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Abstract: This paper studies the interference detection and recognition technology of GNSS naviga-
tion receiver under interference source conditions. In addition to common satellite interferences
such as pulse interference, sweep interference, BPSK interference and broadband gaussian white
noise interference, QPSK and 8PSK interference are added for modeling analysis, and common
characteristic parameters such as 3dB bandwidth and spectrum kurtosis of the signal are extracted.
Through research, the high-order cumulant is extracted as the characteristic parameters recognized
within MPSK interference. The decision tree algorithm and BP neural network algorithm are a-
dopted for blind identification of interference, and the recognition accuracy of these classification
algorithms are studied, analyzed and compared. The results show that the methods can provide
important references in the research field of anti-interference.
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Fig. 7 Recognition rate of decision tree( %)

Horb, LN 0dB B 7 ANERAE R 59 B 3R 23
FEERANTE H T 00T e, (8 3L At T P U0 35O ik
2 98 %0 LA b5 1 4T ol 20dB B AT ARSI
RIIRE] 99 %0 K LA L L 7 A FRAF 1 A e 5% A 38
FF s A 15 0 A T

1l 8 AT, i BP #f s [ 4%, 1M H ol 20dB
B, IR BRI F] 99. 8% ; T- Mt ol 0dB B, J6 T4 . 98
T AT TR S T R TR L~
2U BT IR A3 R, — & B bl T MR Y R
[l FE BP #2802t BLAT — 5 1 o SR e k.

N = INR:0dB
INR:20dB

B 8 BP#M&ZM&EIRANE(%)

Fig. 8 Recognition rate of BP neural network( %)

i B K B, B AR LG R 0dB B A ) 3
TR SR AR X e 2% H AR I Rl ik 3] 98 %0 & DL |
2 T M ol 0dB K 20dB B, 7 SRR A BP
P25 ) 2 AE DR A TP BT 23S

4 Hie

ASCEE X GNSS & A & W LIS 5 5 2 T
YA () B %6F 40 TR 531 I3 T Tl F) — L8 ) AT T
I

DA 0 R 5 5 22 34T R A 2 B, 8 U
DAL %Y st S8 A5 A 8 B A BE AT T 5T P T
Z it PSK TR T i oy 3R BUE AR R Ik 2 K
PEAT R AT AR B TR AE R A R

)X TR DAY 3 S A 1 O SR b BP M2
P26 BEAT BT, X E I T e B SR AR B AR R R AE S L
PR 0 i o TR VA 5 A B R T R UE TR AR i B
AT R o [R) IS P Rl 20 2 A 7 TR B IR B R B T
P ARG RE P JFG v AN T 2 26 485 Xk A [ 410 A 3
PEE AR T LA .

) TERFAE UL AR b L SO e 11 LL 9 15 ok
T B 5 T W H A T 0dB 9 45 1 12 531 250 SR AH X 45
22 it BEXPREAE Z B0 AT 5 5 52 56 A0 8 2 T T 401
DL NFRRE WA 6 T AR SR Y A T F ANl



122 AR 5 B 2020 4E 7 A
2017, 33(12): 1609-1615(in Chinese).
BE L [87 SR, dKbD. A 5 BB M2 19 T 4
[ 1] Perrone G, Vallan A. GNSS-Global Navigation Satel- AFIELT ] i fE R, 2008, 29(1): 67-71.
lite Systems[ M]. Springer, 2008. Wu Hao., Zhang Hang. Interference identification al-
[2] Hewitson S, Wang J. GNSS receiver autonomous in- gorithm based on high-order cumulant and neural net-

[3]

[4]

[5]

[6]

[7]

tegrity monitoring (RAIM) performance analysis[]].
GPS Solutions, 2006, 10(3): 155-170.

Fang Y, Noel A, Yang N, et al. Symbol-by-symbol
maximum likelihood detection for cooperative molecular
communication[ J]. arXiv: Information Theory, 2018.
Amin H U, Mumtaz W, Subhani A R, et al. Classifica-
tion of EEG signals based on pattern recognition approach
[J]. Frontiers in Computational Neuroscience, 2017,
11: 103.

Trentin E, Schwenker F, Gayar N E, et al. Off the ma-
instream: advances in neural networks and machine
learning for pattern recognition[ J]. Neural Processing
Letters, 2018, 48(1): 1-6.

Lina W, Weining X, Yang L, et al. Automatic epi-
leptic seizure detection in EEG signals using multi-do-
main feature extraction and nonlinear analysis[]J].
Entropy, 2017, 19(6) : 222.

g, AL, AR, S A Z4ERHIE N TR
BIHEARBILI]. 55 4, 2017, 33(12): 1609-
1615.

Liang Jindi, Cheng Yufan, Du Yue, et al. Research
on interference identification technology combining

multi-dimensional features [ J]. Signal Processing,

(9]

[10]

[11]

[12]

[13]

work [ J] .
2008, 29(1): 67-71(in Chinese).

Stk R, SI7J5 . wIARR IR 2R O g
WD, AR AR, 2019, 59(3): 360-368.

Jin Qiu, Wang Hongyan, Ma Fangfang. Overview of

Military Communication Technology,

radar radiation source classification and identification
methods[J]. Telecommunications Technology, 2019,
59(3): 360-368(in Chinese).

O’Shea T J, Roy T, Clancy T C. Over the air deep
learning based radio signal classification [ J]. IEEE
Journal of Selected Topics in Signal Processing, 2017,12
(1): 168-179.

Cai J, Xiao Y. Impulse interference processing for MT
data based on a new adaptive wavelet threshold de-noising
method[ J]. Arabian Journal of Geosciences, 2017, 10
(18): 407.

Bar-Hen A. Gey S, Poggi ] M. Influence measures
for CART classification trees[J]. Journal of Classifi-
cation, 2015, 32(1): 21-45.

Wu J, Yang H.
SVM learning for large-scale classification[J]. TEEE

Linear regression-based efficient

Transactions on Neural Networks & Learning Sys-

tems, 2017, 26(10): 2357-2369.



