W43 % W6 2 M xR % W Vol. 43 No. 6
2022 4E 6 H Chinese Journal of Scientific Instrument Jun. 2022

DOI: 10. 19650/j. cnki. cjsi. J2209588

HEFrtEEiRE OSEM BlGE2E 2R

e FLR OB TR B R R
(PRI MR K= B k2B mat 211106)

8 ZE Ty G IR RN RS AR A TR B 0 MR R Rk R G B SR SRR TR S FREAT OSEM 41k
AEIR A SCER T — e B [ kT e 1 SR AT AR R 40 i MR R A (T-OSEM) B3k o 7E 7 S RAF B 1Y [RI B, 4 Bsf 1] Bt R
FER BRI 0 0 FREFBERSE W T 74T OSEM R ST R E i, I b — Wi BRAE kA4 R o i) B 4540 56
P, DOm0 AR SRR S — RS A B R s AT, Ol aT 2RI TS RO R E AT R, BT
T BT T BARX RRAER Y 56 R | DASEIAE R Al RE 6 AR R AR ] A BB L i B ROR . SEgn R, Y SRAE B i)
BLiRE] 1 s B, T-OSEM F AT AR A A T BREFSCR B Tl BUSR Z5 0 AH U LE S 0. 92, 32 B T-OSEM F3k %t 30 4 5 2
A LB AR T 56

KW : v 6T T-OSEM ; JARIRSAGI 5 2 2047 - PR

FESZES . TP391 THS78 XEFRIRE: A BERREZRSERE: 520.60

OSEM image reconstruction algorithm based on time streaming

Xu Lei,Zhao Min,Guo Ruipeng, Yao Min,Shan Yao

(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract : Using 7y photons to detect dynamic flow fields inside a cavity requires a fast image reconstruction algorithm. The traditional
processing method is to collect all events first. Then, the algorithm processing is performed, such as OSEM. This study proposes an
image reconstruction ( T-OSEM ) algorithm that subdivides the response events according to the time stream. At the same time of
continuous sampling data, the sampled data are divided into sub-sampling data sets according to the time period, and OSEM iteration is
performed on the subset to achieve image reconstruction. The previous frame image is taken as the iterative input, and the correlation
between frames is used to accelerate the convergence of iterative operation. The sampling of the data stream in T-OSEM is carried out
simultaneously with the processing of the previous image frame. The image reconstruction process is accelerated by the multithreaded
parallel operation. The relationship between the optimal number of subset events and the corresponding sampling time is studied to
achieve the optimal reconstruction effect under the shortest sampling time. Experiments show that when the sampling time period reaches
1s, there is still a good particle tracking effect, and the mean structural similarity of the particle trajectory image is 0.92. Results
indicate that the T-OSEM algorithm is a good solution for dynamic image reconstruction.
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Fig. 1 Schematic of positron annihilation y-photon imaging
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