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Fig. 2 Delay failure time model Fig.3 Reverse manipulation model
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Fig.4 Height and elevator with time in “human-machine” factors coupling situation
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Fig.5 Height and elevator with time in “machine-machine” factors coupling situation
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Modeling and Simulation Method of Complex System in
Multi-factor Coupling Flight Situations

LIU Dong-liang' ,XU Hao-jun' ,LIU Li’ ,GE Zhi-hao' ,PEI Bin-bin'
(1. Aeronautics and Astronautics Engineering College , Air Force Engineering University , Xi'an 710038 ,

China; 2. Unit 94188, Xi' an 710077, China)

Abstract ;M ulti-factor coupling flight situations have the characteristics of strong dynamic complexity and
always leading to "irreversible" chain reaction disasters. To research the modeling and simulation method
of pilot-aircraft complex system in coupling flight situations, the impact of disadvantageous factors on
flight safety is analyzed, and the factor coupling types are classified . Pilot-aircraft basic model is set up
based on non-linear six-degree-of~freedom mathematical model and pilot manipulation model . Special re-
searches are conducted on the modeling of pilot failure model . The delay time failure is defined and mod-
eled, and reverse manipulation model is established . The robot pilot reliability model , sensor general mal-
function model and overload sensor malfunction model are established . The subject of "automatic pull-up
using robot pilot in the lowest permitted height" in GJB 626 A-2006 is used for example, in which the "hu-
man-machine" and "machine - machine" disadvantageous factor double coupling situations are simulated
and analyzed to verify the feasibility and practicability of the method .

Key words : flight safety ; multi-factor coupling ; human-machine-environment ;complex flight situations ;

modeling and simulation
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