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Design of Flight Control Hardware-in-the-Loop Verification
System Based on Model System Engineering
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Abstract: In order to simulate the abnormal and complex situations encountered by aircraft during various extreme
flights, it is necessary to establish an external simulation environment based on real business scenarios to effectively verify the
system functions and performance. Compared with traditional hardware in the loop verification systems, the model-based sys-
tem engineering establishes the system test external environment by transferring the full-process usage scenario model of the
flight control system during the requirements definition and system design stages. With the constraints of the user scenario
model, the time-space domain-based deduction digital simulation can be used to setup the flight environment with the actual
user scenarios. Modeling the actual flight technical parameters of the aircraft to simulate the acual user environment and cor-
responding usuage scenarios, Using the environment data in the user scenario, the sensor simulation based on optical imaging
is used to provide the payload image from the airborne perspective, which is sent to the flight control computer through the a-
vionics bus according to the interface protocol specification, and the flight control instructions returned by the flight control
computer are received to participate in the time-space domain deduction in real time, thereby realizing the full-process test and
verification system of the flight control system based on hardware-in-the-loop and human-in-the-loop. System experiments
show that the flight control hardware-in-the-loop testing system based on model system engineering can utilize the virtual-real
simulation technology to effectively simulate flight environment under the user scenarios and provide real business data inter-
action, thereby effectively improving full operational process functional verification effect of the flight control system.
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