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Digital Twin Technology Empowers Innovation Throughout the Entire Architectural Design Process
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Abstract: With the continuous advancement of digital transformation in the construction industry, digital twin technology, as a
cutting-edge technical system integrating physical entities, digital models, sensor data, and intelligent analysis, has gradually played a
pivotal role in the lifecycle management of buildings. Traditional architectural design processes still face limitations in data integration,
information feedback, outcome visualization, and collaborative efficiency. Digital twin technology, leveraging real-time data-driven
approaches, multi-source information fusion, and dynamic simulation capabilities, offers new pathways for innovation throughout the
entire architectural design process. This paper begins with the connotation and characteristics of digital twin technology, analyzing its
empowerment mechanisms in the design, construction, and operation phases. It systematically reviews key application methods such
as data model construction, information interaction mechanisms, performance simulation analysis, and collaborative design
optimization across the entire architectural design process. The study further explores the innovative value of digital twin technology
in risk prediction, energy consumption analysis, environmental simulation, and structural optimization, while proposing future
directions for digital innovation in architectural design based on industry trends. Research findings indicate that digital twin
technology not only enhances the scientific rigor and precision of architectural design but also promotes refined lifecycle management,
providing critical support for quality improvement and sustainable development in the construction industry. This study offers
theoretical foundations and methodological references for the digital transformation of architectural design.
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