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Abstract

In many practical applications, due to the data acquisition time, dose, and geometric constraint
scanning, only in a limited Angle range, various data is available to acquire. It is the so-called
few-view problem. In recent years, the Total Variation (TV) minimization model, using alternating
direction method (ADM) in sparse optimization algorithm shows better reconstruction results
among these TV-based algorithms. However, Isotropic TV minimization based algorithms for few-
view reconstruction has not so good accuracy and there is further improvement to achieve. Aiming
at this problem, Anisotropic TV minimization algorithm is proposed in this paper. The algorithm is
based on ADM and uses sparse optimization theory. Experimental results demonstrate that the
proposed method compared with Isotropic TV minimization algorithm, has higher reconstruction
accuracy and a more excellent comprehensive performance.

Keywords

CT Image Reconstruction, Few-View Reconstruction, Total Variation Minimization, Alternating
Direction Method, Anisotropic Total Variation Minimization

—HETEEREDT S R/MED
CTEGRERR X

Kk %, X A
AEs TR A LA BE, et


http://www.hanspub.org/journal/csa
http://dx.doi.org/10.12677/csa.2014.410033
http://www.hanspub.org
mailto:983956323@qq.com
http://creativecommons.org/licenses/by/4.0/

— PP T 1 e PR AR A g /ME I CT MG B g B

Email: 983956323@gqg.com

Weks H . 20144F9H4H; &RIEM: 2014F10H4H; FHHEM: 20144104 15H

HE

BT 2HIERENH . BREFE. REREFHNLAMEFERNLAR, HEVEERE(CT)BEARE
WRBEFRABENERER OB ABESIEE, REHBTAZEABERENSE. BEERRE
H ) 52843 (Total-Variation, TV) & /MEARZL 4 F 2 T3 8 5 [Hi£ (alternating direction method, ADM)
PR EERBEAT2ABNERERTREBEMNERER. RN, ERBRNABHET,
S RMTVENMEENEREEALREE, FEE—PHETH. ASCEZAE, BidETHR
MALKIAE R T R BHEEE TS RRETVR/MUKCTRGERRE S LR ERRH, ERRAEERS,
AXRHPETZRARETVR/IMEBREESSARSTVR/IMUERRE LMW, ERHREARTREFH
At b, EBENEE LEERE, SEHBETHRNERR.

K ia
HEIBRERE, NeefRER, BRIBML, ZEF RS, FRREERYB/ME

1. 518

THE ML Z AR (CT) B A — B R MG B g 5L A8 B 0 30 (E BB LSE B . BT
BT R FH SR S0 B s eV B s R, TEAR B A E R S, MR AR E R A
IRERAE . BT, 8 275 BE B se B M R B MIE R . (HRIEARRVEAE 5 FI A7 25 (R R s B
(7 A WET L. 54, S TERBSE MR Z A M8, Ak REEWART H%[1]
&, BRBEMEESRBALS IR,

TR, JE4EE (Compressive Sensing, CS)FEiE[2]-[4]/42 H M & JEAR KHEE T CT B E #H
FHEED . CS MWRAGES . EEMMEE, ME5RER. F BRI, 2006 4, 2
i CS #HiB [ Candes 55 A [2] & IKIR H T K5 A 21K 1 248 53 (Total-Variation, TV) & /MR H T E 4
HERAEE, AR TSR E RS R

VBT3B 7 R FR A A I B T TV e MG B B 545 ZIRLIL SRR 45 SR« Forh e LI
K515 5l 2 Split Bregman(SB) J7 7% [5] A3 F-14) ™ Lagrangian % [ ADMSE5[6] . 20114E, Vandeghinste
HEN[THECTEG E 2T IZH TSBTk, 193] T lLASD-POCS(Adaptive Steepest Descent-Projection Onto
Convex Sets) FiEH AP EEBIR . 54, EXWSIEIUEJT T, 20124:Deng#Yin [8]%f — & ADMJ;
AR T 4 SRS R R SO . 20134EChenfTXu [9]X) B T-CT Fl % B 4k ESB 5 y2AE i 17 3
WS

TEEEREE . WS RESE 7T, 25T ADMIR AT VEAF(E R AR 3, A8 AR AL B (1 SR A 4 15 % 3L
RS FRIAT SO S, BEVERE . WS Wi — PR B, ARMIAE SRR BB s R PSR, 2
B R DI, S RV TVER MU H R RCRE A KA, REHE—DEE . AL,
P T — AT SR FHETVE/ME M E @R 80 J IR Tz FE T RE, FEiE it b SR aeiE
W7 TS 1 STV IR /MG f 50 5 56 T 5% ) [ M TV IR IME B RA AL, RIS B, S A tERe T


mailto:983956323@qq.com

—AREE T 1) RS AR B MR CT MR B i 530k

TR EAR
2. BT &@EAM TV RMMLEZERNLIT S
21 EHRRAERTHEGERRT

2006 4F Donoho[3], Candes Al Tao[2] [4]3L[F#RH T CS BEiE, T REELERMG. EXEE . Huk
et TRIARUR S RO A5 S U TS 3 S A [10] o AHXS T 4% 4 i) SIS, b SR I 4 =4 MR 1) D70
CS HLHE AN, BB E > B AOREAS 5w BERE RS i b 25 4 JFOR A B [11]

CS HIRMHEARLE I N : W — MG S, NS AME 5 10350 S HUE, wae DA s iR
KR IX—(55 . BARIIRE T s8R A — NN RSB, ZRI 0 B A O E S 1 1,38
B, LR DA SIREUER R . BT R R Q) AR,

minol, = 3 | (1)
st.g|, = f ‘Q
Hoh g AR N 452155, 4§, = f‘ﬂ RNLRFEAE, f‘ﬂ NI g I RAHE .

SR, BRSO, ST SCbrr EUR R, AR R, X5 EE R s A e ) 77 A
TEAR I R, BEMA A CS BLR R . X T RGO, Hew F 1072 3 B4 5248 ¥ (discrete cosine
transform, DCT) A1 2 /N e A8 i (discrete wavelet transform, DWT), AAIT#I JPEG F1 JPEG2000 K14 %
aps R AR T IX PR AR, BRitz 4b, 7R RGBSR, B —FEER R4 AR, Tz NAT
R 2 r, IR A S U BT AR B B 2 A A e, A Y 1) i O8RS LLEL AR 43 (Total-Variation, TV)#z/)s
i . R TV I, XA Loy & i FE TV A a3k TV, #E N B ek A A4, &
X ).

@)

IF =D 1), = X(0 1) (01 2
I =Xl 1], = X

ﬁ¢D;@ﬁMfﬁ%ﬁN@%%%i%%?ﬁﬁﬁ%ﬂ%ﬁﬁﬁ%%%%ﬁﬁ%ﬁ@,N@%ﬁ%ﬁ%
MG LB O AR . ANSHER R TV e O, BTsRAS iR i P 2 AR F) 6

K 1 R 7Rl —EI S, &P b AL 45 B 453 BUR R i e o e 14 1(a) =2 256 x 256 ] Shepp-Logan
L, & 1(b)s2 DCT ALH /5, HAH REUNARHME R T HRAE 1% 5 E 1. HARHE 0 KER: K 1(c)
& DWT ZB# fa i gs 1, [ 1(d) 2 St AR M fm e 0 e R B 1 4R, MNEHR T LR E 1, XF
2 G 10 8 Bkt P AR e e s 3R AR B RAF AR e . S LEIRY, CS BE IR T SR B0 TV S/ Mb A
T RE L7 PG B @ b BUS RUT RIRCR o T % 1 3t TV BARIERs st B 5 & m R TV MIF, (HEx EG
(1738 B B8 73 BARA I 25 1 B U7 TR A 1l R TV ATAEAEAR 35 o DRI, ARSC XS & 10 e TV Se/MEE
BERATI G, RS S A TV SR mE R R ER .

22. BT &mRY TV B/MLEZERIT 52

K2 oS AR A SRR W R I 2 M R LR AR R I, AR B U 2 5 /3 2 an(4) s
AT

DY f

+‘Di(2) f ‘) 3)

p=Wf. (@)



— AL T % 1) AR 2 B/ MR CT IR 5

(a) &M% (b) DCT

(c) DWT @TV
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Figure 2. 10 angle reconstruction results (a) the results of the isotropic TV re-
construction algorithm; (b) the results of the anisotropic TV reconstruction algo-
rithm
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Table 2. RMSE of reconstruction results at different angles
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Figure 3. 12 angle reconstruction results (a) the results of the isotropic TV
reconstruction algorithm; (b) the results of the anisotropic TV reconstruction
algorithm
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Figure 4. 14 angle reconstruction results (a) the results of the isotropic TV
reconstruction algorithm; (b) the results of the anisotropic TV reconstruc-
tion algorithm
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Figure 5. 16 angle reconstruction results (a) the results of the isotropic TV
reconstruction algorithm; (b) the results of the anisotropic TV reconstruc-
tion algorithm
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