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ABSTRACT

In the context of the digital era, cultural IP design faces the dual challenge of the constraints of traditional creative
forms and the imperative for innovative breakthroughs. This paper takes Hemudu culture as the research subject and
explores the application path of artificial intelligence generated content (AIGC) technology in digital cultural IP de-
sign. Combining cultural gene decoding by multimodal technology, the research utilizes Al language model to assist in
building digital cultural IP that possesses robust narrative capabilities, aesthetic expressiveness, and formal innovation.
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of culture and technology is successfully realized, and a series of digital cultural IP design results with visual appeal and
cultural connotation are initially formed. AIGC technology streamlines and enhances the efficiency of digital cultural
IP design, enriches its forms, and empowers the development of digital culture IP industry. The study shows that AIGC
technology can significantly improve the efficiency and creativity of digital culture IP design, providing new momentum
for the cultural industry. It also reveals the key challenges of standardization and sustainability in the application of the
technology. The study provides practical references and theoretical support for promoting the innovative development
of digital culture IP industry.
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1. Introduction

In China, the digital culture industry has emerged
as a crucial content of strategic development, During the
International Symposium commemorating the 2565th an-
niversary of Confucius’ birth and the opening ceremony
of the fifth general meeting of the International Confu-
cian Association, President Xi Jinping made an important
speech in the field of cultural innovation, “we should strive
to achieve the creative transformation of traditional cul-
ture, innovative development, so as to make it compatible
with the real culture” has become the guiding objective for
cultural industry practitioners, a series of digital cultural
industries have been undergoing continuous development
and renewal. The “to strive to realize the creative transfor-
mation and innovative development of traditional culture,
so that it can be blended with the real culture” has become
the goal of cultural industry workers, and a series of digi-
tal culture industries are also in the process of continuous
development and renewal "’ The policy support and trend
orientation indicate that the development prospect of digi-
tal culture industry in China is good.

In recent years, the digital culture industry has had
remarkable development results, and the construction of
digital culture IP is widely supported.With the growth of
the internet industry, the network literature, animation, and
film and television sectors have established solid founda-
tions, cultivating a substantial audience receptive to digital
culture. At present, there is still a lack of research direction
on the conversion of traditional culture to digital culture in
China, and the market is still promising. How to distill the
essence of traditional culture, which has endured through
history, and how to open up the traditional culture from
traditional limitations and put it into a more macroscopic
level for a more long-lasting development are the issues
worth researching.

Through the assistance of AIGC technology, users
can quickly obtain design inspiration, Huang J.N. ' short-
en the design cycle and improve design efficiency. Ac-
cording to the Report on the Development of Generative
Artificial Intelligence Applications (2024) published by the
China Internet Network Information Center (CNNIC), Al-

generated imagery demonstrates significant advantages in
temporal efficiency. Taking government affairs scenarios
as an example, the Haidian District Government reduced
the time required for icon design and report drafting from
5 days to 30 minutes through a government affairs large
model, achieving a 24-fold increase in efficiency. In the
field of image generation, leading domestic Al tools such
as Tongyi Qianxiang and Meitu can generate a single im-
age in under one minute, whereas human designers aver-
age 2 to 4 hours to complete creative designs of compara-
ble complexity.

Therefore, utilizing AIGC technology to build digital
culture IP is a new trend in the future digital culture indus-
try ©1.

Transforming traditional culture into digital cultural
IPs and employing new technologies can attract young
people to understand and appreciate traditional culture .
Disseminate excellent traditional cultural content to a wider
audience, improve the cultural confidence of the people ',
enhance cultural identity, and improve the national cultural

soft power.

2. Materials and Methods

The materials involved in this study are all from pub-
licly disclosed information, and the reference images used
in the research process are from Hemudu literature and
Hemudu Museum. The images and videos generated by
this research are available for public use, and the right of
interpretation belongs to the author, and the source should
be indicated.

3. Results

3.1. Application Path of AIGC on Digital IP
Construction

This study constructed a digital cultural IP creation
path based on AIGC, encompassing four modules: data
collection and analysis module, narrative construction
module, appearance design module, and human value

(7]

alignment module . The application path is shown in Fig-

ure 1.
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Figure 1 . Application path.

3.2. Data Collection and Analysis

3.2.1. Al Collection of Cultural Resource Data

The core of integrating digital cultural IP with AIGC
technology lies in cultural creativity.It relies on computers,
the Internet, digital processing and other information tech-
nology for production, and the products are presented in
digital formats. As a product of “big data + high comput-
ing power + robust algorithms”, Al language model is able
to store and learn a large amount of cultural resource data,
and make unique content presentation. This means that Al
big model can digitally store and analyze a large amount
of traditional culture data, providing a basis for further re-
search and protection .

Adopting Al language Model for cultural resources
collection proves more efficient, detailed and comprehen-
sive than the traditional search mode, It can provide users
with a wealth of accurate data, offering more selectable
cultural resources while avoiding the drawbacks of the
traditional mode and preventing the omission of cultural
resources. Most Al models available in the market can
automatically integrate the effective contents of cultural
resources and present them in orderly chunks, which logi-
cally conforms to the user’s way of thinking and makes the
design presentation easier "

Simultaneously, using Al to analyze the target audi-
ence and derive the cultural data that meets the IP audi-
ence.This facilitates subsequent users in efficiently screen-
ing and applying the elements required for Al - based

image design """,

3.2.2. Extraction of Cultural Genes and Sym-
bols

This research requires manual extraction of cultural
genes and cultural symbols.

According to the content of the culture itself for
cultural cognition, and extract the valuable and prominent
part of it for cultural overview, after extracting the cultural

genes and using cultural intelligence technology for cul-

tural gene translation. Based on the original cultural genes,
new forms of cultural symbols that conform to contem-
porary characteristics and have practical significance are
created. Moreover, by connecting with the emotions and
values associated with these cultural symbols, the symbols

are enriched and given a three — dimensional quality "',

3.2.3. Narrative Construction

The Demand for Background Stories in Digital
Cultural IPs

As an image constructed by the integration of novel
cultural elements, digital culture IP image itself needs to be
supported by cultural elements to make the IP image more
three-dimensional and full, more symbolic and competi-
tive '), A comprehensive and captivating backstory can
make the digital culture IP image more three-dimensional
and vivid, so as to create emotional resonance with the
audience. Through the backstory, we can dig deep into the
inner world of the IP image and show its unique character
and growth trajectory. These narrative elements not only
give the IP image a soul, but also provide a reasonable
explanation and basis for its behavioral performance in
different scenes. Upon learning these stories, the audience
can better understand every decision and action of the IP
image, thus forging a deeper emotional bond with it.

Simultaneously, the underlying backstory facilitates
the subsequent development of the IP by utilizing the
backstory to present a complete and self-contained virtual
world, which contains the social environment in which
the IP image is located, its historical background, and its
network of relationships with other characters. These ele-
ments together constitute the unique cultural context of
the IP image, which enables it to convey richer and more
diversified cultural information in the process of commu-
nication. Backstory also provides infinite possibilities for
cross-media narrative of IP image. Whether it is novels,
animation, movies or games, backstories can provide inspi-
ration and background support for these different forms of

creation, enabling IP images to be continuously exported
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and extended in multiple fields.

In fact, the mere accumulation of single cultural ele-
ments rarely garners audience favor. Instead, it is essential
to employ a more appealing narrative that can logically

14,15

integrate these cultural elements """, When an IP image
lacks the support of cultural elements, it appears contrived
and shallow, and the construction of scenario stage and
background story for IP can provide support for digital
cultural image, enriching and enhancing it, making the
settings more three —dimensional. Furthermore, creating
animations based on the story background for further pres-
entation and extending the narrative process can lead to a
more effective presentation of digital cultural IPs "

Al Builds TP Background Story

AIGC technology through the market of successful
IP series of deep learning, insight into the psychology of
the audience, the design of the same charismatic characters
and fascinating stories, to accelerate the expansion and
deepening of the IP content. AIGC can also analyze the
original characters and story lines to generate new charac-
ters and plot branches, the development of the story line
can be flexibly adjusted according to the audience’s feed-
back.

As a creative assistance tool, AIGC technology can
significantly enhance users’ efficiency in constructing IP
backstories. The basic story derived from the Al algorithm
can break through the limitations of traditional thinking
and offering inspiration for the user, including but not lim-
ited to image character, background shaping, story direc-
tion, etc " This provides great convenience for users’ sub-
sequent creative endeavors, improving both the efficiency
and quality of their creations.

The role of AIGC in backstory generation is auxil-
iary, the user inputs prompt words and cultural genes, Al
creates a popular story blueprint according to the basic
requirements. Subsequently,the user adjusts and beauti-
fies the backstory, and conducts in-depth excavation and
extraction of attractive and unique creativity of traditional
culture, ultimately creates a backstory that better aligns
with contemporary aesthetic preferences and more effec-

tively reflects the characteristics of cultural genes.

3.3. Appearance Design

3.3.1. Descriptor Setting

When leveraging an Al large - language model, de-
scriptor debugging and setting are essential. This involves
extracting cultural symbols and elements from the data
collected by Al, conducting in-depth excavation and analy-
sis, and determining the descriptors that best align with
AT’s descriptive paradigm """,

During this process, Al tools can be used to generate
module splitting, such as generating Al images in line with
the image of Dunhuang, from the action, image of demea-
nor, clothing were formed, and then the various parts of
the split, many times, carefully adjust the content of the
text input. This aims to obtain detailed descriptors that are
comprehensible to Al tools. Once the input is finalized and
fed into the image - generation tool, more appropriate gen-

eration results can be achieved.

3.3.2. Generate IP Shape through AI Mod-
eling

The use of generative Al models for IP image draw-
ing can shorten the duration of IP image drawing.

In the traditional IP image design industry, designers
are tasked with distilling the essence of traditional culture
for abstract development.This typically necessitates de-
signers to experiment with diverse painting styles, image
characteristics, and color combinations to create designs
that are distinctive, appealing to the audience, and retain
the essence of cultural heritage.This process often takes a
lot of time and energy, and the difficulty in completing the
design drawings as the source can lead to unsustainable
development of subsequent products.

The use of Al drawing models for the first draft of
the design or inspiration from Al-generated images can ac-
11929 Currently, AIGC drawing

can already draw according to the designer’s own style and

celerate the design process

input description, and Midjourney can input the desired
style, color, shape, details, etc. to generate, so that the
design task can be completed more efficiently while retain-
ing the design’s own creativity. You can also modify the
expression and movement of the resulting image with one

click through AI, making the image thickness more three-
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dimensional and multi-faceted.

3.3.3. Optimization with Reference to Mod-
ern Aesthetic Trends

Al is able to make real-time technical updates
through big data analysis technology to capture painting
styles that meet modern aesthetics and user preferences.
After the initial image is generated, dynamic adjustments
are made based on user feedback and real-time data to
optimize the language model in order to improve the im-
age generation effect. This real-time feedback mechanism
makes content production more efficient and enables a
quick response to market changes.

For example, if you use Beanbag Al for image gen-
eration, you can select a reference image generated style to

meet the different aesthetic needs of users.

3.4. Human Value Alignment

Al tools enable rapid generation of IP expression
forms, effectively breaking through the limitations of
conventional design thinking. Utilizing platforms such as
Midjourney, designers can obtain diverse [P model sam-
ples, significantly enhancing the efficiency and creativ-
ity of form design. In contrast to traditional expression
design which typically demands extensive manual efforts
for sampling and iterative refinement, AIGC technology
enables the rapid creation of numerous sample images '),
By systematically screening and optimizing these Al-gen-
erated samples, designers can identify the most effective
expression forms, ultimately improving both the efficiency
and quality of product form design. Beyond traditional IP
imagery, Al tools extend their capabilities to video, music,
and other multimedia formats, enriching the diversity of IP
representation. These tools frequently transcend traditional
creative constraints, enabling novel and imaginative ex-
pression forms that would otherwise be difficult to achieve.

For instance, Al video generation models such as Vin-
cennes have been employed in creative advertising, exem-
plified by ‘Balloon Man’, a project by Shy Kid Studio **.
This advertisement utilizes Al-generated scenes and visu-
als to achieve a unique artistic style that traditional film-
ing techniques would struggle to realize, demonstrating

the efficiency and flexibility of Al in media production.

Similarly, Al-powered music generation has seen rapid ad-
vancements, with models such as Beanbag, Tiangong Al,
and SUNO providing customizable music generation ).
By setting input parameters—such as song themes, styles,
and vocal types—users can generate foundational compo-
sitions, which can be further refined through enhanced de-
scriptions or reference track inputs. This approach stream-
lines the music production process, making Al-generated
music more adaptable to user preferences while fostering

innovation in digital content creation.

3.5. Artificial Value Alignment and Modifica-
tion

Due to the limitations in the pre-existing database
of the large-scale model employed in this study, the Al-
generated content exhibits deficiencies in domain-specific
expertise, leading to inconsistencies and contradictions
between the generated results and real-world historical or
cultural contexts. As a result, manual intervention is neces-
sary to ensure that the output meets established usability
and accuracy standards. In particular, the research primar-
ily utilizes domestic general-purpose large models with
limited LoRA fine-tuning, which leads to misalignment in
generated images. Common issues include anachronistic
objects held by characters, facial features that do not align
with the target ethnic group, and discrepancies in historical
or cultural settings. These inaccuracies necessitate manual
corrections to achieve a higher level of value alignment
with the intended research objectives.

To address these challenges, two primary manual
value alignment methods are proposed. The first method
capitalizes on Al-assisted local modifications based on the
original image. For instance, tools such as Beanbag Al
allow manual erasure of erroneous elements, enabling fur-
ther Al-based refinement. Meanwhile, Midjourney allows
users to use the original image as a reference and guide
Al generation with detailed modification prompts. This
approach requires users to construct precise and specific
textual cues to direct the Al but offers high generation ef-
ficiency. When used effectively, it can significantly reduce
research time while maintaining consistency with histori-
cal and cultural authenticity. However, it necessitates a
strong understanding of prompt engineering and iterative

refinement techniques to optimize results.
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The second method involves direct manual adjust-
ments using professional drawing software, including
Procreate, Photoshop, and SAI2, to ensure strict compli-
ance with the characteristics of the original data. Unlike
Al-assisted modifications, this methods allows designers
full control over image content, directly addressing issues
such as misrepresented artifacts or incorrect character
depictions. While this method demands advanced artistic
skills and a longer processing time, it eliminates the need
for multiple Al iterations and ensures that the final out-
put aligns precisely with historical and cultural accuracy.
Importantly, throughout the value alignment process, the
designer’s agency is crucial in critically evaluating Al-gen-
erated content, making informed modifications, and ensur-
ing that all visual elements strictly adhere to the original

dataset’s features and research integrity.

3.6. The Application Cases of Al Technology
in the Construction of Digital Culture IP

3.6.1. Hemudu Site Culture Data Collection

Since the discovery of the Hemudu site, Ningbo has
made great efforts in the excavation, protection, inherit-
ance and development of Hemudu culture, in which the
research on Hemudu culture is the majority in Yuyao, there
are over 40 prehistoric sites related to Hemudu culture
The excavation of sites such as Jingtoushan site, Tianlu-
oshan site and Hemudu site has provided a large amount
of cultural data base for the source of Hemudu culture,
and the research on Hemudu has already had a deep cul-
tural heritage after years of accumulation. a deep cultural
heritage ***'.

For the data collection of Hemudu culture, take the
results of Kimi Al as an example, the keywords of basic
data extracted by Al are: age and culture layer, rice culture,
wooden building site, bone tools, pottery, etc., and select
one aspect for in-depth questioning, and the results are

shown in Figure 2:

Hemudu culture’s rice - planting culture is
its most notable feature. The following are
the detailed contents:

1. The origin of rice - planting agriculture:

The discovery of the Hemudu site has

effectively verified the “Chinese origin of
agriculture”. The rice remains and more
than 200 bone plows found at the Hemudu
site have corrected the traditional view that
Chinese cultivated rice was introduced from
India and japonica rice from Japan, pushing
China’s rice - planting cultural history
forward to 7000 years ago.

2. The discovery of rice paddies: In the
fourth cultural layer of the Hemudu
site, large - scale wooden architectural
remains and ash pits were found, and many
exploration pits discovered rice paddy
accumulation layers with a total thickness
of more than 100 cm. The discovery of these
rice paddies has corrected the traditional
view that Chinese cultivated rice was
introduced from India, proving that the
Hemudu people had already started rice
cultivation 7000 years ago, which is the
earliest and richest rice - planting cultural
site in the world.

3. Rice - planting techniques: During the
Hemudu culture period, people had already
used complete sets of rice - planting tools,
such as bone plows and bone sickles,
indicating that they had already transitioned
from the slash - and - burn farming stage to
the stage of widespread rice cultivation. A
large number of bone plows were unearthed
in the fourth layer of the Hemudu site, fully
indicating that agriculture had already
transitioned from slash - and - burn farming
to the stage of transplanting rice seedlings.
4. The scale of rice - planting: After five
excavations at the Tianluoshan site and
the soil in the cultural layer was washed
and sieved, archaeologists obtained about
200,000 carbonized rice grains. Such a large
quantity and well - preserved state are rare
among world - known ruins, indicating that
large - scale rice cultivation had already
begun at Tianluoshan at that time.

5. Rice - planting and social structure: The
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cultivation of rice enabled society to have a
large amount of surplus grain, leading to the
emergence of differences between the rich
and the poor. Culture also entered a new
stage.

6. Rice - planting and art: The Hemudu
culture has also unearthed many artworks
related to primitive agriculture, such as “'fish
- rice basins” and “pig - rice basins”. Art
originates from life. Without the prosperity
of rice cultivation at that time, it is hard
to imagine that the Hemudu people could
create such vivid scenes.

7. Rice - planting and environment: The rice
unearthed from the Hemudu site includes
various types such as japonica, indica, and
intermediate types. Among the 81 carbonized
rice grains sampled, 4 were wild rice grains.
According to pollen analysis reports, the
pollen grains of single - hole non - flowering
plants in the fourth cultural layer of the
Hemudu site are generally about 45 microns
in size, with a maximum of 56 microns,
similar to modern rice pollen, and the
content of rice pollen in the pollen spectrum
is very high, reaching up to 70% of the total
pollen amount.

These contents show Hemudu culture’s
outstanding achievements in rice - planting
agriculture. It has not only innovated in
agricultural production technology but also
had a profound impact on social structure

and cultural development.

Figure 2 . Cultural decoding content derived from large language
models.

In this result, the user extracts keywords includ-
ing stilt wooden architecture, rice cultivation and social
structure, as well as rice cultivation and art,etc. Based on
this, the user can choose to search the cultural materials

in depth for understanding, and extract the contents in the

cultural materials to identify the key cultural genes in the
Hemudu rice farming culture for the subsequent creative

design.

3.6.2. Al - Construction of the Hemudu
Background Story

In recent years, the application of large-scale artifi-
cial intelligence models in cultural heritage preservation
has garnered increasing attention in recent years “**” This
study utilizes the Hemudu rice culture, an integral com-
ponent of early Chinese agricultural civilization to show
the potential of Al in generating narrative content. By
extracting key cultural elements—referred to as “Hemudu
genes”—AI constructs a short story that embodies the
characteristics of rice farming in Hemudu. Given the
theme “A Day of Farming in Hemudu”,the AI model is in-
structed to imitate the humorous style of WHCTY’s work
‘Wannabe’, generating a complete script that includes
scene descriptions, dialogues, character expressions, cin-
ematographic details, and estimated durations, as shown
in Tablel. Following the initial Al-generated output,
modifications are introduced to optimize the script’s coher-
ence, historical accuracy, and cultural representation. This
approach not only demonstrates Al’s ability to synthesize
cultural elements into engaging narratives but also high-
lights the intersection of Al-driven storytelling and cultural
heritage studies.

By inputting the prompt “the creative IP inspired by
Hemudu culture and woven it into an animation story,” an
animation script is generated that depicts a series of histor-
ical developments of the Hemudu ancestors, encompassing
key aspects such as farming, daily life, and pottery-mak-
ing. This process facilitates the seamless incorporation of
the pre-defined digital cultural IP image into the narrative,
constructing a comprehensive backstory that enhances
the depth and authenticity of the Hemudu cultural IP **.
Through this structured storytelling approach, the IP image
is rendered more multidimensional, reinforcing its histori-
cal significance while optimizing its adaptability for digital

creative applications *”.
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Table 1. Script generated with AIGC.

Shot  Scene Lines Duration
On the film set, d is d d in th t f . .
1 the fiim set, a mo CI‘I'l person s dresse 1n‘ ¢ costume 0 Modern person (with a helpless expression): “Alas, I have to
1 a Hemudu man and holding a prop wooden stick. There are o ., 0:00-0:10
play the role of a Hemudu man again. It’s really troublesome.
cameras and crew members around.
Suddenly, a strong flash of light appears. The modern person . . .
Mod: d, shouting): “Hol ! What’
2 disappears from the film set and appears in the Hemudu M en;n person (syrpnse ’ s”ou ing): “Holy cow ats gome 0:10-0:20
. . on? Did I really time-travel?
village. There are real Hemudu people working around.
Hemudu man (gesturing and making simple syllables): “Yiya.”
A Hemudu man comes over, looks at the modern person . B
3 . . Modern person (puzzled, taking the osseous plow): “Is he 0:20-0:30
curiously, and hands him an osseous plow. . N
asking me to do some work?
The modern person clumsily imitates the Hemudu man to . - P .
. . . Modern person (wiping sweat, complaining): “This is so tiring.
4 plow the land with the osseous plow, panting heavily from . . 0:30-0:40
. . . So Hemudu people were this hardworking.
exhaustion. The surrounding Hemudu people laugh at him.
At night, the Hemudu people gather around the campfire and . . . .
Mod: d d laughing): “Hehe, it’ te fi
5 dance, pulling the modern person to join them. The modern ac?uaelin ,I,) erson (dancing and laughing): “Hehe, its quite fun 0:40-0:50
person is reluctant at first but then starts dancing randomly. v
Modern person (looking at the small pottery item, muttering):
The next day, another strong flash of light appears. The “Oh, I really hope I can time-travel again. But still, the modern
6 modern person returns to the film set, still holding a small ~ world is better.” Then the director shouts: “Get ready for the 0:50-1:00

pottery item from the Hemudu period in his hand.

next shot!” The modern person quickly hides the small pottery

item and gets ready to continue filming.

3.7. Appearance Design

In the process of generating digital cultural IPs
based on Hemudu cultural genes, this research continuous-
ly refines the methodology to ensure accuracy and cultural
authenticity. Descriptors for generating Hemudu cultural
elements are systematically derived through the extraction
of cultural symbols and characteristic motifs, enabling a
structured representation of these elements within the digi-

31 Electronic files containing the char-

tal framework |
acteristic patterns from Hemudu excavated relics are pro-
cessed and incorporated, facilitating precise debugging and
seamless integration into the generative model, thereby en-

hancing the fidelity and usability of the generated outputs.

3.8. Innovative Transformation of Hemudu
Ripples

The preliminary phase involved generating a sub-
stantial corpus of images using multiple large-scale Al
models, followed by an initial screening process to assess
variations in style, composition, and visual characteris-

tics. Midjourney was employed to facilitate the innovative

transformation of traditional Hemudu ornaments. high -
resolution files of Hemudu ornament designs were input
into the Midjourney model, accompanied by descriptive

EEINT3

keywords such as “minimalist,” “atmospheric,” and “black
and white” to align the generated designs with contempo-
rary aesthetic preferences. Additionally, the prompt “apply
the generated pattern to silk scarves” was incorporated to
explore potential applications in textile design. By further
refining the input to “apply the generated pattern to a silk
scarf” the model was able to generate direct previews of
lifestyle products featuring Hemudu motifs, including
thermos cups, silk scto “apply the generated pattern to silk
scarf,” arves, and other consumer goods ****. The follow-
ing are some of the initial results obtained from this pro-

cess, as shown in Figure 3 and Figure 4.

Figure 3. Double bird sunrise pattern generated by AIGC.
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Figure 4. AIGC generated pig stripes.

3.9. Hemudu Characteristic Image IP

This study constructed a systematic methodology to
constructing the Hemudu character image IP by integrat-
ing manual design with Al-assisted generation, ensuring
cultural authenticity and historical accuracy.Through itera-
tive refinement, encompassing Al - driven feature extrac-
tion and manual adjustments, the final design significantly
enhances both aesthetic allure and cultural representation.
The methodology contains 6 steps.

Stepl Identification of Cultural Elements and
Symbolic Features

The initial phase of this study involved defining
the key cultural elements and symbolic representations
of Hemudu to ensure accurate visual expression "By
meticulously analyzing Al - generated reference cultural
symbols and conducting an exhaustive literature review,
the research team identified crucial cultural motifs associ-
ated with Hemudu, with particular emphasis on those re-
lated to rice cultivation. Based on these findings, the study
established a thematic direction for the Hemudu character
image IP, emphasizing agricultural heritage """,

Step2 Preliminary Manual Illustration of the
Hemudu Character

Subsequent to thematic determination, a preliminary
version of the Hemudu character IP was manually illus-
trated to integrate distinctive cultural symbols. The design
deliberately emphasized a combination of Hemudu orna-
ments and rice culture elements. Specifically, the attire
and accessories incorporated significant Hemudu cultural
motifs, such as the double-bird sunrise pattern and sun
pattern, while period-specific accessories, including bone
mats and animal teeth, were added to enhance historical

authenticity. Additionally, wheat ear imagery was intro-

duced to reinforce the visual representation of rice culture,
complemented by an earthy and yellow color scheme that
aligned with the cultural and environmental context of
Hemudu society.

Step3 AI-Driven Image Generation and Feature
Extraction

Upon obtaining initial evaluation feedback, the re-
search team utilized Al to refine and enhance the character
design. The manually drawn preliminary version served as
a reference image for Al-assisted generation, facilitating
the extraction of Hemudu people’s physical features, cloth-
ing attributes, and other culturally significant characteris-
tics. By inputting carefully selected cultural keywords, Al
models generated iterative design outputs, providing addi-
tional inspiration for modification and improvement. This
Al-assisted process allowed for the systematic integration
of cultural and historical elements while expediting the
character refinement process.

Step4 Evaluation and Iterative Optimization of
Al-Generated Images

During the Al-based modification phase, a large-
scale dataset of cultural images was analyzed to determine
an optimal stylistic direction. However, several challenges
emerged, including significant discrepancies between the
Al-generated images and the expected characteristics of
Hemudu individuals, excessive stylistic deviations, and
insufficient emphasis on Hemudu cultural features. Fur-
thermore, some generated images exhibited distortions
that were historically inaccurate and misaligned with the
Hemudu era’s background. These issues impeded the
research progress, requiring extensive discussions and re-
peated experimental refinements.

StepS Model Adjustment and Manual Refinement

To address these challenges, the research team ex-
plored multiple AI models, including Dream Al, Midjour-
ney, and Keling Al to improve the fidelity of generated
images. Through multiple iterations, adjustments were
made to body proportions, posture, artistic style, color
scheme, and clothing details to enhance the cultural and
historical accuracy of the Hemudu character. Following
extensive experimentation, the research team determined
the final modification direction and proceeded with manual
corrections to ensure consistency and authenticity in the

image representation.



Cultural Arts Research and Development | Volume 05 | Issue 02 | June 2025

Step6 Final Enhancements and Optimization

Building upon the Al-generated outputs, additional
refinements were introduced to further enhance the Hemudu
character IP. Agricultural tools characteristic of the Hemudu
period were incorporated, hairstyles and postures were ad-
justed, and the overall artistic style was refined to create a
more visually appealing and historically grounded depiction.
These modifications aimed to improve cultural authentic-
ity while enhancing the aesthetic appeal of the character "
The current versions of the Hemudu character images reflect
these refinements; however, they remain subject to further

evaluation and optimization before finalization.

4. Discussion

The findings of this study demonstrate that the appli-
cation of AIGC in digital cultural IP construction signifi-
cantly enhances the efficiency of cultural creative transfor-
mation and innovation while reinforcing the utilization of

traditional cultural value ™

| By leveraging Al-driven con-
tent generation, the process of cultural digitalization is ac-
celerated, enabling more dynamic, interactive, and widely
accessible cultural IPs. This study further provides a refer-
ence framework for the application path of AIGC in digital
cultural IP construction, offering practical insights for fu-
ture research and industry practices. Compared with previ-
ous studies, this research not only explores the realization
of digital culture transformation and the enhancement of
cultural value utilization but also addresses the existing
research gap regarding the application path of AIGC. The
lack of systematic application pathways in prior studies
has limited the scalability and replicability of AIGC-driven
cultural digitalization, whereas this study proposes a struc-
tured approach that facilitates the broader implementation
of AIGC in digital culture, thereby strengthening its shared
value and making it more aligned with the policy direc-
tive that emphasizes public participation in digital cultural
transformation. Moreover, this study contributes to the
development of talent cultivation strategies in the field of
digital culture transformation, providing solutions to the
growing demand for professionals proficient in both cul-
tural heritage and Al technology.

A significant contribution of this research lies in its
originality within the field of cultural IP generation. It

provides novel perspectives on the application pathway

of AIGC, the augmentation of the shared value of cultural
digitalization, and the strategic implementation of Al tech-
nology in the creative industries. Unlike previous studies
that primarily focus on the technical aspects of AIGC,
this research integrates interdisciplinary perspectives to
construct a comprehensive and practical framework for
Al-assisted cultural innovation. The proposed application
path not only improves the efficiency of digital cultural IP
generation but also ensures that traditional cultural values
are preserved and repurposed in ways that maximize both
cultural significance and commercial potential. Further-
more, by emphasizing the shared value of digital cultural
resources, this study aligns with global trends in digital
cultural governance, promoting a more inclusive and par-
ticipatory model for cultural innovation.

Given the rapid evolution of AIGC technology,
this study primarily focuses on the most widely adopted
large-scale language models in China while incorporating
limited discussion on foreign AIGC models. This focus re-
flects the current landscape of AIGC applications but also
presents opportunities for further research. Future studies
can refine and expand upon the proposed application path
by incorporating a more diverse range of AIGC technolo-
gies, cross-cultural comparisons, and case studies from dif-
ferent digital cultural ecosystems “. Additionally, further
investigations could explore the integration of multimodal
Al models that combine text, image, and video generation
to create more immersive and interactive cultural experi-
ences. These advancements would contribute to a more
profound, comprehensive, and scalable application path,
further promoting the widespread adoption and sustainable

development of AIGC-driven cultural innovation.

5. Conclusions

In the context of the imperatives for cultural creative
transformation and innovative development, the integra-
tion of traditional culture with emerging technologies has
emerged as an inevitable trend. As digitalization acceler-
ates, leveraging advanced technologies such as Artificial
Intelligence-Generated Content (AIGC) to enhance cul-
tural preservation and dissemination presents new oppor-
tunities for sustainable cultural development. However,
ensuring that cultural genes—comprising the historical

essence, symbolic significance, and contextual depth of
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traditional culture—are preserved with integrity and au-
thenticity remains a crucial challenge. To surmount this,
it is imperative to invest in digital culture research that
prioritizes both technological advancement and cultural
heritage protection. By continuously utilizing AIGC for the
construction of digital cultural IPs, cultural creative indus-
tries can achieve more efficient and intelligent production
processes, significantly enhancing the creative capabilities
of digital cultural workers. This not only optimizes the
workflow in content creation but also enables more precise
and high-quality translation of digital cultural genes into
engaging and meaningful forms. Furthermore, the integra-
tion of AIGC into cultural IP development provides a fresh
impetus for the cultural industry, fostering diversified and
personalized content that caters to contemporary audiences
while maintaining cultural authenticity. As digital cultural
IPs evolve, the innovative development of the industry is
further accelerated, giving rise to novel business models
and immersive interactive experiences that enhance public
engagement with cultural heritage.The synergy between
AIGC and digital culture not only reinforces the sustain-
ability of cultural value transmission but also aligns with
global trends in digital transformation, making it an essen-
tial strategy for the modernization of cultural industries.
Moving forward, interdisciplinary collaboration between
cultural scholars, Al researchers, and industry practitioners
will be essential to refining application frameworks, ad-
dressing ethical concerns, and maximizing the potential of
AIGC in the digital cultural landscape.

Author Contributions

Conceptualization, H.L. and W.J.; methodology,H.
L.; validation, H.L., W.J.;
original draft preparation, H.L.; writing—review and edit-

investigation, H.L.; writing—

ing, H.L.; supervision, W.J.; project administration, W.J..All
authors have read and agreed to the published version of

the manuscript.

Funding

This work received no external funding

Institutional Review Board Statement

This study neither involves human subjects nor ani-

mal subjects. Thus, ethical review related to human or ani-

mal research is not applicable.

Informed Consent Statement

Not applicable.

Data Availability Statement

No new data was created in this study.

Acknowledgments

This article is supported by the Digital Culture Inno-
vation Center of Ningbo Tech University, Thanks for the
data and site support.

Conflicts of Interest

The authors declare no conflict of interest.

References

[1] Yu, F., 2024. Cultural inheritance, content evolution
and digital transformation: The media production
practice of Chinese traditional cultural IP from the
perspective of The Legend of the White Snake. Jour-
nal of Social Science of Hunan Normal University.
53(4), 140-147.

Huang, J.N., 2024. Research on the design of mu-
seum cultural and creative IP images in the digital
context[in Chinese]. Hunan Packaging. 39(6), 50-53,
65. DOI: https://doi.org/10.19686/j.cnki.issn1671-
4997.2024.06.012

Li, H.X., Dai, Z.J., 2024. Digital empowerment of
the publication and communication of excellent tra-
ditional Chinese culture[in Chinese]. Jiaying Litera-
ture. 23, 112-114.

Song, X.Q., Hao, X.Y., 2023. “IP + digitalization™:
The development path of urban museums[in Chi-
nese]. Southeast Communication. 4, 112—115. DOI:
https://doi.org/10.13556/j.cnki.dncb.cn35-1274/
j.2023.04.027

Wang, N., Wu, J.F., Song, D.Y., 2023. Research
on the digital archiving and services of intangi-
ble cultural heritage based on the development
of cultural and creative IP products: A case study
of traditional pattern motifs. Archives Manage-
ment. 4, 61-63. DOI: https://doi.org/10.15950/
j.cnki.1005-9458.2023.04.008

Hu, Y., 2024. The symbiotic relationship between
the digitalization of the intangible cultural heritage-

(6]

11


https://doi.org/10.19686/j.cnki.issn1671-4997.2024.06.012
https://doi.org/10.19686/j.cnki.issn1671-4997.2024.06.012
https://doi.org/10.13556/j.cnki.dncb.cn35-1274/j.2023.04.027
https://doi.org/10.13556/j.cnki.dncb.cn35-1274/j.2023.04.027
https://doi.org/10.15950/j.cnki.1005-9458.2023.04.008
https://doi.org/10.15950/j.cnki.1005-9458.2023.04.008

Cultural Arts Research and Development | Volume 05 | Issue 02 | June 2025

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[19]

themed IP Phoenix Coronet and the contemporary
young audience[in Chinese]. Art Education Research.
(4), 54-56. Available from:

Xu, S., 2024. Communication strategies of traditional
cultural IP in the digital context[in Chinese]. Digital
Communication. (9), 46-48.

He, S.Q., Wu, 1.J., Qin, J.Y., 2025. How designers
collaborate with Al — Exploring the teaching model
of design workshops empowered by AIGC[in Chi-
nese]. Art & Design Research (Chinese and English).
1, 123-129, 144.

Han, K., 2022. The new visual expression of Chinese
traditional auspicious culture IP [Master’s Thesis].
Beijing, China: Beijing Institute of Graphic Com-
munication. Available online: https://link.cnki.net/
doi/10.26968/d.cnki.gbjyc.2022.000027 (cited 16
July 2025)

Dai, J.B., 2023. Research on the design of pixel-
style digital personal IP images [Master’s Thesis].
Dalian, China: Liaoning Normal University. Avail-
able online: https://link.cnki.net/doi/10.27212/d.cnki.
glnsu.2023.000823 (cited 16 July 2025)

Guo, Y., Lu, Y., 2024. Application and challenges of
AIGC technology in IP image design[in Chinese].
Screen Printing Industry. 9, 17-19.

Zhao, H.R., Dang, H., Zhao, J.F., 2022. The percep-
tion of the consumption experience value of digital
exhibitions of cultural relics IP in the new era — A
review of The Digital Road of Museums[in Chinese].
China Sciencepaper. 17(11), 1322.

Fu, R.C., 2024. The visual translation and commu-
nication strategies of image IP in the digital age[in
Chinese]. Zhejiang Arts and Crafts. 1, 73-75.

Zhao, X.P., 2024. Communication strategies of excel-
lent traditional Chinese culture. China Newspaper In-
dustry. 22, 188—189. DOI: https://doi.org/10.13854/
j-cnki.cni.2024.22.107

Zhang, H.J., 2024. Precise implementation of the dig-
ital protection and communication of excellent tra-
ditional Chinese culture. Heilongjiang Daily.3. DOI:
https://doi.org/10.28348/n.cnki.nhjrb.2024.005713
Fan, Q.C., 2024. Enhancing the digital interactive ex-
perience of museum mobile terminals based on “IP-
type virtual humans” [Master’s Thesis]. Shanghai,
China: Donghua University.

Liu, L., Yan, Y.B., 2022. Analysis of the digital de-
velopment and promotion strategies of the Shan Hai
Jing IP for teenagers[in Chinese]. Data. 10, 13—-16.
Guo, J.W,, Tian, T., Wang, Z.C., 2025. The develop-
ment and application of traditional patterns of the
Bohai State based on AIGC technology[in Chinese].
Tian Gong. 7, 24-27.

Liu, X.Y., Tian, X.Y., 2025. The application
of AIGC technology in the innovative design
of Shu embroidery culture. Shanghai Packag-

[20]

(21]

[26]

(28]

12

ing. 2, 32-34. DOI: https://doi.org/10.19446/
j.cnki.1005-9423.2025.02.007

Wang, S.S., 2025. The application of AIGC technol-
ogy in footwear design. China Leather. 1-5. DOI:
https://doi.org/10.13536/j.cnki.issn1001-6813.2025-
003-018

Li, X.X., Li, J., 2024. The application of traditional
cultural IP in the development of the cultural and
tourism industry. Henan Economic Daily. 4. DOI:
https://doi.org/10.28362/n.cnki.nhncx.2024.000734
Huang, F.R., Tu, S.Q., Wang, X.T., 2023. “Culture +
Scene”: The development path of cultural and tour-
ism integration and digital communication practice —
Taking the creation of the Jingchu cultural IP in the
Hubei Pavilion of the Second Cultural Expo as an
example[in Chinese]. News Front. 13, 25-28.

Chen, L., 2022. Cross-category, cross-industry and
cross-media: The digital transformation of the devel-
opment of cultural and museum-related IP[in Chi-
nese]. News Front. 23, 64—65.

Wang, Y.L., 2023. New progress in the archaeologi-
cal research of Hemudu culture since the 21st cen-
tury. Eastern Archaeology. 1, 50-63.

Fang, Q.J., 2024. Facing the sea, the flower of
Hemudu culture blooms. Ningbo Newsletter. 10, 20—
22. DOI: https://doi.org/10.16710/j.cnki.cn33-1272/
d.2024.10.007

Li, J.Y., 2024. The cross-media narrative of cultural
and tourism IP from the perspective of digital com-
munication — Taking Wudang Mountain as an exam-
ple. New Media Research. 10(24), 7-10. DOI: https://
doi.org/10.16604/j.cnki.issn2096-0360.2024.24.001
Wang, N., Ling, D., Fang, S.Y., et al., 2024. Se-
ries silk has the gift of digital IP empowers tra-
ditional non-heritage to tell the story of silk
with Chinese characteristics. Silk Screen Print-
ing. 7, 94-96. DOI: https://doi.org/10.20084/
j.cnki.1002-4867.2024.07.025

Ge, S.C., 2023. Research on IP-based development
of traditional culture in China under digital technol-
ogy [Master’s Thesis]. Jinan, China: Shandong Acad-
emy of Arts. DOI: https://doi.org/10.27281/d.cnki.
gsdyc.2023.000018

Xie, X.F., Zhu, X.L., 2023. Research on the innova-
tion of digital culture production mode empowered
by AIGC in the era of “Intelligence+”[in Chinese].
Fujian Forum (Humanities and Social Sciences Edi-
tion). 8, 16-29.

Wang, Z., 2024. The influence of Hemudu primitive
art on modern aesthetics[in Chinese]. Art Panorama.
32, 107-109.

Yu, B., 2024. Research on the construction of the ge-
nealogy of Hemudu culture and its design translation.
Art and Design (Theory). 2(11), 53-55. DOI: https://
doi.org/10.16824/j.cnki.issn10082832.2024.11.010


https://link.cnki.net/doi/10.26968/d.cnki.gbjyc.2022.000027 (cited 16 July 2025)
https://link.cnki.net/doi/10.26968/d.cnki.gbjyc.2022.000027 (cited 16 July 2025)
https://link.cnki.net/doi/10.27212/d.cnki.glnsu.2023.000823 (cited 16 July 2025)
https://link.cnki.net/doi/10.27212/d.cnki.glnsu.2023.000823 (cited 16 July 2025)
https://doi.org/10.13854/j.cnki.cni.2024.22.107
https://doi.org/10.13854/j.cnki.cni.2024.22.107
https://doi.org/10.28348/n.cnki.nhjrb.2024.005713
https://doi.org/10.19446/j.cnki.1005-9423.2025.02.007
https://doi.org/10.19446/j.cnki.1005-9423.2025.02.007
https://doi.org/10.13536/j.cnki.issn1001-6813.2025-003-018
https://doi.org/10.13536/j.cnki.issn1001-6813.2025-003-018
https://doi.org/10.28362/n.cnki.nhncx.2024.000734
https://doi.org/10.16710/j.cnki.cn33-1272/d.2024.10.007
https://doi.org/10.16710/j.cnki.cn33-1272/d.2024.10.007
https://doi.org/10.16604/j.cnki.issn2096-0360.2024.24.001
https://doi.org/10.16604/j.cnki.issn2096-0360.2024.24.001
https://doi.org/10.20084/j.cnki.1002-4867.2024.07.025
https://doi.org/10.20084/j.cnki.1002-4867.2024.07.025
https://doi.org/10.27281/d.cnki.gsdyc.2023.000018
https://doi.org/10.27281/d.cnki.gsdyc.2023.000018
https://doi.org/10.16824/j.cnki.issn10082832.2024.11.010
https://doi.org/10.16824/j.cnki.issn10082832.2024.11.010

Cultural Arts Research and Development | Volume 05 | Issue 02 | June 2025

[32]

[33]

[37]

Dai, J.X., Sun, S., 2025. Research on the packag-
ing design of Hemudu products in the narrative
context[in Chinese]. China Packaging. 45(2), 82—84.
Li, W., 2025. AIGC-generated cultural and creative
design of Han embroidery[in Chinese]. Dyeing and
Finishing Technology. 47(1), 131.

Ge, X.H., 2025. AIGC integrates into Wenzhou intan-
gible cultural heritage culture to empower packaging
design[in Chinese]. China Packaging. 45(2), 66—68.
Yu, J.Q., 2024. Research on the international commu-
nication path of excellent traditional Chinese culture
in the context of globalization[in Chinese]. News and
Culture Construction. 20, 61-63.

Liu, J., 2025. Exploration of the innovative paths for
the publication and communication of excellent tra-
ditional Chinese culture. Journal of Culture[in Chi-
nese]. 1, 39-42.

Du, Y.L., 2025. The activation of excellent traditional

13

[40]

Chinese culture based on the digital and intelligent
development of archives. Shanxi Archives[in Chi-
nese]. 2, 133—-135.

Deng, Y., 2024. Clothing design in the era of gen-
erative artificial intelligence. Western Leather.
46(18), 12—-14. DOLI: https://doi.org/10.20143/j.1671-
1602.2024.18.012

Sang, Y.Y., 2025. Exploring the teaching case of
AIGC-digital innovation Al painting elective course.
China Modern Educational Equipment. 4, 5-8. DOI:
https://doi.org/10.13492/j.cnki.cmee.2025.04.015
Dai, Z.Z., Xu, H., Liu, K.K., et al., 2025. The in-
novative path of AIGC technology empowering the
transformation and upgrading of the jade-carving
industry — Exploring the balance between technology
integration and cultural inheritance[in Chinese]. Tian
Gong. 6, 28-30.


https://doi.org/10.20143/j.1671-1602.2024.18.012
https://doi.org/10.20143/j.1671-1602.2024.18.012
https://doi.org/10.13492/j.cnki.cmee.2025.04.015

