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Anti-collision control of vibration robots
in uncertain concrete vibration environments
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Abstract; The application of vibration robots is one of the key links in the transformation and upgra-
ding of concrete structure pouring methods. Due to the vibration process occurring under flowing wet
concrete, vibration robots are extremely prone to collisions with steel bars and formworks, becoming
one of the critical technical bottlenecks restricting their application. This paper conducts research on
collision object recognition and anti-collision technology for mobile vibration robots. Based on a six-
axis force sensor and the forgetting factor recursive least squares(FFRLS) algorithm, environmental
stiffness and collision object type recognition are achieved. A variable impedance control algorithm is
developed for active compliance control of the vibration robot, and an obstacle avoidance posture ad-
justment strategy is designed. Through typical collision simulation experiments, it is found that the
designed vibration collision object recognition and anti-collision compliance control strategy can a-
chieve accurate identification of different collision objects, effectively avoid hard collisions between the
vibration robot and steel bars/formworks, and improve the safety of vibration construction.
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