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Spectrum Sensing Based on Learned Iterative Shrinkage
Thresholding Algorithm for Sparse Wideband Signals
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ABSTRACT

In this paper, we propose a spectrum sensing scheme based on the learned iterative shrinkage thresholding
algorithm for wideband signals with sparse characteristics in the frequency domain. There is a limitation in
implementing an analog-to-digital converter that samples a wideband signal at rates above the Nyquist rate.
Compressed sensing is a signal processing technique that samples a sparse signal at rates below the Nyquist rate
and recovers the original signal from the sampled signal. We transform the compressed signal into a frame for
recovery using LISTA and detect the occupied frequency bands through the recovered signal. The proposed
scheme has lower complexity than the conventional scheme and has lower miss-detection probability in the low

sparse case.

% o] gl el W FuwlslelTae] Aol ofs) ARE AleAn SshlTAle] Aljle] 2|91e uo} 4I5S
First Author : Department of Information and Communication, Inha University, kdh494849@gmail.com, SH33]<]
°  Corresponding Author : Department of Information and Communication, Inha University, dpark@inha.ac.kr, Z413]<1
* Agency for Defense Development, jun@add.re.kr
= E 1 201907-119-A-RN, Received July 1, 2019; Revised September 10, 2019; Accepted September 10, 2019

*

2041

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’19-11 Vol.44 No.11

.M 2

UelF2E AER o] &2 ohdE AlEE
afo] dh=r glo] Hsdsteiwl g Eo] Alse] Hd
A elFaEg R} Folof ke 7

oleh. W& T4 WS Zi= Bl Alse] A
o FIa7E 22 3 2] el velAaE A
=% o]l we} vl whE Se) AEEe 878t
| Ha o] & FalEh] 91 ohd Rt W3]
+ 7ol Erhsslet st AAl SAlelAE
Ao A55S v FukeER HEsie] ARsl)
uftol] e} AlEe] 7wl el 2] §
o
°|

X

oFuke Abgahs el Alse FAE] gick

23 A Ase Tk ddelx AR Asw

3l vheksh tarelEEe] AAE gk B o

Z2 =7 OMP (Orthogonal Matching Pursuit)2}
72 w82 d72]ZE (greedy algorithms)¥} ISTA
(Iterative Shrinkage Thresholding Algorithms)¥} %+
2 EE 23 dwElE  (convex relaxation
algorithms)o] EAlghc). F Ao dae]Fe 247t
#9155} e Aeheg wolat Al Aol
Arke FARL 2w e o)2 s 9%
ATEo] ZP=|Q) 2 ISTAC] 74 VEH= 722
237 LISTA7E Algk= i,

B E=FoAE MWC  (Modulated Wideband
Converter)'2h= obd2 7 A|2~wlS Ea) 4o 4l
B3 elAiES olsle] e YEYD F
HEl Aes 839 dae]Eel LISTAS #8317
g PR Wgee] 2L St 24

)
T

(

fol
i

II. Modulated Wideband Converter

MWCE 7+ m7ie] Adepe} 2ixfe}l 2o g3dE
2 A opdEa Aader Od 12 2 7E2S
vheRick 28 1914 M7He] e B S ARgstaL
zF o] polstal vt A% 2 (1) = m7he]

2042

pi(t)

50, o 2L

t=nT;

jz(t) h(t) » /\'_> 1["‘]

x(t)

l

Pm(t)

Sl o) IR

2] 1. Modulated Wideband Converter®] —7-4%=[4].
Fig. 1. Block  diagram  of  Modulated =~ Wideband
Converter[4].
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Table 1. Simulation parameter.
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Fig. 2. Miss-detection probability versus number of bands
for different SNR.
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