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Abstract

Three-dimensional medical radiological imaging system suffers
from different noises from different sources according to the design and
manufacturing of software and hardware, including component selection
and other factors. If the radiation dose of angiography system is high,
the signal intensity will be high and the impact of noise will be
relatively small. However, the superior project aims to establish an
angiography system using low radiation dose. The signal intensity will
be low and the impact of noise will relatively be large, thereby affecting
image quality. This project aims to establish a suitable standard 3D
image quality assessment system of radiological imaging instrument. We
will mainly use the human-simulated phantoms, including human chest
phantom, human leg fracture phantom, human hand fracture phantom,
and the tumor phantoms set in chest phantom to acquire series of images
with  different acquisition parameters and different imaging
reconstruction parameters. These examinations will be performed to
assess the image quality of prototype and find the best parameters of
imaging acquisition. In addition, in this study, we will collect the
suggestions from clinicians who have experience and expertise of
medical imaging and discuss with the cooperators of Institute of Nuclear
Energy research. We aim to establish the qualitative indicators of image
quality acceptance criteria. Combining these quantitative and qualitative
indicators, we aim to find a balance between image quality and radiation
dose to achieve the goal of 3D radiological imaging, low-dose and high
signal to noise ratio. Finally, we will provide the suggestions of the
image quality control procedures of the 3D radiological imaging system,

as the future standard for clinical use.
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Taiwan TomoDR#.#5

(I3 ) ® i 3 45 4
- 2D/3D#EF * Active area : =40 x 40 cm?
«3DFH H A - G E = A F LR * ADC bit depth : =14 bits
B AML$E 4 B F 8t - SODAAECH & *Tube current : 10~1000mA
REEHHEFAYRAFRER * Focal-spot size : 0.6/1.2 mm
O iEER * Frame rate : 15~30 fps
" Model-Based% f A K %12 T2 » Heat storage : 300~1500 kHU
"B Al % 4t & A1 2 (BO O Model) « Matrix size : 22000 x 2000 pixels
® 2 4 AH & © ~3.3Ip/mm « Pixel pitch : 150~200 pm
OE AXKE B E - 125~150 kVp « Tube voltage (Max.) : 125~150 kV
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o Detector Tube | Tube .
Exp. date | Moving mode ;:?:g:fn binning [i::] [Ié\"[‘)] voltage | current z’::;:; Filter Total mfl‘:llf’l‘l? length N;’.'::;L::
mode [kv] | [mA] o
L-R 600 61
2016 Continuous 2x2 110 | 12 50 50 2 2mmaAl
H-F 300 31
Source
R—R 8
SID:~11§0 mm
| SD rat information: ‘ /
| Female N/
{ 6month (2016/2/15~2016/8/4) \\ Vi/
| Weight:285g {; ‘;3
' i R Table
~120mm / |\
. / — Image
—  receptor

Schematic of imaging geometry setup
(H-F direction)




W R SR T LR R S X BT S
fE LA 7 AR 0 TR F R R R R

2 RANSE BT b B e B4
£

BERED R s N S BT R ECTE R s P
e
ERABLRPCTE (HU)
£H:0 CT& 280 CT&
CEzEa > 400 B 50~70
#5{& 80~ 300 R 35~ 60
lijg= 64 ~ 84 A 30~ 55
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G 28~44 AmA 40 ~ 55
=il 3~8 IZE=S 10~30
il 13~32 FRRER 50 ~90
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Item No. GO0 e
Diameter(mm) HU
1 ‘- +50
2 3 +50
3 5 +50
4 8 +50
13 2 -60
14 3 -60
15 5 -60
16 8 -60

GGO field Solid field
Item No. Diameter (mm) | HU Diameter (mm) | HU Type
4 20 -650 3 0 Concentric
5 20 -650 5 0 Concentric
6 20 -650 i 0 Concentric
Type

Concentric
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Tube Tube

::::I:cg:ir:;i SID [em] wvoltage  current '5:::?;1::] filter -:-::Iaglthm[omv ::? Nlil::abeersof
kvl [mA] g

EA 110 100 50 2 tmmAl 600  61(0.5/ /13E)
0.1mmCu

- Imm Al+

SE W 110 100 50 2 0.1mmea 300 31(0.5% /1%)
ImmAl+

EA 110 100 50 2 0 AmmCu 600  51(0.5% /1%&)

- Imm Al+

38 W 110 100 50 2 o LmmCu 300  31(0.5 /13&)

EA 110 100 50 2 tmmAl 600  41(0.5/ /13&)
0.1mmCu

. Imm Al+

58 W 110 100 50 2 0.1mma 300  31(0.5% /1%)
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Imaging .
i o LS EE Number of images ERm
n [mm]
1.400mm/417%
kA 600 61(0.5% /17&) 2.500mm/513%
_ 3.600mm/617&
BE Hap 300 31(0.5E /17%) 4.600mm/313%
A 600 51(0.5% /17&)
5.600mm/517&
E B 300 31(0.5 % /13&)
kA 600 41(0.5% /17&) 6.600mm/413%
E B 300 31(0.5 % /13&)
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