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Abstract

that the sampling rate must be twice as much the highest frequency of the original signal at least, which causes a tre-

In order to well ensure reconstruction of the original signal, the traditional Nyquist sampling theorem requires

mendous amount of calculation and the waste of resources. But the compressive sensing theory describes that we can re-
construct the original signal from a small amount of random sampling as long as the signal is sparse or compressible.
Based on the research and summarization of the traditional matching algorithm, this paper presented a new adaptive
space orthogonal matching pursuit algorithm (ASOMP) for the reconstruction of the sparse signal, This algorithm in-
troduces an regularized adaptive and spatial matching principle for the choice of matching atoms with reverse thinking,
which accelerates the matching speed of the atom and improves the accuracy of the matching, ultimately leads to exact
reconstruction of the original signal. Finally, we compared the ASOMP algorithm with the traditional MP and OMP al-

gorithm under the software simulation. Experimental results show that the ASOMP reconstruction algorithm is superior

to traditional MP and OMP algorithm on the reconstruction quality and the speed of the algorithm,

Keywords Compressive sensing, Sparse signal, Matching pursuit, Reconstruction algorithm

1 5]

MESE RRMBHI L, A E BHE RS H
B IRBUE S R BEE B A STE eI, TS SE R 72
PRI ZR 2 B SRR B> RIS SR AR
A RAREAR RN EMIREFRES . XMERTEXK
HHE BTN, A B S BR R F o 4 R A R
R MR YRR G S AL BRI R T ERMER R
HESEBOURIMT. BT R R SR
AR B B 1 SRR B BR B AR (5 5 Ab B U i — 1
HEBRITAE,

KB WL FREEEH , AN TR B R R HE 3
FHTEWFMFTRABAREA TR, R

o

FIRHE 9. 2012-05-15 &M% HHH:2012-08-13

B|RAM TR B E TENE B ZRA R RN TSR X
3,3 B BAR AR MRS B R R B &g, AT LR
FREMM TN MBS HERE T EAFE S LB ZRESE.
FT 1 R, Candes #1 Donoho % A F 2004 4R T B dr ik
TS “ TR 48 5 ” (Compressive Sensing, CS)U1, CS B 7
55 RAEHE R BEEHTELNES  ARKRESH
TR, MR IR — R B RAE, (AR &
YEEESTERBREEHER. ERF T 4iFESRFE
FHITRE B, BN SN EE 5B R EEREAR, R 5
ERFES AP R AR B TR, @ R
HERBEAEEMRENERRES.

LT, RS FRERMMESHRE TEEPERFS
WRRESNMEERES L, FRANERELA AT EY.

AN ZEF HRPE ST H (60872158) ¥t H) .

P E983—), B, W4, FEMFF IR AT 55 EEAR  E-mail; 93345896@qq, com; REH(1963—), B, #52, Hi -4 B, TEH

REFNATER SHERR.
« 50 o



ULACE BB A AR AR B BGHH R AR T
T R B SR AR R, A T R T DL R SR 308 1) B B 51
ATE UMk (& 38 R 02 18] G A 66 SR e 7 JRF B DL AL
RE TEERBMEEEE, RAELHRFERFESHHARE
ER A R R T 3R A ESR.

2 EHEBHMEBSEANBEZEEL

2.1 EmBMEiL

REGSEARAES R R, ST LUE T RED R
FEREHIRE ERRAEIEGES ., BiFE—TARKE
N B —#BEHELEES b, BRI E, i8R 6 ,nE
[1,2,-,N], WiH 6fESH—4E Y[V, ¥, -, Un]H
KMEHGRR, W

b=i§1¢izi=¢z @D
X0 52 BNXLEER, T & NXNES, #ES 0
FANET LA KANEMRERAEIRE K42z FRR
B N—KAZRB KN LR ¥ RES b B ERA O
2K BEim.

EWMELNEF.REEK BB, MTTUEBE-15%
Bl O RAHEREREE O HEBRFBINEERESKE
Bl —MEgEEE L. BREREMEFFEABNRFESHH
THORY, TREGE R TR RAERE I S5EHER
AT R RGERE R AR &y, WS RATRAR N

y=®b 2
RARGIE:
y:q)évjlt/azi:@gbz:Az (€))

K A= BERE T,y & MX1 A, o
S MXNIMND 0 B R sl A6 AR RS, B @ % B 44
PR (Restricted Isometric Property, RIP #EM %&/4: .

A—s0 =il Ab 1 3<<A+00 Il =1l §

se(,D €Y

WEHER yRE o, A TAENBARES y MEHRM &
ENFERBES o MgER N, Rk XA XF S, HE
MR EBRgERE s, MHENDOFEES o EHEK, A1
PRI R R K (4 &, B AFEHIE b 7T DB R AR
(BB L PR vy EHERIRRES b:

Q=argmin lzlloe st y=&b (5)

LB Lo T B AL b 5] B 4= Bt b 2 — 1~ NP-hard
(Nondeterministic Polynomial-time hard) [a}&R , i X 4~ [7) L 1R
MR RIE L BRE—ERB T L BREESFHHE. R
OLEX o F

Q=argmin lzll, st y=®b (6)

g5 FETR, R RGBS R EALR 3 MRS — R E
SWmHERN, WERESSE YEHHA 4 ERERRN. —
R RIP RURERBER O, B AR BN RLER
SEREIMNLES ) ER BRI EREENER. B R
REEE AT, B A B RS R MERLEE S
BT E R R A BEE S .
2.2 ERHEZk

FEMEREY, TEXEREBERESHEE EE.

PR R B A M, B R IR (5 5 P B KRR JE K
SHEHHNBAESERES. EERLAMRESH, AL
R R IEEEAFEUT 3R —RREEEE XK
BRBETER/A b WECRAN, &l SUGE R EE MR
B LEERGES . HARARGE MP BN,
OMP %y 5rB: OMP B3 (STOMP)® FIE W 4L OMP &
B TR ISR X 2 0 Bl bR R R R AL D
TR, B L WEEEEAE R L FEECRk MRS B MBI, I
PAEDT GERBEEN S, RSB R XEHTHEEK
155 o RRE S 158t 2 4 T R DR T g, ST SR AT
428 B2 1 HHS(Heavg Hitters on Steroids) B gl 4,
Eik 3 FE R, A B BRI R, R
A B, REEREENTAETRHEEEREN B
BA SRS, Bt A AR ZER N, 2 MP BERMEAR
BEMN MITN FIM EREEPER S FESWERERILA
WRF R BRI, E BT B ER R EE, E S
REREBENLEMET, &l K K& ZIEHRESEDT
V&R FERIER B — 2R FR%ERR, W
BRFHRESWER, BELRET .
A MXN 4084 0, REES v, MiE K
il RTINS A,
D#k =y, t=1;
DRRFIE AL EH Ai=argi-1,,..amax|{r—1, D) |3
DHE b= (r_, D1, =y—b,;
Or=t+1, MR <k, KFELE 2)%,
MPBEURERSHRESELTEHETERZ, A
HURMEENRTER, FUELET2RERT BEHES
FRRLEEAFEEN,OMP B A RR T MP B 5
X R T MP B HRFEEF R, B e EER
FHEA 3T R B Gram-Schmidt 1F 254k Jr 33547 1E 32k Ak
H, FR R SR X B IER R R4 E L, B EE
BAXERF SRR R, BE SR RHEE /N T
W TR AL BT .
HA MXN AWM BIERE ©, RBEAES v, HfE K

i R A, ERAED, A8 1

DR 1=y, BRFIE A= ¢ EREE =1,

2)RBIRT I, 48 ], =argmaxi—1,2,n | (1 D) 5

DA A=A, U}

OISR RN = FEE IS B R b—argmin, | y—b |,
53t & ri=y— l/;;

6)t=t+1, IR <k, REHE 24 ,RKEMR.

B BRI Y, OMP Bk B R4 B E ik
B, &3 FREGE R S B IE S ES, T s T
HEF MPEE:. ITEEIRFTHEAESHRE/ N _TH
ER & U, W E B L MP B 20—, i
ER R HABEE NS TR, B ERENHEER
WHEME MPBHES %, BREEHNHEEEMEERK
BABEMT MPE ., A CET ER OMP & 805 A
BIATE W4k & 358 B A3 (8] DS e 59 IR P BUR ) , 32 48 7 —F
TR B i 23 1] IF 32 L AL 38 BE ¥ (Adaptive Space Orthogo-
nal Matching Pursuit, ASOMP) H TR ES M ER, B/5 5

o« 5] o









