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Collaborative Electromagnetic Suppression Method for Electromagnetic

Security Control of Major Events
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Abstract: The electromagnetic security cooperative suppression technology in the security area of major events
under the complex urban environment is presented in this paper. Firstly, the complex urban electromagnetic
environment is modeled by using the radio wave propagation model suitable for dense urban environment.
Secondly, aiming at the problem of efficient electromagnetic suppression and effective avoidance of harmful
interference, the potential game method is used to design the cooperative deployment algorithm of
electromagnetic suppression equipment. Building upon this, the power optimization method of suppression
equipment based on genetic algorithm is proposed to achieve the efficient delivery of interference power under
the cooperative work of electromagnetic suppression equipment. The simulation results indicate that the
proposed electromagnetic suppression equipment deployment algorithm can obtain outstanding performance
similar to the theoretical optimal method (i.e., traversal algorithm), with lower computational complexity.
Moreover, under identical interference effectiveness, the proposed power optimization algorithm reduces
transmission power by over 50% compared to the traditional interference power allocation methods, thereby
achieving precise collaborative control.
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Ha = (as,,a_s,) R ITA & H5E—HF5E I

0 LB UE SNSRI ER A s N A E= gL Ve R R
R ERIGa T, Wk rls; RIS R 2L

us, (as;,a—s;) = wU1s, + (1 — w)Uss, (17)

KA, Ui, Nas, = TR SR B G 5l
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TRV ZNFHE LS, Uss, Nas, = 1A% iR GEL TR
1 2 2
o= |1 ( pp) . ( pp> (18)
N+Q71 (t;" s; ngc s;

Win

P
K19, PAARREE, wa NZNAH T

B . p M S G hHF AR

— 1
P:m (Z Z as, P, ¢+ Z Z aSiPsi’cq>

U2Si =

(19)

t; €T s;€S cq€C ;€8
(20)
WA ) T £ B B A IR T R R
G= {87 A, {usi}SiES} (21)

K21, SHEH A, AN IR
0, e, JNCS R

ST P66 T 95 PR A4t o 4 8 B ok
SRV R HLZR R SE SN A SO . BV 3T i A
WIR: ¥, M MZRRAIAL: K, 7EREHL
R AT I T E ARG, ZEARR A AR
AT R, T R,
SR FRSOR A

PR WA EARA YA

BRSO, IS TR R P,
B TR B P, 1 4 3% 05 P
WIS B RO MUY, = 0o

BRGNP T A B A T %

o 5 T - 135 I B B 6 B
Pt B LB TRV = {vdy, vy, var )
T Voa, € ST d, FTHLE B % L

BW3 B T R AT

R 5 TR T2 Py = [Pay s, Dty
Po, €R, H#H] G H0T 38 20 5 EPC,, =
(Pay e, Jatx@s Py € Ry FFH77 %0 F B ANTE LT 5
T S BT T2 Ny

P= > Po s (22)
Vg, EV

PCS:m = Z Pvdm,cq (23)
Va, EV

HX TV eT, Yo, ey BAHP™ > P,
P > P, WO E R s B B R IR, &
MR BB ER2 . R (18) T 5 B A i Y n J2 /8 |
BRI DR e 22, i 5 1 5 B 40 A 1
ISR, 1ERBAHET, .

FIFH B4 BT EP W o =[Py, ] M

Py, wy, € Ry PRI S0 T BINFE A 4 A R ICT

Pyl = %" Puy (24)

vq, EV

X Fvw, € W, P < P IRACKIZH S
HET, MZABRREERA A7 BN
SPEAR, RGN —. FIAR(19)HHE AR R
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JE i) 20 R AR A S O, X P Y B T R bR 2
Uy M A B3 50 b, BUE Jw, wE A
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T A HIBTUSK

BV %5 24 17 2 ) B8 B0 U R0 280 BR B e M Unin
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NEFEERNR BRI ETEMNE TR, &
D) G T Ui X6 25 5350 B BN B L % S B B
HE. LR, 1035 I 5N Ui S 5T
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BiE 1 ETHHETNENREMENEEE
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WAL
(1) BB SHRHEe
(2) WIHEARI A B ME Uin. = 00, 1A Er =1
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PR R A(22) TS B IR S R Bl TR 2
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if ;"™ > pih, psm > pib then
U A (18), 3(19), R (20), 30(24), K (25)it
GIEE
Unin < 53040 o Bt /M
else
r=r—+1
end if

end for

Until [UT — Upin| < €
it VAR RS B RS TT S
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q q
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VENIR A, AR 7T A R AR A28
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FE A& R TR E . A& T DTy
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AM, AFZYHRTT RN, il e DN E N
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92,1 922 921
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gma gm0 gMLI

K27, B AR R AR R ik, Bl
BB — A %R, g, SR (2 € [1, M])
(LR, BRI € (1, 1) KR ST T, )
T3 B35 10 T 1 S S AR A 7 v R

SGA = (C,F, Py, M,®,I',2,T). (28)
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IR

vE SO Lyl

VB B AHE AT . R S, R
TR MERTNX = (921902 Yoy Go1)» THI
VE 41 ¥ % 10 B, 75 T 1 8 4 0 T4 3h 2% 36
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BE BAMEIUH g, € [L PR, (EABIEREE P
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S L PR R R AL AR 2, i
AR AR MR R FIBRE 10 AMAEERIE 5 H
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T/ EFEH

TR PROE L AR BN BN, R B 3 N BE A
KEMAREAT ]G BB A o AR SCR R B L 3t
Ji#i# (Stochastic Universal Sampling, SUS) /&%
TH AL 15 5 (Roulette Wheel Selection, RWS) ]
BOBERRA . FERWSHY, 15 55K Y 3 1 7 1 1ok
SRR L, 8N R AR BOR A MATE R B Al i
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RWSHHE— AR AL BIFEE FEn N AMAI 75 2 e i
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D i
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FE G BN A Rk S e 1 AR AE A A v () o1
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Y LXIBH
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metic Crossover), P MARL A G104
HH ST A A
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XEBUH, XL, XE R A 22
MARAERAAR G A, X XL AR Gt fk
LR G 5 A R ASET I TAMAE, o 8RS
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BARTFHANER, G SRR ZE W, AT BN SR 0
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F—JEE NS AN, DL BN
R WA G b 1 rp %S R DR R b S DR
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T k6 KILEM

Fr HEACARHA B W B ORI A A0 K, s 1k
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ER

BT AL EE P R R ShZ A 5 W2,
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PG 2 TR RS AURR X A AL kmx 1 km,
AL B AL TR AT, RN A% L&A Y
AT X . T HI B, RS, MRS R
HERZRENNRETEERE, FIEFxRX
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AN X IRIE 5 03 A5 AT 20 T2 B A iy 404 R il i
R 3NERI G S0 AL A, AT
BIEHI %% RABES TP, R RE0E
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