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Abstract
Construction is inherently a team-based industry, where completing complex tasks safely and effectively depends on workers collaborating in teams, establishing mutual trust, and maintaining seamless communication. As the industry undergoes a technological transformation with the integration of autonomous technologies—such as robots, drones, artificial intelligence (AI), and automation—this team-based nature will persist, evolving into a new paradigm of worker–autonomy teaming. Therefore, ensuring the success of worker-autonomy teaming in future construction becomes an important issue that must be tackled. There remains a pressing need for a comprehensive understanding of how workers will team up with auto-agents in future construction and a solution to enable the success of worker-autonomy teaming. To address this need, the overarching goal of this doctoral dissertation was to understand the determinants of successful human-autonomy teaming within construction and enable human-centered, safe, and inclusive future construction sites, facilitating the era of Construction 5.0. To achieve this goal, my Ph.D. research conducted consecutive and correlated investigations related to trust-building, communication, safety, and inclusivity, which laid the foundation for developing a human-centered system that helps workers become successful in future construction. All the findings highlighted a need for a human-centered solution to help workers succeed during interaction with autonomy. To complete the loop of the discussions, an intelligent and adaptive system was proposed and evaluated to enable successful worker-autonomy teaming.
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