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Abstract We develop a sparse tensor constrained reconstruction (STCR) algorithm which utilizes the nonlocal
similarity prior information and divides the computed tomography (CT) image into a series of patch groups. The
multidimensional low-rank decomposition method for tensors is used, and the prior information is introduced in the
low dose computed tomography (LDCT) reconstruction to establish an object function. The object function is
optimized by alternating iteration of the CT reconstruction image update step and the patch group sparse coding step
in the iterative process. The performance of the STCR algorithm is verified through experiments based on
simulation data and clinical data. Preliminary experimental results show that, compared to the classical
reconstruction methods, the proposed method can produce better images in terms of structure preservation and noise
suppression.
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Fig. 1 Diagram of image block recombination
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Table 1 Parameters for data scanning in experiment
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Fig. 3 Simulated reconstruction images of AAPM data (slice # 60). (al)-(a2) Results reconstructed by FBP and FCR
methods for routine dose protocol; (bl)-(f1) results reconstructed by FBP, TV, GRR, FCR, and STCR methods
for LD1 dose protocol; (b2)-(f2) results reconstructed by FBP, TV, GRR, FCR, and STCR methods for LD2 dose
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Fig. 4 Simulated reconstruction images of AAPM data (slice # 370). (al)-(a2) Results reconstructed by FBP and FCR
methods for routine dose protocol; (bl)-(f1) results reconstructed by FBP, TV, GRR, FCR, and STCR methods
for LD1 dose protocol; (b2)-(f2) results reconstructed by FBP, TV, GRR, FCR, and STCR methods for LD2 dose
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Fig. 5 Quantitative results. (a) PSNR of AAPM data; (b) SSIM of AAPM data;
(¢) CNR of AAPM data; (d) CNR of UIH data

32 HEZHELER

S VPAL UTH 525508 5 e P50 A0 o 350 R 8
SR = AN AN [ 5 A7 F 8 D T PRBGHE AT L e, &L 6 T
e A R BOR 8 5E ¥ 400 HU, % 78
50 HU, S5 STCR BILEHESEA Lon Flm 43
A 1.2X10 % .3.1X10 764,40, WK 6 i, A
228045 43 3 R AR &= F /9 FBPL TV .FCR Fl STCR
R E A RE ., HIE 6 AT LDy B K552 5]
P WS RO RE T LDy B RS A D
T ARFE B DX BASOR B 52 L 38 43 21 2 i OB R
(P 6 (b1) ~ (b3) AR X I 78) s 7E LDper B £
SEARLE h, BARFT DLOR B R Z 25 kg A L A i g A
1 AT5 SR 5% B 3B 4 W D 5 Cn ] 6 (c2) Hh Y B
i3k BT R 5 WL 6(d1) ~ (d3) B H il K X 38 v ]

DL s LDsror 32 EUR & A 300 (1 e 75 R B 52  [W)
B BT3P B LB 53 BE T BE A5 AR 4 i U7 4 A 1)
HAZERY 1 2, 5 b A B AT A i
R

BT UTH E S8 i KR & i 2%
K% IR JE S %19 CNR $5hr 0t 17 AL H 4,
5(d) A UTH ¥ iy CNR #5850, Hoh & 6al) ~
(a3) H iy 2 68, X B AE S i 36 19 ROT, 3 68 IX 3
B, i’ 5 A1, FBP & & K /9 CNR
MK, STCR W45 i , FCR 52K T TV 19445
R MR E R FCR Bk %A 7%
4 L) M A UK, T TV AL STCR BE B 4 i1 410
S DB R MR S L B S CNR, 3R 15 0 i 4 4
X EE

0811004-6



(a3) LDggp ' (b3) LD,y

(c1) LDgcg

(d1) LDgyeg

(¢3) LDgcp (d3) LDgrcr

P 6 UTH %4 f 25 & (slice #1156, #271 f1£466), (al)~(d1) FBP.TV.FCR il STCR ik EH# Y4 156 2 &R
(a2)~(d2) FBP, TV ,FCR fl STCR %7 % 5 #1955 271 JZ K18 (a3) ~ (d3) FBP.TV.FCR #l STCR % % & & Y
5 466 2 ER
Fig. 6 Reconstruction images of UIH data (slice #156, # 271 and # 466). (al)-(dl) Results reconstructed by the FBP,
TV, FCR, and STCR methods for slice #156; (a2)-(d2) results reconstructed by the FBP, TV, FCR, and STCR
methods for slice # 156; (a2)-(d3) results reconstructed by the FBP, TV, FCR, and STCR methods for
slice #466
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