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A Refined and Complex Method for Evaluating the Similarity of Electromagnetic Environments
Hai Li Ding Su Jiajin Song
P.O. Box 429, Chadianzi, Chengdu

[Abstract] The evaluation of the similarity of complex electromagnetic environments is an indispensable link in
constructing realistic complex electromagnetic environments. Aiming at the problem that traditional methods
for evaluating the similarity of complex electromagnetic environments are too simplistic and cannot fully and
precisely reflect the effectiveness of complex electromagnetic environment construction, this paper proposes a
method to evaluate the similarity of complex electromagnetic environments from four aspects: similarity factors,
the similarity of individual electromagnetic signals, the similarity of various types of complex electromagnetic
environments, the similarity of equipment — oriented complex electromagnetic environments, and the similarity
of system — oriented complex electromagnetic environments. This method can obtain signal — level, equipment
— level, and system — level similarity evaluations, realizing a multi — dimensional, refined, and comprehensive
evaluation of the similarity of complex electromagnetic environments. It provides an accurate basis for the
optimization and iteration of electromagnetic environment construction schemes and the dynamic adjustment of
real — time complex electromagnetic environment construction.

[Key words] complex electromagnetic environment construction; complex electromagnetic environment

similarity evaluation; similarity factor; electromagnetic signal similarity

55

a8 B R 2% PR IA R A5 A2 A T I R i) B A Ak
FIRGHZ ™, T 52 A% o0 S5 A 0 BE VT 1% Dy B IR B4 15 110
HEIRATZ —, BAERIE B BIA S AN T R A B “ B A
B “HZB” W, AR BB BCR, 1E 9
MIEAR ARG IR SRR B 5 SN R HL G 5 S PR A 1 3l 2 T 4 1
Tt o A% L 10 = % R A B AR LU VR 5 90 ) 52, Ei%k 4=t
5 240 S 2 PR PR B R TR

AR T — AL B RS S AR . %2R
SO AL . e AR R . RGEE A

FGFA S AR ADURE DY AN 5 T AT B 2% FL R AR (BL B VP A, BE 5 3R
YA 5 AR LA TP 2B % R DL S8 PP A 4% R R DL FEE PR A,
SCHL T Sk PRI ARACUE 2 4 RS Al AL 2 THI VA
1 i fEEiME R E L

2% PR ISR AR ALURE B P 4 1 46 T B UL B I R 2 W
HEPR B A5 5 5 T ) 7 R IA 545 5 1R — E0hk, BT bLea A v
WA T R M PR A A B ) R Al T . SR AR S AR LA E
P TR R R IAE SRR TR AR I TS S A
AP FE bR B SHUE S AU PP IR PR AR S ST
55 LR PR R, B FURAS 5 2 MU AU K] 7 I S

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 71



Engineering Technology Development

T AEBMARER
HOLOE AW ORA 1.062025 4
EEAL BTG (ISSND: 2737-4505(P) / 2737-4513(0)

TP Ty TR IR OB 7o JARSA LR TR B L B AL B T
SEB AN JF AT 50, A3 5 A RS S AR, AR ik 2
6 AR A o, A6 B FRL 135 5 ADLIEE 49 K 2 R 4% Fh R
AU . %05 5 AR VA S b B HE F A 135 2R
BAHLRE VA b R PR R B AT L S48 6 b A 5
F B ST 6, 48 5 Fh1 % 2K o 5 5 AL B 2 T s
6 R LR SRR D, 24 B 50 £ 45 A B P 2 AR
RGO, JE A A % 5 A R B U T A T R R G 4
REFF AL .

2 SZHUMIERELEUEITE

2. L/ RS AR 5

EERRRNE A S . BRTRES. BESHMES. @
(5 ST 2 e 2, BB 6T SR IR L T 4
R R B 554 7 T RO AU E R BRI A 1 5, ik
TS B SHUE D B BTSSR

2. 1. DSUSUHILIR T

BT EIA S S, B T EIAE B TR, Hok.
5 LA A K T AR T 2 M1 2 5 AT SRR UL R T
L, 24 T ARSI R — S, FUAT LR TR0, TAESR
A, KRR R R R B .

528 TR () Fr kAT 8, b £ b
REFRE TR BN (5 B OB, 7 o R v R B O
A B

\f—-f’

vV, = 1 _— (1)
! max (£, )

Bk e . R (2) B Ak AT TS, b R
R 55 17 M o R A0 7K P R B o (2 R
AL, N, o V7 44 M B SR 75 3K sty BB

FANE S IR GE AR R AL

’ N, — N,
sz—ﬁfﬂﬁfxl——‘f - @
R, UR, max (V,, N7.)

R SRR (3) Frosnsd Tt s, Kb S, o ST 4

0l 2 7 ) e HEL RGPS S5 AN 5 SR FL AN 85 o BN 5 1) SR
ESE
S, NS,
v, = +—=L 3)
S, Us;

X EETHE S, R (@) Bros ik s A7 S el 5 5

HAEL R R, o R Y 52 VB B R B 75 R R B
MRS TS S0 T 2 T .

Ve = % (4)
r r

EFXVIRE SAUVE S, B s (S e Al O 2R D
MES ) 2 e AT STUSAR AR 7o B . SRS A Ve
SES WAL By, WRAREYT, A 7 A — 8 WA L
A {80, 458 77 =X — 55, AR A R85 2R A R i
Bk,

TES: B XEAE SAUE R B NS, AT 5 Tk [
SEATER AL TR A P AR AL, DR b AT AR B PR - T S 5 v
KR () BT

Bea: SRH R (5) s indis T it s, Kb S, o ST g
o7 ) LR ) 75 5 LB 5 b AN BT 5 B
BV, V] 53 3135 ML o R R 5 5K e R o o
ANE(E S S BRI

oo S NS 1——‘Vf_Vf, (5)
! S. s max (V,., V/)

Bl s ST IS 5, AU S A T 5 S
REEAR L, SR 3 (4) B 5 AT UgAR AR 1 15

2. 1. 2I AR AR 73 5

B FRIAAE 5, AT 2035 BOA B BARRAE 5, I8
AR50 0 T RELLPAT T, F5 Z RTINS %45 5 A7 4E, I SAr oL
PIF 9L ik 8 M5 5, Bk 312K 20 (45 1] 5 00
HIEE . ESE. B, kel A o,
SRARABLEE S0, ikt o S Y — S0t MR AN [R R 2R R AN R]
G YR

B EA: SRR (6) B r it s, Rep 70 T 4

T B PR ISR R 5 SR LA B8 v BN T IR A5 5 O kol B
2R

. T -7 ©
14 = _——_— 6
‘ max (7., 77)

r’>r

EHES: AR D PRk i, K R, . R 5

TR B PR ISR R 5 SR LA B8 v BN T IR A5 5 Okl 2
BTG

72 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering Technology Development

TAEBARERE
B 6GeN 4 eNRA 1.0€2025 4F
EHFA: W TS (ISSND: 2737-4505(P) / 2737-4513(0)

_ RO

Vv, = 7
COR UR @

S RHAR Q) PoryElris, Kb S, . S 4

TR A B R R PSRN 5 SR PRI 58 BN T A A5 5 K bk B
&S

v, = S NS (8)
oS uUs
B TS S B NS SRS ST HE S,

S 3T PR T A TEBEAT I AR AR 7 T B, I 2
I BRI NI 5, SRR BLIA A T, 75090,

2. 1. 3T ARIAMUR 71t 5

FEDNFIFYERE, THEAREE AR R DR DR 2 5, 0
RO PR, Rp P o P IFoR B A 75 3R R

B MG S5 BA R R B Th
v =1 —-— 1 (9)
r max (P, P’)
2. 1. AR LA R o 5
EFXTERIAS S, I BT B 1A A5 5 1 Rk P TR ) 28 2 R oy

AEZ K 22 AT W RSEAR AR 7 v, V5, Bk 1 i SR 2 A 4

TEVH] L e ARZR R OIS . IR SR, KA
A ST AN — B, TR A LU T 90, 35 R — B, AR
AR A R 57

ol AL TN

ek, ARk R (10) o IR sET 5,

Kok B, o Bl 4y WA B SR 75 R BB o

TRIEAE S R ) 5
B. — B,
v,o=1- ‘f—f (10)
max (B,, B,.)

MRS SRR (D) Fisrkdrit s, X S L S5
TR T PR PSRN 5 SR LA B8 BN A A 5 RS e gk

s
=8

_ S NSt

Vy = 11
"TSUS (1

SRR R R (12) Fror 7 AT ik, Rk S L ST 4
A T PR PSRN 5 SR FLA A B8 BN IR A 5 B

RES.

_ 5. NSk

V111 - , (12)
S, Us

FEX AT IE S, @ i TIE S T PR U it
75, TR M A I T, A R
YU AR ABL Rl B L, 73 050

FEXTIEE FAUVE S, 8 215 5 8 ) o 2B HL e o) Pk
ﬁlﬁ%Jﬁi*ﬁM'%frﬁ, AR . Xl
MSLILAE . L RS BUNIR R . MRRREEE. IER
By, EACIRELAS] IR R AR, R A
— 2, DU O AR 5B 00, I R 2 — B, R 3 (13) fr

TIPESAT RSB T35, Rebr D, D) 5Bt

P PRI 75 SR F IR b AN S TR R L
vy =1-——— (13)
! max (D _, D)
Bl s ST IE S, B TIE S TP E

ATV, THRE o st A, e A IR R S
Pt MIRERRELE, 25 T Pire s — 20, WA S LA B,
0.

2. L SHACBARALLA i 55

TERRACIRYE FE, 40 SRR AL T7 2389 D9 7K ST AR A T A A A AL
RIF L, B0 AR AT SR R AL, AL 741,
BNA0; SRR A TT Iy e el tl, FAAR 591, 75 050,
U SRR A TT S A AL, FHABLERL -1, 25 A0,

FEIR A U AR S LR VAl S8R, 115528 50 (14) o,

K v, RoRSUEAI LA 7, v, BB 7, v, RonTh

IR T, v, R WA IR 1, v, s AL X
KT

— . .3
V=V,-V, ,/VmeVa (14)

2. 28 S REIA BEARALLE T 55

HAR G SERSUARARE Y, « 5RO SABED, « B S
FRBGHIARE Y, F SO A5, LB 5 IR BEHIAE T S,
A 2K s PR S A E T 5770 BROWMES 5 M RE Y, 58

an (15) Frow, Kb my, O 76 SR BOM FE 3R 58 b B A5 5 4

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 73



Engineering Technology Development

T AEBMARER
HOLOE AW ORA 1.062025 4
EEAL BTG (ISSND: 2737-4505(P) / 2737-4513(0)

V. BT Y PRI v 5 AN U FLRE £ 5 AR (BLE, i

AN RREAE AR T A SR, o, Ros U A BT 5

w1

PME S RRUE, 52 30 (16) Fow, e, ; Rk

w1

B RIS 5 1 ME 5 5 R R A O

ny
VW = 2 CKWJ’VWJ' (15)
i=1
o _ CWI'
wi T p ( 1 6)
C

=1
2. 3R A SN A AR AL RE T 5
B A IR SAR LRV, ORI — AR & 2 I

PRI BRI B AR UEE, TF 5 A 30 (17) Bw, SV, R 1
A A R B PR A, V) R i R ik e 4
B2 SRR BRI, V| SRR R R & 2 (1 H AR

SEHBMME, o, « o, « o, 5 WFRE R . 15
SIS M IR BEAUE, BUEAIAL.
Vv, =oV, +a)f, +al, 17
2. ARG R A IS LR T 55
RGE I TAUE Y, FoR i — MR R G2

(B AR S 2R A BEAR L, F S 20t (18) Fiows, sl
BV, BN RGP A ARG % AR IR I A AL

FE, &, ; Fom RGP A AR 2 5 % A IR A ADURE O AR
{8, ZBUE AT 3 T2 % (R R TTBREEAT R G AL E -

V, = Z o, V., (18)
=1

3 &iE

EE R AR B B R v, W IR 2 AR ER B AHALLFE T
A HERARG A, TvEH T RALIE AR BRI R R G
TUEFR 5 S I R B 75 VR B, 4 5 0 B0 0 A 8 % AR AR AL e T
SE G RE R SRALRE 7T o A SRR MET AR S IAE S Hik
THES . BEFHGES . BE S TIRE SHHRE SR,
BEXTPEGCTE IR A I ThERs, TR AN AR A 1S5
A7 T ARBLEE, A HERBUS ML BB E S . BB TIES .
BERANE S VBE S TG S, A5 ETE 5 R
BLRE 25 BT i 6 £ 4 1) 55 2 PR IR SR ARBLRE T 5, T e % 21
) R AL T Ak 2 % [ 550 2% WL B0 B A (LR VR4, SR T &
A BN (E 5 R - R Pk R 2 Y SR 4 AT
AL .

(5% 30k]

(LI EEEF R ERGELBHBIAFEHTALEHE
HARFFRIML A B T & #R4E,2019:1-16.

(203 watf, i % F A e &R A IMD AL B B Tk B AR
#,2005:1-18.

BlFE X ALE 2 THURZE DN I FRHEINFEER
R[] 45 = 4] 5 15 E,2014(36):4.

EEE T

Z5(1987--), 8,3k, @ TR TA L, & T ARG @
B BEERBEAR R MR

74 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



