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Fundamental Studies of Computed Tomography (6th Report)
—Noise and Uniformity in Relation to the Various Size of Water

Phantom (for eight models of scanners)—

Isamu Mano*, Masao Kaneko* and Eiichi Takenaka®*

*Department of Radiology, Hamamatsu University School of Medicine, Hamamatsu

#*Departrent of Radiology, Tokyo University Faculty of Medicine, Tokyo

Research Code No.: 200

Key Words: Computed tomograplry, Size independence, Noise,
Uniformity, Intercomparison

The noise and the uniformity of CT images of 8 scanners (CT-H, EMI-1010, SCT-100N, Neuro-
CAT, ACTA-150, EMI-5005, ACTA-200FS, CT/T) were evalvated in relation to the size of water
phantoms.

For almost 2ll scanners, the larger the phantoms’ size, the more the noise was. This tendency
was more marked for the large sized phantoms. That is, for three scanners, noise of 30 cm diameter
water phantoms was about 3 times that of 20 cm diameter ones.

Uniformity was classified into three types; the profile plots of CT numbers across the center of
images indicated flat type for 2 scanners, convex type for 2 scanners and concavity type for 4 scanners.

The grade of uniformity and the CT numbers at the center of images were affected according to

the size of water phantoms.
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Table 1. Main specification for CT-scanners
Scanners (%En?::tgszo Application Ei}:lgn‘i‘;indy ﬁi;;el ?lﬂg;:ness X-ray tube condition % CSpuw

cep 1st Head |  925sec. 1.1mm 10mm 120kVp 30mA 020,'%
BT 2nd Head 60 1.5 13 120 43 0.10
“cr 2nd Head 50 1.0 10 120 25 0.10 -
“D” 3rd | Head 13 1.0 3 R ‘.120 34 0.10
v | x| (Gl | (3 s | 75| 20 0.4
“p* 2nd | (pead (o (e 13 140 %8 0.20
“G” and | (pead (3 (e 13 140 %0 0.10
e 3| (pead 9.6 | (11 10 120 | (0% | g9

y (Pulse X-ray)

a. Water phantoms of 30 and 40cm diameter were scanned under the body condition, while the others
were done under the head condition.
b. Only scanner D’ has a water bag in the scanning field.

(GE) D 41%fETH%.
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Fig. 1. The relationships between the standard
deviation of CT numbers (%opw) and the dia-
meter of water phantoms for 8 scanners,
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Fig. 3. The uniformity of scanner ““B”’. Profile
plots of mean CT numbers (3 pixels) across the

center of each image are shown.
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Fig. 2. The uniformity of scanner *A’,
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CT pictures of 3 uniforra water phantoms and profile

plots of mean CT numbers (3 pixels) across the center of each image are shown.
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Fig. 4. The uniformity of scanner ““C”.
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Fig. 6. The uniformity of scanner “F”’,
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Fig. 7. The uniformity of scanner “G".
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Fig. 8. The uniformity of scanner “H™.
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Table 2. Accuracy and uniformity of CT numbers in relation to various diameters of
water phantoms (for 8 scanners).
333‘*;%;;{31“ 11 cm Dia. 15 ¢cm Dia. 20 cm Dia. 30 c¢m Dia. 40 cm Dia,
Ac or Un Ac Un Ac Un Ac Un Ach Un Aun Un
O LG L p L | eploplonl ol ion]| o
Scanner ‘A’ 1.4 0.6 0.6 0.6 |— 0.3 0.3
Head i 0.8 | 0.7 | 0 0 .
G 0.6 |- 0.2 0.6 0 0.7 |— 0.2
“D” 0.2 0.2 0 0.2 0
Scanner “E" 8.8 0 3.1 |- 1.3 3.1 [— 0.1 |— 4.4 2.2 24 1
Whole “E? -5 |-9 |-1.8 |-0.8 |-0.8 0
body “G”) 8.2 | 08| 29 | 07| 23| 04 |-1.9 | 36 |-338 4.5
“H” 0.1 1.0 0.1 0.2 |1— 0.4 |— 0.2 0 0.7

a. Ac: Accuracy of the CT number (x %CSuw) at the center of an image.
Un:  Uniformity which means the difference of CT number (x %CSuw) between the one at the point of

3/4 radius periphery and the one at the center.
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