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Abstract: As an underactuated system, unpowered high speed aircraft should be considered
control characteristics systematically in formation optimization. Based on the concept of "real-time
reachable domain” and the analysis of the actual reachable region of high-speed aircraft, considering
the number of cluster members and the fact that the actual cluster often contains multiple task
groups, this paper proposes a dynamic grouping formation optimization method suitable for high-
speed aircraft cluster. The simulation results show that the formation optimization method pro-
posed in this paper can be used for integrated optimization of formation shape and parameters,
flexibly adapt to a variety of flight tasks, and is also suitable for formation reconstruction with the
number of cluster members changes, the method has important application value.
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Fig. 1 Schematic diagram of real-time reachable

domain of aircraft
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Fig. 2 Coordinate system conversion diagram
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Fig. 3 Real-time reachable domain and simplified

model of high speed aircraft
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Fig. 5 High-speed aircraft real-time reachable domain database parameters combination

1.2.3 20 ) 45 Pk i)

I Y AT A s s B AR s, v DL aE o
RAT ARV UG L SRR UM . AU R A D
FORATHEE] 5 AN 322 S 5000 CAT 4 SC R AT iR 3,
PR ot 22 T 4% ) i A2 R 5 AT N, gy Bk 5 2k
SHAER s Hb 2R 4 AT 8, FORSE R Sz T
KB, B SR SRS ML R G
— M RARR L =Vm A+ R HA L, om, on
SANREE. WARE. WMBEEEG RS ~
15 R, ASCH15; (=18, MAMBLE R E
FanE 6 irs .

EHo HEMNBREMTEE

Fig. 6 Neural network structure
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Fig. 7 Master-slave formation and formation parameters
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Fig. 8 Formation flight efficiency system
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Improved genetic algorithm for formation flight formation optimization flow chart
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