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Abstract

In view of the shortcomings of current methods to improve the adaptability of frequency equipment
CHERAER

SCEG| M AR, BOCHE. NI EOE R R G ST B RISEILD]. (X85 8L, 2022, 10(2): 85-96.
DOI: 10.12677/iae.2022.102012


http://www.hanspub.org/journal/iae
https://doi.org/10.12677/iae.2022.102012
https://doi.org/10.12677/iae.2022.102012
http://www.hanspub.org

KR, B

to complex electromagnetic environment, for the purpose of restraining nonlinear distortion inter-
ference such as cross modulation and intermodulation, the booming artificial intelligence method is
appropriately introduced into the field of equipment electromagnetic protection, and the concept of
cognitive electromagnetic environment adaptation is proposed. Cognitive electromagnetic environ-
ment adaptation is based on the analysis of electromagnetic environment effect and mechanism of
frequency equipment, takes artificial intelligence learning method as the way and software equip-
ment as the platform, and aims to solve the problems of incomplete, poor real-time performance and
inability to adapt to complex electromagnetic environment of traditional electromagnetic compati-
bility and protection methods. A complete cognitive electromagnetic environment adaptation sys-
tem is composed of MATLAB simulation and field programmable gate array, and a hardware in the
loop software platform is established to verify the feasibility of this new method.
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Figure 1. Conceptual map of cognitive electromagnetic environment adaptation system
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Figure 2. Third order intermodulation blocking interference factor and radiation frequency offset
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Figure 3. Second order intermodulation blocking interference factor and radiation frequency offset
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Figure 4. Second order intermodulation low frequency interference level and radiation frequency difference
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Figure 5. Separated pulse signal and compared with the original signal
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Figure 6. Measure and quantify effective in band interference
6. MEHEUBFRFIN

3.5. AT EEeizhlRR

AN TR e I IO 4> CEEA %0, thid CEEA RERSSLILICHE, ﬂ%ﬁ?ﬁk%ﬂ%@% CEN DN
REFL S . HEZRENREMNELR ﬁ)&?f&fﬂi, PR AR DA S R RE . FLSR Il T 2 FPGA S’
R ke s, FAAILEE —

DOI: 10.12677/iae.2022.102012 91 INE SR &S


https://doi.org/10.12677/iae.2022.102012

KR, B

4. ERYREFEnER

X T CEEA WIS, % T A LR AGRES: . AR TAiiifr Ran ik =i, WA
Gt B A BRI RAIEVERTT IR . A RGERH — R AR AL . S gk, AR RT DARE & 2340
FR M ST FEy i, B nT AR 75 ZE AN W . R To 4R H iR A S AR A L I A T RE IR
SCHUR B/ AR EEREAE, 10 BT BB 7E DSP W 015 5B . ARSI E L B B N2
VERNTELBIEIFEAT G, MVEZ RS ThRE S R ARSI

ifi CEEA 4@%—4\%%&55@77/2, HAGENRE BB TREN T, Rt 1 2 Se it s ot 36AE 5920k
UEBAFEATAT M o BRI FPGA #0577 IR & , S LIk 5 NS IhRetid. [ 7E MATLAB
Al Simulink EEESE T — A7 B JE S SHUE M RUEE R, RS SRR, 6 SRiEM RS
AL A DR ENAE S, Simulink P2ATHUE S, WESS G FPGA HEAT I\ AT HLREIA S N 7V M5
S, WA RIRFIE MATLAB HHE M IEIR 2, IERETHEAZGE N TR sk, seBl
TN REISEE IR G5 112145 B2 S S 6 B0IF

K7 4 FPGA Hit B, Hrf, KRG 50Mhz Zid PLL BFBEEE, %t 200 Mhz (4, T

IDELAYCTRL JRiEZH N 8 GMII TO RGMII FEH 6 574 X5 (DDR) £ 48 A1 5315 (SDR) £ 2 1] (1) 5%
#e; ARP THEBLHLUEMNT ARP 53K A4, FFiR[E] FPGA ) MAC Hiuht; DU R AR HE 45 N (1) ARP
PRSE RS 5 2R, 5] ARP THZMEEUR [A] ARP BiZ(ES, FHARYE LaTH 2 v s R, dBy)H
ARP TilJZ 8 A UDP THJZ AL GMI & IEM 511 UDP T Z A58 1 BUK M UDP #df 60 f4sc
Kik. CRC IR MThRE. &> ThREAH 3 B R R )5 53T 403 . [7]28 FIFO B2 i Vivado %X
FEEH 1 FIFO IP 2 4E i), FIFO [1K/NA 2048 A~ 32 bit, A 1 REMSIH & B 5 HE BRSO, 7RI
TR VCE N 2048, HE A 32 fir.

FPGA
ARG | PLL# 4 > GMII TO
A R RGMITEES: [ RGMII
3
GMILRX Simulink
ARPTi 2 DA $2 ]
1 s [ sk o s
UDPTi Z ik
>
DiRefi - »  [FTFIFO

Figure 7. FPGA design drawing
7. FPGA %1t

< 8 Ay Simulink JB{E &1, B8 TGRS L T4 Simulink 5 FPGA #1515 B4 Bl

DOI: 10.12677/iae.2022.102012 92 INE SR &S


https://doi.org/10.12677/iae.2022.102012

A, BOLHE

Figure 8. Simulink communication design
[ 8. Simulink iB{5i& it &

P 9 Jy Simulink {5 {5 B & s AL BEVERS, THEARCH AT IUAE ML, H&5elifs 5 b B 51l

Figure 9. Material drawing of system platform

9. RRFEYE

K10 A R GT & BARSEYIEL.

SRR

1) HEEEN RS, (HAITH CEEA Ihag:

2) HEI - SHUEM RS, TERUE N

3) #IJF Simulink B TFHLIE, BIRTHES, TR AE 2~4 BoR ARIEURI = (8505 8 58 1 Bk
55), MATLAB tHEIFds T I @ A5 &

4) #TJF CEEA, MATLAB TR IFICF T Hh FERAE B

5) frH g R .

DOI: 10.12677/iae.2022.102012 93 s 51


https://doi.org/10.12677/iae.2022.102012

KR, B

Pin

Sx(f)
e O
S
Calculate Power (dBm) y(f)

14PI>\ Igg:t ©—3| General Amplifier [¢—| ,',':51" Pout
Calculate Power (dBm)1

WCDMA |L_
Sc(f)

>+ J—|—| |
»- » 1 1
Pout-Pd=Pc Pc ]

Calculate Power (dBm)3

0.62 F y > J i "
Offset Pout-Pc=Pd I Pd i
Phase Calculate Power (dBm)2

Figure 10. Processing diagram of communication information terminal
[E 10. Simulink B{E{E B & iR IEE

a SR R N E TR, B 11 8PS CEEA G, —4EehiiRZ(dX, dY, dZ)ixtthiE; 112 4
TP CEEA )G, =452 (Root Mean Square, RMS, TEA)HIAALER; ¥ 13 AJF ) CEEA
5, SRR AN E ALk 2 K T (Position Dilution of Precision, PDOP, JC4X).

[—+—%HICEEARt— FF/SCEEAR

!

20 T T T T T
0 ]
s N Wt i i |
40 - i

| | Il

-60 :
0 500 1000 1500 2000 2500 3000
B El/s
60F 3
E 40 il
i >
i © 20 il
0
0 3000
Aigl/s
60 T T
40 Q‘ 3_ ; .
° ZOM,_._LQ ‘ ""M HNU W
0 | w—-— - |
-20 L | I |
500 1000 1500 2000 2500 3000
Bf18l/s

Figure 11. Comparison diagram of three-dimensional positioning error

B 11 Z#EEREEE

DOI: 10.12677/iae.2022.102012 94 s 51


https://doi.org/10.12677/iae.2022.102012

Figure 12. Changes of 3D positioning RMS before and after CEEA
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