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Abstract:
MPC-based(Model Predictive Control) mission planning frame for cued search is proposed, and the targets’ states predictive model

To solve the cued search problem when ESMs and radars cooperate with each other in anti-stealth detection, a

and on-line receding optimization model are established based on the MPC theory . Then, this paper puts forward an improved paral-
lel PSO(Particle Swarm Optimization) algorithm to solve the problem. Concretely, a high-dimensional matrix mode is designed for
particle coding, a scale-factor is imported for boundary restriction, a probabilistic model is proposed for processing discrete variable,
and a new multi-swarm parallel strategy called MM-SS ( Multi-Master-Single-Slave ) is presented for promoting optimization effi-
ciency . Experiments show that the established model realizes an efficient control of multi-radars in condition of uncertainty and mul-
tiple targets, and that the proposed algorithm can solve the receding optimization problem efficiently . That is, the validity of the mod-
el and algorithm is demonstrated.
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0.8 ESM ¥ #5 LA UKF S5 H AR 4T IR ER U8 , ESM
HMCRFEE I T, = 1s; 8 AWHLERE B HASEL: P, =
1.5kW, G, = G,=8310,1 = 3.05cm, 0y5 = 5°, ¢o5 = 2.5°,
k=1.38x10"2W/K, B=30% , Ty=290K, F,=2.5,1 =
4.7 TR ISR MR p, = 1075 TR AW RG] 7,
=3s; T 35 19I5 K S5 /N I AL R A 3 2 B4y 0
[ -60,601F1[ —30,30], 8 T 5 e 3 A8 R 5 — 20,
HR 2 XHE DL G — B EBCX (8], B 0,0, = 0, 0,0 = 120,
iin = 05 Py = 603 W57 2 BEFR B SR ( Ny = 2) BIRI UG 17
B3k (FAAL km) : (80,6,0), (70,4,20) , 43 3 LA B
(P m/s): (- 300,0,0), ( —300,0,0) Al £1 J5 4525 &

3,7 WML R BRI 6 =0.01m?;

TEL AN B, mT DA I 55 SR e 508 2l I B B, X
PIESE H = 1,76 PPSO B3k & L, (e 5 MR+ HF
M1, M2, M3, M4, S1, M1 YE R > Master 15 555 4 T 5K
PURPFE AR R AL, A R 5 AN RN B ¢
AT (3R 1) B R F8H 4 N, =205
EARKEL Ny, = 205 FUE T HEAL 2 A& DR RFEAT — IR
{5 B A 7535 I B BRI 5238 R D R HEECE
N = 100; {5 FLEFH] 100s.
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c 0 0.5 1 1.5 2
¢ 2 1.5 1 0.5 0

5.2 FE&ERSH
5.2.1 MPC #&EE RS 7

WICAE MATLAB 58 T 4w'5 11 HLAR 7, H it
17 PSO fdi J1 T MATLAB parallel toolbox. 5 T DU Fi s 75
MR AT O BT 4347, BV MPC 78 3h8 2% 5 g B AL
FORWE | B O R4S R RS | /N TS R SR 5 MPC
W LA PPSO P Ak K g A5 21 5 Fifi B 5K 1 Ry B IR BE ML R A
FRE S KV B SR, RO 42 B 29 48 2 B AR IF %) 87 ik i i
DRPRI 0 ] 2 Tt AT 45 2R 5 /DN 9 [ SR, B e R B
T8 BARIE X T 3K I o B B8R N s AT R
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TIEF R A VR S AR A 2, FLA T A 10 3 1 A
54 114 o X6F R BT AN MR RE ). B S R AR T
95% Hk A3 65 00 A 238 LR T B IR TR HLES [A) % L, B
7, MPC V& 8155 W il B11 55 W% J5 K38 181 5 s o 1) o
FL5S 60s.80s Fl1 90s B il i 95% WA 4G I AE SR TR | e
NV L 3G % A B B[R] P — ELR B IR B SR v L,
MPC /R Bl 5K T B 35 AT LATE L A0 R HL L LA SE R BB A
DUAE 232 S B B B A 19 B2 1 800 5 R 5 . MPC K 5
R EACDLIR 1 B A48 R T 9 A3k 2 T
F2 MPCERMMEN TR TR

ik 1 ik 2

LS - :

s | EER | o | | BER | it | e

BB | U | B | 85| BN | EO

0s 2 15° 10° 1 78° 22°
Ss 2 30° 7° 1 66° 5°
10s 1 18° 12° 2 9° 23°
15s 2 39° 6° 1 27° 9°
20s 2 30° 11° 1 11° 21°
25s 2 40° 9° 1 27° 7
30s 1 23° 22° 2 28° 14°
35s 2 55° 13° 1 17° 420
40s 2 37° 9° 1 18° 19°
45s 2 56° 12° 1 30° 16°
50s 2 30° 18° 1 30° 15°
55s 2 32° 11° 1 25° 19°
60s 2 30° 11° 1 32° 11°
65s 2 29° 13° 1 37° 11°
70s 2 73° 15° 1 26° 20°
75s 1 40° 25° 2 90° 10°
80s 2 74° 10° 1 40° 28°
85s 2 83° 11° 1 40° 28°
90s 2 76° 9° 1 43° 21°
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100s 2 76° 15° 1 42° 21°

5.2.2 PPSO EikMERES

ASCHERT MPC VR ) 158 B g A7 O AL R A B, R T
BT MM-SS (#3147 PSO 5345 fif ) T MATLAB parallel
toolbox, A< 3L 33 B B ) I AT SR W& 4T 15 L4 AT, )
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Slave [Al{ B 58 &L= SRR E T 4 MR RE, S50 &
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BT PR AL , 280 B 1 ) Master3. SL56
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