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Abstract

The integration of generative artificial intelligence (Al) into collaborative design
i1s transforming traditional design processes. This study employs the PRISMA
framework to conduct a systematic literature review of 50 core journal articles from
Web of Science (2020-2024) and combines in-depth interviews and case studies to
examine its impact on design ideation, team collaboration, and decision-making
efficiency. Findings indicate that generative Al enhances creative diversity, facilitates
cross-team communication through real-time visual concept generation, and accelerates
decision-making by providing optimized design alternatives. However, challenges
persist, including designers’ trust in Al-generated content, accuracy in technical details,
and data security concerns. Additionally, Al-generated outputs often require refinement,
particularly in manufacturability and structural details. Future research should focus on
integrating Al with conventional design tools, improving user adaptation, and
establishing clear data governance frameworks. This study provides empirical insights
into the role of generative Al in collaborative design, offering valuable implications for

advancing human-Al interaction in design processes.
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