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Abstract
The increasing demand for customized, high-performance products in construction and manufacturing has intensified the challenges of balancing flexibility, efficiency, and safety in production and civil infrastructure systems. This talk introduces a human–AI co-adaptation framework that integrates human experiential knowledge with advanced data-driven modeling, simulation, and digital twin technologies to enhance operational safety and efficiency in uncertain environments. Drawing on case studies in modular building production, duct manufacturing, and infrastructure operations, the lecture highlights how setup variability, material waste, and downtime can be reduced by capturing tacit human strategies, decoding cognitive behaviors, and embedding them into explainable AI models. Comparative studies show how human adaptability and machine learning complement each other, underscoring the value of co-adaptive strategies for achieving low-waste, resilient, and scalable operations. The talk will also discuss broader implications for developing human-AI collaboration in infrastructure resilience, workforce training, and sustainable industrialization.

Bio
Dr. Pingbo Tang is an Associate Professor in the Department of Civil and Environmental Engineering at Carnegie Mellon University. His research focuses on integrating human intelligence and artificial intelligence (AI) to advance sustainable and resilient infrastructure systems, particularly in manufacturing systems and airport operations. Prof. Tang leverages remote sensing, information modeling, and human systems engineering to enhance resource efficiency, reduce material waste, and improve operational resilience. His current work addresses significant sustainability and operational challenges, including production disruptions in modular manufacturing facilities and safety risks in air traffic control systems. Dr. Tang has received several prestigious awards, including the NSF CAREER Award (2015) and the ASCE Daniel W. Halpin Award for Scholarship in Construction (2020), as well as multiple best paper recognitions at international conferences.
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