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Abstract
Mobile robots operating on construction sites must detect, track, and navigate around human coworkers in dynamic, cluttered environments—yet existing perception and planning systems remain limited by 1) their reliance on environmental priors, 2) fragile sensor fusion, and 3) navigation strategies that fail to account for social dynamics. Addressing these challenges, our research proposes an integrated framework that enables quadruped robots to perform real-time, dynamics-aware perception and socially competent navigation. The system combines LiDAR-based motion detection with cylindrical-projection fisheye imaging to generate semantically verified, multi-object tracks that remain robust when objects switch between static and dynamic states or merge and separate. These perception outputs directly inform an extended Dynamic Window Approach planner augmented with a Social Force Model to produce collision-free and socially legible trajectories. Our results demonstrate that this tightly coupled perception–planning pipeline improves tracking precision, navigation efficiency, and human comfort relative to existing methods. By showing how sensor fusion can reliably support social navigation in unstructured construction environments, this work advances the development of deployable, human-aware mobile robotics systems.

Bio
Dr. Yong Kwon Cho is a Professor in the School of Civil and Environmental Engineering and an affiliated core faculty member of the Institute for Robotics and Intelligent Machines (IRIM) at the Georgia Institute of Technology. He is the Director of the Robotics and Intelligent Construction Automation Lab (RICAL), where his primary research and teaching interests focus on construction robotics and field automation. His research aims to automate and roboticize critical field tasks related to disaster relief, construction management, infrastructure maintenance, and the improvement of worker safety and productivity. In recognition of his contributions, Dr. Cho received the prestigious Tucker-Hasegawa Award from the International Association for Automation and Robotics in Construction (IAARC) in 2022 and ASCE’s Computing in Civil Engineering Award in 2024. He also serves as one of the Vice Presidents of IAARC and is a Co-Editor-in-Chief for the ASCE Journal of Computing in Civil Engineering.
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