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Abstract – This article aims to explore the 
combination of watercolor and digital animation, 
analyzing how this interdisciplinary fusion expands the 
expressive boundaries of traditional art and enhances 
the artistic charm of digital animation. Firstly, it 
analyzes the current development status of watercolor 
and digital animation, pointing out their characteristics 
throughout history. Subsequently, it discusses in detail 
the application of watercolor techniques in digital 
animation, including the use of color, stroke simulation, 
and digital reproduction techniques for watercolor 
effects. In addition, a thorough analysis is conducted 
on the advantages and challenges of their combination, 
listing key elements and providing accurate 
assessments. Finally, it predicts future trends in the 
combination of watercolor art and digital animation, 
suggesting potential innovative directions. This study 
not only provides new creative perspectives for artists 
and animators but also offers theoretical support for 
the academic understanding of the possibilities and 
challenges of media integration in the digital age. 
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1. Introduction

In the diversified landscape of modern art, the 
integration of traditional artistic techniques with 
innovative technologies continuously pushes the 
boundaries of creativity. Watercolor painting, in 
particular, is often employed by artists to express 
creativity and emotion due to its unique texture, 
fluidity, and transparency. Concurrently, digital 
animation, as a core medium of contemporary visual 
communication, is expanding the boundaries of the 
audiovisual field with its high plasticity and creative 
freedom. Combining these two fields not only 
unveils new methods of expression and visual 
experiences but also stimulates a novel understanding 
and perception of art. 

This paper aims to explore the possibilities and 
challenges of integrating watercolor art with digital 
animation production. The study will analyze the 
following aspects: how the characteristics of 
watercolor determine the visual style of animation, 
how digital technology can simulate and enhance 
traditional watercolor techniques, and how this 
fusion can bring new inspiration and expressiveness 
to animation creation. The paper will also discuss the 
technical and aesthetic challenges artists face when 
combining these two art forms and how they address 
these issues to create works that retain the qualities 
of watercolor while fully leveraging the advantages 
of digital technology. 

With the rapid advancement of digital technology, 
the integration of traditional watercolor techniques 
with modern animation technology has the potential 
to open new artistic perspectives and meet 
contemporary audiences' demands for novel visual 
experiences. Through an in-depth analysis of specific 
cases, this paper demonstrates how cross-disciplinary 
integration can transcend mere technical application 
to achieve true artistic development, challenging and 
redefining the narrative methods and aesthetic 
standards of animation. This exploration holds 
significant implications for animators, watercolor 
artists, and scholars interested in the intersection of 
art and technology. 
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2. Watercolor Art Visual Expression 
 

The formal language of watercolor painting, using 
basic elements such as dots, lines, and shapes, creates 
a rich visual expression through their combinations. 
These elements not only depict the structure and 
space of the image but also carry the emotions and 
thoughts of the artist. For instance, fluid lines may 
convey gentle emotions, while vibrant color contrasts 
may reflect inner conflicts. By employing and 
innovating with these formal languages, artists can 
integrate personal insights and understanding of the 
world into their works, allowing viewers to sense the 
emotions and artistic conception behind the artwork 
while appreciating the visuals [1]. Therefore, a 
profound understanding of the formal language of 
watercolor painting contributes to a more 
comprehensive grasp of the artwork’s artistic value 
and emotional depth. 

In the 21st century, watercolor painting has 
undergone comprehensive breakthroughs in both 
form and content, primarily manifested in the 
innovation of formal language and the integration of 
multimedia technologies. Artists are no longer 
confined to traditional techniques but explore new 
expressive forms that align with the times and social 
progress, such as new combinations of lines and 
colors and the incorporation of multimedia elements, 
expanding the visual and perceptual boundaries of 
watercolor painting. Simultaneously, in terms of 
content, artworks place greater emphasis on abstract 
expression, highlighting reflections on the human 
spirit and contemporary social phenomena, aiming to 
provoke profound contemplation in the viewers. This 
series of innovative measures not only injects new 
vitality into watercolor painting but also maintains its 
unique artistic value and aesthetic significance within 
diverse artistic forms. 

The most distinctive feature of watercolor is its 
transparency. When diluted, watercolor pigments can 
reveal the texture and base color of the paper, giving 
the artwork a sense of depth and transparency. Artists 
typically establish the depth and details of color 
through a multi-layered, thin application technique, 
demanding meticulous control over the pigments 
during the painting process [2]. This transparent 
characteristic of watercolor allows it to excel in 
portraying light and perspective effects, but it 
simultaneously limits its ability to correct mistakes. 

Traditional image processing methods face 
multiple challenges when dealing with watercolor 
paintings. Firstly, watercolor paintings exhibit strong 
color transparency and layering, with natural and 
varied transitions between colors.  

 

This results in indistinct color edges, making it 
difficult to accurately segment and identify colors 
using conventional methods.  

Secondly, the overlay and blending effects of 
watercolor pigments add complexity to color 
variations, making it challenging for traditional RGB 
color space transformation methods to capture subtle 
color changes. Additionally, background noise in 
watercolor paintings and features like paper texture 
pose significant challenges to image processing 
algorithms. Therefore, there is a need to develop new 
image processing methods, such as those based on 
big data analysis for watercolor paintings, to 
overcome these challenges and achieve high-quality 
watercolor style conversion and analysis [3]. 

In the context of the big data era, watercolor 
image processing methods primarily involve the 
following steps [3]: 

1) Data Collection and Semantic Segmentation 
Training: Initially, collect publicly available semantic 
segmentation datasets and use these datasets to train 
semantic segmentation networks. 

2) Semantic Segmentation and Image 
Classification: Perform semantic segmentation on 
watercolor images, dividing the images into different 
layers based on segmentation results, and classify 
them according to their characteristics. 

3) Colorization and Transparency Adjustment: 
Subsequently, apply colorization processes to these 
layers and adjust the transparency appropriately to 
give the final composite image the characteristics of 
a watercolor painting. 

4) Implementation of Watercolor Synthesis 
Method: Introduce a watercolor synthesis method 
that effectively transforms the original image into an 
image with a watercolor style by combining semantic 
segmentation, similarity matrices, and real images. 

5) Establishment of Big Data Analysis System: 
Build a big data analysis system tailored for 
watercolor paintings, effectively integrating semantic 
information with watercolor painting styles. 

Through these steps, the method proposed in the 
paper can efficiently process images, transforming 
them into watercolor paintings with diverse styles, 
and fully leveraging the advantages of big data 
analysis. 

In summary, as society evolves, people's aesthetic 
perspectives continually undergo changes. In the 
field of watercolor art, these changes are primarily 
manifested in the following aspects: 

Diversity: In modern society, aesthetic 
preferences for watercolor art have become 
increasingly diverse. Appreciation no longer adheres 
solely to traditional realistic styles; instead, it 
emphasizes individuality and innovation.  
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Consequently, modern watercolor art exhibits a 
variety of styles, such as abstract, expressionism, 
surrealism, etc.  

Cross-disciplinary Integration: Against the 
backdrop of globalization, cultural exchanges have 
become more frequent, leading to the integration of 
watercolor art with other art forms. Collaborations 
with photography, printmaking, installation art, and 
others have resulted in new visual expression 
techniques. 

Environmental Awareness: With the heightened 
awareness of environmental protection, watercolor 
art has also started to focus on eco-friendly themes. 
Through their works, artists convey environmental 
concepts, prompting viewers to pay attention to 
ecological issues. 

With technological advancements, there have 
been significant changes in the appreciation mediums 
for watercolor art, particularly in the following 
aspects: 

Digitization: The development of digital 
technology has provided new avenues for the 
dissemination of watercolor art. Many works can be 
showcased on online platforms, enabling audiences 
to appreciate them anytime, anywhere. 

Interactivity: Modern watercolor art often 
possesses strong interactivity. Viewers can interact 
with the artwork through touchscreens, VR 
technology, etc., enhancing the enjoyment of the 
viewing experience. 

Multimedia Fusion: Watercolor art is no longer 
confined to a single canvas display; instead, it can be 
combined with multimedia technology, incorporating 
elements like sound and light to create a three-
dimensional visual experience. 

As an independent discipline, the development of 
watercolor art is influenced by various factors: 

Educational Reform: With the renewal of 
educational ideologies, watercolor art education is 
shifting from traditional technique-focused teaching 
to nurturing students' innovative awareness and 
practical abilities, emphasizing the development of 
individuality and independent thinking. 

Academic Research: Academic research on 
watercolor art is progressively deepening, 
encompassing multiple fields such as aesthetics, 
psychology, sociology, providing theoretical support 
for the development of watercolor art. 

International Exchange: With increased 
international exchanges, watercolor artists can more 
easily learn from the excellent experiences and 
techniques of other countries, promoting the 
internationalization of watercolor art. 

 
 
 

In conclusion, influenced by changes in 
aesthetics, shifts in appreciation mediums, and the 
development of the discipline, the visual 
representation of watercolor art exhibits 
characteristics of diversity, cross-disciplinary 
integration, digitization, etc., providing people with a 
more enriched visual experience. 
 
3. Digital Animation Production Environment 
 

Digital animation technology has significantly 
enhanced the audio-visual experience of animated 
works through innovative visual effects and 
advanced rendering techniques. Firstly, it renders 
animation production more flexible and realistic, 
capable of creating various complex and intricate 
visual scenes that are challenging to achieve with 
traditional animation techniques. For instance, 3D 
animation technology can provide depth and spatial 
perception, making the visuals more lifelike. 
Secondly, digital animation technology enables 
smoother transitions between actions and scenes, 
enhancing the coherence and appeal of the 
storytelling. Additionally, digital special effects 
technology can enhance the artistic effects and 
aesthetic value of films and television works by 
creating unique visual impacts and emotional 
expressions. These technologies not only improve the 
quality of animation but also greatly enrich the 
expressive capabilities of animated works, thereby 
enhancing the audience's viewing experience. 

The application and value of digital technology in 
the animation field are primarily reflected in the 
following aspects [4]: 

1) Enhancement of visual effects: Through 
advanced rendering techniques and special effects 
production, digital animation technology greatly 
enriches the visual effects of animated works, 
providing a more realistic and captivating visual 
experience. 

2) Innovation in creative language: Digital 
animation technology provides new ways of 
expression for cinematic art, allowing for more 
diverse and innovative storytelling, styles, and 
content presentation in animated works. 

3) Improved production efficiency: The 
application of digital animation technology makes 
the production process of animated works more 
efficient, thereby reducing costs and accelerating 
production cycles. 

4) Evolution of narrative modes: Utilizing digital 
animation technology can create unique narrative 
styles, such as enhancing emotional expression and 
visual impact through special effect shots. 
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5) Enhancement of audience experience: Digital 
animation technology improves the audio-visual 
experience of animated works, enabling the audience 
to enjoy a more immersive and sensorially rich 
viewing experience. 

In summary, the application of computer digital 
animation technology in the film and television 
industry not only drives innovation and development 
in cinematic art but also significantly increases the 
artistic value of animated works and enhances the 
audience’s cinematic experience. 

On the other hand, interactive digital media 
technology plays a crucial role in the post-production 
of films and television animations. It not only 
enhances production efficiency and realism but also 
increases the possibilities for artistic creation, 
providing audiences with a richer and more 
captivating visual experience. The digital media 
interactive technologies applied in the post-
production of films and television animations have 
several distinctive characteristics: 

1) Enhanced realism and creativity: By utilizing 
digital media technology, creators can present 
animations in a more flexible and virtual manner, 
making the works more artistic and lifelike. 

2) Improved efficiency: The traditional process of 
drawing characters is time-consuming and complex. 
Digital media technology can capture character 
movements and expressions, simulate animated 
characters, significantly reducing the workload and 
production time for creators. 

3) Non-linear editing: In contrast to traditional 
linear editing modes, digital media technology 
supports non-linear editing, making post-production 
more flexible and allowing the incorporation of 
richer and more interesting special effects. 

4) Diversified applications: In post-production, 
digital media technology can be used for adding 
special effects, scene editing, sound enhancement, 
etc., enhancing expressive aspects such as character 
development, emotional expression, and story 
transitions. 

5) Increased attractiveness of works: The 
application of digital media technology can elevate 
the overall quality of films and television animations, 
making the works more appealing and valuable for 
viewing. 

Li and Wang [5] primarily explored the 
application of digital media technology in the post-
production of films and television animations, as well 
as how this technology influences the expressive 
forms of artistic works.  

 
 
 
 

They pointed out that with the development of 
digital media technology, the ways in which artistic 
works are presented have become more diverse, 
introducing new elements to the art world and 
enriching the expressive and presentational types of 
artistic works.  

Digital media technology not only has the ability 
to create dynamic effects, making the content of 
artistic works more vivid, but also highlights the 
interesting and thematic features of the artworks. 
Additionally, they emphasized that when using 
digital media technology for creative purposes, it is 
essential to be familiar with and understand the 
content and representation of the work. Creative 
ideation and implementation should align with the 
director's creative requirements and the central ideas 
that the film or television work aims to convey, 
ultimately completing the visual and auditory 
presentation of the work. In this way, digital media 
technology adds a unique aesthetic appeal and charm 
to artistic works, showcasing its significant value in 
the field of artistic creation. 

The current traditional digital animation 
techniques are facing significant challenges, 
primarily because digital media art, through the 
utilization of artificial intelligence technology, has 
achieved diversification and intelligence in content. 
Firstly, artificial intelligence technology enables 
artistic works to portray more rich and varied 
content, meeting the modern society's demand for 
artistic diversity and innovation. Secondly, the 
application of artificial intelligence, such as machine 
learning and neural networks, enhances the 
intelligence of the artistic creation process, allowing 
artists to explore new creative methods and develop 
unique artistic styles through these technologies. 
Additionally, the integration of digital media art and 
artificial intelligence promotes interactivity between 
artworks and audiences, providing a more 
personalized and immersive artistic experience. 
Overall, the use of artificial intelligence technology 
not only enriches the expressive forms of digital 
media art but also offers new possibilities for artistic 
creation and appreciation [6]. 

From the current situation, digital media art is 
expected to remain in its early stages of development 
for a considerable period, facing numerous 
challenges and issues. In the era of artificial 
intelligence, there will be a considerable number of 
artistic and design talents engaged in continuous 
research and exploration. The emergence of these 
talents is bound to facilitate further development and 
enhancement of both digital media art and artificial 
intelligence technology [6]. 
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Simultaneously, the advent of artificial 
intelligence has profound implications. Firstly, 
automation brings convenience as AI technology can 
assist in automating repetitive tasks in animation 
production, such as automatic keyframe interpolation 
and scene layout.  

AI technology can also be employed in character 
animation, using machine learning to assist in 
generating more natural character movements and 
expressions, reducing the need for manual 
adjustments. For special effects simulation, AI can 
simulate complex physical phenomena like fluids, 
smoke, and fire, enhancing the realism and efficiency 
of special effects. In terms of content creation, AI 
can assist in generating creative content such as 
storylines and character designs, offering new 
sources of inspiration for animation production. 

The current characteristics of digital animation 
production in terms of distribution include multi-
platform adaptation, interactivity, globalization, and 
real-time capabilities. 

The collaborative model between artificial 
intelligence and human artists has ushered in a new 
era of creativity, whether in the field of watercolor 
art or digital animation. This collaboration not only 
reduces the cost and enhances the efficiency of 
artistic creation but, more importantly, sparks new 
creative thinking and artistic expressions. The 
algorithms and data analysis capabilities of artificial 
intelligence provide artists with unprecedented tools 
and sources of inspiration, enabling them to explore 
and realize artistic creativity that traditional methods 
may find challenging. Through interaction and 
collaboration with artificial intelligence, artists can 
surpass the limitations of individual creation, 
achieving more complex, profound, and emotionally 
rich artistic works. Simultaneously, this collaborative 
model may also drive the tastes and preferences of 
art consumers in new directions, bringing new 
vitality to the art market [7]. Therefore, the 
collaboration between artificial intelligence and 
human artists not only contributes to technological 
innovation in the art field but also enriches the 
content and forms of artistic expression, showcasing 
significant potential advantages. 

In conclusion, the digital animation production 
environment is a comprehensive setting that requires 
production teams to continually adapt to 
technological developments, utilize new technologies 
such as artificial intelligence to enhance production 
efficiency and quality, and simultaneously meet the 
ever-changing demands of distribution. With ongoing 
technological progress, the future digital animation 
production environment is expected to become more 
intelligent, efficient, and diverse. 

 

4. Combination of Watercolor Art and Digital 
Animation 
 
In contemporary digital media art, the unique 

value of watercolor art effects in animation 
production is mainly manifested in the following 
aspects [8]: 

1) Aesthetic Features: The simplicity, elegance, 
and ethereal freshness of watercolor art effects bring 
a unique aesthetic experience to animated works. 
This transparent beauty endows animated works with 
a more abundant and diverse visual expressiveness. 

2) Emotional Expression: The application of 
watercolor art in animation not only better expresses 
the themes and emotions of the work but also 
establishes an emotional connection with the 
audience, enhancing the audience's appreciation of 
art and aesthetic abilities. 

3) Cultural Connotations: Through the use of 
watercolor art effects, animated works can better 
integrate symbolic meanings and cultural 
connotations, further enriching the layers and depth 
of animation. 

4) Technological Integration: Combining modern 
digital technology, the application of watercolor 
effects in animation production demonstrates a 
profound integration of traditional art and modern 
technology. It provides new visual symbols and 
creative means, driving the innovation and 
development of animation art. 

"The Wolf Walker," an animated film, showcases 
distinctive national style and profound environmental 
themes through its unique watercolor artistic 
language. The film employs digitally assisted 
traditional hand-drawn techniques, skillfully 
combining Celtic patterns and Irish folklore. Through 
the use of lines and colors, it vividly portrays 
character personalities and environmental 
atmospheres. The director employs a profound use of 
lines in the film, delineating characters and 
environments with contrasting straight and curved 
lines, enhancing visual contrast. In terms of color, 
minimalistic light and shadow techniques are 
employed, particularly in forest scenes, highlighting 
a sense of fantasy and vitality [9]. Additionally, 
through composition, prop design, and texture 
shaping, the visuals are further enriched, creating a 
film full of rich Irish national style, providing a 
unique visual artistic experience. Simultaneously, 
"The Wolf Walker" is a 2D animated film that fully 
embodies digital animation production techniques. 
By combining 3D digital software with traditional 
hand-drawn techniques, the film retains the unique 
artistic language and use of lines and colors of 2D 
animation while enhancing spatial expressiveness 
and creative efficiency.  
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The assistance of 3D software allows for more 
refined and vivid handling of light and shadow, scene 
construction, and character movements. Especially in 
the portrayal of forests and magical effects, it 
highlights the fantastical and deep national style of 
the work. Director Tom Moore cleverly incorporates 
these technical means, blending Irish folklore and 
Celtic patterns into animation production, 
showcasing a perfect combination of technology and 
artistry in this animated masterpiece. 

The overall positive impact of watercolor art on 
the development of digital animation art is primarily 
manifested in the following aspects [10]: 

1) Cultural Integration: Watercolor art integrates 
various cultural characteristics, promoting cross-
cultural exchange and innovation in the field of art. 
Through digital animation platforms, the 
multicultural essence of watercolor art can be more 
widely disseminated, enhancing the global influence 
of art. 

2) Visual Innovation: With its unique 
transparency and fluidity, watercolor art provides 
rich visual expressions for digital animation art. In 
the digital age, the combination of this traditional art 
form with modern technology opens up new 
possibilities for visual art creation. 

3) Emotional Expression: The soft colors and 
delicate brushstrokes of watercolor art can express 
more nuanced emotions and atmospheres, making 
digital animation art more attractive and expressive, 
strengthening emotional resonance with the audience. 

4) Commercial Value: As digital animation 
becomes more widespread, the application of 
watercolor art in fields such as commercial 
illustration and advertising design increases, raising 
its commercial value. This blend of tradition and 
modernity provides new perspectives and inspiration 
for commercial art creation. 

5) Technological Integration: The combination of 
watercolor art and digital animation technology, such 
as digital watercolor painting, not only preserves the 
charm of traditional watercolor but also expands the 
ways of expression, making artworks more diverse 
and interactive. 

Similarly, digital animation has had various 
positive impacts on the development of watercolor 
art. Firstly, digital animation provides a broader 
platform and dissemination channels for watercolor 
art, allowing artworks to reach a wider audience 
quickly. This not only increases the visibility of 
watercolor art but also creates more opportunities for 
artists to communicate and collaborate. Secondly, the 
integration of digital animation technology 
diversifies and innovates the forms of expression in 
watercolor art.  

 

Artists can use digital technology to enhance the 
visual effects of watercolor art or create novel works 
by combining traditional watercolor techniques with 
modern visual elements, expanding the artistic 
boundaries of watercolor art. Furthermore, the 
popularity of digital animation promotes the 
exchange and integration of watercolor art with other 
art forms, such as illustration and design, expanding 
the application scope and commercial value of 
watercolor art. Artists can showcase their creations 
on digital animation platforms, attracting more 
collaboration opportunities and commercial attention. 
Finally, the interactivity and participation in the 
digital animation environment provide new 
perspectives for the creation and appreciation of 
watercolor art. Audiences can interact with artists 
through online platforms, participate in the creative 
process, enriching the art experience and providing 
valuable feedback and inspiration for artists. In 
conclusion, digital animation injects new vitality into 
the development of watercolor art, expanding its 
possibilities and influence. 

 
4.1. Breaking down Barriers Between Traditional 

Aesthetics and the Fusion of New Media, Acting as 
a Cultural Link between East and West 

 
Meanwhile, there is a sustained allure of 

handmade methods in the independent animation 
field. Despite the mainstream animation industry 
adopting digital production methods, the independent 
sector remains fond of time-consuming and labor-
intensive manual techniques. The ideologies and 
assumptions behind craftsmanship and "handmade 
ism" mainly revolve around the emphasis on 
individual labor during the production process, 
contrasting with mechanized manufacturing or mass 
production. This preference is based on several key 
assumptions: Firstly, handmade production 
emphasizes labor input during the manufacturing 
process, seeking differentiation in personalization 
and uniqueness compared to mechanical 
manufacturing or bulk production. Secondly, it tends 
to view art as an expression of individual 
consciousness rather than a product of non-human 
technology, highlighting the personal and subjective 
nature of artistic creation. Furthermore, 
craftsmanship is also associated with nostalgia for 
traditional skills of the past and an appreciation for 
the artisan spirit. This nostalgia is not just an 
idealized reminiscence of the past but a critical 
reflection on the deterioration of artisan skills and 
working conditions under modern industrial 
production conditions.  
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Lastly, through manual production, creators have 
direct contact and manipulation with the material, 
giving the work a unique sensory quality, 
emphasizing the tactile and material aspects of the 
production process, thereby reflecting and criticizing 
the excessive dependence on technology and the 
alienation between humans and the material world in 
modern society [11]. 

Artists utilize watercolor art effects to create 
ethereal and elegant beauty in animation, with the 
key lying in the unique texture and color 
representation of watercolors [11]. In character 
design, extensive body movements and variations in 
line density are used to portray the characters' 
personalities and inner worlds, further enhancing the 
depth and artistic quality of the image. Through these 
techniques, watercolor art not only enriches the 
visual expression of animation but also deepens the 
cultural connotations and artistic value of the work. 

Han [12] referred Hayao Miyazaki's animated 
works are not only representative of the combination 
of watercolor art and digital animation but also best 
exemplify the characteristics of cross-cultural 
communication. Firstly, Miyazaki’s exploration and 
presentation of Japanese culture in his works, such as 
the respect for nature and the concept of harmonious 
coexistence, provide examples for how animations 
from various countries can deeply explore and 
showcase their indigenous cultures. Secondly, the 
integration of cross-cultural elements in the story 
design of Miyazaki's animations, such as the 
incorporation of Chinese classical mythological 
elements in "Spirited Away,” inspires us to 
incorporate cultural elements with universal values 
and international resonance in our creations to 
promote cross-cultural exchange. Furthermore, 
Miyazaki, through beautiful visuals, symbolically 
rich characters, and rich emotional expression, has 
successfully attracted a global audience, providing 
insights into enhancing the artistic quality and 
international appeal of animations worldwide. Lastly, 
making full use of modern communication means 
like the Internet and strengthening international 
promotion and cultural exchange are indispensable 
strategies for driving the international dissemination 
of various countries' indigenous cultures [12]. By 
applying and adapting these strategies, it is possible 
to promote the international dissemination of 
indigenous cultures and achieve the goal of local 
animated films reaching a global audience. 

To combine intelligent computational material 
analysis and applications with Chinese watercolor 
painting and its ethnic art, it is essential to conduct 
in-depth research on the material characteristics and 
aesthetic spirit of traditional Chinese watercolor 
painting.  

Intelligent computation can assist in analyzing 
and understanding the physical and chemical 
properties of watercolor materials, and how these 
properties affect the visual effects of artworks. 
Through intelligent computation, artists can more 
accurately choose and apply different watercolor 
materials, thereby better expressing traditional 
Chinese aesthetics. Furthermore, intelligent 
computation can aid artists in exploring new 
materials and techniques by combining traditional 
watercolor materials (such as paper, brushes, 
pigments, water, etc.) with modern materials and 
technologies, creating a new style of watercolor 
painting with distinct Chinese ethnic features. For 
instance, utilizing intelligent computation to simulate 
the blending effects of different materials and 
exploring new color and texture effects. Finally, 
intelligent computation can analyze and delve into 
the profound values of traditional Chinese culture 
and art, providing inspiration and guidance for 
watercolor painting creation. For example, by 
analyzing themes and symbols in traditional Chinese 
painting and poetry, artists can incorporate more 
ethnic cultural elements into watercolor paintings, 
showcasing rich Chinese cultural characteristics not 
only in form but also in content [13]. 

In summary, intelligent computation not only 
optimizes material selection and application but also 
promotes the integration of tradition and modernity, 
as well as the deepening of cultural connotations, 
enriching and developing the artistic expression of 
Chinese watercolor painting. Therefore, the 
combination of the handmade characteristics of 
watercolor art and the digital technology features of 
digital animation is a constructive inspiration for the 
field of artistic creation. It can play a role in breaking 
down barriers between traditional aesthetics and the 
integration of new media. 

 
4.2. Adding Artistic Qualities to Digital Media, 

Harmonizing AI Mechanical Contingency 
 
The use of artificial intelligence in artistic 

creation has sparked discussions about creative 
ownership and the value of art. On the other hand, 
AI's intervention has also prompted reflections on the 
authenticity and originality of art, compelling people 
to reexamine the definition and boundaries of art 
[14]. 

Artificial intelligence plays different roles as a 
creative tool and an independent creator, each with 
its own successes and limitations. As a creative tool, 
AI has made significant progress in areas such as 
content creation, information analysis, content 
enhancement, and data compression. It can assist 
humans in performing tasks within these domains 
more efficiently and accurately.  
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For example, in image and video enhancement, 
AI can automatically adjust colors, enhance 
resolution, and even generate new content. However, 
as an independent creator, AI currently faces various 
limitations. While it can generate new works based 
on extensive data, these works often lack profound 
innovation and emotional expression. Content 
generated by AI may be technically precise but often 
lacks the creativity and uniqueness inherent in human 
creation. For instance, AI may produce unnatural 
phenomena at the boundaries or encounter issues 
with background coordination in generating images. 
Additionally, AI falls short in understanding broad 
cultural and social contexts. In summary, AI has 
demonstrated powerful potential as a creative tool, 
but as an independent creator, its capabilities have 
not yet reached the level of human proficiency. 
Therefore, current AI is better suited as an auxiliary 
tool, complementing human creativity rather than 
completely replacing the human creative process 
[15]. 

Mazzone and Elgammal [16] explored the role of 
artificial intelligence in artistic creation, emphasize 
the potential of AI as a collaborative partner for 
artists. They developed an AI artist called AICAN, 
aiming to study the artistic creation process and its 
evolution from perceptual and cognitive perspectives. 
They argue that while current AI limitations exist in 
artistic creation, it is not intended to replace human 
artists. Instead, they advocate for collaboration 
between AI and human artists, seeing this 
collaboration as a way to maximize creativity for 
both parties. Their research suggests that artworks 
created by AI are perceptually challenging to 
distinguish from those created by human artists, 
challenging traditional definitions of artistic creation 
and creativity. They believe that more artists will 
explore AI tools in the future, gaining better control 
over the AI artistic creation process. They emphasize 
that understanding the role of AI in art requires 
moving beyond technological fears and traditional 
notions of defining art. 

In the age of digital synthesis and artificial 
intelligence, people crave touch-based, physical 
experiences; Eager to witness laborious processes; 
Desiring a real record of consciousness, not a mass-
produced mechanical artifact. The reasons for the 
non-digital mode of production lie in several aspects. 
First of all, handcrafting has a unique artistic charm 
and personalized characteristics, which can show the 
independent thinking and creativity of the producer. 
This method of production gives each work a unique 
artistic style, reflecting the personal imprint and 
aesthetic taste of the maker. Secondly, the material 
sense and entity operation in the process of manual 
animation production provide creators with a more 
direct and personal creation experience.  

This experience is often replaced by software and 
algorithms in digital production. Moreover, hand-
crafted animation is often seen as a rebellion against 
industrial and commercial production [11]. In the era 
of digitalization and mass production, manual 
animation has become an independent and counter 
mainstream artistic expression. Finally, hand-crafted 
animation works are often associated with the 
"artisanal spirit," which emphasizes attention to 
detail, investment in the creative process, and the 
inheritance of traditional skills, all of which are 
difficult to represent in fast, efficiency-oriented 
digital production. In summary, hand-crafted 
animation is favored in the field of independent 
animation because of the artistic, personal, and 
counter mainstream values it represents. 

In the research of contemporary watercolor 
materials, the application of intelligent computing 
technology has significantly improved the efficiency 
and depth of material analysis and application. The 
analysis of Chinese watercolor material data through 
intelligent algorithms, such as time series analysis 
models, can effectively reveal the trends and 
characteristics of material use. Intelligent computing 
can not only process and normalize a large number of 
sample data, but also find the internal relationship 
between materials, so as to promote the innovative 
use of watercolor materials. This method is helpful to 
deeply explore the material properties and spiritual 
connotation of watercolor materials, and further 
integrate the traditional aesthetic spirit of Chinese 
watercolor painting. The application of intelligent 
computing makes material analysis go beyond the 
traditional perspective, provides a new way for the 
research and development of contemporary 
watercolor materials, and enhances the expressivity 
and cultural connotation of watercolor works [13]. 

In both the watercolor art and digital animation 
fields, it should be acknowledged that the 
collaborative mode between artificial intelligence 
and human artists has ushered in a new era of 
creativity. This collaboration not only reduces the 
costs and enhances the efficiency of artistic creation 
but, more importantly, sparks new creative thinking 
and artistic expressions. The algorithms and data 
analysis capabilities of artificial intelligence provide 
artists with unprecedented tools and sources of 
inspiration, enabling them to explore and realize 
artistic creativity that is challenging to achieve 
through traditional means. Through interaction and 
collaboration with artificial intelligence, artists can 
surpass the limitations of individual creation, 
resulting in more complex, profound, and 
emotionally rich artistic works. Simultaneously, as 
shown by Brown, this collaborative mode may also 
influence the tastes and preferences of art consumers, 
steering the art market in new directions and 
injecting it with fresh vitality [7].  
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Therefore, the collaboration between artificial 
intelligence and human artists not only contributes to 
driving technological innovation in the art field but 
also enriches the essence and forms of artistic 
expression, revealing significant potential 
advantages. 

In order to avoid the "AI winter" again and reduce 
the contingency of artificial intelligence mechanical 
calculation, it is an excellent way to express 
watercolor art language in digital animation 
production. Using the artistic characteristics of 
watercolor to reconcile the collaboration mode with 
artificial intelligence can be an effective attempt to 
achieve the purpose of adding digital media artistry 
and reconciling the mechanical contingency of 
artificial intelligence. 

 
4.3. Introducing More Possibilities for the Fusion  
      of Media 

 
Nowadays, traditional digital media can no longer 

meet the audience's demands. The evolution of media 
is an essential aspect of advancing visual arts to a 
certain extent, but it may limit the pace of progress in 
artistic genres. Digital animation itself serves as an 
artistic form capable of satisfying multimedia 
communication. The media attributes of digital 
animation manifest in various ways, including: 

1) Broad application scope: Digital animation 
extends beyond the traditional cartoon and anime 
industry, finding extensive applications in gaming, 
film, broadcasting, television, new media, and 
Internet media, among other fields. These 
applications encompass not only content creation but 
also post-production, playback, and distribution 
processes. 

2) Diverse expressive forms: Digital media 
technology enriches the creative process of 
animation, providing more varied and expressive 
forms. Through modern information technology, 
animation benefits from enhanced image and sound 
processing, as well as diverse playback formats. This 
not only expands artistic creation tools but also 
elevates the overall expressiveness of the works. 

3) High-quality standards: In the era of 
information technology, audiences have higher 
expectations for animation quality. Digital new 
media technology supports the production of high-
definition visuals, driving animation design towards 
meticulous details. Simultaneously, it addresses the 
entertainment requirements, conveying different 
types of information content and artistic symbols 
based on varying levels of visuals. 

4) Innovative development: The development of 
digital media technology significantly propels 
innovation in the field of animation design. It not 
only diversifies the expressive forms of animation 

but also fosters content innovation, enhancing the 
overall expressive capabilities of animation. It plays 
a crucial role in elevating the quality of animation 
design. 

The development of media convergence and 
innovations in audio-visual technologies bring 
infinite possibilities to the animation industry. This 
not only alters the production and consumption 
models of animation but also provides animators 
with more diverse forms of expression and creative 
space. 

In summary, the combination of watercolor art 
and digital animation has opened up new possibilities 
for integrated media, serving as a catalyst for 
creativity and experimentation. Firstly, watercolor art 
is renowned for its transparent, fluid characteristics, 
and the rendering effects of color. These features can 
be simulated and enhanced using digital tools, 
creating visual effects that are unattainable through 
traditional means. Secondly, advanced scanning 
techniques and image processing software can 
convert hand-painted watercolor images into digital 
formats. Animation techniques such as adding 
motion paths and particle effects can then be applied 
to these digital representations. Thirdly, digital 
animation enables audience interaction with 
watercolor animations, for example, changing colors 
or moving elements within the scene through touch 
screens or online interfaces, enhancing audience 
engagement and experiential aspects. Additionally, 
the fusion of the warmth and delicacy of watercolor 
art with the dynamic nature of digital animation 
provides new perspectives and expressive techniques 
for storytelling, especially in children's literature, 
poetry, and short films. Finally, digital animation 
technology assists watercolor artists in transforming 
static images into dynamic narratives, adding depth 
to storytelling and emotional expression. 
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5. Conclusion 
 

The combination of watercolor art and digital 
animation not only provides artists with new creative 
tools and means of expression but also offers 
audiences a completely fresh viewing experience. 
This interdisciplinary art form will continue to be 
explored and developed, bringing forth more 
possibilities for artistic creation and dissemination.  

Firstly, the unique aesthetic qualities of 
watercolor art, such as its transparency, fluidity, and 
color rendering capabilities, are enhanced in virtual 
space through digital animation in innovative ways. 
This fusion not only preserves the traditional charm 
of watercolor painting but also enriches the sensory 
experience of the audience through dynamic visual 
effects and interactive elements. Secondly, 
technological advancements inject new vitality into 
watercolor art. The application of advanced scanning 
technology and image processing software allows 
hand-drawn watercolor paintings to be accurately 
converted into digital formats and further animated. 
Additionally, the use of artificial intelligence and 
machine learning algorithms opens up possibilities 
for simulating and re-creating watercolor styles, 
providing unprecedented tools for artistic creation. 
Thirdly, from a narrative perspective, the 
combination of watercolor art and digital animation 
offers new techniques for storytelling. Dynamic 
watercolor animations can convey richer emotions 
and narrative depth, providing audiences with more 
immersive and engaging experiences. This blended 
medium is particularly suitable for fields such as 
children's literature, poetry, and short films, where 
the emotional depth of the story and visual aesthetics 
are equally important. Fourthly, the combination of 
watercolor art and digital animation holds great 
potential in cultural education and art popularization. 
It not only attracts the younger generation's interest 
in traditional art forms but also serves as a powerful 
educational tool, helping people learn art history and 
painting techniques in a more intuitive and 
interactive manner.  

In conclusion, the integration of watercolor art 
and digital animation production is a promising 
interdisciplinary art form. It not only offers new 
means of artistic creation for artists but also delivers 
a fresh artistic experience to audiences. With the 
continuous advancement of technology and ongoing 
exploration in artistic practice, there is anticipation 
that this blended medium will continue to drive 
innovation in the art world and open up more 
possibilities for the future development of art. The 
success of combining watercolor art with digital 
animation implies that in the future, more traditional 
art forms can be combined with new media for 
dissemination, allowing artists to break down barriers 
between traditional art and new media by 
experimenting with various combinations. 
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