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Development of an educational image reconstruction aid toolkit
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The purpose of this study is to develop an image reconstruction tool that
enables us to understand the various characteristics of digital tomosynthesis. In this study, the
projection data were generated using the Monte Carlo code PHITS, which can simulate various
radiation behaviors in materials. The aim of this study is to create an educational aid that can be
used to understand the various characteristics of tomosynthesis in facilities without dedicated
equipment by incorporating the image reconstruction algorithm of tomosynthesis. The results of this
study suggest that the characteristics of digital tomosynthesis can be understood even in the
absence of dedicated equipment by performing pseudo-digital tomosynthesis image reconstruction.



FPD

X
X
X CT
X
CT X CT
X CT
X CT
X
PHITSY Particle and Heavy lon Transport code System
X
PHITS
X X
X
2
SONIALVISION Safire X
1 PTWNOMEX
2
SID 140[cm]

74[cm) X 1 (PTWNOMEX )
200[mA] 20[msec] X

60[kv]  90[KV]  10[kV] 5



e X-ray focal
x .
X
X 140[cm] “\
Al o
XCOMP5
Al 0.1[mm]
Al freeee  detector
X
3 74 fem] cardbord
PHITS PHITS floor(concrete)
PHITS 2
SID
214[cm|
2.2[glcm?],
1H:1.3407x1072, 12C:1.1030%10°%3,
1860:4.3887%1073, 2TAL 1.7971x10°%,
28G4:1.6123%107, 40Ca:1.8940%10°3,

56Fe:3.3448x104
1.2x10-3[g/cm?],
4N 75.5, 160: 23.2, “Ar: 1.3

0 0.02 0.04 0.06 0.08 0.1

X _
5x5, HFOIFRILF—[MeV]
10x10, 20x20, 30x30[cm?] 3 X
60, 70, 80, 90[KV/]
O[cm]
X 0, 10, 20, 30, 40, 45, 50, 55[cm]
4 X
X 30x30[cm?]
5
40[cm] X
1.001 6
1240 1.250
—e— 60kV
1220 % X X 1.200 —A— 70kV
1200 3 f —8—80kV
& ’ 2 1 i 10 —>¢— 90KV
& 1m0 o &
= i A § 1100
t 1160 x & 2 W
" 0 ﬁ 1.050
1140 1 S o ° ° «
1120 1.000
1100 0.950
5x5 10610 20520 03 40740 o 10 20 30 40 50 60
BASHHDEEHcm)
BEF(cmr2)



60[KV]

90[kV] X 1.X
X X (16 deg)
30[kV] X (1.00 mm)
X (0.05 mm)
2)
MoXS-3 X 30 KV
MoXS-3 X X
SID 656 mm
X
1 30[kV] X
7
1200
0.00012 O[ecm] A 000012 40[cm] 800
§ 000010 5 0.00010 - 4 Ey
§ 950008 § 0.00008 | g; 600
0.00002 0.00002 | 200
000 00 a0z 004 006 008 010 00 o 00z 00+ 006 008 010
Enery MeV] Ensry [WeV) %.0 5.0 100 150 200 250 300 350
KFOTRILF—[keV]
6 X
7 X 30[kV]
X
8 PHITS
SID 656 [mm] 47[mm]
PHITS
1.7mm
JSZ 4751-2-45 203.10.1 X X
0.3[mmaAl] 3
FPD Se
ACR 9
104_2 cm
‘ XREER '! R 1237 4 (CHNOs)
(0.3x0.3 mm?) 1 2 3 4
i i PMMA(C:Hs0,)
-:,2_2; e s 6 7 8
2
i e ] 10 1
656.0[mm] -
q 3 i 16 16
i : TA B PMMA(CsH;O,)
e o 7 e , ., ]47.0(mm] FAOoEs W7 LS =9 LI 7=/ — LA
———— o1t 00— (C12N O H ) E E{mm) (AIO,) £ (mm] (C1Hz:CIFNO, ) & [mm]
1 156 7 054 12 200
2 112 8 0.40 13 1.00
3 089 9 032 14 075
4 075 10 024 15 050
5 0.54 1 016 16 016
3 040
8 9 ACR RMI-156

4.5¢cm




10 9.0x10°

0 +12
12 12 2
13
13
0.25%0.25[mm?]
0.3x0.3x0.2[mm?] FBP(Filtered 10. PHITS 0
back-projection) 12
1u 9
9
X CT Aquilion

ONE(Canon Medical Systems)

RT-PHITS(Radio Therapy package based
on PHITS) DICOM

12. RT-PHITS

1) Tatsuhiko Sato, Yosuke Iwamoto, Shintaro Hashimoto, Tatsuhiko Ogawa, Takuya Furuta, Shin-ichiro
Abe, Takeshi Kai, Pi-En Tsai, Norihiro Matsuda, Hiroshi Iwase, Nobuhiro Shigyo, Lembit Sihver and
Koji Niita Features of Particle and Heavy lon Transport code System (PHITS) version 3.02, J. Nucl.
Sci. Technol. 55(5-6), 684-690,2018.

2) X X

, 67(3), 193-201 2011.

3) JSZ 4751-2-45, 32, 2017

4) Feldkamp LA, Davis LC, and Kress JW: Practical cone-beam algorithm. J. Opt. Soc. Am. A1, 6, 612-
619, 1984.



GP-GPU

40

2021

PHITS

2019

PHITS

2019

2019




2-D

2018

2018

2017







