BHSRE

Control and Decision

SR IBC T T 25 TE AU 570 42 45 G A B B 2 1
PUKSR, B0, X, £l

SIHAS:

PUKSR, B, XU, SF. AU 22 T8 AHLE TP 5 G B R RS2 1 [T,

1518-1528.

TEZR R View online: https:/doi.org/10.13195/j.kzyjc.2025.0615

LT RGN HA SO

Articles you may be interested in

TIN5 1A 190 25 A 228 B PR T4 )
Observer—based networked multi-agent predictive control

PEl 5P, 2021, 36(9): 2290-2296  htips://doi.org/10.13195/).kzyjc.2019.1801
BT Bl 25 2R A AR 190 25 42 ] 22 e A

Pole-zero optimization design of dynamic observer for fault detection of networked control systems

PRI 5P 2021, 36(6): 1351-1360  https:/doi.ore/10.13195/).kzyjc.2019.1107

FET AP AR A 25 Y [ BR R B
Conditional generative adversarial siamese networks for object tracking

PEfil 5Pk, 2021, 36(5): 1110-1118  htips://doi.org/10.13195/).kzyjc.2019.1215
Anchor—free ) R H & WA T AN 51

Anchor—free scale adaptive pedestrian detection algorithm

PR S5 2021, 36(2): 295-302  hitps://doi.org/10.13195/j.kzyje.2020.0124
BT sh B AR LA E R G D R LR 4 ]

Approximate optimal tracking control for nonlinear systems based on neurodynamic optimization

PEfl 5P, 2021, 36(1): 97-104  https://doi.org/10.13195/j.kzyjc.2020.0056

T2 1] 5 R,

2026, 41(6):


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2025.0615
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1801
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1107
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1215
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0124
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0056

5541 % 55 6 W # % 5B x K Vol.41 No.6
2026 £ 6 H Control and  Decision Jun. 2026

SAER MR BT T 2 Jo AHLBYST U U 24 BA ER ER 2

RAKLE, BEE, 2 A2, I

(L AP RO N TR S Ak, 2 4300745
2. e RHEOR S ZHEE B RN B ROR 2 S seieE, I 430074)

 E: AT AREH IR RS (GNSS) MR B T X Hi it 05 32 - FR Bl 2 1) 4 A R 45 o) () R 5 %, D3 HR
GNSS 3w Bty T 1) 3552 8 AL s, B b R] 58 A e AR Bevt — Fh B T H A B w5 45 5 V0L BE S, 25
RE B ) B N T PR A A T A 0 S e, AR — B AR A AN T B, AN B UK UCR B S S, BRI AR
GNSS # B Bt Bz B H 00 52 M 75 A7 1 2540 T SEIIUNT BRI 38 B SR AS B 841, 75 BRI TH 50 0 HE 1) [ e 4 v 4
PR, NG, g6 AR T AT IR E AL 4 T 8 5 BRME 2 T I BIAS 28 B0 R, 83 ) FH SR DA ik 22 D9 2% 32 ALME
PRI A % BSOSt I B A S A AdUR AL (DETM), 11T BRI 3 0038 T S D3 ) SR, DR AIE T 0 o B ik 4 5 38 ) e e R
ER, BRI TO@A5 AT 5 . A BT R LOAIE T BT 7 v 2.

SRR WP B\ IR ER IS ZIMKAET AL SRR LE; RPN MEMNYE; S HAMR NS B
e g il

FESHS: TP273 MERFRSES: A

DOI: 10.13195/j.kzyjc.2025.0615

SIS WUKAR, S B, X, . ARG Bt~ 2 T A WL TP 1 450 2 BA R R 45 1) (7). 4241 5 T 3R,
2026, 41(6): 1518-1528.

Adversarial formation tracking control against GNSS spoofing attacks
within leader-follower structure
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430074, China; 2. National Key Laboratory of Multispectral Information Intelligent Processing Technology,
Huazhong University of Science and Technology, Wuahan 430074, China)

Abstract: This paper investigates the adversarial formation tracking control problem under global navigation satellite
system (GNSS) spoofing attacks within leader-follower structure. First, to obtain the actual positioning data under
GNSS spoofing attacks, an event-based attack detection and switching mechanism is designed using the cooperative
location technology. Subsequently, considering the influence of output measurement noise on the accuracy of state
estimation, a secure state estimator is constructed, which ensures continuous estimation of the follower’s actual states
using only sampled signals. Then, the dynamic interaction relationship between the leader and followers is
reconstructed using multiplayer nonzero-sum game (MNSG) theory. By employing the single-critic neural networks to
approximate the value function and utilizing the dynamic event-triggered mechanism (DETM), approximate optimal
control strategies are developed for followers to guarantee stable tracking of the adversarial leader. Simulation studies
validate the effectiveness of the proposed approach.

Keywords: adversarial formation tracking control; MNSG; GNSS spoofing attacks; single-critic neural networks;
DETM; optimal control
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