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Brief report

Investigation of the Physical Characteristics of CT Image
Reconstruction using Artificial Intelligence (AI) Technol-

ogy

Department of Radiology, Sado General Hospital ; Radio-
logic technologist
Koki Kobayashi

Objective : A new image reconstruction method using arti-
ficial intelligence (AI) was added to the computed
tomography (CT) device introduced at the hospital
in February 2021. This reconstruction method is
deep learning reconstruction (DLR) known as
Advanced intelligent Clear-IQ Engine (AiCE) at
Canon. This study is conducted to evaluate the
physical characteristics of the various reconstruction
methods, including AiCE, which is a new image
reconstruction method utilizing Al technology, and
adaptive iterative dose reduction 3D (AIDR 3D),
which is the iterative reconstruction method cur-
rently being used at the hospital.

Study design : For the assessment of physical characteris-
tics, the following evaluations were conducted : (i)
noise evaluation (measurement of noise power
spectrum (NPS) by radial frequency method), (ii)
evaluation of low-contrast resolution (measurement
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of contrast to noise ratio (CNR) using an in-house
phantom), and (iii) evaluation of spatial resolution
(measurement of modulation transfer function
(MTF) by radial edge method) (1). For imaging
conditions, the tube current was changed with the
assumption for the imaging of the abdominal area
with a comparison between four construction meth-
ods (filtered back projection (FBP), AIDR 3D Mid,
AIDR 3D Enhanced Mid, and AiCE Body Mid).

Results : AiCE demonstrated the best results overall for all

mAs values in the measurement of NPS, CNR, and
MTF. However, no marked difference was observed
with AiCE and other reconstruction methods in the
low frequency area of the NPS measurement. Also,
comparison of the reconstruction time between
AIDR 3D and AiCE showed the reconstruction time

for AiCE to be three to four times longer than AIDR
3D.

Conclusion : AiCE was found to be superior to AIDR 3D in

Key words :

the three physical characteristics investigated in this
study under abdominal conditions, suggesting the
usefulness of AiCE from the perspective of image
quality. However, taking in account the reconstruc-
tion time, consideration must be provided for the
possible impact of the operation of AiCE images on
the progress of examination.

Advanced intelligent Clear-IQ Engine
(AiCE), physical characteristics, noise power spec-
trum (NPS), contrast to noise ratio (CNR), modu-
lation transfer function (MTF), deep learning
reconstruction (DLR)
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