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Fig.1 Structure diagrams of the conventional and All-Digital PET systems
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Fig.2 The All-Digital PET imaging process
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RIS ZARBLEIIX . ZLEpIX L RPRE I DX 55 SR

A7 PET dla SRIBUN K PET 28 Ge i Bl AR 70 A 4 22 ML RS, SEBl T B sk U S 1747
IO AR, AT S RELERENS 2> ST AT T R AT 9, X T PET B PR RESE MR T R 48
SOBIAACHGEE 2 T A dEAIEAE o I L, TRINERAC & 2L AL SR LRL R PRIE ALl — 5 Se ]
JHI PET BB R Ge o IXADOGR AR FE N PE PET RGM R M H AR IER, 44t T 585 M &
2% AR M L [ B PE ¥ T B

2.2 MVT#&

280 PET BRI A58 ] MVT SRAE 5, o] BT DN MR AR v b AT 2 4k o i sk P05 16 e Wi s
KA A B G IR 5 5, TS 7 BRI R PR R R A, DL AR B 51
A IRE S LA 4 2% (silicon photomultiplier, SiPM) “ffi e O7 A5 B, il 2 vH S HLIEAT R
(EE| LR RO

(1) I ) i B SR

MVT SRAE T V20 DR IR0 o 3 A SR U I, 3o by i eI T () 5l T2 20 B S
KA GG IR e 30 AR, e o5, 3k s O E A I ER K e, BRI PALER IR (RIS L e &
R BRSSP R R B AR TR, K SR A5 B — s R, A AT A
. AR B AL 48 o

DAL AR Bk 1) i A s 6 3 JE R AT AR A 3 2, I RS R A MVT KA 7 SRR PR m B2 BAT
ST IE] 55, B LED (leading—edge discrimination) ““77 ¥k, BR3 i ik i Ji ik b 5 i) 1) dah ) A2 o5,
GREZ05), 0 AT (I a) 545 R SR I AE A R I Bl R s ) £

(2) frEAR B

WIAE SIPM HINEREAA 11 1 ARE IR RS, v HAEARY SIPM FESIA E60 BE . Wik
& SIPM S INERE A IEAE 10 1 BV A I SRR R 4L, ] R AR 2l &2 45 7 vk 3RO 14
BEE, B2 SIPM BT REG T, wAL A G M) STPM, FREOEF AP EE S

MHARRE G A WT UGG, St RfEZ RS, Kb — it



436 CTHIH5NHMR (h3E0 33 %

e O RARI BB 18]« T BRI A B2 1AL B LA RO T AERR I A8 A DTRIK BE /N
2.3 HEEMHEA

BT PET F5 A FRI B A5 & SR e (EBRAIS LN, L S SRR A e
P TR ER A G PP HES o B 3 o, BT 5 T ) i 6 BT AT (0 B S 24 T e R AT 8] 777 8
A RE S 200 € P AT A 25 TV List-mode £ FH4F,  IFARYEIX L1425 0 Ay BERIAR 7] JEJT TR R AE 5%
B, USSR E R R

RS L " AL L
—  EfE |—
FRE 2 LR 2
—  BEHs |—
i 1 i
LIk o ] PR 3 e ‘ FFEFITE
— BRG] s — = WEAfE ——————
...............
A 0 AL n
BRI &

B3 AR R

Fig.3 Coincidence discrimination processes
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Fig.6 Imaging algorithm library structure
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All-Digital PET Imaging Software Based
on Plug and Imaging
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Abstract: Traditional positron emission tomography (PET) systems apply analog circuits for signal processing and achieve
coincidence event detection through coincident circuitry. However, these systems suffer from a significant loss of information
during projection and image data processing, leading to poor algorithm scalability. In contrast, All-Digital PET systems
leverage precise sampling and comprehensive digital processing to simplify hardware design while maximizing software
capabilities. These advanced systems rely on software algorithms to handle more operations, thereby providing complete
process data, abundant algorithms, and convenient optimization for replacement. By treating detectors and algorithms as
fundamental “building blocks,” the plug and imaging (Pnl) platform constructs imaging protocols, algorithms, and equipment
layers to define the imaging process, extend algorithmic capabilities, and support the construction of diverse animal or clinical
PET system types. Moreover, integrating Pnl into All-Digital PET systems allows for early information mining from
scintillation pulse data levels rather than at the image level, facilitating flexible additional algorithm integration. Based on the
aforementioned background, in this study, we critically investigated Pnl software-related research advancements, precisely
elucidating the comprehensive structure of All-Digital PET systems, architectural flowcharting of the imaging process, and
exemplary application cases. Our primary objective was to enhance flexibility for scientists involved in constructing All-
Digital PET research instruments while providing valuable references for the expeditious and efficient development of diverse
PET systems alongside software algorithmic enhancements.

Keywords: positron emission tomography; All-Digital PET system; plug and Imaging platform
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