects endowed with humanlike
qualities and physical attributes. Famous examples of such characters
include Snoopy, Doraemon, and Pokémon (Pocket Monsters).
Nonhuman anthropomorphic characters, especially those in comic
books, typically exhibit baby schematic characteristics, such as large
heads, small bodies, round faces, large eyes, and short limbs, all of which
go to enhance their cuteness. However, a recent trend toward diversi-
fying nonhuman character designs with the baby schema has emerged,
such that characters that are more nonhuman have emerged with surreal
body proportions, such as heads that blend with the body without clear
demarcation. Examples of such characters include SpongeBob and the
Minions. A few nonhuman characters feature exaggerated body images
with extremely long limbs or no limbs, which are designed to increase
their dramatic appeal.

With the expansion of new media, particularly those involving the
animation, comic book, and video game industries, nonhuman anthro-
pomorphic characters have flourished. Through the creativity of young
designers, nonhuman characters are becoming increasingly diverse in
terms of image and individuality. The success of various bizarre
nonhuman characters has been critically acclaimed, and their success
has facilitated the development of a trend of an unconventional baby
schema. Despite their popularity, few studies have explored the exag-
gerated designs of nonhuman anthropomorphic characters in depth. The
majority of research has focused on human characters. To fill this
research gap, the current study explores the body images of nonhuman
anthropomorphic characters without discussing human characters.

This research focuses on the nonhuman anthropomorphic character
designs of animals, plants, robots, or other nonhuman subjects but with

| E'-"..of human characters can be applied to various character studies, human
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humanlike character designs. Many other cute human characters (e.g.,
men, women, old people, and children) entirely differ from nonhuman
anthropomorphic characters. This study explored whether or not the
body proportions and styling features (i.e., eyes, mouths, heads, bodies,
and limbs) based on the baby schema influence the image of cuteness of
nonhuman anthropomorphic characters. Moreover, the study expands
the baby schema concept to further derive five cute style classifications
(i.e., innocent, childlike, funny, energetic, and ridiculous).

This study examined famous nonhuman anthropomorphic characters
known for displaying humanlike emotions and widely portrayed in
multimedia and social media. A two-stage study was conducted to un-
derstand the relationship between cute nonhuman characters and
perceived cuteness, and the structure of the research is shown in Fig. 1.
In the first stage, the study conducted a focus group interview and

cluster analysis to identify five popular styles of cuteness: innocent,

childlike, funny, energetic, and ridiculous. In the second stage, 200 vali J,‘ J'|
questionnaires were collected on the topic of the body proportions ?

various cute character images and to identify the design rationale f
characters with different body image styles. The results found that the
five image styles featured unique eye and mouth characteristics and
distinct head-to-body and limb proportions. The design rationale for
each identified nonhuman character image style could serve as a refer-
ence for creating exceptional characters that embody various cuteness
trends. This study identifies and contributes to the design rationale of
style-related designs compiled from five cute nonhuman anthropomor-
phic characters for design students and junior character designers. In
this manner, businesses can take advantage of emerging opportunities in
the entertainment media industries.

2. Theoretical background
2.1. IP character

The character market is becoming increasingly diversified not only in
the physical but also in the virtual realm. Character merchandise not
only is a product but also contains the qualities of a character’s image.
Therefore, consumers’ purchase and use of such merchandise involve
many image characteristics [19]. An authorized illustrated character is
called an IP character, which refers to the types of property subject to
copyright in the merchandising of cartoon characters and the like [20].
These characters are attached to the stories of comics, animations,
movies, games, companies, and brands and promote the story process,
interpret the plot, and assume event representation. Therefore, the
creation of each character in a story should be a unique signifier image
and have a crucial signified concept. Designers use their imagination to
create characters with specific traits and distinct images, expressing the
stories they are endowed with in a particular style [21]. In comics, an-
imations, and games, the emotions of characters are expressed through
images—requiring no text. When purchasing character products, con-
sumers can feel the emotions that these characters convey and can
interpret the stories. Characters incorporate various industries and
create many derivative products. Characters and character merchandise
are also growing because of emotional consumption, and the hot sale of
various licensed products (for example, stationery, dolls, clothes, toys,
books, foods, and so on) brought tremendous commercial value [22].
These characters’ economic benefits mainly come from the two-stage
income from the primary circulation market and the secondary-use
market. Through the initial publication of the original work and the
relicensing of materials, cross-media IP authorization creates an endless
stream of economic benefits in the industry [22,23]. Jiang presented a
consumer intention model to observe the perceived quality [23].
Various industries have observed IP characters and the perceptual
symbolic consumption generated by merchandise sales, creating un-
limited business opportunities in the content industry. Popular charac-
ters are ubiquitous in children’s daily lives through not only digital
media but also merchandising product packages and advertising. Brands
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The first stage:

Focus group interview regarding image style of characters

8 experts from the
market and design

Experts reviewe 40 character photos,
and write image words

40 characters from
classic, digital, healing,

expertise

and corporate categories

Experts compared and combined
59 image words for characters

Experts rated 59 image words
on 0-10 scale for each character

5 character styles (innocent, childlike,
funny, energetic, and ridiculous)
grouped by cluster analysis

The second stage:

Questionnaire for the cognitive survey of nonhuman character image

200 responses

were considered valid. for 14 characters

Survey study 5 character styles preferences

14 characters from
| classic, digital, healing,

and corporate categories

Statistical analysis obtained

design elements (eyes, mouth,

body ratio, arm length ratio,

and leg length ratio) for 5 character styles

analysis into a design rationale

Fig. 1. The structure of the research.

profit from these characters’ fame and popularity among children [24].
Besides the children’s market, character merchandise is also created and
designed for opulent adults in entertainment media. The number of
virtual characters is expected to increase, and even more applications of
character merchandise will be developed toward augmented reality or
virtual reality.

2.2. Character image

Character image refers to consumers’ general impression of a char-
acter. It pertains not only to the representation of one’s traits but also to
the emotion and feeling evoked by the character [25]; for example,
Mickey Mouse and his friends signify childhood joy and friendship;
Marvel characters refer to the heroic spirit of adventure and justice; and
the personalities of South Park imply humor. By consuming their
imagination and empathy for these characters, consumers can easily
immerse themselves in the characters’ emotions and gain a deep
perception. When consumers resonate with characters, they are
engrossed in a warm and pleasant atmosphere, which generates emo-
tions that lead them to have a significant sense of identification with the
characters [26]. Therefore, consumers’ satisfaction with emotional
value has transferred to the cute images of various characters. These
psychological benefits indicate the self-gratification and satisfaction
obtained from a certain product and related consumption experience
[27]. Character merchandise can influence attitudes or stimulate the

impulsivity of consumers through the image design of characters [28}:

Chen et al. proposed three image factors of characters—symbol
representation, self-image congruence, and emotional value—th
describe consumers’ crucial attitudes toward the identity of character
image, which in turn enhances their purchase intention for character
merchandise [29]. When consumers use character products, they
generate perception and emotional value, and such emotional value is
often higher than functional value. When a consumer’s personality is
consistent with a character’s self-expression, the former’s favorability
for the latter’s product will be stronger, thereby increasing the con-
sumer’s purchase intention. In addition, providing emotional value,
such as popularity, happiness, satisfaction, and achievement, in
communication methods through character merchandise increases
consumer loyalty. The more consumers like cute characters, the more
they will show purchase intentions, which means that character design
can establish a high-value character culture industry. Therefore, a
character’s image design deserves more attention, and designers must
know how to design popular cute characters. Chen et al. also found that
symbolic representation, self-image congruence, and emotional value
constitute a stable character image, which can produce meaning,
commitment, trust, psychological expectations, and emotions for con-
sumers, shape a character’s image characteristics, and establish the
image value of a character’s brand [29].

Cute characters originated from nature and exist in human society.
They become popular in different societies through cultural penetration
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and digital globalization and have been generally accepted in terms of
interest, fun, novelty, and other positive traits. Some characters repre-
sent the real beauty of life, but some are not sources of the beautiful style
itself. Rather, consumers’ different positive or negative emotions make
up characters’ connections to being lovely, funny, ridiculous, and indi-
vidual. Sometimes, cute characters possess some negative traits, such as
being childish, naughty, and silly. Regardless of whether these traits are
positive or negative, designers use them to highlight a character’s image
for consumers’ preference. Therefore, the image design of the characters
deserves increased attention, and designers must be knowledgeable in
designing popular cute characters. Designers often use elements, such as
point, line, surface, proportion, and color, to help create a vivid char-
acter image. Using images to obtain abstract semantic information and
develop character representation, consumers can understand emotional
communication [30]. Through the creation of an image, characters can
evoke the feeling of consumers they intend to discuss. In addition, the
emotions associated with the image of a character can frequently reveal
the theme of story and communication as well as help consumers con-
nect to messages conveyed by products or activities using different
media channels [31,32]. This study aims to determine the styles of
character images and provide insights for designers in creating more
interesting and diverse characters.

2.3. Baby schema and the appearance of characters

The baby schema [6] refers to the use of baby-like facial and body
attributes to highlight the cuteness, attractiveness, and lovability of a
child. These design leads are part of an innate releasing mechanism that
evokes the love and care of people for children, which, in turn, increases
the survival rates of children. Bressan et al. [33] morphed adult and
baby human faces and discovered that a computer-generated face be-
comes less attractive and adoptable when it displays features that are
more adult. Glocker et al. [34] systematically adjusted the ratios of face
width to forehead length and of nose length to mouth width of baby
human faces and revealed that altered high-baby-schema faces were
perceived cuter than unaltered baby faces, which were perceived to be
cuter than altered low-baby-schema faces. Through an experiment that
used photos of 12 children at eight age points (from 6 months to 6 years
old), Volk et al. [35] revealed that adults perceived younger children to
be cuter and more adoptable. Furthermore, Luo et al. [36] reported that

tual age is negatively correlated with cuteness and that cuteness is

sitively correlated with attractiveness. Accordingly, the faces of

unger children are more attractive and likable than those of older
children. Lowenbriick et al. [37] verified the psychological effect of the
baby schema through a biological psychology study, which revealed that
caregivers differ in terms of their perception. A basal testosterone
assessment revealed that the expression of fondness and care among all
research participants is associated with a high baby pattern. Song et al.
[38] contended that cute robots with baby schema features (particularly
large eyes) exhibit high credibility. Accordingly, character cuteness can
be assessed on the basis of the baby schema.

In general, consumers tend to pay attention to the appearance of
characters and distinguish them on the basis of features related to image
cuteness (e.g., shapes of eyes and mouths and proportional relationships
among the head, body, and limbs). Cute nonhuman anthropomorphic
characters, which are characters based on animals, plants, or objects
with accentuated baby schema features, look similar to human babies
and children. These characters tend to feature large heads, short limbs,
small palms, small soles, slender ankles and wrists, and barely visible
necks [39]. With the diversification of digital entertainment media, the
body images and cuteness styles of nonhuman anthropomorphic char-
acters are becoming increasingly diverse; a few cute characters are
innocent-looking, whereas others have humorous or nonsensical ap-
pearances. Although all cute nonhuman anthropomorphic characters
feature baby schema faces and bodies, they differ in terms of body image
(i.e., their body proportions are different). These characters feature eyes
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and mouths of different sizes and styles, which express diverse emotions.
Therefore, the current study examined various nonhuman anthropo-
morphic characters based on the baby schema. Specifically, the cute
body images of these characters were examined on the basis of changes
in their appearances and body proportions. The study explored several
concepts related to character appearances and body proportions to
identify the design rationale for nonhuman anthropomorphic characters
with different cuteness styles. The findings can help character designers
and digital media creators to create cute characters with diverse body
image styles.

2.4. Cute character taxonomy

This study adopts Chen et al.’s classification of cute character-
s—classic, digital, and healing—currently used in media channels such
as painting, picture books, comics, games, animations, instant
messaging, and even virtual reality [29]. To broadly discuss cute char-
acters, this study also includes corporate characters in its analysis. Four
categories of characters are described. The first includes famous char-
acters from conventional picture books, comics, and animations, also
known as classic characters [29]. These include Pink Panther, Winnie
the Pooh, and Spider-Man, that is, characters that have withstood time
and with which many people first fell in love when they were children.
These cartoon files created many characters that made the leap from
books to TV and transformed many characters with different positive or
negative traits such as cute, smart, strong, clumsy, sarcastic, and so on.

The second category includes online characters generated by the
development of modern information and the Internet, known as digita
characters. These characters grow through digital strategic planning and
extend their products to animations, games, audio and video merchan-
dise, and other digital content; thus, they are successfully disseminated
worldwide. Animated films irreplaceably focus on animated characters,
determining the core performance of these animation works [40].
Players start a game by selecting a character, and character design is
essential to giving life and soul to the game [41,42]. In online games,
players are incarnated in characters and control the characters to
interact with other players to complete cooperation or competition in
the game [43]. Mobile devices are rapidly gaining popularity in daily
life, with characters also being widely used in digital products such as
apps. Character influence significantly affects social networks, and using
character stickers to communicate with users online, such as Messen-
ger’s Pusheen and LINE’s Moon, plays an important role.

The third category includes characters developed from commodifi-
cation to soothe the consumer’s soul, known as healing characters.
Healing character positioning involves deepening characters through
short stories and simple social media. These characters permeate peo-
ple’s daily lives, and consumers experience a soothing feeling—like
being healed—when they see, touch, and embrace these characters [29].
With the ever-accelerating pace of social life, these characters, designed
in a laidback, stress-free, and subdued atmosphere, have grown in recent
years; examples include Rilakkuma, Gudetama, and Sumikko Gurashi.
These characters were created specifically to warm people’s hearts, and
their mission is accomplished when fans can project their imagery,
thoughts, and actions into their personal lives.

The fourth category involves characters designed for corporate
identity to show the spirit of enterprise, known as corporate characters.
They are also advertising spokescharacters that strengthen people’s
memory and popularly and efficiently promote a company’s culture for
business [44]. Corporate characters are a way to communicate with the
world and create a brand experience that encourages businesses to
engage with consumers. A corporate character can be creatively used to
facilitate the stimulation of consumer brand associations and purchase
intentions [45]. The use of spokescharacters in advertisements has
significantly increased in the past 20 years [46]. Bibendum (the
Michelin Man), the M&M Man, and Mickey Mouse are among the most
recognizable and iconic examples of classic corporate characters.
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This study aims to understand consumers’ feelings brought about by
images of cute characters and to explore the relationship between the
design principles of cute characters and character images. However,
research on these characters has not examined the relationship between
figure ratio and character image, and no study has systematically inte-
grated character figure ratio with consumer perception. Therefore, this
study used a character’s body ratio to investigate, analyze, and discuss
character image and consumer perception.

This study analyzes successful cases of cute characters in terms of
character proportions. It focuses on 14 characters that represent the
abovementioned four categories: classic, digital, healing, and corporate.
This research also explores the proportions of these characters’ figures as
well as consumers’ perceptions of each character’s image.

3. Methodology
3.1. Focus group interview regarding image style of characters

The study interviewed eight experts in focus groups to explore the
image style of the characters. The eight experts include four marketing
managers, who commonly work with licensed character merchandise,
and four award-winning visual communication designers and character
design coaches.

Based on the discussion of the above literature, this research takes

] 1'\!he following nonhuman characters as representative of the four cate-
ﬁ E@&ties of cute characters (i.e., classic, digital, healing, and corporate):
F[ ‘L 1. Classic characters: Mickey, Winnie the Pooh, Gaspard et Lisa, Gar-
field, Tweety Bird, Doraemon, Hello Kitty, Snoopy, Miffy, and Mr.

Men Little Miss.

2. Digital characters: SpongeBob SquarePants, Moon from LINE, Jake
the Dog, Toro from Sony, Yo Yo Man, Angry Birds, Mashimaro,
Peppa Pig, Pikachu, Funghi from Mushroom Garden Game, Sonic the
Hedgehog, and Swampy from Where’s My Water game.

3. Healing characters: To-Fu Oyako, Melody, Wan-Wan (Taiwan),
Rubber Duck, Tarepanda, Rilakkuma, Pom Pom Purin,
Sumikkogurashi.

4. Corporate characters: The Michelin Man Bibendum, M&M'’s,
Kumamon, Bugdroid from Android, Butter Lion from Simbalion Co.

(Taiwan), Paul Frank, Open-Chan from Taiwan 7-11, Duracell
Bunny Vincent, and Tony the Tiger.

The study used the images of the abovementioned 40 well-known
nonhuman anthropomorphic characters in Taiwan as samples for
focus group discussions.

The focus group discussion was conducted in three steps. In the first
step, the eight experts took turns examining the 40 photos of characters
and noted down various image words to describe each character. In the
second step, the eight experts compared the image words that they wrote
with each other, and then they summarized and synthesized 59 image
words (Appendix 1) to describe the characters together. In the third step,
the eight experts used a scale of 0-10 to rate the suitability of the 59
image words for each cute character separately.

Cluster analysis is a statistical technique used to group objects into
clusters based on their similarity to one another. Within-group homo-
geneity and between-group heterogeneity are two important criteria
used in cluster analysis to evaluate the quality of the clustering solution.
Within-group homogeneity refers to the degree of similarity between
objects within a cluster. In other words, objects within the same cluster
should be highly similar to one another. High within-group homoge-
neity indicates that the objects in a cluster share common characteristics
or features that distinguish them from objects in other clusters. Alter-
natively, between-group heterogeneity refers to the degree of dissimi-
larity between objects in different clusters. Ideally, these objects should
be highly dissimilar from one another. A high level of between-group
heterogeneity indicates that the objects in different clusters exhibit
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different characteristics or features that distinguish them from one
another.

The study performed cluster analysis using the scale evaluation data
of the 59 image words that based on the cluster analysis of intra-group
homogeneity and inter-group heterogeneity. It used cluster analysis to
determine homogeneous image words in the same cluster and hetero-
geneous ones in different clusters. Simply put, the image words in each
cluster should be highly similar, whereas those in different clusters
should be highly different.

One popular method for achieving this objective is the hierarchical
clustering method, which constructs a tree-like structure of clusters by
successively merging or splitting clusters based on similarity. A
dendrogram generated by the hierarchical clustering method can be cut
at different levels to obtain various clusters, each with a different level of
within-group homogeneity and between-group heterogeneity. Through
cluster analysis, this study determined a scale in which the lines are long
on the right-hand side (between-group heterogeneity), and the leaves
are close on the left-hand side (within-group homogeneity). In addition,
scale 5 was used as the group boundary for the 59 image words (Ap-
pendix 1). The study found five clusters for the image words by cluster
analysis. The study obtained five clusters for the image words, namely,
innocent, childlike, funny, energetic, and ridiculous. These clusters
provided the five reference image styles for the cute characters. The
classification of image styles could assist in designing and marketing
cute characters in various industries, including in merchandise and
entertainment media.

3.2. Questionnaire for the cognitive survey of nonhuman character image

This study used a questionnaire for the cognitive survey of
nonhuman anthropomorphic character images to investigate the effect

of the proportional relations of character design. Shape, line, and ratjo~ =

were used as elements of a complete character. By perfectly combinin ‘%
these elements, characters can show real human emotions and feelings

that are visually interesting. Shapes are applied to the design of char-
acters’ eyes and mouths, while ratios are applied to their bodies, leg
lengths, and arms and hips. This is called visual character design, which
conveys different emotions, images, and feelings to human perception.

The behaviorist Konrad Lorenz defined the term “baby schema” in
1946 to describe physical features that resemble those of infants, such as
a large head, a round face, a prominent forehead, large eyes, a small
nose, a small mouth, short and thick limbs, and a plump body [2,6]. This
conception has influenced many designers in creating cute characters,
which prompted psychologists to describe the cognitive implications of
baby schema. In this light, this study aims to examine nonhuman
anthropomorphic characters on the market and summarize the charac-
teristics and proportional relationships that underpin the design of cute
characters while delving into detail. A majority of artists draw pro-
portions using the head as a unit of measure, with the human figure as
the reference. The ideal height ratio for a one-year-old child is a 4-head
figure [47]. The study defines the variables (design elements) based on
the baby schema as follows: (shown in the Table 1).

1. Eyes: “Dot eyes” mean black point eye design. “Humanlike eyes”
refer to eye designs with white fundus and black eyeballs. “Black
round eyes with white dots” are based on black eyes with highlight.
“Line eyes” refer to the use of black lines to design various eye
expressions.

2. Mouth: “No mouth” means a character without a mouth. “Line
mouth” is the use of black lines to depict different mouth shapes.
“Open mouth with teeth” can be designed showing teeth to express
various speaking mouth shapes. “Open mouth without teeth” can be
designed to depict different speaking mouth shapes.

3. Height ratio: A “one-piece head-body” denotes that the head and
body of a character are integrated without distinction, and the “2-
head figure” suggests that the head-to-body ratio of a character is
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Table 1
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The design elements of nonhuman anthropomorphic characters.

Variable Factor
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yes withwhite dots
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1:1. Likewise, the “3-head figure” implies that the head-to-body ratio
of a character is 1:2, and the “4-head figure” features the head-to-
body ratio of a character as 1:3.

4. Arm length: “Short arms” means that a character cannot reach its
hips; whereas “long arms” means that a character can reach its hips.
“No arms” means a character without arms.

5. Leg to head ratio: A “1-head leg” refers to a leg-to-head ratio of 1:1, a
“1 1/2-head leg” refers to a leg-to-head ratio of 1:2, and a “1 1/3-
head leg” refers to a leg-to-head ratio of 1:3. A “long leg” corre-
sponds to a leg-to-head ratio greater than 1:1, which indicates that
the leg is much longer than the head. Conversely, a “tiny leg “ cor-
responds to a leg-to-head ratio of <1:3, which suggests that the leg is
much smaller than the head.

Regarding nonhuman anthropomorphic character samples, this
study adopted a diverse classification of characters to better clarify the
relations between their imagery and ratios. Therefore, besides adopting

Chen et al.’s three categories (i.e., classic, digital, and healing charac-
ters) [29], this study added the corporate character category to the
questionnaire sample. The characters under these four categories are
active and popular in Taiwan’s IP character economy. This study
selected Mickey Mouse, Hello Kitty, Mr. Men Little Miss, and Gaspard
and Lisa for the classic category; Moon from LINE, Funghi from Mush-
room Garden, Angry Birds, and Swampy from Where’s My Water were
chosen for the digital category; and Rubber Duck, Rilakkuma, and Wan-
Wan from native Taiwan were selected for the healing category. Dura-
cell Bunny Vincent, Bibendum (the Michelin Man), and Open_chan from
Taiwan 7-11 were selected for the corporate category. A total of 14
character samples include the variables (design elements). For example,
Hello Kitty has no mouth, has dot eyes, a 2-head figure, short arms that
cannot reach the hips, and a leg-to-head ratio of 1/3 head (1:3). Mickey
Mouse has an open mouth without teeth, a pair of humanlike eyes, a 3-
head figure, long arms that can reach the hips, and a leg-to-head ratio of
one head (1:1). Bibendum (the Michelin Man) has a toothless open
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mouth, a pair of humanlike eyes, a 4-head figure, arms that grow over
his hips, and the very long legs are more than the length of one head.

The questionnaire survey used these 14 representative characters
(the cognitive survey of nonhuman anthropomorphic character images)
in random order. The questionnaire, which was written in the Chinese
language, asked each participant to rate their attitudes toward each
character on a scale of 0-10, where a total score of 9 corresponded with
“innocent,” “childlike,” “funny,” “energetic,” or “ridiculous” (Appendix
2).

”

3.3. Participants and questionnaire design

This study employed the questionnaire survey method. The ques-
tionnaire examined consumers’ preferences of the five image style-
s—innocent, childlike, funny, energetic, and ridiculous—for each of the

characters. Out of the 240 questionnaires distributed, 200 responses

0 males, 100 females) were considered valid. Among these partici-

ts, 39 studied in a national high school, 57 studied in graduate
school, 53 were employed individuals under the age of 30 years, and 51
were employed individuals between 30 and 40 years of age. The re-
sponses of young participants were explored through single-factor
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variance analysis to understand consumers’ perceptions of character
images with their body ratio based on visual design. Using the mea-
surement scale of the variables and considering the research objective,
this study performed descriptive statistical analysis and analysis of
variance (ANOVA) on the collected questionnaire data.

4. Results and discussion

The character’s eyes, mouth, body ratio, arm length ratio, and leg
length ratio were the five independent variables. Five image style-
s—innocent, childlike, funny, energetic, and ridiculous—were the
dependent variables, which express the character’s image. A total of 200
valid questionnaires underwent multivariate ANOVA (mean and LSD
multiple comparisons) to analyze the relationship between a character’s
figure and character image. The following sections show the results of

perceptions and characters’ design elements.

the statistical analysis of the relationship between consumers’ ima: %%ﬁ

4.1. Characters’ eyes and character image

The mean values for characters’ eyes at each level for each character

Table 2
ANOVA results for characters’ eyes.
Dot eyes Humanlike eyes Black round eyes with white dots Line eyes All F p-value
Innocent Mean 5.099 5.206 4.626 2.625 4.708 77.230 0.000
SD 2.8619 3.0800 3.1182 3.2884 3.1467
Childlike Mean 4.464 6.167 5.185 5.455 5.195 42.640 0.000
SD 3.3807 3.0770 3.0254 3.9391 3.4094
Funny Mean 4.113 4.996 3.978 6.449 4.680 79.149 0.000
SD 2.7998 2.8718 2.8660 2.8711 2.9568
Energetic Mean 4.102 5.444 4.234 5.486 4.702 42.514 0.000
SD 3.0815 2.9294 3.0362 3.3583 3.1416
Ridiculous Mean 2.933 4.031 3.107 4.656 3.518 43.020 0.000
SD 2.8498 3.1809 3.0266 3.4203 3.1260
Sample No. 1200 800 400 400 2800 df 3
P < 0.05, significant.
Table 3
Preference rankings for characters’ eyes.
Innocent Dot eyes Humanlike eyes Black round eyes with white dots Line eyes Mean Rank
Dot eyes 0.438 0.007 0.000 5.099 1
Humanlike eyes 0.002 0.000 5.206 1
Black round eyes with white dots * * 0.000 4.626 2
Line eyes * * * 2.625 3
Childlike Dot eyes Humanlike eyes Black round eyes with white dots Line eyes Mean Rank
Dot eyes 0.000 0.000 0.000 4.464 3
Humanlike eyes * 0.000 0.001 6.167 1
Black round eyes with white dots * * 0.251 5.185 2
Line eyes * * 5.455 2
Funny Dot eyes Humanlike eyes Black round eyes with white dots Line eyes Mean Rank
Dot eyes 0.000 0.412 0.000 4.113 3
Humanlike eyes * 0.000 0.000 4.996 2
Black round eyes with white dots * 0.000 3.978 3
Line eyes * * * 6.449 1
Energetic Dot eyes Humanlike eyes Black round eyes with white dots Line eyes Mean Rank
Dot eyes 0.000 0.459 0.000 4.102 2
Humanlike eyes * 0.000 0.826 5.444 1
Black round eyes with white dots * 0.000 4.234 2
Line eyes * * 5.486 1
Ridiculous Dot eyes Humanlike eyes Black round eyes with white dots Line eyes Mean Rank
Dot eyes 0.000 0.327 0.000 2.933 3
Humanlike eyes * 0.000 0.001 4.031 2
Black round eyes with white dots * 0.000 3.107 3
Line eyes * * * 4.656 1

P < 0.05, significant.
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image and the ANOVA performed on these values are shown in Table 2.
The main effects of the characters’ eyes at each level were found to
significantly influence “innocent,” “childlike,” “funny,” “energetic,” and
“ridiculous.” To evaluate the main effect of characters’ eyes, this study
carried out further LSD multiple comparisons because the mean values
for characters’ eyes varied significantly according to character image
(Table 3).

The statistical results for characters’ eye designs based on con-
sumers’ preferences were as follows: 1) A character’s most innocent eye
designs are dot eyes and humanlike eyes. Black dot eyes are commonly
utilized for an innocent character design due to the simple design and
expression of simplicity. 2) The most childlike eye design of a character
is humanlike eyes. Childlike characters prefer humanlike eye designs
because they closely resemble real eyes and can deftly express a range of

‘%notions. 3) The funniest eye design of a character is line eyes. Line eyes
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with humanlike eyes because they are seen more cleverly and flexibly. 5)
The most ridiculous eye design is line eyes. Ridiculous characters with
exaggerated emotions are frequently portrayed with line eyes because
they can project vastly nonsensical comic expressions.

4.2. Characters’ mouths and character image

The ANOVA results for the mean values for the characters’ mouths
are presented in Table 4. The main effects of characters’ mouths were
found to significantly affect character image. This study performed
further LSD multiple comparisons since the mean values for characters’
mouths varied significantly according to character image (Table 5).

The statistical results for characters’ mouth designs based on con-
sumers’ preferences are as follows: 1) The most innocent mouth designs
are no mouth and an open mouth without teeth. A design without a

}.j e commonly used to portray funny characters because they can be
drawn exaggeratedly for immensely amusing expressions. 4) The most ; - 3 h
or peaceful expression. An open mouth without teeth can display faci

energetic eye designs of a character are humanlike eyes and line eyes. To ) . o o . . g
innocence by expressing the initial childish voice of happiness in car

convey flexible emotions, energetic characters are frequently designed o ) . bt
toons. 2) The most childlike mouth designs are a line mouth and an open =~

mouth can be considered innocent because it is associated with a neutral+ ;"I.a. =

Table 4
ANOVA results for characters’ mouths.
No mouth Line mouth Open mouth with teeth Open mouth without teeth All F p-value
Innocent Mean 5.099 3.329 2.967 4.897 4.116 68.058 0.006
SD 3.1791 3.0922 2.7632 3.2313 3.2438
Childlike Mean 4.656 5.396 4.438 5.456 5.243 14.693 0.008
SD 2.5779 2.8016 2.6121 2.8649 2.8010
Funny Mean 3.099 4.725 4.793 5.235 4.680 52.818 0.000
SD 2.4276 2.9603 2.7898 2.9597 2.9568
Energetic Mean 2.138 4.933 3.808 5.629 4.702 144.689 0.000
SD 2.6467 3.0519 2.9792 2.8623 3.1416
Ridiculous Mean 2.476 3.588 3.804 3.793 3.518 18.495 0.000
SD 2.4700 3.1340 3.1984 3.2531 3.1260
Sample No. 400 1200 200 1000 2800 df 3
P < 0.05, significant.
Table 5
Preference rankings for characters’ mouths.
Innocent No mouth Line mouth Open mouth with teeth Open mouth without teeth Mean Rank
No mouth 0.000 0.000 0.275 5.099 1
Line mouth 0.130 0.000 3.329 2
Open mouth with teeth * 0.000 2.967 2
Open mouth without teeth 4.897 1
Childlike No mouth Line mouth Open mouth with teeth Open mouth without teeth Mean Rank
No mouth 0.000 0.366 0.000 4.656 2
Line mouth * 0.000 0.613 5.396 1
Open mouth with teeth 0.000 4.438 2
Open mouth without teeth i * 5.456 1
Funny No mouth Line mouth Open mouth with teeth Open mouth without teeth Mean Rank
No mouth 0.000 0.000 0.000 3.099 3
Line mouth * 0.758 0.000 4.725 2
Open mouth with teeth * 0.048 4.793 2
Open mouth without teeth * * * 5.235 1
Energetic No mouth Line mouth Open mouth with teeth Open mouth without teeth Mean Rank
No mouth 0.000 0.000 0.000 2.138 4
Line mouth 0.000 0.000 4.933 2
Open mouth with teeth * * 0.000 3.808 3
Open mouth without teeth * * * 5.629 1
Ridiculous No mouth Line mouth Open mouth with teeth Open mouth without teeth Mean Rank
No mouth 0.000 0.000 0.000 2.476 2
Line mouth * 0.361 0.121 3.588 1
Open mouth with teeth * 0.965 3.804 1
Open mouth without teeth * 3.793 1
P < 0.05, significant.
8
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mouth without teeth. Lip smiling without teeth can create a gentle and
childlike expression, making others feel at ease and comfortable. An
open mouth without teeth can express childlike curiosity by conveying a
sense of wonder and openness toward the world. 3) The funniest mouth
design is an open mouth without teeth. Funny characters can convey
humor and cuteness using various mouth shapes, creating a range of
funny emotions without showing teeth. 4) The most energetic mouth
design is an open mouth without teeth. Exaggerating the shape of a big
mouth can give energetic characters a super exciting and lively
appearance, which allows them to depict active facial expressions. 5)
The most ridiculous mouth designs are open mouths with and without
teeth and a line mouth. A wide open mouth can create surprising or
ridiculous or absurd facial expressions with or without the exposure of
teeth especially, grinning can depict weirdness. In summary, open

ouths without teeth can be designed in various shape and convey
%\ultiple meanings and emotions, similar to lip language, which makes it

more suitable for diverse character designs.

Table 6
ANOVA results for characters’ height ratio.
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4.3. Characters’ head-to-body ratio and character image

The ANOVA results for the mean values for the characters’ head-to-
body ratio are presented in Table 6. The main effects of characters’ head-
to-body ratio significantly influence character image. This study per-
formed further LSD multiple comparisons because the mean values for
the characters’ head-to-body ratio significantly differed according to
character image (Table 7). With regard to the statistical results for
characters’ head-to-body ratio designs based on consumers’ preferences:

We discuss the analysis of Table 6 as follows:

With regard to the statistical results for characters’ head-to-body
ratio designs based on consumers’ preferences:

1) The most innocent character design in terms of height ratio is the
2-head figure. Cuteness in character design is frequently associated with
the body proportions of a character in which larger heads are frequently
considered more innocent. The reason is that a large head is typically a
cute feature design and is associated with vulnerability and innocence.
Designing a head-to-body ratio of 1:1 is a clear strategy for expressing an
innocent and pure character. 2) The most childlike character design in
terms of height ratio is a 3-head figure or 4-head figure. A real baby has a

"'\-\.

%

One-piece 2-head figure 3-head figure 4-head figure All F p-value
Innocent Mean 3.776 5.388 4.711 3.128 4.639 47.665 0.000
SD 2.9992 3.2471 3.4087 2.4616 3.2850
Childlike Mean 4.619 4.989 5.734 5.257 5.195 15.517 0.000
SD 3.1155 3.8708 3.0454 3.1340 3.4094
Funny Mean 5.180 4.963 4.235 3.983 4.680 20.471 0.000
SD 2.9263 3.0428 2.8164 2.8726 2.9568
Energetic Mean 4.747 4.450 4.990 4.388 4.702 5.683 0.001
SD 2.9593 3.4591 2.9462 2.8240 3.1416
Ridiculous Mean 4.060 3.531 3.209 3.372 3.518 9.510 0.000
SD 3.4406 3.1188 2.9155 2.9869 3.1260
Sample No. 600 1000 1000 200 2800 df 3
P < 0.05, significant.
Table 7
Preference rankings for characters’ height ratio.
Innocent One-piece 2-head figure 3-head figure 4-head figure Mean Rank
One-piece 0.000 0.000 0.013 3.776 3
2-head figure * 0.000 0.000 5.388 1
3-head figure * * 0.000 4.711 2
4-head figure * * * 3.128 4
Childlike one-piece 2-head figure 3-head figure 4-head figure Mean Rank
One-piece 0.034 0.000 0.021 4.619 3
2-head figure * 0.000 0.307 4.989 2
3-head figure * * 0.069 5.734 1
4-head figure 5.257 1
Funny one-piece 2-head figure 3-head figure 4-head figure Mean Rank
One-piece 0.151 0.000 0.000 5.180 1
2-head figure 0.000 0.000 4.963 1
3-head figure * 0.267 4.235 2
4-head figure * * 3.983 2
Energetic one-piece 2-head figure 3-head figure 4-head figure Mean Rank
One-piece 0.067 0.133 0.160 4.747 1
2-head figure 0.000 0.797 4.450 2
3-head figure * 0.013 4.990 1
4-head figure 4.388 2
Ridiculous one-piece 2-head figure 3-head figure 4-head figure Mean Rank
One-piece 0.001 0.000 0.007 4.060 1
2-head figure * 0.021 0.510 3.531 2
3-head figure * * 0.499 3.209 3
4-head figure * 3.372 2
P < 0.05, significant.
9
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Table 8
ANOVA results for characters’ arm length.
No arms Short arms Long arms All F p-value
Innocent Mean 2.958 6.028 5.118 5.200 115.829 0.000
SD 3.3292 4.0225 2.9565 3.6429
Childlike Mean 4.424 4.284 5.161 4.680 28.720 0.000
SD 3.0759 2.8693 2.9355 2.9568
Funny Mean 4.664 5.459 4.222 4.815 49.516 0.000
SD 3.1176 2.6607 3.4022 3.1159
Energetic Mean 4.701 4.079 5.326 4.702 48.885 0.000
SD 3.1203 3.2034 2.9597 3.1416
Ridiculous Mean 3.966 3.091 3.795 3.518 20.295 0.000
SD 3.3926 2.8530 3.2428 3.1260
Sample NO. 400 1200 1200 2800 df 2

P < 0.05, significant.

head-body. The funniest character designs typically use a two-head or
one-piece head-body ratio, because these designs create a dispropor-
tionate or exaggerated appearance that can be humorous; 4) The most
Innocent Noarms  Short arms Long arms Mean  Rank energetic character designs in terms of height ratio are the 3-head figure

Table 9
Preference rankings for characters’ arm length.

}(ﬁ;rsl)n ot reach (can reach hips) and one-piece head-body. A few potential reasons that underlie the

notion that the one-piece head-body and three-head height designs may

No arms 0.000 0.000 2958 3 be more energetic could be because they create a more exaggerated and
Short arms * 0.000 6.028 1 . )

Long arms  * " 5118 2 dynamic appearance that can convey a sense of motion and energy. 5)

The most ridiculous character design in terms of height ratio is the one-
piece head-body. Characters without a body or with a head-body unit

ﬁ b EO arms 0.406 0.000 4424 2 can be more amazing, ridiculous, and even absurd, which creates a
o 1

Childlike Noarms  Short arms Long arms Mean  Rank

hortarms B 0.000 4284 2 comedic effect by subverting viewer expectations of the ideal image of a
Long arms * * 5.161 1
character.
Funny Noarms  Short arms Long arms Mean  Rank A one-piece head-body design can also make a funny, energetic, and
No arms 0.000 0.012 4.664 2 ridiculous character more memorable and unique because it stands out
Shortarms  * 0.000 5.459 1 from conventional designs.
Long arms * * 4222 3
Energetic Noarms  Short arms Long arms Mean  Rank
No arms 0.000 0.000 4701 2 4.4. Characters’ arms and character image
Short arms  * 0.000 4.079 3
Long arms ~ ** * 5.326 1 The ANOVA results for the mean values for the characters’ arms are
Ridiculous ~ Noarms  Short arms Long arms Mean  Rank presented in Table 8. The main effects of characters’ arms were found to
No arms 0.000 0.340 3.966 1 SIgnlflcantly affe?t character image. This study conducted further LSD
Short arms  * 0.000 3.001 2 multiple comparisons because the mean values for characters’ arms
Long arms * 3795 1 varied significantly according to character image (Table 9). g
*P < 0.05, significant. The following describes the statistical results for the characters arny) f
design based on consumers’ preferences: L.

1) The most innocent arm design is short arms. Short arms in char- T
acter design emphasize the baby schema, creating a smaller and more
vulnerable appearance suitable for characters intended to be perceived
as innocent. 2) The most childlike arm design is long arms. The most
childlike arm design is one that reaches the hip, which is the length of
the arm of a normal child. 3) The funniest arm design is short arms. Short
arms in character design can create a comical effect by making the
movements of a character appear clumsier, which can be humorous and

head-to-body ratio of approximately 1:3 (4 heads figure); children have
4 1/2 heads figure at about age one and gradually grow up to 6 1/4
heads figure at the age of 8, rapidly grow into adults during puberty, and
grow into 7 or 8 heads figure [48]. Childlike characters have a body
figure closer to a real newborn, approximately 1:3 or 1:4, which is
typical body proportions for “baby schema”. 3) The funniest character
design in terms of height ratio is the 2-head figure or the one-piece

Table 10
ANOVA results for leg-to-head ratio.
No legs Long legs 1 head leg 1/2 head leg 1/3 head leg Tiny legs All F p-value
(>1 head) (<1/3 head)
Innocent Mean 2.958 4.387 7.047 5.795 6.680 5.430 5.200 70.267 0.000
SD 3.3292 2.6675 2.2408 5.8511 2.5255 2.9823 3.6429
Childlike Mean 5.755 5.115 8.506 4.654 6.705 3.664 5.195 106.932 0.000
SD 3.0895 2.9744 1.7850 2.9722 2.6556 3.7488 3.4094
Funny Mean 4.424 4.444 5.487 4.632 3.645 5.324 4.680 22.599 0.000
SD 3.0759 2.7247 2.8383 3.1055 2.6669 2.9617 2.9568
Energetic Mean 4.701 7.291 4.887 4.138 2.667 5.217 4.702 77.289 0.000
SD 3.1203 2.2325 2.7040 3.1230 3.1290 3.0049 3.1416
Ridiculous Mean 3.966 3.540 3.166 3.511 2.675 3.790 3.518 9.327 0.000
SD 3.3926 2.8890 2.8964 3.1843 2.5916 3.3404 3.1260
Sample no. 400 600 200 400 400 800 2800 df 5
P < 0.05, significant.
10
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Table 11
Preference rankings for characters’ leg-to-head ratio.
Innocent No legs Long legs 1 head legs 1/2 head legs 1/3 head legs Tiny legs Mean Rank
(>1 head) (<1/3 head)
No legs 0.000 0.000 0.000 0.000 0.000 2.958 4
Long legs * 0.000 0.000 0.000 0.000 4.387 3
1 head legs * * 0.000 0.217 0.000 7.047 1
1/2 head legs * * * 0.000 0.083 5.795 2
1/3 head legs * * 0.000 6.680 1
Tiny legs * * * * 5.430 2
Childlike No legs Long legs 1 head legs 1/2 head legs 1/3 head legs Tiny legs Mean Rank
(>1 head) (<1/3 head)
No legs 0.002 0.000 0.000 0.000 0.000 5.755 3
Long legs * 0.000 0.022 0.000 0.000 5.115 4
1 head legs * * 0.000 0.000 0.000 8.506 1
1/2 head legs * * 0.000 0.000 4.654 4
1/3 head legs * * * * 0.000 6.705 2
Tiny legs * * * * * 3.664 5
Funny No legs Long legs 1 head legs 1/2 head legs 1/3 head legs Tiny legs Mean
(>1 head) (<1/3 head)
No legs 0.915 0.000 0.311 0.000 0.000 4.424 2 5
Long legs 0.000 0.316 0.000 0.000 4.444 2
1 head 0.001 0.000 0.477 5.487 1
1/2 head 0.000 0.000 4.632 2
1/3 head * * * * 0.000 3.645 3
Tiny legs * * * 5.324 1
Energetic No legs Long legs 1 head legs 1/2 head 1/3 head Tiny legs Mean Rank
(>1 head) legs legs (<1/3 head)
No legs 0.326 0.000 0.007 0.000 0.004 4.701 3
Long legs 0.000 0.000 0.000 0.000 7.291 1
1 head legs * * 0.000 0.000 0.039 4.887 3
1/2 head legs * * 0.000 0.000 4.138 4
1/3 head legs * * * 0.000 2.667 5
Tiny legs * * * * 5.217 2
Ridiculous No legs Long legs 1 head 1/2 head 1/3 head Tiny legs Mean Rank
(>1 head) legs legs legs (<1/3 head)
No legs 0.033 0.003 0.038 0.000 0.354 3.966 1
Long legs * 0.140 0.886 0.000 0.135 3.540 2
1 head legs * 0.199 0.068 0.011 3.166 2
1/2 head legs * 0.000 0.142 3.511 2
1/3 head legs * * * 0.000 2.675 3
Tiny legs * 3.790 1

*P < 0.05, significant.

.entertaining. 4) The most energetic arm design is long arms. Long arms
'ow for a greater range of motion and flexibility, which can be useful
r characters that are intended to be active or athletic. 5) The most
ridiculous arm design is long arms or no arms. Long arms can create a
surreal appearance, especially when paired with a small body or head,
whereas no arms can make a character appear more alien or uncon-
ventional. Both designs can create a sense of visual ridiculousness or
draw attention to certain features or movements of the character.

4.5. Characters’ legs and character image

The ANOVA results for the mean values for the characters’ legs are
shown in Table 10. The main impact of characters’ legs was observed to
be their significant effect on character image. This study conducted
further LSD multiple comparisons because the mean values for charac-
ters’ legs varied significantly according to character image (Table 11).

The following are the statistical results for the characters’ head-to-
leg ratio based on consumers’ preferences:

1) The most innocent leg height design is one-third head or one head.
2) The most childlike leg height design is one head. 3) The funniest leg
height design is one head or tiny legs. 4) The most energetic leg height
design is long legs. 5) The most ridiculous leg height design is no legs
and tiny legs. Characters with 1-head height legs, such as innocent,
childlike and funny characters, are designed in this manner because it

resembles the leg proportions of real children and fits baby schema
theory. This design creates a subconscious association with childhood
and playfulness, which makes the characters increasingly attractive.
Innocent characters are designed with short legs (one-third head legs)
for cute and naive images; on the contrary, energetic characters with
long legs for agile and active images. Ridiculous characters adopt ultra-
short legs or no legs to highlight surreal proportions, which trigger un-
real weird emotions.

5. Discussion and conclusion
5.1. Discussion and design rationale

The results indicate that cute characters can be innocent, childlike,
funny, energetic, or ridiculous in respect of their image style.

In general, the head-to-body proportions of these characters range
from 1:1 to 1:3, which conforms to the baby schema (i.e., short body and
large head relative to the body). Most classic cute characters (e.g.,
various famous Disney characters) feature a 1:3 body proportion, a
popular proportion during the classic animation era and one that most
closely resembles that of a human baby. The head-to-body ratio of cute
characters is decreasing; a few characters even have heads integrated
into their bodies to accentuate the largeness of their heads and the
smallness of their bodies, which, thereby, creates a cute image based on
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Table 12
Design rationales for five cuteness styles.
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Body image style

Design rationale

[

Innocent Design 1. Dot eyes or humanlike eyes
characters elements 2. Absence of mouth or open mouth without teeth

3. Head-body ratio of 1:1Short arms
4. (arm length does not exceed hip length)
5. Leg length is approximately one-third that of the head

Image Innocent characters have a large head style with a petite body and short limbs, contributing to this sense of kawaii and vulnerability, giving
the impression of an innocent creature.
Dot eyes appear more innocent and helpless, sometimes significant in this style, which can elicit feelings of sympathy or protectiveness. In
addition, other simple humanlike eyes look more cute and lovely.
The lack of a mouth makes the character seem more peaceful and tender. Besides, an open mouth without teeth allows for a broader range of
good emotions to be conveyed.
Examples: Hello Kitty, Miffy, Snoopy, Doraemon, and Peppa Pig

Highlight Innocent characters are designed in a big head style with a 1:1 head-body ratio, short arms, and short legs to make them look cute.

e
Childlike Design 1. Humanlike eyes F i
characters elements 2. Line mouth or open mouth without teeth LF

3. Head-body ratio of 1:2 or 1:3Long arms i
4. (arm length exceeds hip length) o
5. Leg length is equal to head length

Image Childlike characters follow the typical “baby schema” design, where the head-to-body ratio is usually 3 or 4 heads, with arms longer than the
waist and hips and long legs.
The proportions of the figure are similar to those of typical human babies. Additionally, the childlike character is often depicted with large,
round eyes resembling a human, a smile that curves linearly, or an open mouth without teeth.
The design includes physical features commonly associated with infants and young children and uses humanlike eyes with larger flexible
pupils, making it more appealing and endearing to humans. This design makes the character more relatable for animation. Numerous non-
human Disney characters adopt this standard. Examples: Mickey Mouse, Donald Duck, and Winnie-the-Pooh.

Highlight Childlike characters have figure and limb proportions similar to a real baby’s.

i

Funny character

Design
elements

1. Line eyes

2. Open mouth without teeth

3. A head- body ratio of 1:1

4. Short arms

5. Leg length is approximately one-third that of the head

Image

Funny characters have a head integrated with their body or a head-to-body ratio of 1:1, short arms and legs, eyes that emote through various
linear eye designs, and an open mouth that laughs without showing teeth, which are often associated with humor, playfulness, and
lightheartedness.

This design creates a slightly exaggerated sense of short proportionality, and the magnified line eyes and big open mouths make the characters
look more cartoonish and fun. Funny-style characters are designed to convey humor and a quirky personality.

Examples: Mr. Men and Little Miss, the Minions, Mashimaro and Pom Pom Purin.

Highlight

Funny characters mostly consist of a one-piece head-body with short arms and short legs to convey humor.

(continued on next page)
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Table 12 (continued)
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Energetic Design 1. Humanlike eyes and line eyes
characters elements 2. Open mouth without teeth
3. Head-body ratio of 1:2 or a one-piece head-body
4. Long arms
5. Leg length is equal to head length
Image Energetic characters are elongated overall body proportions with long arms and legs for a sense of movement and speed to convey vitality and
enthusiasm.
The energetic character design adopts a 1:2 head-to-body ratio or a head-to-body design, slender arms and legs, flexible humanlike eyes to
express various emotions, and smiles without showing teeth, making them look more dynamic and lively.
Examples: Sonic the Hedgehog, Tony from Sony, Moon from Line, MM’s, and SpongeBob.
Highlight Energetic characters are generally agile with long arms and legs.
‘E]
o
d‘{ ) Ig |ﬁ
5T
Ridiculous Design 1. Line eyes
characters elements 2. An open mouth (with or without teeth) or line mouth
3. One-piece head-body
4. Long arms or no arms
5. Short legs or no legs
Image Ridiculous characters often deviate from the proportions of human anatomy. This character design often features an oversized head or body or
a head integrated with its body, creating a sense of absurdity and ridiculousness.
The limbs are also exaggerated, with long arms and short legs, or no arms or no legs, contributing to a disorganized and unrealistic
appearance. By emphasizing their surreal body proportion and whimsical nature, these characters can convey a sense of imagination and
create a sense of delight and wonder.
Examples: Funghi from Mushroom Garden, Angry Birds, and Perry the Platypus.
Highlight Ridiculous characters may communicate surreal amusement through their unrealistic body proportion.
" i | ' & |
a body proportion that deviates from that of an actual human infant. height of a character, and an excessively tall character deviates from the
Long arms convey flexibility and an energetic or absurd appearance, baby schema and exhibits a body proportion closer to that of a human
whereas short arms conform to the baby schema. For all five cute image adult, which reduces cuteness. Therefore, cute nonhuman anthropo-
styles, the maximum length of a character’s legs approximated the morphic characters do not exhibit the ideal body proportions of human
length of its head. Numerous characters have short or extremely short characters; they do not need to be as slender as a typical female adult is
legs. The reason may be that excessively long legs increase the overall or as tall and muscular as a typical male adult. Numerous nonhuman
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anthropomorphic characters feature long arms because the length of the
arms does not affect the height of the characters. By contrast, excessively
long legs are avoided, because they undermine the cute image of char-
acters. A majority of classic cute characters feature large, round hu-
manlike eyes, and their eyes (comprising the open, blinking, and closed
states) are drawn similarly to those of real humans. However, the di-
versity of character eye styles has increased. Innocent-looking eyes are
typically portrayed using black dots, which do not move or blink to
express innocence. Lines are frequently employed to portray various eye
expressions (e.g., playful winks or squints). Thus, simple lines facilitate
changes in complex expression, creating various funny-looking eye ex-
pressions. Notably, innocent-style characters may have no mouths,
conveying innocent, soft, and quiet personalities. Open mouths without
teeth are frequently used to express various emotions, such as happiness
and anger, which enables cute characters to create emotional tension.
The design characteristics of each character’s style are illustrated in
Table 12: 1.) Design elements: Describe the best design principles that
result from statistical results for each character style element. 2.) Image:
an image style is generated by integrating the above elements. 3.)
Highlights: Briefly describe the characteristics of the character’s style.
Typical examples well-known in the market are cited for each style of
nonhuman anthropomorphic characters. The following text discusses
the design rationale for the five cuteness styles, and then rabbits and
dogs as prototypes are designed for each cute style to explain more
clearly in Table 12.

First, the most innocent characters may be designed using dot eyes or
humanlike eyes, with no mouth or an open mouth with no teeth visible,
a 2-head figure, with arm length not exceeding the hips, and with a leg
length of one head or one-third head. The typical innocent design with a

ad-to-body ratio of 1:1, a large head, and short limbs can create a
se of kawaii and vulnerability, which many youths find appealing.
any people love characters with typical innocent body proportions
plus facial features with dot eyes but no mouth, such as Hello Kitty and
Miffy. Black dot eyes appear more innocent and helpless, which is oc-
casionally significant to this style and can elicit feelings of sympathy or
protectiveness. Additionally, Hello Kitty, who is without a mouth, and
Miffy, who features an X-shaped nose, no mouth, and an ever-changing
innocent expression, has melted people’s hearts. Moreover, typical
innocent body proportions plus facial features with humanlike eyes and
an open mouth with no teeth, such as Snoopy and Doraemon, evokes a
sense of youth and innocence. In essence, humanlike eyes appear cuter
and more flexible. An open mouth without teeth allows a wider range of
emotions to be conveyed. This figure depicts adorability, innocence, and
charm.

Second, the image design of childlike characters includes humanlike
eyes, an open mouth with no teeth or a line mouth, a 3-head figure or a
4-head figure, a leg-to-head ratio of 1:1, and arms no longer than the
hips, which show many familiarities with childhood. This childlike style
nearly conforms to the baby schema in psychology, which pertains to a
set of physical features associated with infants and young children and
makes it more endearing to humans. The most typical example of this
character is Mickey Mouse, who has a humanlike body with flexible eyes
and a pleasant smile that reminds people of good childhood memories;
other examples include Minnie Mouse, Daisy Duck, and Winnie the
Pooh. This design makes the character more relatable for animation.
Numerous nonhuman Disney characters adopt this standard.

Third, a funny character must have line eyes so that it can show
hilarious eye movements paired with comical mouth actions. To project
a funny image, this character has its mouth open but with no teeth. In
addition, its figure is a one-piece head-body or a 2-head figure. Its arms
must not extend beyond the hips, and its leg-to-head ratio is just right at
1:1. Its head may also be more than three times bigger than its leg
length. If the character squints its eyes into a line and opens its mouth
wide for a big smile, it will display a delighted and funny expression.
Using line eyes to express various character emotions is also a common
technique in comic cartoons. Therefore, all sorts of funny and vivid eyes
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can be designed using line changes to interpret the eyes. Coupled with
various happy, playful, and open mouths, the character can convey its
humor and wit, for example, Mr. Men Little Miss, who has only a head
but no body, and Pom Pom Purin, whose face and body are fused. These
two short and cute body shapes and funny expressions show how easy it
is to design witty and ridiculous characters.

Fourth, this design style is frequently used for characters intended to
be fast, agile, and full of energy. An energetic personality communicates
vitality through flexible and agile hand and foot movement; hence, these
characters are generally portrayed with long hands and feet to enable
various brisk activities. Two types of body-head combinations can be
formed: the first is a one-piece head-body, and the second is a three-
head figure. The arms of the character should extend to its hips, and
its leg length may be proportional to its head. A head-to-body ratio of 1:2
helps create a sense of proportionality and balance, while long flexible
limbs allow for a wide range of movements and expressions. To
strengthen the character’s vitality, it is given humanlike eyes or a funny
black line shape, as well as a lively smiley face with a cracked mouth,
which can make it appear more energetic and suggest different feelings
associated with its vitality. Elongated limbs, particularly the legs, help to
convey a sense of speed and agility. At the same time, flexible humanlike
eyes allow for a wide range of expressions, including determination,
excitement, and quick-wittedness, such as those of Sonic the Hedgehog
and Tony from Sony. Characters such as MM’s, SpongeBob, and Jake the
Dog also incorporate these features into their designs, which creates
characters that are lively, playful, and full of energy. In summary, the
creation of these characters is intended to be dynamic, engaging, lively,
and boisterous. These characters can capture the imagination of viewers
using features that convey a sense of cuteness, quick-wittedness, and
vigor.

Finally, the ridiculous character design with a bizarre and surreal

arms, and short or no legs, conveys a sense of whimsy and playfulness.
These designs frequently incorporate nonsensical features and de

appearance, which features a head integrated into the body, long or-n'j'%{'

traditional human figures, which ushers a sense of surrealism and ab-

surdity. Typical examples include the first version of Angry Birds (one-
piece head-body, no arms, no legs) and Mushroom Funghi (one-piece
head-body, long arms, tiny legs). Despite their bizarre appearance and
surreal body proportions, these characters can still convey a sense of
cuteness and charm through their flexible, expressive eyes and an open
mouth which smiles without showing teeth. Ridiculous character de-
signs that violate the proportions of human modeling and exaggerated
expressions frequently depict amazing and abnormal performances but
are more attractive to the unfettered preferences of young people.
Additionally, these characters typically possess an element of humor and
fun, which makes them even more appealing to audiences. By incorpo-
rating the elements of absurdity and playfulness into their designs, these
characters can create a sense of lightheartedness and joy that is infec-
tious. In summary, the design of these characters is intended to be un-
conventional, whimsical, and playful. These characters can capture the
imagination of viewers using bizarre and surreal features while
conveying a sense of humor and ridiculousness.

5.2. Conclusion

5.2.1. Theoretical contributions

The image design of cute characters includes changes in their head,
eyes, mouth, and limb proportions. This research provides insights into
how designers position a character’s image through its appearance.
Overall, adorable characters are not only cute but also show more
diverse emotional expressions, highlighted through changes in their
body proportions and differences in their appearance design.

Generally, black eyes on a white background are closer to human
eyes and make it easier to express various emotions; therefore, innocent,
childlike, and energetic characters are often designed with humanlike
eyes to reflect their emotional changes. Black line eyes can be drawn
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exaggeratedly to project different, immensely funny expressions, so
these are often used in characters whose emotions must often be
amplified, such as funny, ridiculous, and energetic characters. Black dot
eyes are the simplest design and the most suitable for expressing inno-
cence, so they are often used in innocent characters.

When observing facial expressions, one notices that a person’s eyes,
lips, and forehead and the signals being sent are combined to convey
emotional information for one to form an opinion regarding what the
person is thinking about [49]. Simply put, most characters show cute-
ness and all degrees of charm by showing their biggest smile without
displaying their teeth. Studies have shown that young children can
describe different emotional states by observing changes in mouth shape
[50]. In addition, various ways or degrees of mouth opening, combined
with the types of eyes discussed above, can express different moods,
such as charming smiles, happy laughs, and even sadness with tears. An
open mouth with no teeth displayed is the most common expression in
these five types of character images. Next, the mouth lines are used for
smiles and funny faces despite not being mouth designs that can express
innocent and pure feelings. With regard to character figures, a cute
character’s head-to-body ratio is somewhat more complex, as it changes
from a ratio of about a 2-head figure for an innocent character to about a
4-head figure for a childlike character. A real baby has a head-to-body
ratio of approximately 1:4. Therefore, the more realistic the childlike
character is, the closer its body figure is to a real baby. If one intends to
express an innocent and pure character, one can design a head-to-body
ratio of 1:1. However, a character without a body or with a one-piece
head-body is more interesting, amazing, and absurd.

Regarding the design of limb proportions, a childlike character has
the same normal proportions as an infant, with arms reaching waist
length and legs about the same length as the body. Most energetic
haracters have long arms and legs relative to the body, which dem-
onstrates movement and flexibility. Conversely, most innocent and
funny characters are short-armed and short-legged and appear innocent,
cute, and even clumsy in their mobility. In particular, ridiculous char-
acters have long arms and extremely short legs or no legs, in addition to
obtrusive and abnormal body designs; however, they are more capable
of expressing witty and absurd humor. Certain character movements in
animation must be exaggerated to make them more convincing [51].
Therefore, energetic and childlike character movements must be so
contrived that the audience immediately understands the situation.

Harriger et al. analyzed 25 top-grossing U.S. animated feature films
between 2004 and 2016 and presented the number of appearance-
related themes in each movie [16]. Gonzalez et al. conducted a con-
tent analysis of 130 characters and impressions of their appearances
from 24 recent popular animated children’s films [17]. They observed
that concerning gender-stereotyped body ideals, female characters were
often portrayed as slimmer and more attractive than male characters,
who tended to be larger, muscular, and more robust. Hence, mainstream
media’s narrow and stereotypically gendered appearance standards for
human characters are widespread in content that targets children. The
nonhuman anthropomorphic characters studied presently are neither
ideal female and male body types nor the ideal proportions (eight- or
nine-head height) passed on by popular society; hence, it turns out that
they are not limited by ideal proportions.

Findings show that the image design of cute characters includes
changes in head, eyes, mouth, and limb proportions, inducing different
image feelings among people. Simply put, innocent characters are
mainly designed using a 1:1 head-body ratio, and most of them have
short arms and short legs to express their cuteness. Childlike characters
have figure and limb proportions similar to those of a real baby (i.e., a
head-to-body ratio of 1:3 or 1:4). Funny characters typically have a head
that is integrated with the body without a clear contour demarcation (a
one-piece head-to-body), and they typically convey a humorous image
through their short limbs. Energetic characters are generally agile with
long arms and legs. Ridiculous characters convey a surreal, nonsensical
image through their long arms and very short legs. Different ways of
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opening the mouth, combined with different eyes, can express varied
moods.

Nonhuman anthropomorphic characters can express cute, funny,
energetic, and exaggerated emotions through more facial expressions
and body movements in comics, animations, games, or instant
messaging. As their body proportions are highlighted, from a height of
two to 4-heads to a one-piece head-body, different style characters have
different figures that are neither too thin nor muscular but create diverse
cuteness. A majority of cute nonhuman anthropomorphic characters
conform to the baby schema and are designed with large faces and short
body proportions. However, these design rationales are not definitive.
Creators can combine stylistic designs according to the needs of the
digital content they are developing. For example, a cute character can be
funny and energetic or childlike and ridiculous. Design creativity is
enhanced by flexibility. These cute nonhuman anthropomorphic char-
acters can convey various cute, funny, and comical emotions and social
messages from the different body proportions and body language to
arouse consumers’ feelings.

The significance of this study lies in its contribution to the field of
character design in that it offers insights into how to detail the
perspective of consumers about the body images of nonhuman anthro-
pomorphic characters and how designers situate the images of their
characters through their appearance and hence determine the appro-
priate body size ratios for different cute characters. Media directors,
producers, or character designers can pay attention to this popular
creation, and even when schools of communication or design train
media and design students, respectively, they can guide the character
design methods and proportional relations of different characters.

5.2.2. Implications for practitioners

Overall, besides classic childlike characters, whose body proportions
and facial features are similar to those of a normal baby, most characters
have some special proportions and designs. The discussions in this study
can help designers create particularly interesting and diverse cute
characters. Character design is widely used in picture books, comics,
animations, games, and social media and is the protagonist of these
industries. If designers can design a popular character, it will generate
significant output value and character economic effects. Chen et
revealed that character merchandise can establish a character brand b
presenting a character image that stimulates consumers’ attitudes,
thereby making them purchase-related merchandise to satisfy their
identity or attachment to the character [29]. Designers are encouraged
to design cute, positive, or humorous characters to replace those who are
overly thin and overly violent, thus creating more interesting and pos-
itive content in various media. Character diversity can enrich human
vision and imagination as well. Additionally, the cute image of charac-
ters’ creations will continue to change gradually from consumers’
perspective. Specifically, in character design, by integrating the external
customers’ impression of the character and the internal designer’s cre-
ative ability, designers can continuously create superior and popular
characters.
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Appendix 2. Sample questionnaire for a character
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. Dot eyes or humanlike eyes
. Absence of mouth or open
mouth without teeth

. Head - body ratio of 1:1

. Short arms (arm length
does not exceed hip length)
. Leglengthis
approximately one-third
that of the head
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Innocent characters

A ‘s
~ Innocent characters are designed in a big head style @
with a 1:1 head-body ratio, short arms, and short legs to

make them look cute.
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. Humanlike eyes

. Line mouth or open mouth
without teeth

. Head - body ratio of 1:2 or
1:3

. Long arms (arm length
exceeds hip length)

. Leg length is equal to head
length
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Childlike
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Childlike characters

Childlike characters have figure and limb proportions
similar to a real baby's.
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1. Line eyes

2. Open mouth without teeth

3. A head- body ratio of 1:1

4. Short arms

5. Leg length is approximately
one-third that of the head
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Funny characters
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Funny characters mostly consist of a one-piece head-
body with short arms and short legs to convey humor.
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. Humanlike eyes and line
eyes

. Open mouth without teeth
. Head - body ratio of 1:2 or a
one-piece head - body

. Long arms

. Leg length is equal to head
length
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Energetic characters

4
,.;.-ﬁ, Energetic characters are generally agile with long arms
and legs.
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1. Line eyes

2. An open mouth (with or
without teeth) or line mouth

3. One-piece head - body

4. Long arms or no arms

5. Short legs or no legs
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Ridiculous characters
CF

0
i@ﬁ’Ridiculous characters may communicate surreal
) amusement through their unrealistic body proportion.
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