ZA i =Y A13Y AIZ (1996 99)

Journal of the Korean Society of Precision Engineering Vol. 13. No 9. SEPTEMBER. 1996.

Performance Evaluation for Several Control Algorithms of the
Actuating System Using G/C HILS Technique.

Wan Soo Jeon*, Hyeon Jin Cho*, Man Hyung Lee**

ABSTRACT

This paper describes the whole development phase for the underwater vehicle actuating system with high
hydroload torque disturbance. This includes requirement analysis, system modeling, control algorithm
design, real time implementation, test and performance evaluations. As for driving control algorithms,
fuzzy logic, variable structure and PD(Proportional - Differential) algorithm were designed and implement-
ed on board controller using a single chip microprocessor, Intel 8797. And test and performance evaluation
is carried out both single test and system integration test. We could confirm the basic performance of actu-
ating system through the single test and general developing work of any actuating systems was finished
with a single performance test of actuating system without system integration test. But, we suggested that
system integration test be needed. System integration test is carried out using G/C HILS(Guidance and
Control Hardware-In-the-Loop Simulation) which is constituted flight motion simulator, load simulator,
real time host computer and the related subsystems such as inertial navigation system, power supply sys-
tem and Guidance and Control Computer etc..The most important practical contribution of this paper is
that ull system characteristics such as minimal control effort, enhancement of guidance and autopilot per-
formance by the actuating system using G/C HILS technique are investigated. Through full running G/C
HILS, in spite of the passing to single tests, some control algorithm resulted in failure as to stability of full
system and system time frame.
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Program.
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Table 2 Coefficients of Motor and Load
Symbol Value Unit Nomenclature
PWM 2.0 - PWM Amplifier
Kr 0.3 Ohm Shunt
L 0.000414 H Motor Inductance
R 0.68 Ohm Motor Resistance
Kt 0.02769 Nm/Amp Motor Torque
Constant
Ke 0.02769 | Voltirad/sec Motor EMF Back
J 0.00002 kg.m Total Inertia
B 0.0001 Nm sec/rad Viscous Friction
N 316 - Gear Ratio
Tg 0.123 Volts/RPM Tachometer
LIM1 +10 Volt Limit Voltage of D/A
LIM2 +28 Volt Limit Voitage of
PWM Amp
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Fig. 11 Horizontal Plane Trajectory according to each Algorithm.
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Fig. 12 Euler Angle according to each Algorithm
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(c) Variable Structure Control Algorithm

Fig. 14 Fin Position according to each Algorithm
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