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Abstract

Radio monitoring refers to the action of detection, search, interception of the radio signal within a
certain radio management area, as well as analyzing and recognizing its technique parameters,
working characteristics and radiation location. The daily monitoring work will generate massive
amounts of data and with the increase of the number of monitoring stations, the transmission of
the datum will take up a lot of network resources. Since the radio spectrum itself has sparse fea-
ture, it is possible to be compressed to reduce the amount of data. This paper introduces several
compression sensing algorithms and their Matlab toolbox implementation method. Different
compression algorithms are implemented to compress the radio spectrum data in the whole fre-
quency range of 20~3000 MHz. The running time and data recovery reconstruction error of the
algorithms are analyzed and compared. The results show that if 5% of the reconstruction error is
allowed, the use of compression sensing can reduce the data flow of 2/3, which is beneficial to re-
duce the network transmission cost, and has potential application in radio monitoring.
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T o2k At A Fmidd, KR 4% B(CS: Compressed Sensing)di A TETC 2R B W WX 2% v 5 1%
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2. EARERE AR HIRATE

R R EE DR FREFEGBES xe RV N KT &5 4e RN DLAE A= 5l 00 I 46 B4
y=AxeR"™", BT M << N, FLWZUE 8 EIEE— 8 LR N A REW S R 1615 58], I
(1) F LA VL FCIE BRV%(MP:Matching Pursuit). 1F 52 JERCIE %1% (OMP: Orthogonal Matching Pursuit). &
5 IEAC LR #7792 (StOMP: Stagewise Orthogonal Matching Pursuit). 2 [ 44 [ i £ 72:(PFP: Polytope Faces
Pursuit). & H{E7E(IST: Iterative Soft Thresholding) /N & [F] J97%(LARS: Least Angle Regression)+
IEARE AU /N —3RE(IRWLS: IterativelyReWeighted Least Squares) 1/ L1 JUE AL L1112, IXEEH L
o, BT 8 A RISR A BTEAR K S K 1) Matlab F 4% 8% T 2f0 SparseLab [9]523, 17 L112 5% 0] K H 38
REETER PR SVE T R YALLT [10]8E3E.

12 T EAR RIS il 1 R T DLEHS A, S OMP BVAM K% SolveOMP, i %X
WIR: [sols, iters] = SolveOMP (A, y, N, maxlters), LI ANSE A NMEIEFE, y AMMEEFE, N Ak
HEHR K, maxIters A KIERIREG HirH S50 sols NEMERE, iters NIERIXEL. MP Hik. StOMP
Bk, PFP Hyk. IST Sik. BP 5y, LARS Hi%AI IRWLS Sk R 2450 F

[sols, iters] = SolveMP (A, y, N, maxIters);

[sols, iters] = SolveStOMP (A, y, N, maxlIters);

[sols, iters] = SolvePFP (A, y, N,maxIters);

[sols, iters] = SolvelST (A, y, N,maxIters);

sols = SolveBP (A, y, N,maxlters);

[sols, iters] = SolveLasso (A, y, N, algType, maxlters);

[sols, riters] = SolveIRWLS (A, y, maxlters).

SEP RN L VSRR RO yalll, LA AR : [x, Out] = yalll (A, b, opts), HHHIASEL
A NIEFERE, b AMMFEEE, opts AIEFEIN, opts.tol W B ANIREZ, opts.nu HIE KT 0 HikA L1/LI
#3, opts.rho HIME KT 0 5954 L1/L2 #i38, opts.delta FIME KT 0 5954 L1/L2con #3X, opts.nonneg
I 1 BEE AR, opts.weights BIE KT 0 BRI L1 A fth 240 x AEMEAE, out Hith
1B A B FER KBS

125t 7T IR 1S 211 20-3000MHz AREL 1) 378 To 2k A r A B[ 11], BT L, BT 4 o
AR, FEREAT B Ab BRI 0 201 25 BRAR R A Re AR UE HoAR i o 50 Ab B (1) 28 R 2 e A AN [R A B X HA At
TR P P, MR B BRI SR E SR x , ARSI ERE 4, FH AR x 15
FUOOMFERE p . e W R REM LR ERES X PEEETFHRERN AKX
MSE = ||x'—x||z/||x z s ANTEAER T 3501 22 AT IR, FEBR DA 3 R A B A 250 R AT 45 380 M 0043 B 1
SORZE, R4S R E TR AR
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MHz) 4 B AN [F) S35 1 Bt 6 408 B 4G % 22 R E I 1], AR ml DA HA AN [R) 092 LA AN [ f 24 i 22 A
SR, R AT R4 B OGO T BV A A B A Al R R A v e, FRAT TR E
T OMP. IST FI L1L2 53k 55 il X 4 8 S AT LS B0 EAT T IR 4 F A

2 45 T RZEEE N 0.5 IF, R IARBCR A OMP. IST Al L1L2 Skt 5 46 A bu i, B rh




Y %

Table 1. Comparison of reconstruction error and calculation time of different algorithms

% 1. FREENEIRE S SR EL R

AN
StOMP
LARS
OMP
BP
MP
PFP
IST
LRWLS
L1L2

R
1.979556e—001
1.622896e—001
6.361672e—002
1.721571e—001
2.013880e—001
1.428507¢—001
3.261296e—-001
2.246290e+000
1.426413e—-001

THELIN H]
6.909817¢—003
4.603686e—002
1.556287¢—002
1.447810e—001
1.596714e—001
3.325506e—002
5.602173e—001
8.920407¢—003
8.235404e—003
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Figure 1. Radio spectrum in the frequency range of 20 MHz~3 GHz
& 1. $7i%H 20 MHz~3 GHz SEE A oLk B3R

—o— JRihfES
301 —-se-- OmP
) 1)

=50

JZ(dBm)

i
2

ST

-80TY |,' ,l i
i i B i
90} ; i Lo
1
_100 1 I I
88 93 98 103 108
#ii % (MHz)

Figure 2. Spectrum reconstruction in the frequency range of 88
MHz~108 MHz
2. 88 MHz~108 MHz 5l =&
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AICAE B IST BEE MBI AR 2, 724 7 KERARE, 7 OMP A1 L1L2 5% Re 68 B0 il (17 2 5 46
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Figure 3. Spectrum reconstruction in the frequency range of 505
MHz~525 MHz
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Figure 4. Spectrum reconstruction in the frequency range of 2000
MHz~2050 MHz
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Figure 5. Spectrum reconstruction in the frequency range of 566

MHz~586 MHz
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Table 2. The compression ratio, error and occupancy ratio of each frequency band

=2 BIMERESELL. REMEAE

Bt H% (MHz) R4t W% o E
1 20~87.5 0.768 0.066 35.7%
2 87.5~108 0.5 0.063 65.4%
3 108~223 0.526 0.059 25.5%
4 223~400.05 0.381 0.045 12.7%
5 400.05~470 0.646 0.066 15.1%
6 470~566 0.905 0.067 61.6%
7 566~606 0.301 0.021 8.2%
8 606~806 0.353 0.065 19.1%
9 806~890 0.476 0.055 22.3%
10 890~960 0.602 0.070 42.7%
11 960~1215 0.251 0.031 7.7%
12 1215~1710 0.2 0.070 0.6%
13 1710~1880 0.457 0.055 28.7%
14 1880~2170 0.334 0.057 10%
15 2170~3000 0.145 0.054 7%
16 20~3000 0.318 0.056 13.7%
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