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Gradient Pursuit
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Abstract In order to improve the reconstruction accuracy and

efficiency of the directional pursuit algorithm, a compressed sens-
ing (CS) reconstruction algorithm based on spectral projected
gradient (SPG) pursuit is proposed. Directional pursuit frame
is adopted by this algorithm. The update direction and step
length are computed by spectral projected gradient method. Lo-
cal optimal is avoided by adopting the nonmonotone line search
strategy. The validity of the proposed algorithm was proved by
the experimental results. The balance between reconstruction
accuracy and efficiency of the algorithm can be achieved by set-
ting an appropriate threshold parameter.
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202 E I EAS VERCIE B (Regularized orthogonal matching
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HTHEHELMLEERATINE, SR Tsaig 242 H 1K
Multiscale CS 75 &17] Xt B REA T B A, S A SR RSN
512 43 x 512 £ % Mondrian K%, ¥4 K51 5 M
AHIE N Haar /NS T RETF, R BE® R 4, 4IE WA 6,
O 2 NI AT ERAL R RIS R DLAEXS % 22 (Rerr,
Rerr = (|2 — z||,)/||lz|,) FIEZERE (T, $47: s) Fifi &
SR IIPERE. SISV RE U AR N 5 3 A DU 1 AN [
YRS, AL eI T IR BN (S5 1) Ry BESS (e
JRFIERRAEIN (SE5G 2) NHEATER:, S A B B 48 AT

HEATELBE. BTS2 e #6278 Matlab R2009a #55 N 52k,
HHLIY CPU & E7500 2.93 GHz, WA K/NA 2.00 GB.

41 1

TG R TR BAE N AL 48 MP R0 (40 MP F1 OMP
FYR) BRI BRIk 85 vk, RRRIEACH RN 52 4% 7
JE HL B S IE 5 R VC R i — AN R 7, sk (2) FR.
7t CGP kAl SPGP HikHp St FESH 8 =1, 5
B CGP Hy R MR ZRH L BT ACGP Hik.

FEALGE R FREFRUEN N, 20 ML By R AR SCE 7% Mon-
drian EBERLERWME 1 Jin, FEERRER E =
2713. 1(a) 72 MP LM ER L L, Rerr = 0.17445,
T = 17.38s. & 1(b) /& OMP LM EH LR, Rer =
0.16937, T = 31.56 s, OMP SR A QR 2fif. Kl 1 (c)
& ACCP HEE LR, Rerr = 0.16947, T = 18.11s. &
1(d) /& SPGP HykEH#ELE F, Rerr = 0.16930, T = 9.55s.
HSEUG 45 T LLE L, ACCP EVEMERE L B OMP &k
FAE I HAE T MP 53k, X 45 1530k [6] Pas g
w8, ACGP HiLMEEN S MP Hik#in it A0 T4
T QR /i OMP 53k, ASCHH SPGP Hik5Ll 14
BT VI AT Ll T AR 2 d /N, [N AR N A R R R 2, Ak
MP 5L ACGP Sk —2F .

(a) MP, k = 2713 (b) OMP, k = 2713

(c) ACGP, k = 2713
B 1 ARG EEAEN N R A% Mondrian B E Q45 R

Fig.1 The reconstructed results of Mondrian image using

(d) SPGP, k = 2713

different algorithms under traditional element selection strategy

42 3CI§2

B A 5 I 348 B o DU A G A IR L3R B — A d DS PR R
TR, SR FH 3 B 59 1 {7 J 7 3k 98 0 11 550 vk A ki AR I
LRI 2 B & — 45 7. StOMP §77%4 CFDR
Rl CFAR, 5 Al o {8 B B 7 vk, HAR W 282 WL SR [5), 52
B e IR IR S = 30, M{ESHN q. SWCGP ik
I SWSPGP HiLMBMESH N 8 (0 < B < 1). LR
SWCGP 5L M SWSPGP S32: 1) J5 35 8 v ) — B,
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AR BIE S B Fses s G . i StOMP &
YRR T R ) 5 X AT A — 2, BRI R B — @ )
165y B3GR T PR R, & USRI R AR SC AR
Mondrian FI% R @ LE R UK 2 Fiw, % BRI RSk
=2713. 2 (a) ZB{HZH g = 0.85 ] SSOMP-CFDR 5
LI E# LR, Rerr = 0.17098, T = 18.95s. & 2 (b) &
i ZH ¢ =0.5M/NS If) SSOMP-CFAR &% [ 5 2 45 5,
Rerr = 0.16938, T = 20.18s. & 2(c) MBS 5 =0.85
) SWCGP 5y i H# 45 1, Rerr = 0.16927, T = 6.31s.
K 2 (d) fEM{ESH 3 = 0.85 ) SWSPGP ik mdss i,
Rerr = 0.16918, T = 2.39s. T2 &5 LW, 2R B3y
B8 T B BEUE I IN), SWSPGP &5 SWCGP &ikAf Lk
FLA SN A IR 22 R D IR SRR TE]. R SWSPGP 8
155 StOMP 8V 1 S50 25 A SRR A AH R K 44 T3 31
B, 1H2 N SEE6E s v LG, SWSPGP i th StOMP
D15 22 (1 S I 1) 15 21 11 3 gt PEGCEL AT S /N IR A 6 R
#, W[ LLUl SWSPGP &k StOMP &k G L. [
MWL A 5, T SWSPGP 845 Yk A8 IS 3k B 1) Jirt
THE N, Kt SPGP Sk LL g s T b e il G E .

(a) StOMP-CFDR, k = 2713 (b) SStOMP-CFAR, k = 2713

(c) SWCGP, k = 2713

(d) SWSPGP, k = 2713
Bl 2 2y Beys B e R %5955 Mondrian
B g5 R
Fig.2 The reconstructed results of Mondrian image using
different algorithms under stagewise weak element

selection strategy

HTHBEMRE MP REEEATHE, Stilhicsy
7 CoSaMP 3. ROMP ik, SP & k1) S i 45 5L
XM R A B E S MR E K, B ER
i, CoSaMP SyE4sin 2K Mk i1, ROMP %A
SP Bk Hn K MEREIRT. MR35 Needell 75 3CHR [18]
g A, BRBEAM N K= M/logN. BT
SR I AN % Ry B 59 R T B v AT R T
3% B, BRI = R Ay I S5 4 R AE I 3 R A

BEBRIRES k=2713, T HELE, BRiEERT
SWSPGP HikERL R, K 3 (a) & CoSaMP HiLME
LR Rerr = 0.17898, T = 2.16s. &1 3 (b) /& ROMP &%
[ EFELE R, Rerr = 0.17407, T = 6.64s. I 3(c) &2 SP ik
MIE 455 Rerr = 0.18031, T = 15.69s. A 3 (d) f&HES
% 8 =0.85 (] SWSPGP HiLkH LR, Rerr = 0.16918,
T = 2.39s. MELVLIA] LA, CoSaMP 57yt SWSPGP 41
VRN (HJE T R 22 L SWSPGP Sk, SHAN R EVETS
AR FER RIS R E iR 22, #%A SWSPGP HikHAs.
M, NSEBe 4t BokE, SWSPGP Sk 5H MP 205 5005
AHEEATY SR AL 3.

(a) CoSaMP, k = 2713 (b) ROMP, k = 2713

(c) SP, k = 2713

(d) SWSPGP, k = 2713
K3 CoSaMP, ROMP, SP, SWSPGP X} Mondrian
BRI TR E5 2R
Fig.3 The reconstructed results of Mondrian image using
CoSaMP, ROMP, SP, SWSPGP

XK 1AH T EESE B BAFRMER SWSPGP #4533
MRS AR s (R 1 A isese i 1 DU 2 s AR —
WS, T ARSI T @ SRS B0 A CE A B,
AT L 7 45 TR AT 22 30, AE AN 56 i A VR 512 56 4508 TR IE AR ).
H R T v LLE H, BEE B ERHEOR, BEICE A B R
T, FVET 2 A o8 ) B R T, H R AR IEAT
FTE B R 7 A IE ARSI AT RT3 25 e, AN o
ARG LR E. 2 6 =1 I, &8RN SPGP 5,
EHEGHENIREZEY 8 =09 IF SWSPGP #5452 1) 52
B Gk RARH R, (B FR R OCNE 2 3 1%, #i e B S5

#*1 SWSPGP SEEANR B NSk s R

Table 1  Experimental results of SWSPGP with different
thresholding values
el 0.6 0.7 0.8 0.9 1
T(s) 0.36 0.50 1.02 2.95 9.41

Rerr 0.1837057 0.1702613 0.1693667 0.1692977 0.1692971
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