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New Progress in Cooperative Guidance for Aircraft Swarm System

LU Jin-Hu' YU Jiang-Long! DONG Xi-Wang" *?

Abstract Cooperative guidance is one of the most critical links in the execution of cooperative tasks for aircraft
swarm system, and is also one of the most important research directions in the field of aircraft guidance and con-
trol in recent years. Cooperative guidance has evolved from simple constraints to complex constraints, from single
tasks to complex tasks. First, this paper classifies the cooperative guidance issues from the perspective of its devel-
opment history and task level, summarizing existing cooperative guidance methods into four categories: Cooperat-
ive guidance under impact time/angle constraint, cooperative guidance under formation constraint, cooperative
guidance under role and task complementarity, and cooperative guidance under game adversarial conditions.
Second, the paper summarizes the latest progress in related fields theoretical results by domestic and foreign schol-
ars, and reviews the advantages and disadvantages and applicable scope of related research methods from the per-
spective of research method. Finally, the paper conducts in-depth analysis of the technical challenges and diffi-
culties in the field of cooperative guidance, and provides a forward-looking perspective on the future development of
cooperative guidance technology.
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Fig.1 Development process of aircraft swarm system cooperative guidance

T3 000 SRAEAH I SRR ZIIN AN el S5 MR B
W [F) ] EAR AR WO BT 5 < =1 (2016—
2020 ) MEIF <D0 T (2021—2025 ) FRIHA
[ FRI AT 70 4

I ) ) 5 6 A F D RERIAT 45 K, 4T
I 8] /£ B2 29 0T (0 v [R] 1] 2 07 v i - tH B 1
[ 7 vk, XA B R AT AT o ) AT 55 R S A
MR . WAT a SR AT BEIN B A O 1) A 55 ),
AT A L DR FF A I, T B 7R A R /5
— BOL R CRFFRR 8 A B 8 T PAT B R RIS P
[ 40T G2 A0 [R)IEASAE 55, DRI, 2 BA ARG AL 2 3R F (1
G AP 5] 1) 32 7 vERE T AR, FH T R R R
[F i AT 5. SR, AT RIS 2 vE T, RATHS
R AT B O e, AERR WAT 2R AR LA
RN, AT SRR EAR IS BB LLA R A
EHAT AR F ) FAE 5%, SCBLThRe B AN S A HL
A, IXRT R WM T A ORI 55 TLAN B 5] i)
FITVE. ARk, BEAE X7 B AE 7T AT AR SRR
vERESRTE, XU B R & LB AR ), tRREE A
TR POE K R, B s A T 1 P 5] 12 2 1)
SRR P RIS AT AR, R RO R B A R
25 RENHUER S R AR L —

AR, NTREBHEA. F A5 EmBAR
A B SE IS T SRR A B 2 T AR A 2 T KO

J&, V]S TRESC Bl OB & AR SE Al SR T
FESR PR N A, AT 4% SR T W R X A 5 H
WEXHURIAE S5 5%, 10 AT SRS RE VD [F) 1) 3 R 4
AN ABLED RE A1+ 15 2 1% far BE /0 AR RE DM E
SR S R A 2R, BARRBE LR =ANJ5 1.

1) §9HLENAE A1 T A ks O [F) ) 3 Pk k. BEE AR
FLVRIZHT R 4, HIRPLBNRE 1) AT 45 75 24E
SN2t (K By R ) S AR R, SEBIL RS L B )
il .

2) SRIEEXS P S O ) ) T . L fkiE
{5 XTHUR PRI B, th 2 A B[R] 5 A T i )
RRBE . —. WAT AR EAER PO N L B
B AE L AR LSE L 45 B A EL.

3) AHAEAEST T KR REV R 4 S Bk, P [R]
T AEA RS REE/AT S, KRRk
A 75 T [ 2R 0 ) S W R 5 B IR SR B
72 R, N TR BESORN 5 AR
LIRS DI =S

T BRI JENE SRR, A SO R T 0
KRS IREANAT 55 G 0] iy FE HEAT A 40 B 45, Fg Ll oy
AT I 18] /A B LD AT B B IR 3 G ARG B 2
WO P E L A R S5 AN T B E]
RS HUEAE T I P R ) 3 55 DU SR 0 [ 1) 3 075 7.
AP RABOA PRI AR B R e ke s i — A



4 3 B RS AT SRR Uh Rl ot 729

FEXTIE T OHESE, 10 HAT B TR N B A AR O B 7] )
FINEBTWIEAA F B . A SCERER T 1H N A
FH ORI TE AL, X AR PR 5 M R AT RN 20 M7,
XS Bl R 1) AR AR R FEHEAT T TR 1R e 2.

1 $TRETE R SR T AT R R
HEHIS

v R 1) 3 B S A RO R S il R B RAT 3 TE) 1Y
B S PR 2, ST I S AT Y
PRI o, B RAT SR EE A RS R I 1 L A 2R A
LA HAREAT P [RIFT v, 341, 2 dm i 2 4]
W R RIS, L REORAIE AT 2 SR SE T 1 8
Hh ] T o ) TR B B3l e BOd AR AL PN
R DR o 2 g B[R] L 2 [ S 240 SR 1 B[R] 4G 2R P RS
FSEIL, N AT SR AE4E 8 AL B AT P[RR 55 S it Ok
b, BEAE AL S5 LR AW B A, 2 om I 45 20T
AT AR A T U7 i AT A AL BE T
B HE BRI . A A AT ) RAT AR SRR
(7] ] T AR BLAE AT T I (B 205 BB [ 2 Tl
FHEELIACN (P R 1) 3 3T oy IS R0 AT A LR 1)
PR3, G 2 frs.

1.1 $TEREARTHHESS

I T 204N P R S, B IE S ad i —
B AR, TR ORI AR AT R ZE B 1 R 4,
SR JE R 3 S AR R RSB RAT SR AR RES H AR 4 Rl
e A S Rl T 0T S A S R PR R T IR RO
FRACK, MR 3 R . BUE DAL P R 2 R BE B
IR fil] 3 (1 A L K.

111 ETRERRNITEREZRTHEGS
ik

FEFE TR P2 SRS T v I TR) 20 3 3 [ 1) 2 4

] RSB R R AT I R B A AR SRR
LLBERE BT R 0 AT I ) sl i R A B A L
15 BT 2T AT AR BRER SR <, M RIR
RATIN [T BRIER TR ZE B J) AT SRR [13—14] B
M Y — A T B AR AT I TR R 2 S A5 A v
el 3 51, SEIL 1 on Ak H AR A R T
I R ET o, I HLA R RO 28 S R I ) — 250 B =] ol
T BT BIRBEM, SCER [15] BRI R T XUZ )
[ i) 2840, TR g b A & )2, il ad — Sk v il
FER P R AR T I R4 TRIE R A 4T a7
ISF T 2 ) | S A S LW R ) 3 SR RUAT IR ] SR
iR LB MR, Horh 22— AR LU 51k S i
b AR LE B 5] SOE R AN A R B, 48
2RI G T BEAh, fEN N =2 IERBREL B 3
I, JE I 5 9 3R] DAHE 3 Y S I AE R 1
I IR, BN 2Rl 53— 248 DR,

WRZE R TT R R s B PP S
AR ] 2 R ) S5 A% 14 3 5 R 2 BOR N A
fa. SRTBLA K75 %, AR RAT I R Al 7 v
2R XS IE H AR, XTI sh sz B AR 2
s, A AT I B (Al R AT 15 P v
1.1.2  ETHERERAIT HRTEILYR T hEH S

ik

BT B BREASOR T oo i 8] 2 50T B 7 1) 3
T, — SRR U Ul (R ) S SR A HEAT i, AR
SE TR AR AT I 8] B R A5 R AC B AR 211
IR A AT I AR 9982 LR, M@ a1 T
I ) i A R S A U R | Sl A i 2
KT ASRAS AT BT v I [R145 2 P g A A
X, AR TR AT DA TP BRI Bl 7 ] 5 R S B
ATES SRR AN T . T SRR B AR
BAE, RGBSR, HATR2 s

Fig.2

TR T /£ BE LIRS 16T s SR A W ) ) 5

FT L I IR B P ) 1) =

T A PE LT F B[R )

| (o T 3 R R T il 40K
DR S
| @ BT LSRR 47 40

R W [R5 7 i

U oL T B R 4T E i 4
| AR RIS T
o | @ FETFRALEA BT el R 23R
NGRS
| e B TR L S AT i 2R
NG L s VARES

oI T B L 5 5] 19T o A
LT W EIH T

o T ARG M | AT i f FE 4
ARSI RrS
oLl T ih A L LR
NN L iRrS

oL TR L 3] AT i A AR
TR T

ST LA 2K A0 | |

o T B B AT T i 1) A
LT W R 5T i

o L THE T2 T i o )
FBELI T B IR ) 7 ik

o LT BB 3] AT ol I 1A A
FAEEAH T ORI 3 7%

_____________________________________________________________________________________________

B2 2 S 20RO TRAT SRR Ob Rl ) 3 75

Cooperative guidance methods for aircraft swarm system under terminal spatio-temporal constraints
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