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Abstract: With the rapid development of computer technology and digitalization, intelligent
technology is gradually penetrating various fields of life and work, especially graphic design within
the broader design field. Traditional design education often faces limitations in rapidly visualizing
complex concepts, which can restrict the initial phases of student ideation. This paper primarily
explores the application of artificial intelligence (Al) technology in the teaching of graphic design
majors. Against the backdrop of the current digital era, the application of AI technology in artistic
creation has garnered increasing attention from both educators and industry professionals. This
study aims to introduce Al into graphic design pedagogy to systematically expand students'
creative potential and bridge the gap between conceptualization and execution. By integrating Al-
driven drawing tools into the core curriculum, educators can provide dynamic, real-time feedback
and foster a more interactive learning environment. The introduction of Al technology can
significantly stimulate students' creativity, cultivate their innovative thinking, and enhance the
overall design quality and efficiency of their works. Furthermore, this pedagogical shift encourages
students to transition from mere technical execution to higher-level strategic design thinking.
Ultimately, this research demonstrates that embracing Al drawing technology not only optimizes
current teaching models but also plays a crucial role in promoting the long-term advancement and
modernization of graphic design and interior design education.

Keywords: artificial intelligence; graphic design; teaching model; design education; ai drawing;
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1. Introduction

With the rapid development of artificial intelligence (AI) technology, its applications
across diverse fields have garnered significant attention. In the current digital era, graphic
design, as an art form that emphasizes creativity and expression, has increasingly
integrated Al technology to expand the possibilities of artistic creation. This paper
explores the foundational principles of Al drawing technology and examines its specific
applications in areas such as creative image generation, image style transfer, and
automated layout design. Furthermore, recognizing the limitations of traditional teaching
models for graphic design majors, this study introduces an innovative Al-based teaching
model. It also investigates the development of specialized educational tools designed to
assist students in mastering Al-assisted creation and learning, thereby fostering a more
dynamic and interactive educational environment.

2. Overview of Al Drawing Technology
2.1. Basic Principles of Al Drawing Technology

The basic principles of Al drawing technology primarily involve deep learning
models such as Generative Adversarial Networks (GANs) and Convolutional Neural

Networks (CNNs). These technologies enable image generation and editing by training
neural networks to learn the mapping from input data to output images. GANs consist of
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two components: a generator and a discriminator. The generator is tasked with creating
images, while the discriminator evaluates the differences between the generated images
and real images. Through adversarial training, the generator progressively enhances its
ability to produce realistic images. Convolutional Neural Networks are commonly
employed to process image data, extracting image features through multi-layer
convolution and pooling operations [1]. This facilitates functions such as image generation,
editing, and style transfer. These foundational principles equip Al drawing technology
with significant expressive capabilities and creative potential, fostering the seamless
integration of artistic expression and technological innovation.

The generative models of "Diffusion Generative Models" utilize the concept of
Markov chains. In this approach, the original image undergoes a process of iterative noise
introduction, resulting in an increasingly randomized noise image. Subsequently, a
trained neural network is employed to reverse this process, gradually reconstructing the
original image from the noise-filled version. This methodology emphasizes the neural
network's ability to learn reverse deduction, which involves recovering the original image
content from a highly randomized noise image. By capturing the high-level structures and
patterns inherent in images, this approach demonstrates potential application value in
tasks such as image generation and denoising, enabling the creation of images from
scratch with remarkable precision.

The core concept of this method lies in training the neural network to perform reverse
deduction, which entails reconstructing the original image from a noise image
characterized by high randomness. This innovative approach holds significant promise
for applications such as image generation and denoising. By enabling neural networks to
learn and capture the intricate structures and patterns of images, this method facilitates
the generation of images from the ground up [1]. Furthermore, it underscores the ability
of Al systems to transform random noise into coherent and meaningful visual
representations, showcasing the potential for advancing creative and technical
applications in the field of artificial intelligence.

2.2. Al-Based Creative Image Generation Technology

Al-based creative image generation technology utilizes artificial intelligence to
empower computers to autonomously produce images that exhibit creativity and artistic
expression [2]. This technology operates on the foundation of extensive training datasets
and specialized model architectures. Through imitation learning, it analyzes and
replicates the features, styles, and structures of existing imagery to create entirely new
and innovative visual works. Key methodologies include Generative Adversarial
Networks (GANSs), Variational Autoencoders (VAEs), and Diffusion Generative Models,
among others. These advanced systems enable the generation of realistic, diverse, and
visually striking images, often demonstrating a level of creativity that rivals human artists
in terms of originality and aesthetic appeal.

2.3. Al-Based Image Style Transfer Technology

Image style transfer technology based on artificial intelligence primarily utilizes deep
learning models, such as Convolutional Neural Networks (CNNs) and Generative
Adversarial Networks (GANs), to transpose the stylistic characteristics of one image onto
another. By analyzing the content and stylistic information of an image with precision,
this technology achieves the decoupling of content from style [3]. This enables the
seamless fusion of disparate styles and contents, resulting in the creation of entirely new
visual effects. For example, the painterly style of Vincent van Gogh can be applied to
photographs of modern cities, producing unique and visually striking works of art. Such
applications demonstrate the transformative potential of this technology in reimagining
visual aesthetics.

The implementation of this technology relies on two primary components: the style
transfer network and the loss network [1]. The style transfer network is tasked with
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generating the stylized image, while the loss network evaluates the similarity between the
generated image and the target style. Through iterative optimization of the style transfer
network, the generated images progressively align more closely with the target style while
maintaining the structural integrity of the original image. This iterative process ensures
that the final output achieves a harmonious balance between stylistic transformation and
content preservation, which is critical for producing high-quality results.

Image style transfer technology finds extensive application not only in artistic
creation but also in various commercial and creative industries. It is widely employed in
film production, advertising design, and the creation of personalized user content [1]. In
commercial design, for instance, designers can rapidly apply diverse artistic styles to
advertisements, tailoring them to resonate with specific target demographics.
Additionally, this technology supports the development of personalized goods and
services, such as customized gift cards, apparel, and other consumer products. By
enabling the creation of unique and individualized designs, it offers consumers an entirely
new and engaging experience, further enhancing its value in both creative and
commercial contexts.

The figure below demonstrates the effects of converting a photographic style image
into nine distinct painting and artistic styles. These include watercolor, sketching,
Futurism, and Cyberpunk, among others [4]. Such visual transformations highlight the
versatility and creative potential of Al-based image style transfer technology in generating
diverse artistic outputs (As shown in Figure 1, 2).

Figure 2. Comparison of Nine Distinct AI-Generated Artistic Styles
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2.4. Al-Based Automated Layout and Design Technology

Al-based automated layout and design technology integrates advanced techniques
from diverse fields, such as computer vision, natural language processing, and machine
learning, to deliver automated solutions for designing and typesetting documents, web
pages, and various media content. These technologies analyze the structural and semantic
aspects of content to automatically adjust text and imagery layouts, ensuring that designs
are both visually appealing and highly readable. By leveraging these capabilities, the
technology enhances the efficiency and precision of design processes, making it an
indispensable tool in modern creative industries [3].

In the publishing sector, automated layout technology streamlines the creation of
internal layouts for books and magazines [5]. It automatically adjusts column widths, line
spacing, and font sizes to achieve optimal visual presentation of content. In web design,
Al analyzes user browsing behaviors and preferences, dynamically modifying page
elements to enhance the user experience. These applications demonstrate the versatility
of automated layout technology in addressing diverse design challenges while
maintaining high standards of usability and aesthetic quality.

Additionally, this technology can autonomously select color schemes, typography,
and image styles based on established design principles and user preferences. This
capability not only improves design efficiency but also ensures consistency and
professional quality in the output [3]. Designers can use these tools to generate initial
drafts and subsequently refine them, saving substantial time while preserving the creative
and personalized aspects of their work. Such advancements underscore the
transformative impact of Al in the design process, enabling professionals to focus on
innovation rather than repetitive tasks.

The scope of automated layout and design technology has extended into advertising
and user interface design. It facilitates the automatic creation of engaging advertising
layouts tailored to specific content and target audiences, as well as the development of
intuitive, user-friendly interfaces based on functional requirements [3]. These
advancements have significantly driven trends in personalization and automation,
allowing designers to prioritize high-level creativity and innovation over manual layout
adjustments. The integration of such technology continues to redefine the boundaries of
efficiency and creativity in design-related fields.

3. Innovation of Teaching Models for Graphic Design Majors
3.1. Overview of Traditional Teaching Models and Existing Deficiencies

Traditional teaching models in the field of graphic design encompass several core
dimensions: foundational theoretical education, hand-drawing and creativity
development, design software proficiency, case studies and practical projects, industry-
oriented education, and graduation projects alongside internship experiences. Under this
paradigm, students first acquire fundamental knowledge regarding design principles,
color theory, and typographic rules to establish a robust professional foundation.
Subsequently, they undergo training in hand-drawing skills, including sketching and
watercolor, as well as the systematic cultivation of creative thinking. To meet the demands
of practical design work, students are required to master design software such as Adobe
Photoshop and Illustrator [6]. Through case studies, students gain in-depth insights into
various design styles and movements, while practical projects facilitate the development
of design capabilities and collaborative teamwork. The curriculum is typically calibrated
to industry demands to assist students in adapting to their future professional careers. In
the final stage of the program, students generally complete independent graduation
projects and participate in internships to gain authentic work experience. Despite its
merits, this traditional approach often lacks adaptability to emerging technologies and
fails to fully address the evolving needs of the design industry, particularly in the context
of rapid technological advancements.

81 Vol. 3 No. 1 (2026)



Design Insights

Teaching models based on Al drawing technology present an entirely new trajectory
for graphic design education. These innovative concepts include the use of Al-assisted
design tools in teaching, enabling students to learn how to collaborate with Al systems in
ways that enhance both efficiency and creativity. The incorporation of data-driven design
education allows students to utilize data analysis to support design decision-making,
fostering a more analytical approach to creative processes. Interdisciplinary integration is
promoted by combining Al technology with other fields of study, encouraging students
to develop innovative thinking that transcends traditional boundaries. Personalized
learning pathways are developed using Al technology to provide students with
customized learning plans and individualized feedback, ensuring that each student’s
unique strengths and areas for improvement are addressed. Practical projects integrated
with Al technology enable students to apply Al drawing techniques in real-world contexts,
strengthening both their practical skills and creative capacities. Furthermore, this
pedagogical approach emphasizes the importance of addressing the ethical and social
implications of Al technology in design, guiding students to critically explore these issues
and understand their broader impact on society and the industry.

These innovative concepts not only broaden students' horizons but also effectively
foster their creative capacities, helping them adapt to the future evolution of the design
industry. By integrating Al technology into graphic design education, pedagogical
content and methodologies can be significantly enriched, ultimately enhancing
educational efficacy and cultivating design professionals capable of addressing future
challenges. This approach ensures that students are equipped with the skills and
knowledge necessary to navigate the complexities of a technology-driven industry, while
also encouraging them to critically evaluate the implications of Al in their work. By
bridging traditional methods with cutting-edge technologies, educators can create a
dynamic and forward-looking curriculum that prepares students for the multifaceted
demands of the modern design landscape.

3.2. Innovative Concepts of Teaching Models Based on Al Drawing Technology

Teaching models based on Al drawing technology have introduced groundbreaking
advancements in the field of graphic design education. This approach not only
emphasizes the use of Al-assisted design tools to enhance instructional methods but also
focuses on equipping students with the ability to collaborate effectively with Al systems.
By doing so, students can significantly improve their efficiency and creativity in design
processes [7]. This paradigm shift represents a transformative step in modern education,
fostering a deeper integration of technology into creative disciplines.

Data-driven design education emphasizes training students to harness the power of
data analysis to inform and guide their design decisions. By understanding and applying
various factors that influence design, students can create more informed and impactful
outcomes [8]. This approach enhances their analytical skills and ensures that their creative
processes are grounded in evidence-based methodologies, preparing them for the
complexities of real-world design challenges.

Interdisciplinary integration encourages the merging of Al technology with diverse
academic disciplines, fostering innovative thinking and broadening students' intellectual
horizons. This approach enables learners to incorporate multifaceted solutions into their
design practices, enriching their ability to address complex problems. By blending
insights from various fields, students can develop a more holistic perspective, which is
essential for tackling modern design challenges [8].

Personalized learning pathways leverage Al technology to create customized
educational experiences tailored to individual learning speeds and styles [9]. This
approach optimizes educational outcomes by providing targeted feedback and adaptive
learning plans. By accommodating diverse learner needs, this method ensures that
students can progress at their own pace while achieving a deeper understanding of the
subject matter, ultimately enhancing their overall educational experience.
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Practical projects incorporating Al drawing technology allow students to engage in
authentic or simulated design scenarios [10]. These hands-on experiences strengthen their
operational proficiency and problem-solving capabilities, bridging the gap between
theoretical knowledge and practical application. By working on real-world challenges,
students gain valuable insights into industry practices and develop the skills necessary to
excel in professional environments.

Ethical and social impact education facilitates an in-depth exploration of the
implications of Al applications within the design domain. This approach cultivates a sense
of professional responsibility and critical thinking among students, encouraging them to
consider the broader consequences of their work. By addressing ethical and societal
concerns, students are better prepared to navigate the complexities of modern design
practices with integrity and awareness [11].

Through these innovative pedagogical concepts, students' professional perspectives
are significantly broadened, and their creative capacities are nurtured [12]. This
comprehensive approach establishes a strong foundation for their future careers in the
design industry, equipping them with the skills, knowledge, and ethical awareness
necessary to thrive in an increasingly technology-driven world.

3.3. Al-Based Personalized Learning and Guidance

The integration of Al technology has introduced transformative opportunities for
design education, enabling innovative approaches to teaching and learning. Al-based
personalized learning and guidance systems operate through advanced mechanisms that
adapt to individual student needs, fostering a more effective and engaging educational
experience.

1. Intelligent learning path planning leverages Al to analyze students' learning
efficiency and preferences. By dynamically adjusting instructional content and
pacing, these systems ensure that each student progresses in a manner tailored to
their unique learning style, optimizing their educational outcomes.

2. Personalized learning content recommendation utilizes Al algorithms to assess
students' progress and interests. Based on this analysis, the system suggests targeted
learning materials and tasks, enhancing the relevance and effectiveness of the
educational process.

3. Real-time feedback and improvement mechanisms provide students with immediate
evaluations of their work. This instant feedback allows for rapid identification and
correction of errors, significantly improving learning efficiency and fostering
continuous skill development.

4. Adaptive exercises and assessments are designed to adjust dynamically based on
student performance. By modifying the difficulty and type of questions, these
systems ensure that learning remains focused and appropriately challenging,
reinforcing key concepts effectively.

5. Emotion recognition and tutoring systems analyze students' interaction patterns to
identify their emotional states. By offering timely emotional support and guidance,
these systems help maintain motivation and engagement, which are critical for
sustained learning success.

6. Remote learning support facilitated by Al ensures consistent teaching quality and
resource accessibility. These systems enable efficient remote instruction and
collaboration, bridging geographical barriers and providing equitable educational
opportunities for students regardless of their location.

This Al-driven personalized learning model not only enhances the flexibility and
individualization of education but also significantly improves overall educational
efficiency and student satisfaction. It represents a pivotal trend in the evolution of modern
education, paving the way for more adaptive and inclusive learning environments.
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4. Development of Pedagogical Tools Based on AI Drawing Technology
4.1. Technologies and Frameworks for Pedagogical Tool Development

When developing pedagogical tools based on Al drawing technology, the selection
of appropriate technologies and frameworks is of paramount importance. These tools
must seamlessly integrate advanced image processing and generative technologies while
ensuring that the user interfaces remain highly interactive and accessible. This dual focus
on technological sophistication and user-centric design is essential for creating tools that
are both functional and widely adoptable in educational contexts.

The selection of deep learning frameworks plays a crucial role in the development of
these tools. Frameworks such as TensorFlow, PyTorch, and Keras are commonly utilized
to support the creation of Generative Adversarial Networks (GANs) and other advanced
models. These models form the backbone of high-quality image generation and style
transfer capabilities, which are integral to the functionality of Al-driven pedagogical tools.
By leveraging these frameworks, developers can ensure that the tools achieve both
technical robustness and creative flexibility.

The integration of frontend and backend technologies is another critical aspect of
developing these tools. On the frontend, modern web development frameworks like React,
Vuejs, or Angular are employed to design intuitive and responsive user interfaces. On
the backend, Python and its associated web frameworks, such as Django or Flask, are used
to handle data processing, manage user requests, and execute Al model inference. This
cohesive integration ensures that the tools operate smoothly and deliver a seamless user
experience [13].

The system architecture of these pedagogical tools is designed to encompass multiple
components, including frontend user interface design, backend servers and APIs, Al
model integration and invocation, and cloud-based data storage and management. This
comprehensive architecture is essential for ensuring efficient system operation, scalability,
and a seamless user experience. By addressing these architectural elements, developers
can create tools that are not only functional but also adaptable to diverse educational
needs.

Through the meticulous application of these technologies and frameworks, it
becomes possible to develop pedagogical tools that are both functional and efficient.
These tools have the potential to significantly enrich and transform existing design
education models by introducing innovative methods for teaching and learning. The
integration of Al drawing technology into educational tools represents a forward-looking
approach that aligns with the evolving demands of modern education systems.

4.2. Design and Implementation of Creative Image Generation Assistant Tools

The design and implementation of creative image generation assistant tools based on
Al drawing technology involve a multifaceted process that requires careful consideration
of user requirements, technical selection, and functional development. Tool design must
adopt a user-centric approach, beginning with a clear definition of usage scenarios and
functional requirements. This ensures that the final product aligns with user expectations
and delivers practical utility. In terms of technical selection, it is crucial to choose
appropriate deep learning frameworks, such as TensorFlow, PyTorch, or Keras, as these
frameworks are well-suited for handling complex tasks like image generation and style
transfer. The selection of these frameworks directly impacts the tool's ability to perform
efficiently and accurately in diverse scenarios.

Interface design plays a pivotal role in the success of such tools. A user-friendly and
intuitive frontend interface simplifies operations, enabling users to input requirements,
adjust parameters, and preview results with ease. Employing popular web development
frameworks like React, Vue.js, or Angular can significantly enhance the user experience
and accessibility of the tool. Concurrently, the development of a stable and efficient
backend server is essential for managing user requests, invoking Al models, and ensuring
seamless data transmission. Utilizing Python in combination with backend technologies
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such as Django or Flask provides a robust foundation for maintaining system stability and
optimizing performance, which are critical for the tool's reliability.

The integration of AI models into the tool, with necessary optimizations and
adjustments to meet specific user needs, is fundamental to achieving accurate and efficient
image generation. Expanding the tool's functionalities, such as incorporating diverse style
transfer options and enabling batch image processing, can further enhance its utility and
broaden its appeal to a wider range of users. These additional features not only improve
the tool's versatility but also cater to the evolving demands of users in creative and
professional domains.

Rigorous testing, optimization, and iterative improvements based on user feedback
are indispensable for refining the tool's performance and functionality. These processes
ensure stable operation and an excellent user experience. Post-development deployment
and continuous maintenance are equally critical to providing long-term, high-quality
services to users. By following these steps, creative image generation assistant tools based
on Al drawing technology can be comprehensively designed and implemented [14]. Such
tools offer users an innovative and efficient image generation experience, contributing to
advancements in artistic creation and design while fostering the evolution of digital
creativity.

4.3. Development and Optimization of Image Style Transfer Tools

In the development of image style transfer tools, the curation of large-scale training
datasets plays a critical role in ensuring the effectiveness of the models. These datasets,
which include both source style images and target style images, are essential for training
models to accurately identify and replicate stylistic features and variations. The selection
of an appropriate deep learning framework, such as TensorFlow, PyTorch, or Keras, forms
the foundational step in constructing and training these models. Additionally, the careful
definition of suitable loss functions and optimization algorithms is crucial for improving
the quality of the generated images, ensuring that they maintain high stylistic fidelity and
visual coherence. By refining these elements, developers can enhance the overall
performance of the tools, making them more reliable and effective for practical
applications.

To achieve efficient and high-performance image style transfer, the integration of
hardware acceleration technologies is indispensable. Utilizing advanced hardware such
as Graphics Processing Units (GPUs) or dedicated neural network accelerators, including
NVIDIA's CUDA and cuDNN, can significantly enhance the speed of model inference.
These technologies enable faster processing by reducing conversion latency, which is
particularly important for applications requiring real-time or near-real-time performance.
By leveraging such hardware, the time required for model reasoning is substantially
reduced, leading to improved responsiveness and efficiency of image style transfer tools.
This optimization not only benefits end-users by providing quicker results but also
supports the scalability of these tools for broader deployment in various fields.

4.4. Application of Automated Layout Tools in Pedagogy

Automated layout tools based on Al drawing technology exhibit significant potential
within the educational domain. These tools enable the rapid creation of professional-
grade layout designs for both instructors and students, substantially reducing the time
and effort traditionally required for design tasks. By utilizing these tools, students can
redirect their attention to the core aspects of design content, thereby enhancing their
creative efficiency and output quality. The integration of such tools into educational
practices not only streamlines the design process but also fosters a more engaging and
productive learning environment.

In addition, automated layout tools support instructors in developing pedagogical
resources, including courseware and textbooks. These tools allow for the swift production
of standardized and visually appealing materials, making instructional content more
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accessible and engaging. This improved presentation aids in enhancing students'
comprehension and retention of knowledge. Moreover, these tools contribute to the
development of students' aesthetic awareness and design thinking. Through hands-on
experience, students are exposed to a variety of styles, formats, and typesetting
conventions, which enrich their understanding of design principles and elevate their
aesthetic literacy.

As these tools are powered by intelligent algorithms and models, students can
engage in interactive learning to explore the practical applications and benefits of Al in
the design field. This process not only strengthens their technical skills but also broadens
their innovative perspectives. By understanding the underlying mechanisms of these tools,
students gain a deeper appreciation of how Al can be leveraged to solve complex design
challenges, thereby preparing them for future advancements in the field [6].

5. Conclusion

This research highlights the essential integration of advanced technology with
pedagogical methodologies, aiming to prepare graphic design professionals with a robust
foundation in literacy and innovative skills. In the context of rapid advancements in both
education and design, the development of teaching models leveraging Al drawing
technology transcends being a mere response to current challenges; it serves as a pivotal
catalyst for long-term progress. By intertwining technological innovation with
educational practices, this approach not only enhances students' career readiness but also
drives the design industry toward greater creativity, sustainability, and adaptability in
addressing future demands. Furthermore, this paradigm opens avenues for exploring
interdisciplinary applications and refining Al-driven tools to better align with evolving
educational and professional landscapes.
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