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Abstract: The complex electromagnetic environment is the sum of the interaction between the elec-
tromagnetic radiation source set and the radio wave propagation environment. In view of the prob-
lem that GNSS is easily affected by complex electromagnetic environment, the technology of direc-
tion finding. analysis and evaluation for GNSS complex electromagnetic environment is studied.
Special channelized monitoring method, joint direction finding method of amplitude comparison
and phase comparison, comprehensive analysis method of satellite navigation signal and electro-
magnetic interference signal and analysis and evaluation method of GNSS complex electromagnetic
environment impact effect are proposed. The shortcomings for existing universal equipment in
weak signal direction finding, electromagnetic interference signal and navigation signal joint moni-
toring., and analysis and evaluation of complex electromagnetic environment impact effect are
solved. This technology can guide the development of GNSS complex electromagnetic environment

comprehensive monitoring, direction finding, analysis and evaluation equipment, and provide tech-
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nical support for the engineering of GNSS complex electromagnetic environment monitoring and

guarantee.
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Fig. 1 Joint monitoring equipment for foreign satellite

signals and jamming signals
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Fig. 2 GNSS integrated direction finding and analysis
assessment equipment for complex electromagnetic

environment monitoring
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Fig. 3 Channel monitoring in GNSS frequency band
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Fig. 4 Software spectrum diagram and report diagram
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Fig. 5 Joint direction finding diagram of

amplitude-ratio phase
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Fig. 6 Technical structure of satellite navigation signal and electromagnetic interference signal comprehensive analysis

i 2 B SR 0 GNSS #2 i HL7E GPS L1
F1 BDS2 B1 i B A I ST ) 2, T 451G B 40 1)
LN —90dBm~—100dBm,

TEF 8 5 X A H GNSS Z 986 FHE 5 %
A2 CFALTRD L GNSS & 2% H i 28358 25 45 W 3] g
50 i Al e A QI 45 S5 48 d 0 E iR 90 I 5
TP VR 5 W 2 2 8] B R B R Tkm , 6 2 T 17 3
ZAF,GPS L1 THAE 5 &4 1% 16dBm, BDS2
Bl 55 &5 hF K 6dBm, TH15 5 70 Bl ik &

S SO R T R R S T, W R R
JHHE 55 298 0dBi 1Y AH 3¢ T ¥ A R LR 45 29
12dBi (9 b g I 1 K £, W D 5 4 W R B RE 24
4 —110dBm/kHz,

3% GPS L1 F1 BDS2 B1 £ A [l 3 98 il 45
SRR TR R HEAT DA O 43 b A L 250
F3ME 4R,

TEFR 3 FIR 4 h 5 — AT RORAH L T WAL KL
F RN L 5 AT 3R R LG I 1) SR R A S R



5 5

GNSS & % L PR35 258 5 Wi 1w 5 20 A7 A SR 93

oL 5 =47 R ™ GNSS B IHLIR & Fm K
THES  XRRKERATHAE S, » BaRIGIHR, T
PeAF 5 M A e g 5 2 2dB f2%

%3 GPSLI1 M

Tab.3 GPS L1 test

FERL O H
T fEE —110 —100 —90 —80
)% /dBm
X N NG J
ST N N/ N/ N/
C/NIE# C/N T2 6dB A 2 WTE K8
X N N NG
PB4 N N/ N/ N
C/NIE® C/N T2 6dB IfH 2 WTE K8
X X N N
S * N/ N J
C/NIE¥ C/NTFH# 3dB DESENS £
# 4 BDS B1 Mk
Tab. 4 BDS BI test
F 3R R M
TG —110 —100 —90 —80
)% /dBm
X N/ N/ N/
SR N N/ N, N,
C/N FRe#y6dB IG5 2 LR R R
X N/ N/ N/
AT N/ N/ N, N,
C/N TRy 6dB IR St 2 W2 A 25 4
X X NG N/
S T4 * N/ N/ N/
C/NFFEZy 2dB DREPUEN S K8 P

I S s g 3 & B ) — 3 3% 315 5 7
TEE M P A SO R T P A L TR S
WHEE R FEZY 10dB, @it S kilss & 8. 75 T 5
BONI G T WL AR M L A B AE AR W
E R R Rl IR R EREA R IE I

A UL, 38 3 255 e A G T P45 5 TR R
55 PR TP W 2508 TN AR TR, T DL R R BR AR T
Peise i R 51 0 &L B A BT GNSS Z 24 i
s T 15 5 WA 80 L 1) 43 BT 5 5% W 245 R ) R AIE
1.3 GNSS £ 2 i f IR 53 85 e 350 R 1 4 B R

WAL AR A TTU AR RS GNSS 52 1 280 Ak
YD), HHEA T R B A5 52 i 2007 38 TS NN 73 AT o

GNSS 5 7% LG B 5 M 300, DAl 4 b AR St

1) GNSS 52 M %500 PF-Ak 1 )

VA AR AN ) 1) T Ak 20K L o 5 0 0 A 3 19T
A5 WEN] L HEAT GNSS 5200 8500 VA 41 20

Z T Eb o D0 B T Ll o U f B R R A B X
GNSS & fg sz m fe g . Hod 3+ A G5
RN TS Ty 2 LA

BAD R AEN , % B GNSS £ % & 50 A B 1 4
it A ) 24 AR 0% A o i b S W E A 85
GNSS 28 58 11 68 1Y 5200

2)) B B P 35 5 T 80 ] 38 T

WRAETHE A5 5 19 Tl 3 Ll 9 L e A5 5 0 o
T RESHL A GNSS 55 MR S5 K&
5 IS A PR Y B R B P L R AT R
FRBE S W0 ORI B TH R F T 0 I 0 5 e A D
A2 3B I 5 0 B = A R AT R, S B R T
U514 AT RE 52 e DX C A A DD B 3 f 7 T U
F14) BF TE) 73 A R s 08 S s T B TR G 1 B A R A A
JH g A GNSS 1 B 1) TP A5 5 4 bl A1

3) BV 4 Br

SN A3 T 2 B 2 18 U 43 B R EL AL 4 4 B
W7 1

AT, A SR A R E S e =B
L HURME T 2 e A s A T R R — 2 T
PAF 5 BTG Be A%, 5 B4 Fh B H 28, JF B T
L4 AR 55 E R ) PR A S L TR AR ke T B AR B
P TR S AR AL I A B A RS

FL Y A% 406 43 AT 38 5 A 58 AN IR R 5% 4 H i A%
REIHIE , £ 7 AN [ A fL U A% 45 S5 0L AR, R A G
4% B A6 50 5 0 AT GNSS 55 2% v, 1% 8 355 5% o 751
D), A 45 DX Sl 2 26 R = SR TR A . e it
SEAE R T AT WK OF DUOAR [H] Y B8 R OR
AR

e XA B GNSS &2 2% e B 2R 58 25 & W)
W) 55 40 A7 DAl 13 £ HE AT T HEAE 5 10 52 0 %00 0F
s . SR e W &5 A T 5 1 T 3
B H O AR TE AT HL G PR B R R RN 1 B e A
25 G L AL AR AT L R A B S i A A R
AHEE 7 FR . RS20 B L 25 5 B b
R T 5 0T AR S A Y L R RS e R
HEAT A3 AT B

2 MHARI=

GNSS 5 A FR B 25 5 Wr DL 1 55 53 B 91 4



94 TAUE £ 5 R

2021 4E 9 A

7 BEEmMER

Fig. 7 Electromagnetic influence situation
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