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Hardware-in-closed-loop simulation system for aircraft
based on rapid simulation prototype

LI Ming"?,JI Yong"?,JTA Hong-guang'.XU Zhi-jun'
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Chinese Academy of Sciences , Changchun 130033 ,China;
2. Graduate University of Chinese Academy of Science, Beijing 100039, China)

Abstract: A real-time flight simulation system of large-scale Hardware-in-closed-loop (HIL) is con-
structed with rapid simulation prototyping technology. It is composed of a flight-dynamic simulation
subsystem, a flight control subsystem and a visual simulation subsystem, and connected through uni-
fied high-speed optical network. Based on the principles of hierarchy and modularity,a mathematical
model for aircraft flight dynamic simulation is established in Matlab/Simulink. The hardware-in-
closed-loop simulation model is developed from the mathematical model by corresponding driver mod-
ule. Finally, the mathematical and HIL simulations are carried out with the aircraft’s data. Results
show that the relative error of range is 2. 3%, and the relative error of maximal altitude is 0. 85%
compared with that of flight experiment. The simulation results validate the rationality and validity of
modeling theories and methods.
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Fig. 1 Block diagram of mathematical simulation
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