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Multi-climbing hydraulic robots are used to lift construction factory (CF) synchronously for
applications in the aufomation of a high-rise building construction. In this study, synchronous
motion controller is proposed for the hydraulic robots, whose strategy is not only to make each
robot follow the reference path basically by sliding-mode control, but also to synchronize motions
of two adjacent robots consecutively by cross-coupled control technique. Simulations are
performed by using SIMULINK for a system similar to a practical application that includes
unbalance in CF and wind disturbance. The results show that the proposed controller significantly
reduces synchronous errors, compared to the individual controller for each hydraulic robot.
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Fig. 1 Overview of construction factory installed by
Obayashi Corporation’
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Table 1 Design specifications for the hydraulic system

Parameter Specification
Piston diameter 0.243m

Rod diameter 0.171m

Initial volume 231x107 m’
Stroke 0.5m

Supply pressure 210 bar

Bulk modulus 7000 bar
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