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CT Image Reconstruction Algorithm to Reduce Metal Artifact
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Micro-computed tomography (#CT) is quite useful for nondestructive evaluation of devices with
complicated internal structures. However, large difference in X-ray absorption coefficients of
materials produces streak and star pattern artifacts in the CT images. The artifact, which is called
“metal artifact”, makes it difficult to inspect the image of the device. This study aims to develop a
new reconstruction method to reduce the artifacts from the images. In this paper, we firstly point out
the cause of the artifacts using CT data of a sample. Next, we propose a CT reconstruction
algorithm to reduce the artifacts. The basic idea of the algorithm is to correct the projection data.
Shapes of high density parts such as metals are extracted by a threshold method and projection data
are replaced to consistent values. We apply the method to some devices and confirm availability for
the nondestructive inspections.

Key Words: Nondestructive Inspection, Shape Measurement, Image Processing, X-ray CT, Metal
Artifact, Inverse Problem
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(a) A sample for CT imaging  (b) Schematic diagram of the sample

Fig. 1 A sample for CT imaging.
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(a) Sinogram of the sample at cutting plane 1.

(b) Reconstructed image of the sample.

Fig. 2 Sinogram and reconstructed image of the

sample.
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Fig. 3 Profile of the X-ray attenuation (original.)
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Fig. 4 Histogram of the X-ray attenuation.
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Fig. 5 Profile of the X-ray attenuation (Step 1.)
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Fig. 6 Profile of the X-ray attenuation (Step 2.)

' (a) CT image without steel shafts

(b) Extracted shape ot the shatts

Fig. 7 Extraction of the shape of the steel shafts.
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Fig. 8 Profile of the X-ray attenuation (Step 4.)
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Fig. 9 Profile of the X-ray attenuation (Step 5.)
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Fig. 10 Profile of the X-ray attenuation (revised.)

Fig. 11 Reconstructed images of the sample.
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(b) Reconstructed image using
revised sinogram

(a) Reconstructed image using
original sinogram

Fig. 12 Reconstructed images of the sample.
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(a) A connector for CT imaging

Fig. 13

A connector for CT imaging and its

sinogram.

D, (b) &>/ 75 LhEREFEZBAL THEEHBK
LR THB. AVIFNVDY /TS LN L
B 2(b) &AKRIC 2 ADRBEDOHIIZER L RABED
CTEEE>TLESTED, TOEBKOBISICBEL
TRBRETERVIRRTHS. L L, BRI BFiE
ERVWS T LIk DR DOBIAEDIRAE L BIENTEE
LixD, PRICRITEILOGERHERTEHTENT
Efe. THUX, EET/NA XOBBEEEICE U TRIE
RRCHAET 2 R A PO HARIC K 21852 L2 MR
T 5 IEERERNT & U TIRET A2 TFENERTH S
TeRRBLTNS.

BRIC, EBEOTEMG\OERZZEL, K131
R 3WMFIART ZICDVT, BRI ZFEOFERA
HATz, X EROBHSEMIE, XHREEE  50kV - X iR
EEW 110uA TH Y, ZOMDBHEMFIITITRL
FRBE CA—-TH 5. HEBEEEBREREZN 14 1R
T, K 14(a) KRTAV I FNVDY /TS5 L ERERK
Llg 83 B EEICEIEIRN 7 —F 7 7 &
M &> THRIARREL B> TV, ThiCHL, #R
THFEEZBEHLEK 14(b) TR, BEFOT7—FT77
ZEHBEREINTVWAEDOD, BIEFRESRNTSZ L
BHDICHBETH 5. LLEDRERD L, HEICIREE
L9 % a7 XOEHFIRER EOMERIME LT, #
RIDFRIFEFICBNTHS LEZXBNS.

(b) Reconstructed image using
revised sinogram

(a) Reconstructed image using
original sinogram

Fig. 14 Reconstructed images of the connector.

(b) Reconstructed image using  (¢) Reconstructed image using
original sinogram revised sinogram

(a) New sample

Fig. 15 Reconstructed images of a new sample.
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