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WAFAE T EAE LT 2 R B 5 S

A SR AR I R AR IS R e R A B G
FREE G, $2 3 TR T 5 1) 1 VR e 0 A 0 8 R
(chaotic circulant measurement matrix, CCMM)
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F 5T R 4a 0 &, F-5 R A% 98 018 PR =4 B
IR BAT IR, S F—4ES, AXHE TES
WS 1 1 ) 2R A 5 s I 0 4 O ok B ) A
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4 fFELE R
4.1 —HES

X BT 0 SR F A T8 406 24 B 47 1) — 4
B9 AT IR B IR X L RCR AT L T %6 F
M CCMMX — 4845 5 #EAT W&, B MAE 5K
n = 512, Fibi s = 30, E4H&E 54 m = 80,
N T T R L BN R e, B B ik Dy B
B, PSR (5) XU BP B0E. SRA¥I 7 KK
MSD (mean square distortion) F1{Z Mz SNR, (sig-
nal to noise ratio) YENIKEIE T HIPET R, H
1, MSD & XA

2
)

112 n .
o= 1]~ 13
SNR & XA
SNR = 20log Hf”% .
-1,

XEfFNEES, fRKERES. 78R D
K2 B s, MBS P 2 R A MSD = 1.9314 x
1074, SNR = 15.0485 dB, A LAF i )\ CCMM il
HEHREAS 5 MSD 1R/ SNR &, R E BT

FLUR EEIAS TR R BRI & M 80R. Lt
B 1) AT, BRI —1T v

FH A ST [R) 73 A7 R VR T FE 1) v 0T 410 R DS R 5 4
A 43 B AE viChaotic-Circulant Matrix (v:C-
CM), v:Gau-Circulant Matrix (v:G-CM) 1 v:Ber-
Circulant Matrix (v:B-CM); 2) %X f B D #4i&,
Xt 2k ot &R d HBENLIY 1 724 1 Justin Romberg
$i& tH 0 B M LA Az Bl AL LA BT R 5 44 1
d, 7 e E D:£1-Circulant Matrix (D:+1-CM)
H1 D:Romberg-Circulant Matrix (D:R-CM). 155
KA n = 512, Horp & 3 o [ 58 e 4 I & i 4
m = 100, FHEAE s A 6 26 F] 39, P 4 rh il 5 7 it
JZ s = 20, IAENE mi#m A 60 Z2ALE] 120, HXT
® 7% Rel_Err (Relative Error) 5& XA

Rel_Err = norm(f — f)/norm(f).
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M8 IN/E N BE. UM s < 200, ARG PR
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081 . .m. v: B-CM ’ f*

L _» D: R-CM (>
. .
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421
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X BT 18 SR A [ 496 PR RE B e 40 1) — 4
185 AT & P H AR AT LB A SCiE
256 x 256 {1 Lena i 5, 1 B 3k D /v ipe 3,
FARAAE 456 B AR U T ) PR SR A (6) Ak
fhia) @ K AR 2 Rel_Err (Relative Error).
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{EME L SNR (Signal to Noise Ratio) fE Ak & K&
FIVEN FebR. H, Rel Err 2 XN

Rel_Err = 2OMEG) “UG) 500,

norm(F'(:))
PSNR 7€ XA
2
ISNR:10XQ<%$§f>
X8 bit BR, BR R AENMAX R = 255,
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STUSF —U|?, S HEMGEIKAN, FAIU 5514
JR G AR R G R AE.
SNR )5 XN
SNRzloxg(

var(F(2), 1))
MSE ’

X, var(F (), 1) IR B FJ7 2.

Bl 552 CCMM Ml & T RS 5 1k & 380
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Abstract

Construction of a compressive measurement matrix is one of the key technologies of compressive sensing. A circulant
matrix corresponds to the discrete convolutions with a high-speed algorithm, which has been widely used in compressive
sensing. This paper combines the advantages of chaotic sequence with circulant matrix to propose a circulant compressive
measurement matrix based on the chaotic sequence. The elements of a chaotic circulant measurement matrix are
generated by taking advantage of the chaotic internal certainty, i.e. the independent identically distributed randomness
sequence can be produced by the chaotic mapping formula using the initial value and a certain sampling distance.
At the same time, the external randomness of chaotic sequence can satisfy the stochastic requirements of compressive
measurement matrix. This paper presents the method of constructing chaotic circulant measurement matrix using a
Cat chaotic map and the test method for RIPless property of the matrix. Measurement results of one-dimensional and
two-dimensional signals using the chaotic circulant measurement matrix are studied and are compared with the results
of conventional circulant measurement matrix. It can be shown that the chaotic circulant measurement matrix has
good recovery results for both one-dimensional and two-dimensional signals. Moreover, it may get better results than
the traditional matrix for the two-dimensional signal. From the point of view of phase diagram, the essential reason of
chaotic circulant measurement matrix outperforms the conventional one is its integration of internal certainty with the

external randomness of the chaotic sequence.

Keywords: compressive sensing, circulant matrix, chaotic sequence, RIPless theory
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