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SPECT is known to be one of nuclear medicine examinations. The attenuation problem in SPECT, the loss
of detection of true coincidence events, increases image noises. The attenuation correction using CT is highly
effective, but radiation exposure to patient cannot be avoided. In this paper, we propose a method to reproduce
the attenuation correction using machine learning only instead of CT. For this purpose, we prepare one pair of
SPECT images per one patient, uncorrected SPECT image and corrected SPECT image using CTAC. In our
proposed method, the former image is given as input and the latter teacher image for the machine leaning. Our
method successfully obtains the attenuation correction in SPECT image as almost same as CTAC by using machine
learning only.

1.

SPECT(Single Photon Emission

Computed Tomography) SPECT

SPECT

SPECT

(Attenuation Correction;AC)[ 14]

Chang [Chang 78]

CTAC(CT-based Attenuation Correction)[Tonge 05]

CTAC CT

CT

SPECT Chang

CT

U-Net CTAC

CT

CT SPECT

: 263-8522

1-33 email ryuhei2537@chiba-u.jp
yasukuni@faculty.chiba-u.jp

2.

CTAC SPECT

(CTAC) (NAC:Non Attenuation Cor-

rection)

CTAC NAC

CTAC

U-Net U-Net

[Olaf 15]

MSE(Mean Suqared Error)

Adam

lr = 0.001, β1 = 0.9, β2 = 0.999

3.

SPECT49 OS-EM [ 01]

(NAC) CTAC

DICOM

64× 64

35 45

Chang

1

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4C3-J-13-03



1: NMSE
NMSE
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Chang 1.47× 10−1

4.

4.1
49 36

13

5

4.2 NMSE
(1) NMSE(Normalized

Mean Squared Error) xi

yi

NMSE =

∑n
i=0(yi − xi)

2

∑n
i=0 y

2
i

(1)

1 U-Net NMSE

Chang

4.3
1

Chang U-Net

SPECT CTAC CTAC

CTAC

13

U-Net Chang

U-Net

4.4
1 2

2 NAC

Chang U-Net U-Net CTAC

U-Net CTAC 24

CTAC

5.

U-Net SPECT

U-Net

Chang

Chang

(a) NAC (b) Chang

(c) CTAC (d) U-Net

1:

0 10 20 30 40 50 60

Pixel position

0.0

0.2

0.4

0.6

0.8

C
o
u
n
t

NAC

Chang

CTAC

U­Net

2:

[ 14] : SPECT

, ,p.2(2014)

[ 01] : OSEM (ordered subsets-expectation

maximization) ,

,57(5),pp.523-529(2001)

[Chang 78] Chang L T: A method for attenuation correct

onuclide computed tomography, IEEE Transactions on

Nuclear Science,25,pp.638-643(1978)

[Olaf 15] Olaf Ronneberger, Philipp Fischer, and Thomas

Brox: U-Net: Convolutional Networks for Biomedical

Image Segmentation,Medical Image Computing and

Computer-Assisted Intervention, pp.234-241(2015)

[Tonge 05] Tonge CM, Manoharan M, Lawson RS, et al:

Attenuation correction of myocardial SPECT stud-

ies using low resolution computed tomography im-

ages,Nucl Med Commun,26,pp.231-237(2005)

2

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4C3-J-13-03


