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List-event Data Resampling for Quantitative
Improvement of PET Image

Sang-Keun Woo, Jung Woo Ju, Ji Min Kim, Joo Hyun Kang, Sang Moo Lim, Kyeong Min Kim

Molecular Imaging Research Center, Korea Institute of Radiological and Medical Sciences, Seoul, Korea

Multimodal=imaging technique has been rapidly developed for improvement of diagnosis and evaluation of
therapeutic effects. In despite of integrated hardware, registration accuracy was decreased due to a discrepancy
between multimodal image and insufficiency of count in accordance with different acquisition method of each
modality. The purpose of this study was to improve the PET image by event data resampling through analysis
of data format, noise and statistical properties of small animal PET list data. Inveon PET listmode data was
acquired as static data for 10 min after 60 min of 37 MBg/0.1 ml "®F-FDG injection via tail vein. Listmode data
format was consist of packet containing 48 bit in which divided 8 bit header and 40 bit payload space. Realigned
sinogram was generated from resampled event data of original listmode by using adjustment of LOR location,
simple event magnification and nonparametric bootstrap. Sinogram was reconstructed for imaging using OSEM
2D algorithm with 16 subset and 4 iterations. Prompt coincidence was 13,940,707 count measured from PET
data header and 13,936,687 count measured from analysis of list—event data. In simple event magnification
of PET data, maximum was improved from 1.336 to 1.743, but noise was also increased. Resampling efficiency
of PET data was assessed from de—noised and improved image by shift operation of payload value of sequential
packet. Bootstrap resampling technique provides the PET image which noise and statistical properties was
improved. List—event data resampling method would be aid to improve registration accuracy and early diagnosis

efficiency.
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Table 1. Data struct for bit based listmode data analysis.

No. 4, December, 2012

Code

Contents

struct Format
{
BYTE hdr;
BYTE payload[5];
7
Format listmode;
IstFile.Read(&listmode.hdr,sizeof(listmode.hdr));
IstFile Read(&listmode.payload,sizeof(listmode.payload));
char buf[8] = {0,};
BYTE nMask = 0x80;
for(int i=0; i<8; i++)
{
buffi] = (data & nMask)>>(7-i);
nMak>>=1;

Structure definition one packet.

48 bit data load in order.

nMask (0%80) is converted to 10000000-01000000-...-0000001 in
for statement. ith bit is inputted to buf[i] in order by nMask
and AND operation.

110(1({0|0(0|O|O|U|U{U|UM|M[M|M|M[M|M[M|M[M

M{M|M{M|M[M|M[M|M|M[{M|M[M|M[M|M|M|M[M[M|M

43|42|41/40|39(38(37|36|35(34|33|32|31(30|29(28(27|26|25(24|23]|22

20119 18(17|16|15|14(13|12(11|(10| 9| 8 (7| 6| 5| 43| 2| 1] O

N
(+1, -1), x2, random

v
(=1, +1), x2, random

Fig. 1. Inveon list-event data format and data operation. Detected event location replacement (+1 or —1) and each event data

resampling.
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Fig. 3. Sinogram generated from
adjustment LOR of list-event data (a)
Original sinogram from event res-
ponse location. (b) Sinogram from
adjusted LOR location. Location of
first and second detector was ad-
justed by —1 and +1, respectively. (c)
Sinogram from adjusted LOR location.
Location of first and second detector
was adjusted by +1 and —1, respec-
tively.
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Fig. 4. Reconstructed 3D PET ima-
ges. (a) PET image reconstructed
from original sinogram. (b) PET
image reconstructed from sinogram
adjusted LOR location. Count was
improved and noise was declined
than original image.

Fig. 5. PET images depending on
magnified event data. (a) PET images
reconstructed from original event
data. (b) PET images reconstructed
from event data magnified two-fold.
(c) PET images reconstructed from
event data magnified ten-fold. Count
was improved in accordance with
event magnification (arrow).
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Fig. 6. Comparison of list-mode
based non-parametric (LMNP) boot-
strap method. (a) PET images recon-
structed from original event data.
(b) PET images reconstructed from
resampled event data using LMNP
bootstrap method.
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