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Abstract

In the paper, we first transform the optimization problem of compressed sensing into a convex
feasibility problem. Then, a projection method is presented to solve it.

Keywords

Convex Feasibility Problem, Compressed Sensing, Projection Method

K E AR RIB R — MR B R

Fwe, B &

i B ITYE A E AR, AR HIEE
Email: 1002218442@gg.com

ks H#: 20154F1H23H; FAHHB: 20154F2H4H; KAHB: 201542711 H

R

ASCHE RS B8 A5 I B AL 1R R AL R PTAT MR ZERE B, Bvh T — U SRR L T AT A,
BETTU SRR AR T 41 SRR 1 AL

CERAER .

©


http://www.hanspub.org/journal/orf
http://dx.doi.org/10.12677/orf.2015.51001
http://www.hanspub.org
mailto:1002218442@qq.com
http://creativecommons.org/licenses/by/4.0/
mailto:1002218442@qq.com

SR s 4 A TR ) ) — P B

Kiid
AT, B, BRHE

1. 518

JE4EK, Donoho. Candes ¢ Tao 55 A[1] [214&H T —Fsr 145 B3R IUE 3 B 18— R 46 1% /% (Com-
pressive Sensing or Compressed Sensing, ik CS). ZFEWREMH: MEFLHGES HA MG LR, @it
HEHUE AR, EREU D B I R R E, W RIGE ST IR E E . XA TSRSy
KFEE R, XM RS T 37 AT BLA & — P2 Jm R, BRI S I 4e FI Nk AT, R i
MHEF IR Z M EGEE S HE R, AR RS E 8, R WL TS5 R R LR
WA, 7ESEBR R 2 a] DL R AR R G AR, e 30 1 () B A B m DA PR BTG i) o A R, 42
THEMG ¥ 2 J5 F[3] .

JEGi AR RIS IPE H, NGS5 RAESEE N TR i, 5155 A B it ot , BAT iR
IR AT 5. BAT, 4GB S TV 2808, . E4sig. Emak. EEmg . 881G
S DL R L BR 3 HE E o0 HT S (4]

MAE 5 BRI B A, R B SR A R M BE H e R™, YRGS 5 x e R AT &,
FEAZI B FEFE MM BE N y e R, HRIEAA:

y = Hx

fE B, WEE y Baf LR RIGE T x /£ H EREMEREE, ATFHER M — W8, Ed
DR y 6F x BEAT A BABIEWI[2], fEy 5 H WL —ERAFRIRTIR T, A TAT LU R I 1, VAL
el AN s RIS IDR

min [x[,
st.y=Hx
Horr, x|, R x B R B x AR RN

B, X 1 e R A R S, FEART & NP )8, AR AETE 2 Ul ) SR, B 200 Tl i
FIEEPEARTCIR S AR R o FT L, B8 A TS ) foe DA il BV 80 o 1, i D0 A I LR SR AR o BRIV 25 R T 1

min {{x
s;.J{JH4x &
Hordr, x|, o i x B,
TAEA S, FRATVIE S SR AR 0 0] R SR g i) L (1) -
Rx e R, iy = HX HL x|, <&, )

Hrbe > 02 MERILFEN .

SESCHR[S] R A, BRATTRE i B (2) e A o — AN W AT 1), S8R BSOS ROR % Wl AT 17
TS 21 [ 75 (1) F) e A1 i

AICHLGINT . AR IS T R AR, B A St T B SR AR AT ), O
a5 R s S 2

O,



SRR e 445 A TR ) ) — b B0

2. EIERFELRR
&

Q ={xemw’

Y, :<hj,x>}, j=1--m, 3)
Quy ={xe®"

Fobi () FENEL W RIERE HT 0% 51, y, FoRy 05 | MR
OO 2) 25 4 M g 7 AT

fox’ e {ﬁ Q ]ﬂQmﬂ' )
j=1
VR CTAL QQu-,Q, < RO, MITAMMNE, Q,., NI,
3. ARSI S
BQC R AEEHNE, MEE xeR", & L:
PQ(x):argmin{||x—y|||yeg},

IRRICH x FIQ LRI, Ry () BOMM R FI0Q LRI T
MO FSHTRI NN, RxfEQ LM RRIER I, feo B RE IR, W, HOR R
BT {x|pTx = a) (Gt pe R BFLEME, aeR), RAITEWFLR:

F[# 3.1 [6]é>Q={x|pTx=a}(ﬁEP peR"NIEZHE, acR), MHEEH X eR", xX°FQ LK
E5'8-2 PQ(XO)?'EI:

X, - = <o}, (@)

T,0
PQ<x°):x°+a_p X .
[l

KTREHET, U R
lE 3.2 [71% QR AWM, X vx,yeR", zeQ, H:

1) <PQ(X)—X,Z—PQ(X)>20;

2) [Pa (x)~Pa(y)] <x-:

3) ||PQ(X)—Z||2 s||x—z||2 —||P0(x)—x||2 :

4) Pa ()= Pa (W) <=y =[P () =x+ y =R (v
N, FATES HIBRAT e

Hik3.1:

EEU X eR",0<w<w, <W<2 Xfk=12.,

WS df =Ry (x)=x j=12-m.

m 2
e
] rk =1 .
5
o X =Py (X +wrd,).

O,



SR i e i A% TR ) JL P — P R RV

He: Q(j=12-m)MQ ., 75lH(3). (4)E L.

T I SLEL, X BQ) (j=12-,m) RIEL Ry (X)) AR

AT W S 3.1 WS

515 33 4 X RFIBQM M, (X} RBSE 3L Pk S50,

EW: B X AR MR, BT ¢ i FEG), B X eQu, B X e()Q, -
j=L

f:
(=0} =2 = &)= 3 47y (<)
:z HEACELACIENCOEY
VNITRIEEE

X —x || —“P X“ +wr.d, )

:"x —X || —2<x —x,w,r.d >+Wkl’k ||d ||

2

kK o+ S
s"x -X || — 2w, i
j=1

EH 31 %{xk} SR 3L AR A, B USR] A L (2) 1 — A
UEBA: 2 X" 2N M —AME, W x™ Wi m#G). Fho<wsw, <W<2,k=12,,

wr? [d, [ (2-w) > 0,

5] 2 3.3 15

K [ x| 2w S+ wie? o
j=1

* 2 k * 2
s"x +w,rd, — X ||

e <l w2

g1¥ 3.2,

e ([ [} i, AT ([ -} Rist, B¢}, (o) SR . b

lim ? |d, IF=0, Aififs:

lim 2ld | =o0.

ML = RS =Py (X)X, HI(6)FTH,

k—o0

©

Iim(PQJ (xk)—xk)=0, j=12-m

(6)

U]



SR 20 A% SR ) ) — A PR ST

#Hr b, HMNAE
Iim(P_(xk')—xk'):O, j=12,--,m.

k| —>o ]
M, By (X)=X,j=L--m. WxeNQ;.
j=1
HGEH: XeQ,,-
B Xt =R, (x" +Wkl’kdk) , R

Xkl v PQrM (Xkl + Wkl rk| dkl ) (8)
eIl (X SR B b B () RATIR, VB (X0 R R, MR T A B )
) AT fim xR S [t ] Jicat, Wit

K +1 *
X' =X

|xk —x"

||Y— X"

H(8), HX=P, (X), H3I¥ 324

=||§—x*

. ©)

[f—x [ <l R
X(9), X=X L barm, {0 IS EBSEI X, T Qu WM, M X Q-
BEE, X I E(S) AN W X AR i BE(2) AN X AR ERiE i x 73 e - x|
R 7T {0 — x| iesiEr 0, weHEA 2 (| - x| RS O By, B X"} WSENX

EHEWH

RSO EZK B RRE AR 4 (11271226) F 1l AR B L5 5 AF R 22 SRHIT 2L 2 42 (BS2012SF027) %% B i
H.

SE 3k (References)

[1] Donoho, D.L. (2006) Compressed sensing. IEEE Transactions on Information Theory, 52, 1289-1306.

[2] Candes, E., Romberg, J. and Tao, T. (2006) Robust uncertainty principles: Exact signal reconstruction from highly in-
complete frequency information. IEEE Transactions on Information Theory, 52, 489-509.

[31 #JL (2010) [E&efe G EEMBITT. Witese, TLRHITEYEE, A,

[4] Gamper, U., Boesiger, P. and Kozerke, S. (2008) Compressed sensing in dynamic MRI. Magnetic Resonance in Medi-
cine, 59, 365-373.

[5] Carmi, A., Censor, Y. and Gurfil, P. (2012) Convex feasibility modeling and projection methods for sparse signal re-
covery. Journal of Computational and Applied Mathematics, 236, 4318-4335.

[6] Boyd, S. and Vandenberghe, L. (2009) Convex optimization. Cambridge University Press, New York.

[7] Zarantonello, E.H. (1971) Projections on convex sets in Hilbert space and spectral theory. In: Zarantonello, E.H., Ed.,
Contributions to Nonlinear Functional Analysis, Academic Press, New York, 237-424.

&



www.hanspub.org

INERHARAL A S BRRIR T EE R MRINSFE AT ZRFE. B2011FEIDLEE | IR—BRSERERE
KRR, BEERIMIZERFEAFREIIN , EEFHHEMAS0ZSFRh K SREBIENE FRIRXA , 7
WARERMNEIER |, HEARFRT AR,

IXETHRRAERERFTR (Open Access ) EBFHERTIETIRISEITE | HEVDRIFFEEITISMAMIDE , BB AL
BT EEAMN R ZREERTIRS | EAEm M ERRIRIRT  REARHMEAERHMATSIA. S5, (EEETIIEo

EHRE.

Hans Xl

L
HESEA

Hans iXili

Hans ixlli

= Rl

Finance
in Ron

Ny

[RR— Hans Xl

Pure Mathematics
"iw

My o

S

T

Hans Xl

Eilﬂll_jl

Hans Journal of Biomedicine

K Bt 95 WF 5

111111 1| [T

Hans X

n Management

EM%%@

Hans Xl

45

Modern Physics
oo

i

SN Hans Xl
LV/8N
QL LS
Ad in Psychology

Hans Xl

Eh

Smart Grid



http://www.hanspub.org/
http://www.hanspub.org/
http://www.hanspub.org/journal/ag/
http://www.hanspub.org/Journal/HJCET.html
http://www.hanspub.org/journal/csa/
http://www.hanspub.org/journal/ae/
http://www.hanspub.org/journal/fin/
http://www.hanspub.org/journal/sd/
http://www.hanspub.org/journal/pm/
http://www.hanspub.org/Journal/ACM.html
http://www.hanspub.org/journal/ass
http://www.hanspub.org/journal/bp/
http://www.hanspub.org/Journal/HJBM.html
http://www.hanspub.org/journal/jwrr
http://www.hanspub.org/Journal/MM.html
http://www.hanspub.org/journal/mp/
http://www.hanspub.org/journal/ap/
http://www.hanspub.org/Journal/SG.html

	A Projection Algorithm for Compressive Sensing
	Abstract
	Keywords
	求解压缩传感问题的一种投影算法
	摘  要
	关键词
	1. 引言
	2. 问题的转化形式
	3. 算法及收敛性分析
	基金项目
	参考文献 (References)

