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Abstract: In response to the issue of substantial interference cancellation errors arising from insufficient background
interference correlation in actual environments, a frequency-domain multi-path electromagnetic interference cancellation
approach was proposed. The frequency splitting property of the variational modal decomposition (VMD) was used to
decompose the two-channel signals into multiple modal signals with the same center frequency and decomposition bandwidth.
Then the decomposed modal signals were used to construct a multi-path interference cancellation system. Finally, a back
propagation ( BP) neural network was used to nonlinearly fit and cancel the signals on each path so as to obtain the real

equipment-under-test (EUT) radiated emission signals. The simulation and experimental test results show that the EUT

W H 9 :2023-08-28 348 8] H 1 : 2023-09-26 ; 5t 4T 4 4 - £ IEE

SEEWH . H K A RBF R4 (61801309) 5 H 5 41 3L 0 & PR (JCK YS2022DC07)

S AEH R R (1996 5 LSk R O A B+ 0 53 4 L 32 3 N F i BE AR 5 20 T 15 A B i B BF O
EAEEE X DARE#E ., E-mail: liuwd@stdu. edu. cn

PRAA 20, G B89 45 — P 22 B A2 vl 8 T 00 7 TA LU 0. T e R R 2 2 31, 2023, 44.(5) £ 440-449.
CHEN Dongwei, LI Mingjie, JIN Mengzhe,et al. A frequency domain multi-path electromagnetic interference cancellation method[ ] . Jour-
nal of Hebei University of Science and Technology,2023,44(5) :440-449.



5% 5 PRAR A % - — POl 2 B A28 vl T DI X9 7 1% 441

radiated emission signal obtained by this method has a power error of less than 1 dB and a signal correlation of more than 96 %
compared with the actual EUT radiated emission signal. Compared with the variable step size LMS algorithm and EMD-LMS
algorithm, the power error is reduced by at least 3. 6 dB, and the signal correlation is improved by at least 15%. This method

has a reference value for in-situ testing of electromagnetic radiation emissions from large, movable EUTs in open fields.

Keywords: signal detection; frequency domain cancellation; electromagnetic interference; VMD; multi-path; BP neural network
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Fig.1 Multi-path electromagnetic interference cancellation system

2) 3R fif 240 SRS 43 1) JU A S PR ) AREAS BT F 3R F 3T A GO AEST I F o . HRKRNT

9, [(a + é) ” <1>J e
2)

DRI IMF {55 KB AT W R AL 15 2] IMF (55w, B0 w, MBI H T A, RJE XS

Lubslwg by =a >

o= Duo) +aw o= Su o).
2 k k

JFl) =27 al " (w)— D) il (w) +“T‘”)
14 2a(w —w®)?

Wl M (w) <~

| (3)
j o, (@) | dw

wlh -~

J ity (@) | *de

DIERRIH IMF 75 M b O R 2 )5 hks W H 3fe 58 W, BRI 2 WS s e e WIS
ME A2, BB R e=1X10 °,
X (w) < A" (w) + o (flw)— D2 a" (@),

i Iy (@) —ai ) |} W
Ll ERNE h
BRI A EIE SR E A IMF 55108
Ui () =) uy (1) s yurg (1)), (3
SRR
w, ={w!w " wr ) (6)
B IE 55 DAAT A S8 B AF S A0 R 0 T O M3 w ), RS Al 58 SHEAT O i
Up (@) ={u@)sus (1) sorrsup (1)}, 7
X3 ik JE A5 5 24T FFT A2 ey
X(n)Z;TIIZéI(n)ej“”'/N, (8)
XaG) ={zt)sxs ),z (n)},
9

XeGD ={z?m)sxsm)ssxnn)},
B ABREIGEHEGSICAZ I REESGESHES.



5% 5 PRAR A % - — POl 2 B A28 vl T DI X9 7 1% 443

X () ={IMF}(n) ,IMF2 () ==+, IMF% () } ,
Xy (n) = {IMF? () ,IMF} () , ==+ ,IMF% () } ,
W ALB W 15 5 20 i i 22 A~ ELA AR TR A0 A R R A3 A SE B T (s . R KRS T S A se. N
TXEA BRGNS T RS RS T E S AR,
K 2 o BP M4 HIA R G0. BP M Mgt Sy — AN KB T 47 1R R 454 A B 1 2 > B
U AL BERE ), AT B AL R R 25 I SEATAUE | BIAE 0 BB )2 T A Rl 4

0,

(10)

KEB KLLA

> URIME,

URIME,

\ 4

N>

HRIMF, JERIME,

Y

Bl

SFARIMF, BUSIME,

H2 BPAZRBIEEL
Fig. 2 BP neural network fitting system
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