A% AR AN A% AW A Y
Gengxin Li, o1& 8, fo%, A&+ (R15hgm)
kimsy @konkuk.ac.kr*

A Novel Continuous Wave Jamming Detection Scheme using Deep Neural Network

Gengxin Li, Jun-Hyeong Lee, Seungsoo Yoo, and Sun Yong Kim*(Konkuk Univ.)

A

%%—Eﬂﬂfﬂb s A7 ks

“Hdeep neural network, DNN) 7

I.AE

A18}817(deep learning)& ZAFFEIR QI7H] Fx 9} n) 43k moFe] 9
T AR T Ak 7AEE W 7k shubolt). Algket
Fole 9F AP (artificial neural network, ANN), =3+ A4

(recurrent neural network, RNN), A% 4174 %(deep neural network,
DNN) 5] 3ith o] 78 DNN- 948 Z(input layer)¥} %3 Z(output
layer) Abolol oJ2] 7]¢] 24 %(hidden layer)E2 o] 5o <1
o]th. DNN& HH43] ANNJJr o] BRe n)AE
AL} ol & 5o, AHE A EY
L2859 ASH YR 23

2 204 ol A

O.u_,

5=

)

il
o,
ol

IO
“\l
2
X
o
o
>
~
4 To &

o —

-

WY gl 9 Al 2~ 8l(global navigation satellite sytem, GNSS)<
THAEE ol &3 Aol gl AREAY] SXE AT F WA sk Al
gojeh. diFfE2] GNSS 257} 7 VFoE 398 ) oF -
160dBWe] o9~ & 0 7 A7) wliol] 2+ dupihdo] WAe

[

CEs

7Ferdol =tk CW A& dshitile] 579 shpzA GNSS 41E7}
A}ﬂm Fo4 o] 4 Adel £ Fu4 A5 dvleiel
GNSS g ek AW 7ol o2 8] GNSS 41717
GNSS Azl tigh 5 3 34 o] A o] Fo|2A] Za| €t

upebA], AT T Al tiAfsty] 91k @A (anti-jamming) 71

a3ti2,3].

uf]-$-

3 =Bol A DNN 718 3718 S Agkela 294

F8
o o B =
g5 53 1 Ase BAE

I. DNN 7|5t CW A% AE 7|93 249 d5 £4

DNN& 2% YA (back—propagation)E &3] 2 ==(node)oll A t}
T LER o]ofA &= ThEAl(weight) & S5& S8l 287 71AIEE
ot dubH o2 nE = 7R AN W 3EA AL S
(stochastic gradient descent, SGD)olH, ¢]+= 2] (1)3} 2t}

Aw(t+1) = Awy () +7-25 1

- (.U

i

A7IH, A= P 7heAle] WEE, w = WA =2

' o jsl 454,

Q ok
=T

914 5H(continuous wave, CW) A" (jamming) % 7IH& #oksta, 1

i

ne WA 27](step size), C=

&=218k=(cost function), = 7

ij

. ZAA}

E~VNE
A=)

(gradient)E <Jm| gt} SGD= #iA| 27]7}F 191 dlo]E HE A F-214]
2 FYeHA ek sl dolg 2R ZF 9|9 o2 AALE AlAke)

© oty SGDE A/(1)9] H& whEste] &gk Zropdiril].

DNN 7|9+ CW A8 & 719l ik Ry Ades 19 13 2
ot 2" 1AY v f5 J/NOME HE FE(detection probability)
Py7h 0200 E3ehARE HlaA w2 J/ N,

Itk

O~
< 5 AE Ase

F30lE O thekg 87 Sl DNN 719E ol gate] A%t 4
el A5e #AE oot
14— ;
=
% 08}
T o4l
§ o2}
A o s ‘ ) ‘ )
Tas 40 45 50 585 60
Effective J/NU [dB-Hz]
a5 1. DNN 7[5t A&t A% 715 7149 moaddy 23

ACKNOWLEDGMENT

o] A 20183E AF-(FHE7| & HEAT)Y] Yoz d=dFA
o] A Y& wol FfE A9 (No.NRF-2018R1D1A1B07051392).

Z a1 EF

[1] I Goodfellow, Y. Bengio, and A. Courville, Deep Learning, The
MIT Press, Cambirdge, MA, 2016.

[2] E. D. Kaplan and C. ]. Hegarty, Understanding GPS/GNSS
Principles and Applications, 3rd Edition, Artech House, London,
UK, 2017.

[3] J. W. Betz, Engineering Satellite-Based Navigation and Timing:
(lobal Navigation Satellite Systems, Signals, and Receivers, John
Wiley & Sons, Inc., Hoboken, NJ, 2016.



