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Experimental Study on the Control
for a Randomly Disturbing Dynamic System
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Abstract

Experimental study on the control of randomly disturbing system is conducted. External and internal
disturbances are imposed to the system in combined manner. A vertical propeller system exposed
horizontal weak turbulent air flow is chosen as an experimental model. The aim of the control system
is to maintain the angular position of vertical propeller in parallel to air flow. Trajectory Tracking
Stochastic Controller (TTSC) is designed to ensure system's stability while following system command.
The Trajectory Tracking Stochastic Controller is composed of two controller, one is stochastic
controller to suppress internal random noise and the other one is trajectory-tracking controller to follow
the command having random noise. The proposed hybrid controller, TTSC, shows remarkable
performance in pitch control of vertical propeller system in wind-tunnel test
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Fig. 2 Block Diagram of Experiment
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Table 1 Power of Wind Tunnel System

v 4% (m/sec.) 4 (KgF)
1 0.0368
2 0.1472
3 0.3311
4 0.5886
5 0.9197
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Time Response: PID Controller (3.5 m/sec.)
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Fig. 6 Time Response: PID Controller
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Time Response: Dual Stochastic Controller (3.5 m/sec.)
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Fig. 7 Time Response: Stochastic Controller
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Fig. 8 Mean Square Response : PID Controller
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Fig. 9 Mean Square Response : Stochastic Controller
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Time Response of System with Stochasic Controller
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Fig. 10 Time Response: Stochastic Controller
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Fig. 11 Mean Square Response : Stochastic Controller
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