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Abstract

In this paper, the cluster control problem with random disturbance is investigated based on the
ellipsoid integral. The value function is calculated by the HJB equation, and a numerical method is
established to obtain the optimal control of the swarm. The main conclusions can be used to deal
with the movement of the cluster in real scenes such as wind field and signal field.
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Figure 1. Comparison of ellipsoid motion with and without disturbance

1. BRMENEHEKIZ X EE

&1 1 2 TR B O EERIG 3, S TR H S P A W) G P PP AT T, 5 1 0 P g T
th A1 AR RGN BENLIRSH 5 (BRI, tht d2 TR IR A WD B I TG A4 20 3 T BRI W0
A, 1 d3 AR RS BRI . INIRZITUS , B RS AR 2R 58 L A (s 35 0 B 33
FFRSE. PIANRGHE 0 = LI AIMHEI DI & (q(1),Q(1)) F & (g, (1), Q (1)) 25 A

q(1)=[1.0070 1.0069], Q(l):{1'3273 —1.4378}

-1.3115 25248 |'

DOI: 10.12677/pm.2022.124054 487 S H


https://doi.org/10.12677/pm.2022.124054

R,

iy
In

H

oy (1)=[0.9661 0.9661], Ql(l):{l'g%o —1-4645}_

-1.3745 2.5352

5. R4

AICEGE T B TIRSE, SEAMER RS 2 0m R V)i ) b0 5 B AR i o LB,
CHEMBGEREZ R ZRN . HB)I, HFREERMAER & (m,M ) ALK, AR 2 S 28 s A ] )
55 H AR 2 ¢ & 30

(a()-m,q(1)-m)+[Q(1)-M,Q(1)-M ]
=0.0072 +0.0069° +0.3273% +(~0.4378)" +(~0.3115)" +0.5248?
~0.6711<1,

T, BN IE T EEANEER 22 4 0 28 i i 5 D) A2 H PR R AR 8k, R I ERATTRIE ALY
MRERAE S LI T 23K 7 REE I B AR, S8E 7 ASCHUE SIS B .

[FIRE,  FATREALICEN A Bk 5 Gt 2 s A 5 D) 1) oo 55 E AR ) P oo Z2BEARVDS, 3 R AR
Z B ZERREUN . BA BENLIL BN IR ER 22 58 1 28 m AV 1 D) 11 55 H AR I 22 Ta)6 A2

<ql(l)—mf ., (1)-m, >+[Q1(1)_MF’Q1(1)_MF}
= (~0.0339)" +(~0.0339)" +0.3287 +(~0.4645)° +(~0.3745)° +0.5352°
~0.8196 <1
AR, ERANENIEIE T, R0 R D) i RO T B ARG A &0 A, X R BIEK
AIE IR RENS L 35 HlIZ S B8 FAndE. 48R, FERBIBORIN, JAIFF R BA Lsh Rk R G4
i o N BANAE H AR BRI A AR O, Be w] DUE I 51 Bk 2 S I R S8 [12], (645 RSERENs A 1%
AR T 28 HARER .

6. B4

AR F FE TR AL TRERA 3 25t ELA BERLIR S O SR AR ] Im AR BB S0, D R RR W], AR
(R BN B S S IUAE A2 1 O AE T N SR RHZ B BIREE F AR VR A B X R I 5 52, RES
BLSE R AR S I S R S IR (L B

SE K

[1] Pontryagin, L.S. (1962) The Mathematical Theory of Optimal Processes. John Wiley and Sons Inc., New York.
[2] Bellman, R. and Kalaba, R. (1965) Dynamic Programming and Modern Control Theory. Academic Press, New York.
[3] Krasovski, N.N. (1968) The Theory of Control of Motion: Linear Systems. Nauka, Moscow.

[4] Krasovski, A.B. (2012) On the Problem of Control for Ellipsoidal Motions. Proceedings of the Steklov Institute of Ma-
thematics, 277, 160-169. https://doi.org/10.1134/S0081543812040116

[5] Krasovski, A.B. and Valyi, I. (1991) Ellipsoidal Techniques for Dynamic Systems: The Problem of Control Synthesis.
Dynamics and Control, 1, 357-378. https://doi.org/10.1007/BF02169766

[6] Krasovski, N.N. (1986) The Control of a Dynamic System. Nauka, Moscow.

[7] Kurzhanski, A.B. and Valyi, I. (1997) Ellipsoidal Calculus for Estimation and Control. Boston, Birkhauser.
https://doi.org/10.1007/978-1-4612-0277-6

[8] Kurzhanski, A.B. and Valyi, 1. (1992) Ellipsoidal Techniques for Dynamic Systems: Control Synthesis for Uncertain
Systems. Dynamics and Control, 2, 87-111. https://doi.org/10.1007/BF02169492

[9] Krasovski, A.B. (2012) On the Problem of Control for Ellipsoidal Motions. Proceedings of the Steklov Institute of Ma-
thematics, 277, 160-169. https://doi.org/10.1134/S0081543812040116

DOI: 10.12677/pm.2022.124054 488 R


https://doi.org/10.12677/pm.2022.124054
https://doi.org/10.1134/S0081543812040116
https://doi.org/10.1007/BF02169766
https://doi.org/10.1007/978-1-4612-0277-6
https://doi.org/10.1007/BF02169492
https://doi.org/10.1134/S0081543812040116

BEMg, A

[10] Kurzhanski, A.B. and Mesyats, A.l. (2012) Optimal Control of Ellipsoidal Motions. Differential Equations, 48,
1502-1509. https://doi.org/10.1134/S0012266112110080

[11] Kurzhanski, A.B. and Varaiya, P. (2011) Optimization of Output Feedback Control under Set-Membership Uncertainty.
Journal of Optimization Theory and Applications, 151, 11-32. https://doi.org/10.1007/s10957-011-9861-z

[12] Kurzhanski, A.B. and Daryin, A.N. (2016) Complex Systems. Springer International Publishing, Heidelberg.

DOI: 10.12677/pm.2022.124054 489 S H


https://doi.org/10.12677/pm.2022.124054
https://doi.org/10.1134/S0012266112110080
https://doi.org/10.1007/s10957-011-9861-z

	基于椭球积分的集群扰动及其数值方法
	摘  要
	关键词
	Cluster Disturbance Based on Ellipsoid Calculus and Its Numerical Method
	Abstract
	Keywords
	1. 引言
	2. 基本椭球系统
	3. 具有随机扰动的椭球系统
	4. 数值仿真
	5. 结果分析
	6. 总结
	参考文献

