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Three-dimensionally consolidated reality of image quality of CT images
reconstructed by iterative reconstruction methods
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Iterative reconstruction (IR) methods is said to reduce radiation dose while

maintaining image quality. Numerous task-based image quality assessment, which mimics clinical
tasks, support the superiority of IR methods over existing filtered backprojection (FBP) method.
However, the test object is visually too distinct: it does not reflect clinically
difficult/important task. Further, it ignores slice sensitivity profile (SSP).
We developed methods to measure in-plane resolution and SSP using indistinct test objects buried in
noise. We also measured three-dimensional noise power spectrum (NPS) accurately. Using these
methods, we evaluated matched filter SNR (MFSNR) of indistinct object for images of IR and FBP.
Resultantly, none of three IR methods showed better MFSNR than FBP. Consequently, IR methods do not
improve the detectability of indistinct object: radiation dose cannot be reduced. The predominant
task-based evaluation method necessarily overvalues IR methods.



1) CT X

Iterative
Reconstruction Method, IR IR
C
24601003
CNR
contrast-to-noise ratio
IR
CNR
IR
IR
(2) task-based assessment
task-based
IR FBP
IR

3) IR

task-based

IR
1)
task-based CNR
CNR

modulation transfer
function, MTF
Noise Power Spectrum,
NPS MTF  NPS
detectability index d
matched filter SNR (MFSNR)

CNR
IR
MFSNR
d d
IR CNR
slice
sensitivity profile SSP
FBP
IR SSP
CNR SSP
CNR
SSP
NPS
NPS



NPSa z NPSz
IR FBP
CNR
SSP
NPSz
@) IR
(1) MT  SSP
CNR MTF
CNR
MTF
CNR
CNR SSP
CNR
SSP
)
NPSz
NPSz
NPSa
IR CNR SSP  FBP
SSP IR
NPSa Kzx NPSa
Kz
Kzx NPSa
Kz
SSP
3
IR
FBP
CT Aquilion One
AIDR-3D strong
mild Aquilion One  FIRST

Body LCD GE CT
Revolution EVO ASIR-V
50% 100%
CT FBP
X 10, 50 300 mA
180mme
detectability
index d Prewhitening
MFSNR doyy
MTF  NPS

Nonprewhitening MFSNR
Anpw
task-based
MTF CNR
(1)
CNR 1
MTF
SSP
CNR 2
SSP
SSP
MTF SSP



SSP

1 2
CNR
MTF SsP
2 NPS 3
NPSa
NPSz IR
CNR SSP NPSz
NPSa
Kz
SSP  NPSz
Kz
3) IR
MTF, SSP, NPS NPSa
NPSz Kz
SSP 3 IR

SSP

3 CNR SSP AIDR-3D
Strong FIRST Body
SSP
dPW
dNPW
10mA 50mA 300mA

Ti0.1, Al0.3, Ti0.15 Ti0.1
4 AIDR-3D
FBP
dP'W
dpyw  AIDR-3D
FBP AIDR-3D
CNR

SSP

EBP
AIDR3D str

'WW%Q nll
]l nn

E—

4 AIDR-3D dn, Oypw
10 mA 50 mA
FBP AIDR-3D  Mild Strong

5 ASIR-V
FBP dowy dpw 5

100%
dNPW

ASIR-V

FBP
ASIR-V

CNR
MTF
Aoy



'4 dPW , 10 mA

| dypyy -10 mA

Tl A03 Ti045 U Tiol AI03  Tio.5
2 dpyy 50 mA “ dypyy 50 mA
: |
i ﬂ\!ﬂ\\ \IHIII\I\I
5 ASIR-V dPW dNPW
10mA 50mA
FBP ASIR-V 50% 100%
6 FIRST
Oy Onpw
FBP
FIRST FBP
3 SSP
FBP dPW
FIRST
CNR
doyy IR
300mA

S~ s W W

WWM?%%@

TUTiol Al0.3  TiO

el

Ti0.1 Al0.3

Ti0.15

HHWW

CNR SSP

6
Tominaga C, Azumi H, Goto M, Taura M,
Homma N, Mori 1. Tilted-wire method for
measuring resolution properties of CT
images under extremely low-contrast and
high-noise conditions. Radiol Phys
Technol (2018) (in press)

. PSF CNR
MTF . Proceedings
of JSCT 4th Annual Meeting JSCT2016
p23-26, 16004

Japanese Journal of
Computed Tomography Tecnology (JJCT)
Vol .4 Number 1, July 2016 p27-31

. CT

30(11): 2 -4 2015

Sato K, Shidahara M, Goto M, Yanagawa I,
Homma N, Mori 1. Aliased noise in X-ray CT
images and band-limiting processing as a
preventive measure. Radiol Phys Technol.
(2015) 8:178-192

MTF
. Proceedings of
JSCT vol.3,64-66, 2015

12
M. Goto, M. Taura, C. Tominaga, H. Azumi,
N. Homma, 1. Mori. Evaluation of

6 FIRST d NPW
10mA 50 mA
FBP FIRST LCD Body
(4)
CNR

Hybrid-type Iterative Reconstruction
using 3D-consolidated Signal to Noise
Ratio in Computed Tomography.
73 ,
2017.4.13-16, ,
C. Tominaga, H. Azumi, M. Goto, M. Taura,



N.Homma, 1. Mori. The Measurement of

Signal Quantity Change in Iterative

Reconstruction. 73
, 2017.4.13-16,

C. Tominaga, H. Azumi, M. Goto, M. Taura,
N.Homma, I. Mori. Accurate Measurement of
Modulation Transfer Function of CT from
Extremely Low-contrast Non-zoomed Wire
Image. 102nd Scientific Assembly & Annual
Meeting of the Radiological Society of
North America, 2016.11.27-12.2, Chicago

(USA)
C. Tominaga, H. Azumi, M. Goto, M. Taura,
N.Homma, I. Mori. Measurement of

Low-contrast Modulation Transfer Function
of CT image: Revisit of Averaging Method
to Cope with Noise. 102nd Scientific
Assembly & Annual Meeting of the
Radiological Society of North America,
2016.11.27-12.2, Chicago (USA)

. PSF CNR

MTF . JSCT2016
CT 4 , 2016.6.25,

CNR MTF
. 72
, 2016.4.14-17,

, . PSF MTF
, 72
, 2016.4.14-17,

M. Goto, M. Taura, C. Tominaga, H. Azumi,
N. Homma, I. Mori. Longitudinal resolution
of CT 1images reconstructed by IR-type
methods. 101st Scientific Assembly &
Annual Meeting of the Radiological Society
of North America, 2015.11.29-12.4,
Chicago (USA)

M. Goto, C. Tominaga, M. Taura, H. Azumi,

N. Homma, I. Mori. A Method to Measure
Slice Sensitivity Profile of Recent
Non-linear CT Images at Low
Contrast-to-Noise. 101st Scientific

Assembly & Annual Meeting of the
Radiological Society of North America,
2015.11.29-12_4, Chicago (USA)

MTF
. CT
3 2015.6.27,

CT 3

2015.6.27,

CT
71
2015.4.16-19,

MTF

0
o 0
o) 0
@
MORI ISSEI
90375171
@
MACHIDA YOSHIO
30507083
©))
HOMMA NORIYASU
30282003
©))

GOTO MITSUNORI



