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Fundamental Studies of Computed Tomography (5th Report)
—Noise, Contrast Resolving Power, Linearity, MTF and High Contrast

Resolving Power (For Eight Models of Scanners)—
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Several performance parameters of 8 scanners (CT-H, EMI-1010, SCT-100N, Neurc-CAT, ACTA-
150, EMI-5005, ACTA-200FS, CT/T) were tested and compared. The standard deviation of CT nu-
mbers for 20 cm diameter water phantom was distributed in the range from 0.17%, to 1.87%,. Contrast

resolving power was over 0.349%, for almost all scanners. CT numbers against various densities of

substance showed good linear relationship in most CT scanners except two. In the test of MTF and

high contrast resolving power, it was noted that the scanner “F*’, so-called second generation, showed
g g P ) g !

the best results, probably because of its smallest pixel size. While the two scanners, so-called third

generation, had moderate resolution irrespective of the least standard deviation.
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Fig. 1. Schematic representation of the phantom for performance evaluation. a”...
Contrast scale, “b”’..-Noise and contrast scale, ““¢”---MTF, ¢d”---Spatial resolution,
¢“e’...Contrast resolving power and linearity.

Table 1. Main specification for CT-scanners

Scanners Application Ccr Syste_m. K-ray Tube Condition oNEarSt»ll?zres .Dls-play Condition
(Generation) per Scan | Slice Pixel Size
Thickness
GAV Head 1st 120kVp 30mA 2 10mm 1.1mm
“B” Head 2nd 120 33 2 13 1.5
e Head 2nd 120 25 1 10 1.0
“p Head 3rd 120 34 1 3 1.0
“«E* Whole body 1st 120 20 2 7.5 1.5
L 2 Whole body 2nd 140 28 1 13 0.75
“G Whole body 2nd 140 30 1 13 1.0
05 Whole body ard 120 4([%9—1-5())0 1 10 1.1
ulse
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Table 2. Percent contrast scale and standard deviation of the mean for 20cra diameter water phantom
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OF COPPER SULPHATE SOLUTION.
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Fig. 2. Left figure shows the arrangement of copper sulphate solutions of various
specific gravities. One of CT images is shown on the right in which each copper
sulphate solution is imaged, corresponding to the left figure.



286—(44)
LEH LT, Z OBREEITTRI2AEHD HHO T
5.

Table 2 134 OERT, HiEo %CSpw D%

AT #Hi— Lk BETR L. B#3As
Fo <Dk “H”, T2 Ay v I D
“B” L CF? MRV &R0 Tw B S EANER
Eha.

3.3 WESRE e X OYERRE

Fig 1 “e” 23l 5AEIBmm 07 7 V VEH
2, #HEICE OB KER (EERE$0.0004
LI®) %, Fig. 20T & {FRE LT %L,
A%y v Lo (Fig. 24). %7 27 ) AED rhi
WCHIT 525 F 1eir325k 0 CT {HOFHEE R,
WEE &0 X5 e BRiC H 50565 Lz (Fig.
3RV Fig. 4). Zhbo JCHhcih 43570
CT 5 v-i—ic Table 20%CSpw @ {HA T Ui
ftin: A2 ThBicw, 4 CT »Fv -1 2o
¥ ¥ A EAARETH B, Fig. 31 kil

z2

L

+

“C=(.9990
//“B"=0.9999

BEAEOBRED, 0.0010LLEXD AR
WaREH _T\w5Z Edbhn,. X Fig. 4T,
§§M1§Rs
“For HeaD Scannwers”
A/ #"=0,9976
S4B =0, 9994
121 oy
Y/ 4
52
e
/J'
I/
uJ"
Sl L1010 1.020 1.030 1.040

SpeciFic GraviTies ofF CoprER SULPHATE SoLuTion

Fig. 4.

(Linearity tests for § scanners). :
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Fig. 5. Modulation transfer function of 8 scanners.

KEDBTES— LM TE 5 EHRRBCH S 2 &
Ao b

3.4 MTF

Fig. 1 (“¢™) o7 7 Y Vg%, FE
D77V bA% AFy v LT, Maclntyre 597
WEEL TR, Fig. Sixzoiifc, HEESHA
T+ FOGELELHH A v+ FOBRE LT T
BB,

AFpF “F” OZh e BIF 7c MTF {§
ERLTWAZ EMFERERS.

3.5 #=v kI A b OZeRifiYE )

Fig. 1 “d” OBENFALVHD 75 v b A%
AF g VLT, T=X—FLTHRHL S 55003
BRI L BT LR, HERERIC S
Lic3~4 ANTfFole, ZO7 Y bAIXET7Y 2
MEIEBLC, FHOPITIIKBADT WS (T
bba v I A ML), SuoERCEkY
Lo fLxsHloFIC, Foffils, 4, 3, 2, 1.5,
1.0, 0.75mm TH5., “hboflicicoT\wW5b
#HE, HLOBEERSETER TR, ROR:

BEEDOFL &L, %@déub@ﬂ&e&tﬁmn
T k.

Table 313 CTHB M, ChICXBLfAF
+ T OFEING, BROKEEDL.I~1.7 L
DTEY, BROKEICISHELTOBE &
Niind

4. & =E

Sk O CT EHEN FIHIh T 40,
CT DA RED 7 » v F 2% {HioTL&EMIT
WETHZENRE LigoTw5, 46, g
DAY 7% QIR LA s L L
ehd, ZORROPBC TR T O CRE
BhHZEEHBhUDIRTANENHL LB
5. Thdbb, 97— X OFBEME R (EEE
COWTTHB, FoadSEEis — 213, 1BE
D% T REED Wi ER LT HBLbDTHD
T, ThE—ftkd Lo TiFiid s o Lixnieh
LN ETHDERS . [W—oBREM Cl:aED
WARHREDLRBZ EXLELESD, ik
B XoTRsBE A Thbh T, HEEDR L

Table 3. High contrast detectability for 20cm diameter phantom

Scanners Pixel width | Resolving power Scanners Pixel width | Resolving power
(for head) (mm) (ram) (for whole body) (mm) (ram)
A” 1.1 1.5 “E” 1.5 2.0
“B” 1.5 1.75— 2.0 S 0.75 1.25
cr 1.0 1.5 “G” 1.0 1.5—1.75
“D” 1.0 1.75 “H? |1 1.75
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