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Abstract

The 3D industry has achieved comprehensive development and expanded into a wide
range of fields deeply integrated into people’s daily lives. This enables more people to
understand and learn 3D animation, which to some extent fuels the growth of the
animation industry. Character movement serves as the core of an animated film. It
conveys the intrinsic meaning of animation, interprets scripts and drives plot
development. To be recognized by audiences is the mark of a successful animation
production. Two core pillars underpin animation creation: body-driven animation and
facial expression animation, which are closely interdependent. Well-designed body
movements paired with appropriate facial expressions complete character
performance and endow movements with soul. Shaping a fully-fledged character image
is a primary goal. Ambient settings build atmosphere, indirectly reflecting characters’
surroundings, reinforcing character portrayal and capturing audience attention.
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1. Advantages of 3D Animation

Visual storytelling in animation is built upon settings and characters, with 3D-animated
characters serving as the core vehicle and creative foundation of an entire production.
Compared to traditional animation, one of the greatest advantages of 3D animation lies in its
ability to rely on refined motion design to create three-dimensional, vivid, and highly
recognizable character images[1]. High-quality 3D character modeling not only attracts
viewers with exquisite appearance modeling, but also fits the character design and plot core
through precise and delicate body movements and micro-expression details, making the
character's behavioral logic, demeanor, and posture highly consistent with their personality.
Through comprehensive dynamic debugging, 3D animation can achieve natural connection
and smooth adaptation between body movements and facial expressions, creating unique,
three-dimensional, and full-bodied virtual characters, greatly enhancing the dynamic quality
of the images and leaving a deep visual and emotional impression on the audience. Motion
design is the core expressive force of 3D animation, the most intuitive source of visual
perception for viewers, and the core criterion for evaluating the quality of 3D animation
works. The unique advantage of 3D animation lies in its creative mode of relying on
professional animation software for frame-by-frame fine-tuning, enabling extremely smooth,
precise, and controllable dynamic performances. Each 3D character can be customized with
its own dynamic language, accurately conveying the character's personality, emotions, and
design traits through differentiated movement rhythms, body details, and behavioral habits,
allowing the characters to break away from flat settings and possess real vitality. Nowadays,
the animation industry at home and abroad is paying increasing attention to the polishing of
3D dynamic performances, with production precision and artistic expression continuously
upgrading. Mature 3D motion modeling combines artistic sense and narrative quality,
enhancing the film's visual perception through smooth and natural dynamic effects, while
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enriching the plot layers through detailed dynamic expression. This is a core advantage that
traditional animation cannot match, and it is also the key to making 3D animation works stand
out and gain audience recognition.

With the rapid development of the film and animation industry, high-quality domestic
animated films such as "Uproar in Heaven," "Nezha: The Legend of the Monkey King," and
"White Snake: Origin Story" have emerged one after another, fully demonstrating the vast
development prospects and unique creative advantages of 3D animation[2]. 3D animation is
adaptable to various themes and artistic styles, capable of accurately fulfilling various creative
narrative needs, greatly enriching the visual presentation forms of film and animation and
enhancing the sensory experience of audiences. Compared to traditional animation, 3D
animation has stronger malleability, more comprehensive expressiveness, and higher creative
ceilings. Through refined modeling, dynamic binding, and frame animation debugging, it can
achieve high-quality and smooth visual effects, adapting to diverse application scenarios such
as theatrical films, short videos, and film and television special effects. In the current era of
continuous technological iteration and continuous improvement of the creative system, 3D
animation, with its strong creative implementation capabilities, ultimate visual
expressiveness, and wide adaptability, possesses irreplaceable industry advantages and vast
market development space. As long as the preliminary preparations such as creative planning,
dynamic design, and detail polishing are well done, its creative value can be maximized,
making it the core mainstream direction for the development of the film and animation
industry.

2. Current Development Status of 3D Technology

The launch of Maya further propelled the animation industry. Today, Maya is a compulsory
course for animation majors, reflecting its pivotal industry status[3]. Widespread interest in
animation creation has cultivated many talented practitioners. Driven by Maya’s continuously
optimized functions, animated works now feature increasingly polished movement rhythms.
Multiple industries face high demand for Maya-proficient professionals, broadening its scope
of application. Supported by national policy incentives, the film-animation sector expands
rapidly. As an emerging field, virtual reality holds enormous development potential.
Three-dimensional virtual technology simulates scenarios unachievable by conventional
physical means and has formed an independent technical domain where Maya plays an
important role. Within virtual-reality workflows, Maya reconstructs diverse movement forms
and underpins sector development. Constant functional updates further illustrate Maya’s
rapid and comprehensive evolution.

3. Detailed Design of Character Movements

Diverse approaches exist for character movement design, yet all originate from real-world
motion. Fine-grained details strengthen character depiction, inject vitality and define
believable fictional personas[4].

Well-crafted movement details enhance authenticity, enrich performances and establish
distinctive stylistic features. Animation draws inspiration from real-life observations - as the
saying goes, “art originates from life”. Animators integrate life experience, imitation and
imagination. They fuse real-world references with fictional roles through knowledge analysis
and emotional positioning. All physical objects follow natural motion rules. For instance,
human eyes automatically close during sneezing. Incorporating such real-world details
heightens the sense of realism within animated storytelling.
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4. Motion Principles of 3D-Animated Characters

In short, the motion patterns of animated characters can smoothly handle the rhythm of their
movements in the animation, depicting the language of their actions and demonstrating the
meaning they want to convey through the fluency of their movements[5]. This is an essential
focus in animation. Although most character animations have similar motion patterns, they
have different ways of expression on different character themes. Identifying their
characteristics and incorporating them into the animation can make the actions rich and
reasonable. The combination of art and performance techniques in animation can express
artistic expression through visual and auditory representation. Display the character and
emotions of animated characters through actions and language. The study of animation
motion laws is not only an important guarantee of scientific dynamics, but also a guarantee of
character characteristics and dominant positions. By studying the laws of motion in animation,
the characters in the actions are more in line with natural laws and mechanical principles, and
can more vividly convey the adaptive characteristics of the characters. The movement of
characters can increase interest, and appropriate exaggeration or degree of deformation can
highlight a unique film style, but the premise is that it conforms to the character setting. By
following this premise and organizing the overall character movement rules, the film will be
awarded points. This is one of the main techniques for expressing motion rules in animation.

5. Importance of Character Movement in 3D Animation

Nowadays, audiences have increasingly high expectations and hope that every aspect of the
film can be perfect, from the script to the special effects. They also hope for good performance
in every aspect. Nowadays, making a good animation takes a long time, and every detail needs
to be mastered, with the most important being the actions. Character actions are the most
intuitive visual experience for the audience, and can also be said to be the most important. For
example, when a person turns around, their arms swing along with their body. When they
turn around, their arms are in a relaxed state and will not suddenly stop, but will only stop
due to a slight swing of buffering, making the movement more flexible and agile. How to make
the action look natural and relaxed? It's not just a simple and stiff middle action generated
automatically by the software. This requires adding transitional small bends in the process,
which may be a starting point for the action. Through this starting point, it can enter the
details of the expression, and then be adjusted by the curve editor to make it smooth. Only
then can the action be considered complete. For example, a swinging whip, with the base of
the whip swinging first and then the end of the whip following, creates a wave like shape in a
flat image, which is the characteristic of attention to detail and movement. For example, the
teams and professionals of "Mulan" and "Kung Fu Panda" each perform their own duties, from
scriptwriting to completing an animation, creating memorable animated characters in the
human brain. At the same time, it has also established a good brand effect. The high difficulty
martial arts scenes and vast environment in the film showcase stunning effects. The
production difficulty is self-evident, and the complexity of the martial arts shots is quite high,
which also poses challenges to the movement patterns of the characters. However, this also
meets the aesthetic taste of the public nowadays. In terms of animation scripts, they tend to
draw inspiration from certain foreign animation concepts, causing them to forget their own
characteristics and advantages. The clich é d plot also lacks the attention of the general public.
The excellent cultural and historical heritage has not been fully utilized and innovated.

The key factors to improving the animation industry are mainly to enhance the professional
level and accumulate work experience of practitioners, cultivate technical personnel with
professionalism to lay a solid foundation, expand the scope of animation cognition for all age
groups, and not only children watching animation. Innovating new animation styles to meet a
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wider audience requires producing more complete and impressive visual effects, which is an
intuitive way of expression. Nowadays, animation not only requires high quality, but also pays
more attention to plot and visual effects. When all aspects of an animation are improved, it
will receive more viewers and ratings will increase. Although this will result in a large amount
of work, it will also receive widespread praise, which is also the original intention of our
animation. Innovative forms of animation styles will also have broader development space.

6. Conclusion

An excellent animated character not only needs to win the audience's favor from its
appearance and image, but more importantly, it needs to win the audience's recognition in the
details of the character's actions. In order to achieve a harmonious combination of body
movements and facial expressions in a work, the details of the movements must conform to
the character's personality in the film. This will create a three-dimensional character with
unique features, greatly improving the smoothness of character movements, and some
animated characters' movements can leave a deep impression on people. The smoothness of
animation relies entirely on its actions, which not only avoid deformation but also showcase
good visual effects. Therefore, this is the foundation and key to an animation.
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