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Design and implementation of manned /unmanned
aircraft formations in 3D visualization

LI Yibo WANG Cangku JI Xiaofei
( School of Automation Shenyang Aerospace University Shenyang 110136 China)

Abstract: For future war modes requiring cooperative engagements that mix manned aircrafts with unmanned auto—
motive vehicles ( UAVs) and for enhancing the 3D visualized virtual realization effect a manned/unmanned aircraft
formation 3D visualization system based on Simulink model FlightGear and MFC was designed. The system makes
full use of FlightGear’s powerful visual system the control algorithm’s fast calculating ability on MATLAB Simu-
link the application procedure developed by MFC and the structuring of each functional module to make the flight
data and flight vision sequential and visible and to enable each simulation module to be renewable updatable and
exchangeable. Numerous simulation experiments indicate that this system requires a small amount of resources to
implement a series of 3D visual displays of the entire process including formation flight simulation air combat
demonstrations weather conditions and geographical environments. The system has a good 3D visualization effect
and satisfies the requirements for a 3D visualization system for manned/unmanned aircraft formations.
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Fig.1 The overall architecture of the system
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Fig.5 System data transmission
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Fig.6 Simulation flow chart of the system
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Table 1 Test results of system test
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Table 2 Test results of system test in the literature 8 (b)
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Table 3 The parameters of formation
1 2 3
(000) (02000) (04000) (0 600 0)
(0 00) (-100 200 O) 100 200 0) (0 400 0)
(0 00) (-100 200 0) 100 200 0) ( 200 400 0)
10
4 PID Fig.10 The visualization effect of literature
Table 4 The PID parameters
PID Name 5
PID 49.8 0.024 7 .
PID  0.0296  0.000 000 42 0.0
PID 1.66 0.000 88 3.42 N FlightGear
PID  0.006 0.0 0.0 N
PID  0.129 014 037
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