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Design of Irrigation Pumping System Controller for Operational Instrument of Articulation

M. S. Kim" (Mechanical Eng. Dept. KHU). S. G. Lee(College of Advanced Tech., KHU)

ABSTRACT

With the development of medical field, many kinds of operations have been performed on human articulation.

Arthroscopic surgery, which has Irrigation Pumping System for security of operator vision and washing spaces of operation,
has been used for more merits than others. In this paper, it is presented that the research on a reliable control algorithm of the
pumping system instrument for arthroscopic surgery. Before clinical operation, the flexible artificial articulation model is

used for realizing the model the most same as human’s and the algorithm has been exploited for it. This system is considered

of the following; limited sensing point, dynamic effect by compliance, time delay by fluid flow and so on. The system is

composed with a pressure controller, a regulator for keeping air pressure, an airtight tank that can have distilled water packs,

artificial articulation and a measuring system, and has controlled by the feedback of pressure sensor on the artificial

articulation. Also the system has applied to Smith Predictor for time delay and the parameter estimation method for the most

suitable system with both the experiment data and modeling. In this paper, the pressure error that is between an air pressure

tank and an artificial articulation was measured so that the system could be presumed and then the controller had developed

for performing State-Feedback. Finally, the controller with a real microprocessor has realized. The confidence of system can

be proved by applying this control algorithm to an artificial articulation experiment material.
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Fig. 3 Schematic of the system modeling
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Fig. 2 Picture of the IPS
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Fig. 4 Pressure increase and decrease
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Fig. 5 Smith Predictor control system
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Fig. 6 Block diagram of system
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Fig. 8 Application of Smith predictor
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