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Modeling and Displacement Control of Water Hydraulic McKibben Muscles
Wiataru KOBAYASHI", Kazuhisa ITO™, Shin-ichiro YAMAMOTO ™™

This paper concerns with displacement control and online parameter estimation of water hydraulic McKibben
muscles. The purpose is to compensate the effect of loads connected with the muscles because loads strongly
affect the control performance. In this paper, model predictive control is applied and a nominal model is
obtained by linear system identification. Then recursive least square algorithm is combined with the proposed
control to identify muscle parameters in real-time. Compared with a conventional control, this method can

compensate the harmful effect of loads.
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Fig. 1 Experimental setup
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Fig. 2 Model predictive control
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Fig. 3 Experiment of displacement control with load: 3.5
kg (comparison of MPC with RLS and MPC)
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Sensorless Cylinder Velocity Control of Water Hydraulic System

with Long Pipelines
Takashi OKAMOTOQ", Kazuhisa ITO™

This paper presents a method for velocity estimation for water hydraulic control system with long pipelines. Pipeline
dynamics should be considered in water hydraulic systems because the resonance of pressure in the pipeline is occurred
due to lower viscosity of a pressure medium. A simple approximated four-pole model is introduced to estimate the
system dynamics based on pressure and flow rate. Using this model, the cylinder velocity is first estimated, and then it
is applied to feedback control. The experimental results show that velocity control is realized with estimated velocity.

Key Words : Water Hydraulics, Sensorless, Long-Pipeline, Four-pole model, Transfer matrix
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Fig.1 Comparison of transfer characteristics
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Fig.2 Construction of the system
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Fig.3 Pressure-flow characteristics of needle valve
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Fig.4 Estimation result of cylinder velocity
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Fig.5 Result of velocity control
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