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Abstract. This paper examines the integration of artificial intelligence (AI) 
and design in the intelligent era, aiming to explore development trends, 
address user needs, and drive innovation in the design industry. Through a 
review of historical cases, analysis of current applications, and discussion 
of ethical issues, the study provides a comprehensive view of how AI is 
reshaping design. Findings show that AI introduces new tools and methods, 
enhancing design efficiency, personalization, and diversity. Key 
characteristics of intelligent-era design include data-driven precision, 
customized user experiences, and collaborative digital platforms. AI-driven 
personalization is redefining user engagement, while the metaverse is 
expanding design into immersive virtual spaces. Additionally, AI supports 
the preservation and reinterpretation of cultural heritage. However, the 
integration of AI also raises ethical concerns, such as safety risks in 
autonomous systems and data privacy challenges. This study offers an in-
depth perspective on the multifaceted impact of AI on design, contributing 
both theoretical insights and practical guidance. It highlights the 
importance of continuous exploration of integration models to maximize 
design value and shape the future of intelligent design. 

1 Introduction 

As science and technology advance, the era of intelligence is reshaping the design 
industry. Artificial intelligence (AI), as a transformative force, is rapidly influencing both 
everyday life and professional practice. Through complex algorithms and data analysis, AI 
mimics human cognition, efficiently processing vast information to offer insights and 
predictions. 

In design, AI draws from cognitive science to analyze user behavior, uncover hidden 
needs, and anticipate trends. It replicates elements of the creative process, sources 
inspiration, and generates outcomes aligned with user expectations—introducing a new 
paradigm of design thinking. While AI boosts efficiency and creativity, it also raises ethical 
issues such as intellectual property disputes, data privacy, and user safety. As AI becomes 
more deeply embedded in design, practitioners must balance innovation with responsibility, 
recognizing the need for critical reflection and ethical awareness. 
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Looking ahead, AI enables highly personalized user experiences through data-driven 
insights and supports the creation of virtual environments in the metaverse, expanding the 
boundaries of design from physical to digital. It also plays a growing role in cultural 
preservation and reinterpretation, offering new ways to engage with heritage. In sum, the 
integration of AI and design presents both opportunities and challenges. Realizing its full 
potential requires ongoing innovation, ethical mindfulness, and a commitment to shaping a 
future where technology and creativity evolve together. 

2 AI-powered design: transforming creativity and accessibility 
The integration of art and technology has been a cornerstone of innovation throughout 
history, with each era bringing new opportunities for their collaboration (Figure 1). 
Technological advancements have consistently influenced artistic practices, expanding 
creative possibilities. A prime example is the invention of papermaking, where scientific 
principles merged with artistic techniques to lay the foundation for modern industrial 
production methods[1]. The Industrial Revolution further accelerated this trend, with 
institutions like the Bauhaus promoting a design philosophy that balanced functionality 
with aesthetics. Innovations such as the steam engine, alongside new materials like steel 
and glass, enabled designers to scale their work, transforming architecture and design. 

In the contemporary digital era, artificial intelligence (AI) has become a critical enabler 
of design evolution, intensifying the convergence of technology and creativity. AI’s 
advanced computational capabilities allow for the processing of large datasets at 
unprecedented speeds, fostering cross-disciplinary collaboration and expanding the scope 
of design practices. This integration has redefined creative processes, aesthetic paradigms, 
and even societal lifestyles. The shift from traditional manual tools to digital platforms, 
such as computer-aided design (CAD), has enhanced both the freedom and efficiency of 
designers, allowing for the exploration of new creative avenues[2]. 

The rise of Artificial Intelligence-Generated Content (AIGC) tools, such as language 
models and image-generation platforms like Midjourney and Dreamina, has revolutionized 
design workflows by enabling rapid iteration and idea development. These tools utilize big 
data and user insights to assist designers in quickly visualizing and refining concepts (see 
Figure 2). However, despite these advancements, human oversight remains essential. High-
level design continues to require creativity, emotional depth, and contextual 
understanding—qualities that are inherently human. AI’s integration into the design process 
not only enhances efficiency but also democratizes design, making it more inclusive. By 
automating repetitive tasks, AI allows designers to focus on more complex, creative 
challenges. Additionally, it empowers non-professionals to engage in personalized creative 
projects, fostering a more participatory design environment. As AI and related technologies 
continue to evolve, their integration with design will deepen, offering greater opportunities 
for creativity and societal advancement. 

 
Fig. 1. The integrated development process of art and technology. 
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Fig. 2. The working mode of designers in the era of artificial intelligence. 

3 Rethinking design ethics: navigating challenges in the age of 
artificial intelligence 
As artificial intelligence (AI) technology advances, its ethical implications are receiving 
increased attention. Key concerns include the risks it poses and whether AI will eventually 
replace designers. While AI has already integrated into many aspects of life, from artistic 
production to film creation, outperforming human capabilities in areas such as information 
retrieval, reasoning, and natural language processing, the idea that AI could replace human 
intellect is not entirely unfounded. AI’s ability to generate text and images through 
advances in deep learning and generative models may soon surpass human capacity [3]. 

However, AI still struggles to replicate human creativity and emotional connection. 
Design, which is both a science and an art, inherently requires human involvement. The real 
challenge lies not in whether AI will replace designers but in how humans and AI can 
coexist and complement each other’s strengths to build a more advanced society. This 
transformation calls for a reevaluation of ethical frameworks. The increasing integration of 
AI has led to societal changes, such as weakened interpersonal relationships, greater 
dependency on technology, and reduced critical thinking. As AI continues to shape 
creativity and interaction, strong design ethics are essential to ensure that human values 
remain central in technological development. 

3.1 AI and safety: addressing the risks behind intelligent design 

AI has made significant breakthroughs, with autonomous driving being one of the most 
promising applications. Technologies like pedestrian avoidance, automatic lane changing, 
and traffic light recognition are improving driving efficiency and accessibility. However, 
real-world implementation has raised serious safety concerns. For example, the 2019 death 
of Jeremy Beren Banner, while using Tesla’s Autopilot, highlighted risks such as system 
malfunctions, adversarial attacks, and potential hacking. These threats endanger not only 
individual drivers but also the broader public [5]. In China, the rise of unmanned services 
like Robotaxi has also sparked safety-related controversies. While AI holds the potential for 
safer and smarter mobility, the dual nature of AI—its promises and risks—necessitates 
ethical design. Designers must address potential hazards by ensuring systems like 
autonomous vehicles are programmed to prioritize safety, such as clear pedestrian and 
vehicle alerts. Only by embedding ethical considerations into design can we reduce risks 
and create secure, user-friendly AI-driven systems. 
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3.2 Safeguarding privacy: the ethical risks of AI-driven data use 

AI’s rapid evolution has been powered by big data, enabling it to process information 
beyond human cognitive limits. However, this has raised significant ethical concerns, 
particularly regarding privacy. A study from Australia showed how Facebook’s misuse of 
personal data could impact public health by encouraging unhealthy consumer behaviors. 
The Cambridge Analytica scandal, in which personal data from 84 million Facebook users 
was harvested without consent to influence the 2016 U.S. presidential election, sparked 
widespread debate about data misuse and privacy violations. 

In the digital age, privacy protection is not only about safeguarding individual interests 
but also about ensuring public well-being and the ethical integrity of society. While AI 
enables highly personalized services, it also poses the risk of privacy breaches. Designers 
must address these concerns by limiting data collection, encrypting sensitive information, 
and preventing misuse. Despite these challenges, AI’s ability to enhance efficiency and 
customization in apps like Didi, iQIYI, and Meituan shows the benefits of data use in 
enriching user experiences.To balance innovation with ethical responsibility, designers 
must integrate privacy protection into every stage of the design process, creating a secure 
and trustworthy digital environment for all. 

4 AI and design: Shaping the future beyond tradition 
As artificial intelligence (AI) becomes increasingly integrated into design, the industry 
stands at a critical turning point. Traditional boundaries—between the past and future, 
physical and virtual, material and immaterial—are rapidly dissolving. The convergence of 
AI and design is no longer a speculative concept, but a dynamic area of exploration. AI is 
transforming productivity across industries, and design must embrace this momentum to 
align with societal needs and create meaningful human experiences. 

4.1 Reshaping experience: AI-driven personalization 

AI’s powerful data-processing capabilities enable deeply personalized user experiences. By 
analyzing user data, AI systems create detailed profiles that reveal preferences, interests, 
and behavioral patterns. These insights help designers tailor their creations to individual 
needs, laying the foundation for personalized design solutions. 

The concept of “rediscovering the senses,” proposed by Kenyan designer Kenya Hara, 
highlights the importance of sensory engagement to enhance user satisfaction. AI facilitates 
this by enabling real-time responses to user behaviors and emotional cues, improving both 
satisfaction and usability. For instance, Amazon’s AI recommendation system simplifies 
decision-making by offering personalized suggestions, improving user satisfaction and 
brand loyalty. As technologies like AI, 5G, cloud computing, and the Internet of Things 
(IoT) evolve, user experience design will increasingly focus on personalization. Future 
designs will prioritize emotional resonance and functionality, transforming design into a 
tool for deeper human connection and well-being [6]. 

4.2 Virtual horizons: How AI is propelling design from the physical to the 
virtual realm 

Digital twin technology is transforming production and human interaction, with the 
metaverse playing a central role. The metaverse—a hybrid digital ecosystem that integrates 
AI, virtual reality (VR), augmented reality (AR), and blockchain—is expanding beyond 
physical constraints. This shift offers unprecedented possibilities for design, allowing 
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creators to craft imaginative, immersive environments and experiences. In the metaverse, 
art and design fuel continuous innovation, shaping visually dynamic worlds. Although 
China's metaverse-based platforms are in early stages, emerging concepts like immersive 
experiences and scenario-based interaction are gaining traction. These developments aim to 
dissolve the boundaries between time, space, and platform, offering new value in sectors 
like entertainment and culture[7]. In this context, users interact through avatars, transcending 
geographic limitations to engage in social activities and commerce. The "Cloud Tour 
Suzhou" project, for instance, uses digital twin technology to virtually recreate Suzhou’s 
historic district, offering immersive cultural experiences and new commercial opportunities. 

As the virtual and physical worlds merge, designers face both vast opportunities and 
significant responsibilities. In the age of digital twins, design must focus on creating virtual 
spaces that are not only technically sophisticated but also human-centered and ethically 
grounded. 

4.3 Cultural heritage in the age of AI: a new mission for design 

AI and digital technologies are transforming how cultural heritage is preserved and 
promoted. AI’s role in revitalizing cultural heritage involves generating new interpretations 
rooted in tradition, making ancient aesthetics accessible and relevant to contemporary 
audiences. By analyzing large-scale user data, AI helps push culturally significant content 
to targeted groups, amplifying the reach of traditional culture in today’s globalized context 
[8]. 

Digital technologies like high-precision 3D scanning and generative algorithms are 
enhancing the preservation of cultural assets. These tools enable detailed documentation 
and reproduction of traditional craftsmanship, offering new opportunities for the creative 
transformation and development of heritage practices [9]. For example, the Dunhuang 
Academy’s digital archiving of the Mogao Caves has allowed broader public engagement 
with this invaluable cultural resource. Furthermore, AI is reshaping cultural tourism by 
creating immersive, interactive experiences that bring ancient artifacts to life and make 
heritage sites more accessible. Museums are incorporating smart tools and virtual avatars to 
enhance visitor engagement, as seen with the Sanxingdui Museum’s digital avatar "Shu 
Duidui," which invites visitors to interact with cultural artifacts through dance and 
movement. Through these innovations, design can harness AI to preserve, reinterpret, and 
amplify cultural heritage, ensuring its relevance in the digital age. As a medium for cultural 
expression, design has a new mission: to connect past and future, preserving heritage while 
shaping the future of cultural engagement. 

5 Conclusion 
The integration of artificial intelligence and design is unlocking transformative potential, 
reshaping both the design process and the role of designers. AI enhances creativity and 
efficiency, driving the evolution of smarter, more adaptive design systems. However, this 
technological advancement must be balanced with design thinking, ensuring AI 
development is rooted in human needs and values.As intelligent technologies continue to 
reshape industries, designers must embrace collaboration and adapt to evolving landscapes 
while preserving their creative agency. The future of AI in design relies on a human-
centered approach, where ethical principles guide the use of AI to address real-world 
challenges and improve quality of life.Ultimately, designers must lead the charge in 
shaping AI-driven design, ensuring that technological progress aligns with societal well-
being and fosters an inclusive, responsible future. This approach will not only solve 
complex issues but also create a more thoughtful and ethically grounded design ecosystem. 
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