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Decentralized Cooperative Guidance for Leader-follower Multi-missile Systems
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Abstract: The problem of decentralized cooperative guidance of leader-follower heterogeneous multiple missiles is investi-
gated. First, the relations between the local communication topology of the missiles and the performance of the decentralized
cooperative guidance system are analyzed via algebraic graph theory and consensus theory for nonlinear
systems. Furthermore, a kind of decentralized cooperative guidance law is presented based on only local measurable states

of the interconnected missiles, which exhibits low communication cost and good scalability. Finally, numerical simulations
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are demonstrated to verify the effectiveness of the proposed algorithm.
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Fig.1 Cooperative guidance of multi-missile systems
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Tab.1 The initial states of all missiles

T WHRNIE/m | MR, (mvs) |[RIHERTTES/ (°)
M, (0, 10000) 2500 -5
M, (0, 9000) 2500 -8
M, (1000, 8000) 2500 10
M, (500, 11000) 2500 7

oA Z R ARG EFE RN, Nk H
A M, 59 M, HATREEE, FTHEAE] M, 1R
BMER; Witm, 5 M, Wit M, 5 M, ZIa]J& 3
MEEEEE LR,

Kl 4 45 T 2GR ATHLR LR, RS
FORHEVRZ B, HAl 2k £ T2 S
W, S g T A RS Bl H AR B R R 22 B
[ PAR e 2, FTLLE B, S0 A4 ST+ H
BB BRI 1 25 W A8, 4% S 3 nT s T H AR
PRI I, B 6 45 T 45 500 A B T A it s
[B] A A AL R

11500
11000 festEL 100 P
10500 ek
£ 10000 S J :
> 9500 e — AtzH
ne M,
9000 fz-----bopa o M
8500 2 M, |
< Ms
8000 L
0 0.5 1 1.5 2 25 3 35 4
X/m x10°
E4 HhES5 TESEITHIE
Fig.4 Trajectories of all missiles
with cooperative guidance law
x10*
4 —
%, — M, H#x
3.5 -2 M, BF5 H
I Al
?L B\D\m o M ETH“
25 S
7 2
o L5 N
1 %‘.
0.5 ™,
0
5 10 15

tls
5 HESSHER T EMERERIRE
Fig.5 Tracking errors of all followers

with cooperative guidance law



24 SCE L 5 B

2016 4E3 A

15

10 Ll m
o 7’]2

5 8

ni°)

[
o /
i JUTR O

|
W
a

M

-10

-15
0 50 100 150 200 250 300 350 400
t/s

Ee6 tMESSIEHTESHNER
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with cooperative guidance law
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