b

H354% G4l r ] R 2R AR AR Vol. 35 No.4
20184F 4 H Chinese Journal of Medical Physics April 2018
DOI:10.3969/.issn.1005-202X.2018.04.010 B SR

BENEGRETEZARNERAECTEER X

FRE M AE . BEE Kb
P BERL A B TR R BE BT s, T 2% T 510095

(i Z] AT AR /A 6 CT B & PR, 42 i —Ah kst 69 K T A & 5 |44 % £ (Total p Variation, TpV) %5 5k %9
RIBGERTAET =, AT ERA MMM EELEHM, B A ARMEZZAR(ART) Sk F 2 b R B SHEE 75 E, &
JE AR B 3E 5 TpV B R 29 R B BARFA I, 2k — AT LR P 0 R TARYE B A5 X3R4 b B 3 ey Bk 2
7B R S M p, B IR AT AL B i RO R R . A SR R 2 364 Shepp-Logan AT s ik SL ik AT A2 3k, A &
2 EAG R B3Rk K B4R A £ ALASHTARYE , vA profile B o )2 — L 3 36 B A8 4E A BALIFAEATE , 5 2369 ART-TV 3k
PATIOE, ST AT T R A I Ak T @ AR RS A BB 23 TR 2 00, o BLAE AT AR 47 B 1569
Lk Tl

(BRI )ATRAE;CT; A, B A T 2 A w A4 T £ ;%R %

[FE45ES]R312;TP391 [ CHEktRREAD A [ 3242 11005-202X(2018)04-0420-05

An adaptive total p variation-constrained CT image reconstruction method for limited angle data

LI Huijun, WANG Linjing, ZHOU Lu, PENG Yingying, ZHANG Shuxu

Radiation Therapy Center, Cancer Center of Guangzhou Medical University, Guangzhou 510095, China

Abstract: An improved algebraic iterative reconstruction algorithm based on the total p variation (TpV) was proposed for the
reconstruction of CT images with limited projection angles. Two-phase reconstruction structure was applied in the improved
algorithm. The algebraic reconstruction technique was firstly adopted to reconstruct image that meet the identity of projection
data and applied to correct non-negativity. Subsequently, adaptive TpV regularization was used to constrain the image sparse
features, further optimizing the reconstruction results, in which the parameter p was adjusted according to the image region
characteristics. Two phases alternated with each other until meeting the convergence criteria. The classical Shepp-Logan phantom
was applied to perform a simulation reconstruction for the improved algorithm. The reconstructed images and its local zoom-in
views were used for subjective analysis, while the profile graphs and the normalized absolute distance were regarded as the
objective evaluation criterions. The results demonstrated that compared with the images reconstructed by conventional algebraic
reconstruction technique-total variation algorithm, the images reconstructed with the improved algorithm were not only close
to the real Shepp-Logan phantom with smaller reconstruction errors, but also achieve a better protection for the edge features
of images.
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a: Phantom image

b: ART-TV method

c¢: ART-TpV method
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Fig.1 Phantom image and images reconstructed with different algorithms

ART: Algebraic reconstruction technique; TV: Total variation; TpV: Total p variation
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Fig.3 Horizontal and vertical profiles of original images and images constructed by different methods
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