L 2% Bl 1R

Aeronautical Science & Technology

il {5 I ERE Bl ] 32 18
WiEZ) R FUAV HE &
{155 Bl 51k

o1 AL
13 e e VR Y
LUGIE TR, BevG V6422 710072
202 T A S IF s T ~RA Tl — AL EORE DR i e as, B 144¢ 710065
B E4x S RAN I E A& L3 B AR 54 B E AL, B R R 2| TR I R A e R AR UL REIE E 4
KA, AXHREBT 2% —FBHZE X (SCBAA) . § 46, 3T H 5L & 37 IR IF P A7 78 09 3 15 20 ok DL RN 5 [ 4 oF & J6) Rt
TT R AET L XAV E 250 TR, R IT T 4563068 0 2000 R B2 49 KA. 2ok, v R % R AFL M
F4TH 2 — BRI LT HES 0B R o REEE A, ERES PRI ES N ERES T NRREES LB, E
T LR EURFREEELIN L AN E— BRI TS0, TEERLW, ZEET AR MBI E LT N H

Apr. 25 2024 Vol. 35 No.04 18-24

R % T AN B2 4 17 R, JF 38 B7 5 A 3040 o A 4 0 B xd SE R N B K

KR AL H; pARESLHIW; WREF;, SHEQRE R, TANERH,; #HEAHREEZH

FEHDES: V279 HERRIRES A

W% % 15 BALRIA RALBE T W H2 T B R 4 22 2R
HARTREIL AL R ah A SRS A, VR S A
F B — TS T i S A 18] 04 b [0 e A i get .
d, JE AHLEERE (UAV Swarm) i T H HLAT AR A | 4L
TN GAT ERE R B 58 ARG AR AERE 9 5
PP B A TP AR B TR . HATIC AR
Fw@ 2R ARG TN A RRTE ML S/ N jiE
FICAMLEE s A1, T AHLAT I A 55t A% G 1 i 5 i
W BARS | S4B, P R BRI AT ol T gk
W5 LTRSS AT 55 R AWT & . SR
ST AHIEE T, TC AV P EIE SRR A 1A 5 315 2 B
H AL e SR BT 1 Z BRI el 78 5 4 R ER
i, SEP R RUE 5543 TSR 21 Wi TC LA BRI T A 4
),

5503 PR B A7 A 1y i, T o A U 55
Sy TN AG AT 55 A Fe i A, b, 4 rp 20T 55 43 et
MREE O B US540 BT 58 T I AR R G 4519 A
I3 RATECEE A, SR, B T A#AE NP-hard [R]85, >4 KB AL

DOI:10.19452/j.issn1007-5453.2024.04.003

D5 W RASERE i), 4 AT 55 43 BC i) SO0 A2 2% B 4 2 b
KEL, AR, FAEAE AT 8 RECR G EA L
A3 AT 55 3 T AR A 38 2ok B A P9 A 22 T )38 5 58
H W AT B oS, DASE IR AR AR A 25 de AR
1 AR 42 4 Jm {5 B rhoe 9 A, B A A 20T 55
TC B R S H A 55 23 P R #4 5. Choi S5 e dn s
DR — RS A B T — B2 (CBAA)
DL K — B 57k (CBBA) |, fRIE 2 /D A7 7E 50% 1) 1 Al
P 5 B BRSNS A4 T AL T2 28 B4T: 55 i HAT (i
JP LI B2 T 2 AR o A A S, AT S
SRR AT B SR AR AR A e .
FEAEER X 2 T8 AMLY FAT 55 43 T A IR 24 o ) A, 2
BRI S i 0 i ) S A P D B Y 2 L WS R
Al NERIE b AT 45 A8 . R SOk A A e LA B
AT S EERE LT TC ML 75 BAHL, I AT Sk
HUE 55 DB B BEAR AR S o R, 76 FL SRR A R
o AL AR PR B A B, Jovk S & Rl s . [RlE, il
38 A A S A BRI, T AMLIGE: S AR 48T A ML

UgFSEEA: 2023-09-14; RIBEHA: 2024-01-04; RFAABHA: 2024-02-05

EEWME: MEREESE (20185853040)

SIFE#E I : Lu Xiaodong, Wang Yiming, Wang Wei. Multi-target assignment methods for uav swarm under communication constraints [J].
Aeronautical Science & Technology,2024,35(04):18-24. Ft%R, F—I8, F1%. BELIF F UAV EENEEEBIIER D IREEJ] /1
FRIZHT K, 2024,35(04) : 18-24.



PR 8 A2 F UAV SRR b PARAT: 55 0 Bl 51k

19

SEARFEEIAR o AN, i T IR R AT, AR AEAE SR A T
155 1 R Hp S i 42y FARA BT gtk b ad )it
AR SCAE ) CBAA fJERR 32 1 70 20— Sk 4 3258 1k
(SCBAA), W] SEBUAE {5 £ AR MRS Bl 2 R A1 9 2
TR JEHR B AL 5570 Bl o ASCEZR I 170 —3
PEFASZIA T SCBAA, i R 1 38 {5 24 o LA S AR I 2 R 25 AF
T Z IR B — BRI AP AT 5573 BE A1 [, A
SCER T BT A H YR A R (S ML, PRI T 7E3)
ASHET AT AT PAFARE RAE 55 3 BCER He ol 1AL 55701
ARG

1 [BlREHEIAR R R
1.1 [ElRERER

LBREE IS, AN FHEMBE AR, R Ak
oy BAn{E R Hesh, i THaE (5 IR, R e 2% &3] B AR (s B
10 S B M L JE AL IE R AN 21 Y F AR A B AL B 45 4R
HEN LA T A TC AL, DRI FEAT 5540 BEwI i, o AHLH BE
PeAs BN KRB EE B, ok M HbR g L H
FREARBLENE B o 24 HbREEATC ABLERE FEIET, Jo AL
AT ASRECH B LA ., IR A% i 240 308 £ 10 L P9 A A
LBTEAML.

N T A BTG AL 8] o s 43 Tl P9 A% 3% - E B
B B0 0 S A 20 | AR SORE AR 29 A0 N 5 B AL T
BREL (hop) 241, 4> HARE B AR A A iR R B AL
BRES R R A AR T D SR I, B AR Rk
TekRE R o AT TEAS BT, Al AR S
B JC AL R0 A5 M 4 Q, B bR R RETE 12507 M 4%
T T AL AE (LR 1)

‘ FpRIfER ;
BRI § i3 4 !
' i
8 EABLL A )€ 4
A2 AL

K1 BREACT BARE B

Fig.1 Target information transmission under hop constraints
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Table 1 Initial motion parameters of the UAV
s {7 /m HE/(m/s) 0/(°) @, /()
UAV1 (0, 734, 312) 103 0 -90
UAV2 (1304, 708, -98) 109 0 -90
UAV3 (2054, 726, -899) 109 0 -90
UAV4 (2901, 719, -588) 104 0 -90
UAVS (3504, 719, -1051) 101 0 -90
UAV6 (4703, 722, -274) 107 0 -90
UAV7 (5934, 747,159.6) 101 0 -90
UAVS (6577, 725, -372) 106 0 -90
&2 BEWMBEHER
Table 2 Initial motion parameters of the targets
i 7 /m M/ (m)s) 0/(°) @, /(°)
UAV1 (1800,0, 11000) 28 0 90°
UAV2 (4739, 0, 11347) 23 0 90°
UAV3 (6739, 0, 11000) 26 0 90°
UAV4 (8439, 0, 11876) 29 0 90°
UAV5 (10500, 0, 11060) 22 0 90°
UAV6 (12560, 0, 11000) 20 0 90°
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Fig.2 Motion trajectory of UAV-target
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Fig.4 Primary task assignment results
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Constraints

Lu Xiaodong', Wang Yiming', Wang Wei*

1. Northwestern Polytechnical University, Xi’an 710072, China

2. National Key Laboratory of Science and Technology on Aircraft Control, AVIC Flight Automatic Control Research
Institute, Xi’an 710065, China

Abstract: Considering the constraints of communication range and detection scope in the UAV swarm, this paper
proposed the Stepwise Consensus-Based Auction Algorithm (SCBAA) to address the problem of multi-UAV
cooperative interception of maneuvering targets. Firstly, the issues caused by the limited communication and
detection range between the UAVs in the real battlefield environment are described and analyzed. Then, a localized
task assignment model considering the communication constraints is proposed with a comprehensive utility function
along with multi-task assignment constraints. Furthermore, to resolve the assignment conflicts of multi-UAVs targeting
multi-target, the task assignment processes are divided into the primary and secondary stages, which could achieve
the conflict-free assignment by applying a new consensus interaction variable that called the primary task bid creation
with time variable. Finally, the mathematical simulation results demonstrated that the proposed algorithm can
achieved tasking and coordinated strikes against multiple maneuvering targets even with the constraints of
communication and detection range.

Key Words: communication constraints; distributed task assignment; auction algorithm; real-time reallocation
algorithm; UAV swarm; multi target cooperative interception
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