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ABSTRACT 
 
With the emergence of automation and robotics, construction robots have been increasingly 
introduced to construction projects to relieve human workers from physically demanding and 
hazardous tasks. The co-existence of and interaction between workers and robots on the 
unstructured and dynamic sites will pose new safety challenges due to the potential risk of 
human-robot collision. This study proposes a new method to model the risk of collision based on 
predicted trajectories and associated uncertainties of construction workers. First, the movements 
of construction workers are predicted using uncertainty-aware long short-term memory (LSTM) 
network. Second, at any given time, the probability of human-robot collision on any location of 
the site is computed considering the distributions of predicted trajectories for all workers, 
resulting in a probabilistic representation of the collision risk on the dynamic site. Construction 
videos are used to demonstrate the proposed framework, which achieves 9.3 pixels of average 
displacement error in trajectory prediction. The result also suggests that the proposed method can 
effectively capture the collision risk at any given location over a time period. 
  


