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Abstract
The construction industry is on the cusp of a robotic revolution driven by the convergence of advanced robotics and artificial intelligence (AI). However, the inherent complexity of construction sites characterized by unstructured environments, dynamic workflows, and tasks requiring fine-tuned dexterity presents significant barriers to automation. This presentation introduces the forefront of Embodied AI, a field dedicated to creating intelligent systems that can perceive, reason, and act within the physical world, exploring its application to the unique challenges of construction robotics, particularly in complex manipulation tasks. A primary hurdle is enabling robots to achieve “embodied cognition”: the ability to understand and interact with the environment with the awareness of a human expert, especially in tasks like sophisticated construction assembly, soft material manipulation, and navigating cluttered job sites. We will explore how leveraging multi-modal sensory data, including vision, pressure, and tactile feedback, allows robots to learn and execute these intricate tasks autonomously. Furthermore, we will delve into novel interaction methodologies designed to foster human-AI metacognitive alignment, a state defined by a shared decision-making process between human and robotic agents. These methods include our latest work involving Large Language Models (LLMs) for intuitive task planning and on-the-fly problem-solving. The presentation will conclude by showcasing several ongoing research projects that demonstrate how these cutting-edge Embodied AI systems are paving the way for robots to become indispensable partners in creating the built environment of the future.

Bio
Dr. Eric Jing Du is Steve and Wendy Blum Professor and UF Research Foundation Professor in the Department of Civil and Costal Engineering, the Department of Mechanical and Aerospace Engineering, and the Department of Industrial and System Engineering in the Herbert Wertheim College of Engineering, University of Florida. Before joining University of Florida in January 2019, he was a faculty member at Texas A&M University, and a senior production analyst at Zachry Industrial in San Antonio, TX.  His primary area of research is human-robot collaboration and automation. His ongoing projects involve the use of embodied AI and mixed reality to enhance construction automation. With his colleagues, Dr.Du has secured more than $12 million in federal funding from the National Science Foundation (NSF), the National Aeronautics and Space Administration (NASA), the National Institute of Standards and Technology (NIST), and the Airforce Office of Scientific Research (AFOSR), with more than $6 million directly attributed to him. Dr. Du has published more than 200 referred journal and conference papers, including several best paper awards from high impact journals.  Dr.Du is the elected Chair of the American Society of Civil Engineers (ASCE) Visualization, Information Modeling and Simulation (VIMS) committee, and serves on the editorial board of three journals. Dr.Du received his PhD degree in construction management from Michigan State University (2012), master’s degree in Enterprise Management (2007) and bachelor degree in Civil Engineering (2004), both from Tianjin University in China.
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