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Abstract

In this paper, we further consider an optimization method for solving the signal recon-
struction and image denoising problem. To this end, a new algorithm with Armijo-like
line search is proposed. Global convergence results of the new algorithm is established
in detail. Furthermore, we also show that the method is sublinearly convergent rate of
O(1/k?). Finally, the efficiency of the proposed algorithm is illustrated through some

numerical examples on sparse signal recovery and image denoising.
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K, BRI RE(L)MEE SR CER T Z R, JERE TR AN AL kTR
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2. BEIAR AW
AT R AR R (1. 1) B — AR LA B, R VEGIIE B SV I A R RSt DL IR e
ez, ut, g4 R T —Se T AN
EX 2.1 ([10)fEf: RN — R Ry, f xS RMH 7 LA
Of(x) ={€ e RN|f(y) = fx) + (& y — =), Vy e RV}
St R (1) ) F (), S T R AR

Qulzy) = |F) + (o~ y, Vi) + & I~ yl*| + ppla), VL >0 (21)

é\

pr(y) = argmin{Qr(z,y)}, (2.2)
HAENT(2.2) IS e
1
T — <?J - va(y)>

2
}. (2.3)
FER R BB R 5] R O R O BRI B A

5138 2.1 (Lemma 3.2. [11]) & fRN — R RFELST b, HAbE A2 Lipschitz #4849 B Lipschitz#
KALp. WFHEEL> Ly, A

. L
pL@)thgnnn{pw@0+-2

f@)éU@%Hx—%vﬂw>+§Hx—WﬂN%y€RM (2.4)
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W91 2.1, FHL > Ly, WX FEERy e R", A

ﬂ L) + pe(pr(y))
() + <> b VIW) + % Ipe(y) = ol + pepe () (2:5)
Ly
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) 9)-

F(pr(y))
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nﬁH

0< (1+7) (" — g VIF)) + — | (2.8)

S ¥y BN IR REE

Ty = 0Tk — 07 =0, (2.9)
Byt
gt =2k 4 Tj_k_lg (z% — 2. (2.10)
+

>

H2. || F(2*) — F(a* )| < e, fFik. Wk ZRGE (L) RIfE. B0, #01, Sk =k + 1.

F 2.1 LB Rt 0R R

-1 if t<O0,
ot)) =< [-1,1] if t=0,
1 if t>0.

245(2.06), A T@LXR.
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1 o L&p(:ﬂk)
Lk Y Lk 8952

Hop 2600 —

Eyr = VW) > £ (@b = 0 = V)i — £ > 0, B

dp(z*
(@) = O — VA - 20,

Hop 2D _ g

FF = VAWl < £ M = 2 VFWO)l/ £ <10 d(@@h) =0, &

1 Aoz
(&) =0 = (4 = TV + 40" = VA4 = 0 = VAR — - 25,

ook 25D — (yf — LVF(y*))i/ £
ATAENA, Ak =" — £VF(h) — £&8 o

p&F + YV f(y*) + Li(zF — y*) = 0. (2.11)

o (v - £vs) } (2.12)

AT MXGREUIER([10]), il Z P AQBESCHRE EEL -G, &46(2.11), T
Fogh R (2.12)89 &, Bp
2
}, (2.13)

2.2 L, =B Fenp > 1, AL, > . F, BL,/n RNikZ(2.7)3%(2.8), 46 51322.1,
AL, <nl|ATA|. Bk, &

Pk € Dp(at). BET @6 ORI

L
min {W(I) + 7’“

2¥ == argmin {PSO(SL’) + L T — <yk - levf(yk))

2

B < Ly <nl|ATAJ. (2.14)

PR, PHRER2 USRSt DA S IS SAR . DI, 45 HE DU 5] B
SI3E 2.2 FTFHEENr e R, A

Fla)— Fa*) > L&

2z~ ka—ka2+Lk<x—yk,yk—xk>, vk > 1. (2.15)
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MERR.  HH(2.5), 1§
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Hi(2.13), f32% = pr, (y*). S5 (2.16), AR
F(z) = F(z*) > F(z) = Qr, (", ¢"). (2.17)
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NFH(2.18), (2.19) F1(2.17), w15
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= L (z — "o —ob) + B [|of — o4,
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SII8 2.3 Rika* & (1.1)0E&E—, {2"} Fe{y"} R A F2.17 £ 6955, N
ATA| 2
A2 sl = kel 2 o - e (221)
Lol = F(aF) — F(x*),al = ma? — (1 — )%t — o™,
SERR. X T AR € R7, H1(2.15)8 R MRS sl
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TE(2.22)%, 2%y = oF Mz = 2%, A[1§
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AT T — S5 F (1) M BUE AR, DR B B2 k. A RIS FIMATLAB
9.2.0.538062% 5, F7E Windows 10 PCHL_ 1847, tHHEHLAC E & AMD FX-7500 Radeon R7, 4C+6G
CPU, 2.10GHz CPU Al4GB W1E. e, 2p = 0.001, 3 =4,7 =3,y = 0.5,0 = 1.25, 0 = 1.15,
Hn =2N(N € Z,), m = floor(n/4), k = floor(m/8), HIMATLABJKIA {4

[Q, RI=qr(A’,0); A=Q’

FEAEREEA. FIMATLABBIA S 14

p=randperm(n); x(p(1l:k))=randn(k,1)

PR R IR E T, FIEM &b bR E N
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Hordt P R A8 (1.1) 7EIEAR 52, 19 B AR R EUE. 7RI i R i 2 s AR X R 22
RelErr = 12 — :c||’
H

Hrp BRI {55

3.1. EAMMtSHRRENRRESRE

AR N SR R RN i iy MR S A R UG LS 5. @ = 2%, m = 21k = 28, [
L T IRMBE S WEE SN2 1 5EEMIES (L abrid). B8, WE 10— MRS =1 K
h, JRARME S TP I A TR AL R R T, X R 15T RS R B SRR 5 S
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|| il .
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Figure 1. Signal recovery on additive Gaussian white noise (n = 2'%)

B 1. BAT It s S RS SR (n = 2'°)
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Fihbh, WEFAFYER RS SR (1.1), B S0E2 LT 7 I e 47 e s R AU
Hifs 5. CPURS[A](CPU Time). &K EL (Tter) FIAH X % 2 (RelErr) FITESR 1. MR AT LLE
), BE2.1 R IR E AR OR S S, HCPU W alRe b, thieEm, o 4k H i in AR U
F M SN2 T B IR e 1.

Table 1. Signal recovery on additive Gaussian white noise with the different dimension

= 1. BAAFGERAIE =T MRS RS SRR

HE MiifE 5 CPU Time Tter RelErr
1024 1 x 2° 0.4844 129 4.9128
2048 2 x 2° 1.1562 138 4.8728
3072 3 x 2° 2.7343 131 4.6985
4096 4 x 2° 4.0468 128 4.4007
5120 5 x 2° 5.6512 136 4.6486
6144 6 x 2° 7.6093 135 4.5438
7168 7 x 2° 9.6875 141 4.4214
8 192 8 x 2° 11.2031 127 4.7165

3.2. EASHIRFNEIGRE

X FTLena. Barbaba FBaboon =~/ [A] B4 73 Jill It M Gaussian® 75 7K “F0. 7/ Mg G855
1521 IR E A UG i 200 B s — A s, TR, k2.1 7 AR A (i Rl g T DA K & IS,
XL T o T EVE2 A B R A R

(a) 04

(d) nmg &

(g) hnng &5 (h) REaEE (i) &

Figure 2. Image denoising on Gaussian noise level 0.7
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