5415 1 W fE
202041 H

¥k

Journal on Communications

BT Bi&E M AnE R (e /5 0] P ACIE BR RY Ik 4

EHA, RF, B4, B
(HE KA TR, Wb Z25 066004)

RV EME L

1 E: EOMEZET S W ICEGE RS (FBP) SEEAT I MBI 8, SR H T —Ff (538 8 hnas iy v Ji5 1) DC iR
¥% (AAFBP) 3. AAFBP SBVEMEMIFEA 43K 2 ANEYEE, A5 R BY BRI 1 Y. R R OE = R I
AR, TEJG I B FE o DU BI0% REO/ME D I BR AR , R B IE S B B (R AT S 7 R B, [
SR T B IERGERR AR I B IS TR T VAR RFKE N SR TR S BRI, AR OERIR R 2
ERE T —HERMER S S RGO H & R R, AAFBP SLIRE T MRS REANS S ] #0050 HoA 3.
EHEIR: RIS VUBGBES: WS RAER; SN F5EN

HPESES: TNIILT

X#kFRiRAS: A

doi: 10.11959/j.issn.1000—436x.2020006

Compressed sensing reconstruction algorithm based on
adaptive acceleration forward-backward pursuit
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Abstract: Aiming at the long running time problem of the traditional forward-backward pursuit (FBP) algorithm, an adap-
tive acceleration forward-backward pursuit (AAFBP) algorithm was proposed. The reconstruction process of AAFBP algo-
rithm can be divided into two stages. In the forward stage, the AAFBP algorithm used the adaptive threshold to select the right
amount of atoms to join the support set. In the backward stage, based on the projection coefficient of the atoms, the deletion
threshold was introduced to remove the atoms adaptively and the excessive backtracking phenomenon in adaptive process was
overcome simultaneously. The proposed method can ensure the number of the selected atoms more random, and more right
atoms were retained in each iteration. The simulation results of one-dimensional sparse signal and two-dimensional image
show that the AAFBP algorithm has more advantages in both the accuracy of reconstruction and the running time.

Key words: compressed sensing, matching pursuit, forward-backward search, adaptive threshold, signal reconstruction

Vol.41 No.1
January 2020

1 35l5

B AL SRR, AR H & RS S TAEERT
7RI RE HARRY, FECEP B 14F 25 5 KR
T, X E SR SR A 15 2% 5 A PR AR T B DA
e TR P AT S AR S T AR 4 A
PRI HE )], Cand Z5PE 2006 4F4H T IE

s HER: 2019-07-29; 1&EIBEHA: 2019-11-21
BIEESE:

5%, mzysu@ysu.edu.cn

HEWHE: ExARBFILERIINE (No.51575472); db4s BRI EILE BT H (No.E2019203448);

G%BIH (No.CXZZBS2020047)

Zi KA (CS, compressed sensing) OHIE, ZFH S
REWS 70 il Nyquist SFAF e BR ) BRI ) &, BEALR 5
FIE G AT B AR 15 S 42U S DL R, ARIA AT
DU I B A SR AT I D EAs, SO 2 AR T R A
WA EERE . o, R8RS fety
SR AL R IAET W D T, S5 OGP
SEH AR IR, AUF I A SRR 08 PR UE T

LA BT

Foundation Items: The National Natural Science Foundation of China (N0.51575472), The Natural Science Foundation of Hebei
Province (No.E2019203448), Hebei Province Graduate Innovation Funding Project (No.CXZZBS2020047)



‘26- wOf o W

41 %

AR AR . A SE R R . SRR SRR
MR SVEE e S AP 2 2% WAkl
B HATE MR, (Ao R AR
(1013 5 T P 10 HE 2 143 80 B )32 e R ),
e AR R L B FFILALIE EE (MP, matching
pursuit) HECL IEACVLELIEEE (OMP, orthogonal
matching pursuit) 531 IF 4K TE AT U 38 B
(ROMP, regularized orthogonal matching pursuit) 5i
PV AR, ARG SR S SR
P SRR I/ SR IR AR AL, R S
SR INEIB IS5 5 IR BRI T BOE 1), RIAR
e TR S A ESIREZS i P APSINIEER ) AT (1E o
SRR AR R eI A, AESERRE S I E A I
FEATME LS, DRI B o) T 126 5H8 D A0 B30k 1) S o .
JHU2 S SCRROBVEFAEX - JRIBRPERE L 7RI A DU
i8¢ (FBP, forward-backward pursuit) 535, FH Y
) J5 [ PR D SR, BT KSR AT EEA, ST
B FEARFME O N PRSI . AECEERT B, SCHR[14]
P T PRI T ) S R UCACIE B (AFBP, accelera-
tion forward-backward pursuit) 5.v%, 34 T ) B Bs
TR, SR 1 B th IR R 1 14T —
YGEN, JbT FBP HEMIEAIREFE EI .
{H AFBP S0ELE — UG NI i AU AR 4 F A%
e, FECBER I EARE TSR ok
BB, 52 M 12 S5 P AL RS 2 R EE AL I ()

FHXT AFBP A7 AE I Jy BRI, A SCIE I e Jit
Tt A5 R, g g B B e [l 0 i)
A, AR Tl B IE NI ) S ) UG R
(AAFBP, adaptive AFBP) $7.%, %5k 14 5 s
ARG PRI

2 EHRBRFFMENEL

2.1 [EARRRENRAE
FEGE SIS IR A FUR RS IR Ai AL &, AR
Yo SR RSN, KRR A iGN 2
PR 7 BN AT SR EsUE S 2 wg fofs BT, R
RS A, AE W, 158 RAEE AR
x=%0 (D
EEGZIAR RN, R AR @MY %) x M
BT REE (b M<<N), 2200 i pM !, W
y==ox (2
CIRYECE|
y=>dPo (3)

FFIUEIRERE p sfe 5 A AR GE ),
P REN e/ (B Rl R i =R=2 D L2
AR b o s, I AaRER A
min 6],
st.y=dx 4)
3 (4)/2—> NP-Hard [ @, 1625 n) 7o 1450 PRI HfE
At 25, (HICHGE B0 1ok HOm R i 4
BT
22 hRFTEEE EEEEREE
FBP k& T B Bk 5L . %55
PR ARG O R, Wik AR LA 20 K g g
KAGVISCHE4E, B a s Fisi s S gL, B
AR RN ERREE, RIS K. AFBP 4
VAAE FBP SL I AEAE b, AR A B B A1)
BOGAERAN, B 14 MR BN IIT 738 514 52+
s3 =5y, I AR TR wis wa wso
B(T,(1:5,)) = B(T,(1:5,)) + w,
B(T, (s, +1:5,)) = B(T, (s, +1is,)) +w,  (5)
B(T, (s, +1:5,)) = B(T, (s, +1:5,)) + w,

TE )G B BB R 7 Ja, AR BN T —K
IEARIE R, AN B S AR v TR I
LS. A FRGE R T BIER, WA X8 7
IR KRR A IEAf IR 7, PR LIS 3 S rh, B
7E FBP S5 Al BRI T — 4% Jsl 7 N ) S
MR TR N T B, DA R % R T R R
Ty AHHEEZET IS T

(1" =T"UT,() | B(T,()) =1n,} (6)

W BEAER A DGR A i ke SR AR L
SEIRRT LIRS 7 R OION - B b Bk
RIRE. X4 FBP 575K E, AFBP $ik{E
PRAUFE = ARG B T3, 40 T SR ]
{H AFBP SEAE 5 ] (A1 B b A 40 S 4 7
(1) K /N A W % i o A AT —IRAE N, X R
TUREN AR ME T EE KRN K E BRI
J7 ORGSR R T IR, N T AE s
o MbAh, AFBP S92 5 i B R 2 ik
AR 2 BNy, T A TR A 2R 0k 2 A 4% 1
B sE WA, DAL A 2 AT 30 %) o 8 S A
IR o 17 B A R AR 3 I, — S8R R AL
R 28 T B NI B A A A TR D
B, BRI Pt SRR N, SEEEE/K
LRSI NP AR -



o513 WRAEAE: BT 1 I T 1) 5 1) VE PG R 1 S 4 A B <27~

3 BiERNEREE R TEEERE

3.1 BiEMNhnEREKRE
ASCER AFBP SLET RS A, g5 T AER
R T AL RS B2 5 T B I A NI S . B e 4
AAFBP SEH 2 MBS wn s por Hb 4
AT I BY B b R R NS HL w0 B BUR 11
illce S8
w1 PGE T SEAEHT B BUZ R 1R 80, 4
w WE EEE/INI - R GRARIE N B J 72 H EL L
2, BT R o WS A R OGRAR
it S SR H S e ORI K [l e e v )
BREJR TR, FER D R RS T
H RS T I B s bl R o DRI B A0 1 )
A AP A IS 1) ) AR O TS g P o (P
BMIZE 1 uo WE N
W =a+(1-a)rand(1),a €(0,1)
{uz e(0,1)
M TAERRIE AP B ZH w1 /pan BN/
B B0 5B H AN 158 15 1 F R TR D IR
AT AR LT E ), T AE AAFBP £k
FEREJGEACH 1 N ik 2 BT I N /I R 55 i 2
Flo EE N g SN Ay 7EPTE Bl b,
SR I FE R S 5k 22 (0 2 (W] ) e BUE, 133 &A
JEF B AR SR R B v
v=a'r (8)
FERT BB, 2 AR Ry PR
Voax 13 1 BIFERAE Ay BT 1) B B S 7~ I N BREL, AN
MO R R BRI I T TN S Trh
T, ={ilv, = pymax(v)} )]

FES A — PO SRS IR 2 a, AR
N TIRESRAT T IIBGE R B YT AFBP S
SEIEARIE N () S5 1 WL 5 2 T )

FEJE B BOH, IR ZE un(0<pa<1)K
BEAT IR 10 FE N o 3R AR R O N R 5
e Ty BRI KB R o, » HEFREH KT
2 Uy FIASTRR GBI SHEGE T Hp o IXFEA H 1Y
AR IEAREI G I, 4 SR n 1 8 s
T, WHCH AR S I POE R AL A DURTE A
Jo 55t KRB AN AN TR g2 0,,,, > WIEL
RPN IR S w] RERE A DR 1Y, XN 3 3o [y ok
ATMNBR . 2 BRI R A TR IAAN, frik B L

)

ZAFRS, WZERCT AE S EE, X#ERT AFBP
SRVER A I B /N FI R R 1 2 A5 AT =K
PN MAEAE (RIS K. BRI R BT oA A PR
(1) 8. AAFBP Syk—J7 itk T ia 5 %,
Ty 7, EE TR D AR PR T R s R AL
KN, RIS T AFBP Sk G, AHRIR FIEA
(P RePERRAG, Dl B 2N Frie Tt .
32 [EEERSR

TEE IR, A T ORIEEN R 5 5% 2 1)
AT, AEARF VAR AR 2 N S 75X I 0
FEFEZ ) 2998 okl S J T IR B N o 1AL
DI B i S sk R e, TR ) D A A
(AT RE . IEAM IR ELAR R, JHORE R PR o e
N RS 2, AR R GE N, R R B
FORS RS, XIS ARIEMI % . 1 R T
ANTRVFR B3 T HH T A R s B S U i B 5 B0 1
1iff JE A B ) 1R o

40

)
(=)
T

TR 8 LEA )R B A

0 10 20 30 40 S50 60 70
T

BT AR TIRRBE T T 5 B B I 0 1080 50 74

mlE 1 PTLAE H, BEAE AR (R, IE A R
TR (M R S LR K, T TE A BT K
MR FE R R . M4l AFBP 8035 rhonf
B ST I G N v, R Rk S B S 4 At v
MG KA @ TP A AT S 1 2
&y HIRAERRGERTE R ST, R BRI B Js )
IR RS 5 n A A AR FE @y 11
15 BSHE RS AT o PRIEAE U0
B2 Pt AR PRSI OC R BB, IEA R A7
FEZRIENINLES o
3.3 BIEMANERAEE R CEREERE X

WA F R D S, 7R UG AR T 1) B B
AR SR TR 22 A 5 R ORI 3 B b g HY
JFIIAMRIEER Ty FRIGREOEARE NEIE SR T



o8- wOf o W

41 %

JRFIIANSCHREE T e fEJG B B, JE I v B
O3 15 A B UMM B S I AN R B4R T, T3
o N R AR TR S AR I N A . R[] 4
J5, T EG R BRI, ) SR IR R A o
A REATIEINIEAR, H BRI B &R AT,
(RN S = AP 1

ME RESL =y, WIEHEET =0, ¥
IRGIET, =D o XPIIRERE @ JEATIT— AL R,

T MBS E w0 RCE T HIEA B
B, LR TIANEST, .

PR WEST, PIENR TR Bty
IENAGARBE

WIB 3 AW @ th N ERAT RS,
D=0,

T4 EPOWMHFE, H{D, =0laeTl,}.

PR S KEIEINERT 5EEEGIE, A
T"=T""UT, .

BB 6 /b I, HEULTHE T HIBGY
ZH, 1):argmin||y—¢fkv||2 o

FET BRI S EL p SKBE 5T IR
B, XSCHEAETR AT RN, R EBIBGE R ED
THENR TBRANEST, B, T,={lV) <
u, max(v)} o

TR 8
T"=T"-T,,

W9 KRR IR 10 W TR0 I R [ 2] 1) 3
g, e WEEHLeT,}

FIE10 %%E%ﬁﬁ,Wszmwu

P RS ERE A < e,
s IEIEAR

W AHE T X =argmin|| y-@ 0], -

MNSZ B A R I B A R T

4 SRERRAHMA

4.1 SEEE

YT FBP 53k, SR SCHR[131H 4 IS4
H, Ml a€[02M, 03M], a—f=1, ST K IRE]
BH Kmax:% . %T AFBP &3k, % a. p U
Kmax 5 FBP W AR — 350 BCE AR R {1 226 SCHRk[14]
i BES N =)E, H wi=2, wy=1.5, wi=1;

B S EEE N =5, =6, n3=T. BRLEIAE
WSHUE, RIFE AFBP 85 BAT R s I FA %11
RIS, AL I R 95

AAFBP EEH AL 1) 2 NEORI S 1y AT s
JH ok ) S R AT IR . 43 @ ={0.3, 0.4,
0.5}, u={0.6, 0.7, 0.8, 0.9}BH {55 EN, &
g R 2 frok. Hda=0.3, a=0.4, a=0.5 %
IR SELR . B s RIZ KK R, ML T 4
FIASFRIFIEIE, 73 M HREIR 1=0.65 141,207, 14=0.8,
1=0.9 I

1.0

z
S 0.5
|l
R
=
—A— 11,=0.6
—O— =07
—%e— 1,=0.8
—— 1,09
0 10 20 30 40 50

L
(a) RIEMR

40 L | —&— =06
—©— =07
—%— 1,=0.8
—6— 1,=0.9
30
g
=
=
=
= 20r
i

s €

ANMSE

R
(0) PV — b/ N T 1%
K2 RESHEN R AAFBP S E R 45 R i



E R WEAESEAE: BT I N 08B 17 i 1] DG FC R 5 ) s 447 S e T A B0 ©29 .
L2 PRI LU, S BIIBEON ¢ =04 1=0.8 109
I, AAFBP 3% i Ih 5 4 AR T B 2 50k o5
a=03. u;=0.8 Fla=04. 1,=0.9 iX 2 FPi§HL. (H7E ‘
TR (AT AR T —F A BRI 45, %24 5 06
TR E— /N8 T i %2 (ANMSE, average ﬁ
normalized mean squared error) {E[tHAHXTHE /N, g 0.4
I, fEJ515 FBP. AFBP SyLiE4T X} LLIS, AAFBP
SV S H0% BN a=0.4 1,=0.8. 02
42 —HBHRIESEN
S SR P BRURR B007 204% 5K 8l N=256, W o 10 zo'mﬁE 0 w0 50
THFE @ Ky 100x256 ) Gauss BEFLEEFE, H bR () MR
150

{5 5 AEZ T A Gauss F13 5] 504 . SFFIEAR
KALMEME RN R e Hi e=107,

ASCUL D R A i A AR B . S,
IR RIARAEBOE By BRME 5 5 R ME T 1k
RN T Bl e, , BJ I?Eak/xﬂ X-x)<e¢g, BlHe=

107, AEMRHEREOL NISTT 500 Y, R M8
R UEL R LS IS AT IR BORAG B ARGBEN 1R J82)
LA
SV 389 T A R 2 UK P 34 3 — Ak B N8 T R
7% (ANMSE) #H 7, & XN
1 500

ANMSE = —
500 ;

A2
Il — XII>

1% 11 (19
¥ AAFBP 5175375 AFBP 577k, FBP 57k

AT TR TR (] S P3 H — e de /N

TRz, AR W 3~ 5 .

1) 4WI{E Sk Gauss Wil 5, AAFBP
BN IR RE F 5 AFBP 53%: .FBP £4: . OMP
Sk SP RERIVERE LL AN ¥ 3 s . Bl 3 WL
F t, FBP Fl1 AFBP S0k 1) D A4 Z 48 HA o
X2 T FBP SEHS LA Ry ic F , DR e o)y k)
FKEART OMP SEA SP 5k, HERIERERTIA
2 FBP HE M BRI K, o, AFBP 5Hy24H
X} FBP SIS A T AV, {HZE B[R] 45 R PR 2
AN e ASCHEHK AAFBP S0E NI AR A, 6
FBP S35 FAA) I 1] (1) 4 o P P 22 i T AFBP 5%
Kl 3(c) Pt T AAFBP kAN HE 2 /e 1
AL, AAFBP S35AE e AL I A 1A (R
Xof ARG IR 1) 1) 4 ot R A L3

2) U S AR AIMGUE S, AAFBP 5k
TEANFAIRHE N5 AFBP 5%, FBP 41k, OMP 41
. SPAERIMEREL A W 4 Fros. B 4 Pk gl R

100

BB )/

50

20 30 40 50
T8
(b) A

ANMSE

0 10 20 30 40 50
T 5
(0) P ALBT/ T 5%

(IR LT ERE N X AP o

51 3 BEAHHL, AR R OMP %A1 SP
BRI T R ZRATN UK,  AAFBP S )
¥y B, W1 FBP Ml AFBP 803k, (E EAIN TR
FRTEUE Y, AAFBP S35 AFBP 503247 B 2 14
Bl UFRELE K<<35 I, BRI RILE 5 Pk i s
MFRELE K=35 J5, EARTE AR 2T OMP §7ik.
7t ANMSE I, AAFBP H3Effik, HI-PS4EER%E
Be/Ne KFLGET 3 R 4 WTLUARIE, BT IRAG 15 5 I



+30 W ofE % Ha41 %
1.0 1.0
08 0.8
0.6 06
: ey
] 04} g 04
= —A—FBP
—e—AFBP L
0.2 | —%—AAFBP 02 Ml —%— i o s 37
—@—OMP .
o —f%imﬂﬁﬁiﬁﬁl . )
. " " " 0 10 20 30 40 50
0 10 20 30 40 50
o ;ﬁg
(a) BEINEMR (a) R
150 | |—&—FBP .
—e—AFBP 6ok —K— A R D
**%ﬁfp —O— WA AR T
—k—sP 1
100 | 2
2z E 40
= 2
ﬁ ]
50 |
0 10 20 30 20 50 0 0 20 30 40‘ 50
Wi T J
(b) EHIT ] (b) FEAT ]
—A—FBP jﬁ . p
—e—AFBP 0.6 F| TH PLAMAERE S BT
—O— WL KR BB
7 g
= =
Z Z
< <

0 10 20 30 40 50
B
(©) T~ fL RN 5
B4 SysImsf S T RIS
BysopAant, ARRICRIEERAE, WY ol

J7 RN R IR T IMEEAR R, FBP AL I R
fie FF%, 1H AAFBP 5i75AH%T AFBP §73%, LCib{EE®
PR R S AT BRI ) 5 T, AR TH B A L3

3) A Tk My AT [l B S 0] T A
ZERMEMW, K5 4 AAFBP 5302 A 3T 0
R I B 5 T T B TR AN [ 4 i B 1) B B A
K, A E A ANMSE . Hsei a8 Lid

30 40 50

0 10 20
s
(¢) A AL 7%

K5 ORI ST 5 7ons SR A ALK R

—F, WIAERE K Gauss BELARE. MK 5 daf Ll
B, (R ) AU SVE I S R N K>25
JEPEAE TR . M 1 s, K>25 JRIE
TR FIF IR IR . [ B ARG i, R T[]
WL IS, F i P R R e 2 o UG T
SE IS IR R, [P s AR FRAK FE 1 IR AR IR
bRk, SERIN LK . ) ANMSE {8
AT LA, 2 K25 S, SRV AR T A



%1

WRAEIAE: BT 1 Y I A 170 5 1) D PG R 1 A S R A SR <31

OB ERVER = AR ORI 22 . Ik AAFBP EAT A
R B2 (1 ST 4 A A R0 s[RI 3ok FEE ) AL
43 “HEIGEM

h T HEBIRAE AAFBP S0 SR ER AR 2
Fifs S EMPERE, ] 256 x 256 [ Lena’ ST
T4 TR Sz Horb Sl R A SRR 1 2 —
B, RREEUG T HIRS x 8 /N, K S =)l i 43+ fit
AR NGRS o KT E RN, A HAE
haar /N FRSERIE A K, ISR S NI, A
TREE K NBEERIINEZREL, b k=120 00 TR,
KRN N =64, WA M =32, RIE4ELLA 0.5,

LI &Y I, 0. F%H ]lv A, I

IH—4k4AE—%1). FBP # AFBP SR 1) 5 )b K —
#H, BEN =10, f=9. AFBP HILHALE I E N
wi=2.0, w=1.5, w=1.0; BIEBEA 11=5, =6, n5=7.
ASCHEH AAFBP SRS AR &N a =04,
1, =080 P Lena’ BRI HAY 25 AN 6 Fr.

(c) AFBP

(a) JR RIS (b) AAFBP

(d) FBP (e) OMP () sP

Bl 6 ‘Lena’JilR J ot HATEA R

HIEAE{E1: L (PSNR, peak signal to noise ra-
tio) FI¥) 1% 7% (MSE, mean squared error) KitfT
BUG R T ), b #5505 ) PSNR. MSE
FIE AW R @I 1 Prox. MR 1 el BUEH, Mk
Aitb oy 0.5 I, AAFBP SLikH PO, PSNR
{EIEH) 28.99 dB. HALIN[AIIK T AFBP F1 FBP £
MRS DAt AAFBP S3EAT g (R AR UF F M) i
SR i s A X A R R T

5 Z5ERiE

K THETE FBP SEMIBH AR, ALAE AFBP
BRI L 32 T AAFBP 803 1455 % AFBP

x1 [EZELEA 0.5 RBRBEAEWRE R EMESE XL

HE PSNR/dB MSE A A)/s
AAFBP 28.99 537x10°° 5.43
AFBP 28.78 5.63x10°° 2233
FBP 28.49 6.03x10°° 2791
OMP 28.07 6.53x10° 453
SP 28.54 5.89x10°° 226

SEIEAE T 17 By B ] 52 e N K2 J 7 i AR AT 2k
SIFEBLBUR S IE 2 QERRINVA RS SR o i) N
IIANSCHEEE o AR B B BLECT 38 R AOK
A D FERR AT BEAT IR (K ) ME U, 3% AFBP
S PP RSB EELAE DAy A D B SN R 22 o (]
M, 3 I UL R B P A AT R B SR, R A R
(5] 7 TP A7 AE R R E IS, 3T T R
HRIRE L . T FSEIR 45 R Y], AAFBP SR AE R
UOEAGLFE RERS O/ B S 2 IERA I )51, D%
SRR DL SR T A IR 1 [, BRI
(F13& AT I 1] o

S K

(1] esnlk, YO, BRETSE. BE TRl PRI ) e i e s R B[]
T4, 2017, 38(2): 106-114.

PEILY, JIANG H, MA 'Y L. Compressed perceptual denoising recon-
struction algorithm based on selective measurement[J]. Journal on
Communications, 2017, 38(2): 106-114.

[2] CAND S E, OMBERG J, TAO T. Robust uncertainty principles: exact
signal recognition from highly incomplete frequency information[J].
IEEE Transaction on Information Theory, 2006, 52(2): 489-509.

[3] DONOHO D L. Compressed sensing [J]. IEEE Transactions on Infor-
mation Theory, 2006, 52(4): 1289-1306.

[4] QAISAR S, BILAL R M, LQBAL W, et al. Compressive sensing:
from theory to applications, a survey[J]. Journal of Communications
and Networks, 2013, 15(5): 443-456.

[5] CAND S E, TAO T. Near optimal signal recovery from random pro-
jection universal encoding Strategies [J]. IEEE Transactions on Infor-
mation Theory, 2006, 52(12): 5406-5425.

(6] #uis, AKZE, FRM. RG] HHENLER, 2011,
34(3): 425-434.

DAI Q H, FU C J, JI X Y. Compressed sensing research[J]. Chinese
Journal of Computers, 2011, 34(3): 425-434.

[7]1 Vk#E &, KRB, SKRFR, &5 TR MR g Rk S
SR, WL TR, 2016, 44(3): 453-460.

SHEN Y F, ZHU Z M, ZHANG Y D, et al. Compressed sensing image
reconstruction algorithm based on rank minimization[J]. Acta Elec-
tronica Sinica, 2016, 44(3): 453-460.

[8] Rz, FEE, kMK, & BT8R HAH SRR A s 4 % 0 )
BELFET]. BTAR, 2017, 45(3): 695-403.

SONG Y, LI X Y, SHEN Y F, et al. Compressed sensing image recon-



3D . i%. {I)::

Ejd Ha41 %

struction based on low rank of non local similar patches[J]. Acta Elec-
tronica Sinica, 2017, 45(3): 695-403.

[9] MALLAT S G, ZHANG Z F. Matching pursuits with time frequency
dictionaries[J]. IEEE Transactions on Signal Processing, 1993, 41(12):
3397-3415.

[10] TROPP J A, GILBERT A C. Signal recovery from random measure-
ments via orthogonal matching pursuit[J]. IEEE Transactions on In-
formation Theory, 2007, 53(12): 4655-4666.

[11] NEEDELL D, VERSHYNIN R. Uniform uncertainty principle and
signal recovery via regularized orthogonal matching pursuit[J]. Foun-
dations of Computational Mathematics, 2009, 9(3): 317- 334.

(12] XUFEME, SSEFT, Veik. 1WA A 1A DT REIE i Re o 2o T
JTEED]. AKX 24, 2015, 36(8): 1838-1844.

LIU G H, WU H X, SHEN Y. Novel reconstruction method of power
quality data based on regularized adaptive matching pursuit algorithm[J].
Chinese Journal of Scientific Instrument, 2015, 36(8): 1838-1844.

[13] KARAHANOGLU N B, ERDOGAN H. Compressed sensing signal
recovery via forward-backward pursuit[J]. Digital Signal Processing,
2013, 23(5): 1539-1548.

[14] 8, PMER, 5K, & BT RGN Ik i 17 )i 1 VLS8
PEEET]. BT 515 R, 2016,38(10): 2538-2545.

WANG F, SUN G L, ZHANG J P, et al. Acceleration forward back-
ward pursuit algorithm based on compressed sensing[J]. Journal of
Electronics & Information Technology, 2016, 38(10): 2538-2545.

[15] XS0, BE2, §gE. TR EEE S TR R e A &N
PEPEiBERERAD]. e AR, 2010, 32(11): 2713-2717.

LIU Y X, ZHAO R Z, HU S H. A regularized adaptive matching pur-
suit algorithm for compressed sensing signal reconstruction[J]. Journal
of Electronics & Information Technology, 2010, 32(11): 2713-2717.

[16] FAHe, WA, BT 4 4 A o Z AL 1) B B R S ).
AL 7231, 2016, 44(2): 453-460.

ZHOU Y, ZENG F Z. An image retrieval algorithm based on two di-
mensional compressive sensing and hierarchical feature[J]. Acta Elec-
tronica Sinica, 2016, 44(2): 453-460.

[17] FRF, 2555, FOBHE, 5. HLALEa ML h oL T FOE B A%

12 BFr@ ML), 1554k, 2019, 40(7): 197-207.
WANG T J, LI X Q, BAI G W, et al. Multi-target localization algo-
rithm based on adaptive grid in wireless sensor network[J]. Journal on
Communications, 2019, 40(7): 197-207.

(18] FKZE, 26, SR K& AR AN RO DE AR 22 7 5 A ST

A5 2R, 2019, 40(1): 102-109.
ZHANG Y, LI J, ZHANG M. Reverberation multi-source localization
algorithm based on compressed sensing with dual microphones[J].
Journal on Communications, 2019, 40(1): 102-109.

[19] bk, B, ASRE. 7RG S mA e A
TG REVCRCIB ERSVE ] (55402, 2016, 32(2): 186-192.
MENG X R, ZHAO R Z, CEN Y G. A modified regularized adaptive
matching pursuit algorithm for compressed sampling signal recon-
struction[J]. Signal Processing, 2016, 32(2): 186-192.

[20] XU SCHR, 2= EE 5, FHRE. JE T I56A i A 10 1ty o 2 A Jak 104 i Ty
FLVE[)]. A5 AR, 2016, 37(S1): 211-218.
LIU Y Y, LI G R, TIAN L. Data reconstruction algorithm for wireless
sensing network based on joint sparse model[J]. Journal on Commu-
nications, 2016, 37 (S1): 211-218.

[HEZE &)

BEF (1994 ), B, ZHUERWIA,
KA, FEEHR T 0 2R S
Al S IETR . RGN R BRI
TF i TN EE

&#x (1977- ), B, wdbfREAN, Hdt,
e KA A, RIS R
TAF ST AL RN USRS

=R (1990- ), &, ILAREEN, Ml R g,
WFFTT 150 Dy s 208 % R0 7R T s o

B (1995- O, A, JdbApE A, #el K2Em g, FE
WEFETT M) R R4 I S A Bk



	03-190428-_Š.pdf

