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Abstract

In some special application scenarios such as the Air Force training system, it is necessary to use a
computer group composed of multiple computers to simulate dozens of aircraft in real time, espe-
cially to simulate the tail flame effects of fighters in different weather conditions. The tail flame of
the aircraft is different from the ordinary flame, and has the characteristics of high flow velocity
and special flame color. The traditional simulation method will tear when simulating high-flow
flame, and requires a large number of particles. When simulating large-scale fighter groups and
other particle effects, the total number of particles in the scene will be too high, which requires a
high graphics card performance. In order to achieve better simulation results and reduce the
hardware requirements, this paper proposes a high-speed jet tail flame simulation algorithm
based on GPU acceleration for large-scale fighters. It uses multiple rendering pipelines to accele-
rate the calculation of flame particle motion and disturbs the flame by white Gaussian noise. Fi-
nally, the heat value decay function is designed according to the characteristics of the tail flame of
the fighter to further improve the simulation effect of the flame. The computer simulation results
verify the feasibility and effectiveness of the proposed algorithm, and reduce the hardware per-
formance requirements while satisfying the realism.
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Figure 1. Parallel computing process of particle system
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Figure 2. Particle spatial distribution
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Figure 3. Particle texture map
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Figure 5. Simulation results of non-CFD traditional method
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Figure 6. Real engine fire
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Figure 7. Tail flame simulation
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Figure 8. The small formation opens the tail flame
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Figure 9. Simulation effect of tail flame under foggy conditions

9. EXRFHTEBEHEBR

Figure 10. Before the large formation opens the tail flame
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Figure 11. After the large formation opens the tail flame
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