w0 2020/019684 A1 | NI 0000 KO Y00 0 00 0 0

(12) IRBEFIAIESR
(19) t AR A= AR 4 40
E br B

@3) Efr 7 H
2020 ££1 A 30 H (30.01.2020)

~~
~,

=

WIPO I PCT

AR EFRER 1
00O OO

(10) EFR A TS
WO 2020/019684 A1

GD EREHSES:
GO6T 11/00 (2006.01)

(1) EfFRRIES: PCT/CN2019/071087
(22) EFRERIEA: 2019 %1 A 10 H (10.01.2019)
(25) HiFIES: e
(26) A HiES: e

(30) LA

201810846916.7 20187 H27H (27.07.2018) CN

(7D BRiEA: &K Yl & # ¥ K #F R X (SHENZHEN
INSTITUTES OF ADVANCED TECHNOLOGY) [CN/
CNL; H B ZR 48 SR I L X P K 2% 3 4
B KIE10685, Guangdong 518055 (CN).

(72) ZFAA: 83 8 FI (AU, Zhanliy; ™ E R F I
P L DX P W K 5% 49 % 3 K 5E 1068 5, Guangdong
518055 (CN). % 7k & (YANG, Yongfeng);
J7AR AR YT R L XV W OK 2 3 A gl K GE
10685, Guangdong 518055 (CN). R #R(LIANG,
Dong); " ARA EIIT L X 7 WK%
I % 76 K 8 1068 5, Guangdong 518055 (CN).
XU H L, Xiny; BT AR E YT R X
T K 2% 3 2% 36 K JE 1068 =, Guangdong 518055
(CN).  #8 % (ZHENG, Hairong); T [EH " &4
TR L X P AT oK % A S K I8 1068
5, Guangdong 518055 (CN).

THKEBA: F I 8 & & 2 = K B
= K M (¥ i@ 4 ) (SHENZHEN IPLUS
INTELLECTUAL PROPERTY AGENCY (GENERAL
PARTNERSHIP)); ™ [H ]~ R & & Y 17 48 H X

(54) Title: LOW-DOSE PET IMAGE RECONSTRUCTION METHOD AND APPARATUS, AND DEVICE AND STORAGE

MEDIUM
(54) REABTR:

G EPETERIR EE T %, BB . W&k AN

S101

B R R R B PET B IR AT E AR K e, RGP
ET#% %R &£ 20013048, HRMPET R &40 R s Fe

$101 WHEN A REQUEST FOR RECONSTRUCTING A LOW-DOSE

!

PET IMAGE IS RECEIVED, ACQUIRE PROJECTION DATA

AAF IR AR A s R, B FRRIPETEMR e 2
IR S Ak G A5 E EPET PR i 47 PRI E 38, RAFa
4 HPETE R

™

COLLECTED BY A PET DEVICE, AND ACQUIRE A SYSTEM
MATRIX OF THE PET DEVICE

ACCORDING TO THE PROJECTION DATA AND THE SYSTEM
MATRIX, PERFORM IMAGE RECONSTRUCTION ON A

S102
‘-

5102

|

PRE-INITIALIZED PET IMAGE TO BE RECONSTRUCTED BY

Si03 MEANS OF A PRESET PET IMAGE RECONSTRUCTION
$103

wAnks T EPETE AT Bia B, RITHs T EPETH R
AR F A B A R AR AR

ALGORITHM, AND OBTAIN AN INITIAL RECONSTRUCTED PET
IMAGE

PERFORM GRADIENT CPERATION ON THE INITIAL
RECONSTRUCTED PET IMAGE, AND OBTAIN A HORIZONTAL

$103

I

GRADIENT IMAGE AND A VERTICAL GRADIENT IMAGE

SRR B A & AR B AT FRE S, R
X LAY AR B R B AR R T e B R B R ARILER T

CORRESPONDING TO THE INITIAL RECONSTRUCTED PET
IMAGE

RESPECTIVELY PERFORM DICTIONARY LEARNING ON THE
HORIZONTAL GRADIENT IMAGE AND THE VERTICAL

/ S104
S$104

I

GRADIENT IMAGE, AND OBTAIN A CORRESPONDING
HORIZONTAL GRADIENT IMAGE SPARSE REPRESENTATION

SRR T A AR AR B A B o R B A
BB 5 B AL B LI MR, R/ HEPET IR R

8 AND A VERTICAL GRADIENT IMAGE SPARSE
REPRESENTATION
RESTORE THE HORIZONTAL GRADIENT IMAGE SPARSE

REPRESENTATION AND THE VERTICAL GRADIENT IMAGE

5105

8106

535 F APETRMILE
AW T HEPETE R

i & #EPETRE 2 T
R AR B AR

A AA
¥

o~ 107
dir th 37 I HEPET I 4R

71

SPARSE REPRESENTATION FROM A GRADIENT DOMAIN TO
AN IMAGE DOMAIN BY SOLVING A LEAST SQUARE METHOD,
AND OBTAIN A RECONSTRUCTED PET IMAGE

DETERMINE WHETHER THE RECONSTRUCTED PET IMAGE
SATISFIES A PRESET TARGET FUNCTION

OUTPUT THE RECONSTRUCTED PET IMAGE

SET THE RECONSTRUCTED PET IMAGE AS A PET IMAGE TO
BE RECONSTRUCTED

YES

NO

$108

$107
5108

AA
BB

(57) Abstract: A low-dose PET image reconstruction method and apparatus, and a device and a storage medium, applicable to the
technical field of PET imaging. The method comprises: according to collected projection data and a system matrix of a PET device,
reconstructing a PET image to be reconstructed by means of a PET image reconstruction algorithm, and obtaining an initial reconstruct-
ed PET image; by means of a gradient operation and dictionary learning, respectively obtaining a horizontal gradient image sparse
representation and a vertical gradient image sparse representation corresponding to the initial reconstructed PET image; restoring the
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horizontal gradient image sparse representation and the vertical gradient image sparse representation from a gradient domain to an
image domain; obtaining a reconstructed PET image; determining whether the reconstructed PET image satisfies a target function; if
yes, outputting the reconstructed PET image, otherwise, continuing to perform operations of image reconstruction, gradient operation,
and dictionary learning on the PET image to be reconstructed, so that the reconstructed speed of a low-dose PET image is improved, the
artifact degree of the reconstructed image is reduced, and the image quality of low-dose PET image reconstruction is further improved.
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