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Radiographic condition modification method instead of using tube voltage coefficient
chart
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[Abstract]

Our goal was to improve the radiographic condition modification method using a tube voltage coefficient chart (the
conventional method).To do this, we used a new value is called the mAs coefficient, instead of obtaining the tube voltage
coefficient, and generated a chart of the mAs coefficient using an approximate function. We calculated and modified the
radiographic conditions using the approximate function that was obtained by measuring the exposure index (EID) values.
The measured EI values and the target EI values had an under * 0.1 relative error between them. Some errors factors
were removed from the conventional method by our improvement.
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2.1 ERICIIROEEFEFERL

- x-ray tube: 0.6/1.2 P323 DK-85

- x-ray apparatus for general radiographing:
RAD speed Pro

- High voltage generator: UD150L-40
The x-ray system is manufactured by
SHIMADZU CORPORATION.

- x-ray detector: SKR3000 (AeroDR3 1417HD)
KONICA MINOLTA

- Phantom: some 1lcm Polymethyl methacrylate
boards (PMMA).
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Table 1 Interpolated radiographic condition and the
mAs coefficient Q with an El value of 250

kVp mAsec coefficient Q
46 29.45 1.61
48 23.14 1.27
50 18.24 1.00
56 10.52 0.58
63 6.11 0.34
72 3.56 0.20
78 2.60 0.14
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Fig.1 The graph plotting Q on the vertical axis
with the V2 on the horizontal axis
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Fig.2 The mAs coefficient chart using (8) and (9)
(45-85 kVp)
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Table 2 Secondary conditions generating by the
approximate functions when we assumed
imaging time blanks

Condition No.  kVp mA cm SID msec
8cm, No.1 45 160 115 38.87
8cm, No.2 45 200 115 31.09
8cm, No.3 56 250 125 9.41
8cm, No.4 73 80 75 3.30
8cm, No.5 51 200 75 6.57
8cm, No.6 73 100 115 6.20
8cm, No.7 62 80 85 8.48
8cm, No.8 68 100 75 3.51
8cm, No.9 45 80 125 91.84
8cm, No.10 68 320 105 2.15

Table 3 Secondary conditions recalculated by the
approximate functions when we assumed
tube voltage blanks setting 5 msec or
more imaging time, the measured El val-
ues by the secondary conditions and the
relative errors between the measured El
values and the target El values

measured relative
Elvalue error

Condition cm
No. ko mA g

8cm, No.1 45 160 115 40.0 264.14 0.057
8cm,No.2 45 200 115 32.0 262.96 0.052
8cm,No.3 56 250 125 9.0 245.80 -0.017
8cm, No.4 62 80 75 6.3 246.36 -0.015
8cm,No.5 51 200 75 6.3 232.89 -0.068
8cm,No.6 73 100 115 6.3 257.11 0.028
8cm, No.7 62 80 85 8.0 24525 -0.019
8cm,No.8 62 100 75 50 237.12 -0.052
8cm, No.9 45 80 125 90.0 260.02 0.040
8cm,No.10 56 320 105 5.0 24525 -0.019

msec
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Table 4 The result of demonstration experiments
beyond the £0.1 relative error

measured relative
Elvalue error

Condition cm
No. ko mA g

1cm,No.9 45 80 126 22 27629 0.11
15cm,No.6 73 100 115 18 221.15 -0.12
15cm, No.7 62 80 85 32 28194 0.13

msecC
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Fig.3 The graph of (2). The solid line is the data.
The broken line is the regression line (1-15
cm: y=0.1996x—-0.2794: R*=0.9996).

In(mAsec)
o = o
M= ;o o>

o
=2

5 10 15

o
(@2}

Phantom thickness (cm)

Fig.4 The graph of (2). The solid line is the data.
The broken line is the regression line (1-7
cm: y=0.1899x-0.2448: R*=0.9999, 7-15
cm: y=0.2053x-0.3481: R®=0.9999).
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Fig.5 The mAs coefficient Q chart (40-75 kVp)
for our demonstration experiment.
The solid line is the approximate function for
8 cm PMMA. The broken line is the one for
1 cm PMMA. The dotted line is the one for
15 cm PMMA.

EEERBRICRDIERREREMESE

A Lo ARBOEVEBRTH 5. Bl
50KV DIE LMD~ RO #0512 Lic k&,
H—2 AT L TH->Td, lem/ETIX59.3kVp, 8cm
JET1257.8kVp, % LT 15cm/E T 56.9kVp D
CEALTHIET 2 LR TN S.

5 #& &

Gl EREOH T 5 AR D02l S, &
M RE L o e ket L. Ll
W5, X#S AT LORME, BAHWRV S L7 72
Y PARED L ARBQ OEBEED 7 — &4 X —
A% H O COMRMT 2LES DS (A7 EEFHO
BHED). R, A& v & — N4 THIST 5 ELE
L ISE 72 BVl 2 3 2 B GAR O 4l 1w St % 1R
T2, X AT LRV A —12B0 T, LYY
P2 T E 5 X 912, L OISR Lo i
PRETLHIENTIOXMI AT LEY) ) —AL
TSI,

LD T, WEHRE 7 7~ b AR
T2 2EPHLCDT, HEEMEMEE HOC T s
NLIEDPLZCTHAI. L LENL T 7=y
ZOIEARE LT, 62O AAHIE 2815 L
THREPD L. 3 12 EHED RS R OW &
h, Ol LTID2EIRT 20 L oo Ieiod &t
PSE RO R S N b, BIIGRE A3, 72
# modulation transfer function (MTF) % Noise
Power Spectrum (NPS) #ARE 2 H 5 D0 P56
WELRLTHSH. HE)BENERIEGARE TR
VCOTHL., 22V 47V 22 b OGS BB
P BRI EEL TL X D DT, &7
LS BIE LB 2 RO LVDTHS. H
B HARRE S H BRI, T2 = 2 D
HEMPAM TDH 5.

I

PO 2B L T IcEIBEA, 6k
EORIR B AT il F— W, TEREDOZELE
MR 2 wFan L C < AU7e Rt iR Rl L B
5.

B R
C ORI U THRIBSA UL 7.

¥4l @ 27 (251)

06



L2
T2 MBI LT, R D 7202,

LA 5, TIRSGMF2HIE L T 24 R
HkTh

ARG L TV 5.

ROFA

Table 1
Table 2

Table 3

Table 4

EME250IC MBI S NI IR RN AREQ
BRERBEZZMELT EMBERICK>TERIN
TeORE M

R REZSMsecl LE LT, EEBEZZEHELT
SELBEEIC Ko THETESN/I2REHE, ZDERA
ElE, ZUCEREEE BIZEIfEE D% EEZE
+0.1 DI FRE LB IR RFEDER

E DELEA

Fig.1
Fig.2

Fig.3

Fig.4

Fig.5

BECEBEV2ZE, MEICYRFREHQETOY L
g2

45-85kVpD X BT (8) &= (9) ZRAWLAETY AR
HE

=R (2) DT Z7. ERIFEFRT —5, BIRIE1 —15cmME
DEFBATICKIDEIRER : y=0.1996x — 0.2794 :
R?*=0.9996

X (2) DT TT. RRIERT —, BIRIE1 —7cmiE
DEFATICKEDEIRER : y=0.1899x — 0.2448 :
R?=0.9999, 7 - 15cmBEDEIRAFICKBERER:
y=0.2053x — 0.3481 : R*=0.9999)
FIEBRCAW Y AREE (40-75kVp). ERR(E
8cm PMMAR DELIEE%, HiRIEZ1cm PMMAR D
B0, =#RIF15cm PMMABDE®D

28 (252) & HARZHIBEHRBMZ&H 2021, vol.68 no.821

SE3

1)
2)

3)

4)
5)

6)

7)

8)

AH B, fih MEHRRNEDIHODERIE. BEEE
fAt, 1978.

IRFERD, i EOEETIRERAT - RETE14hR - &5 B
IE, 13-72, 2019.

1B #8  REXIREEDIRFT KM ERBICET 2K
F1R TAILBAICEDEEMRICDOVT. BEEF
55, 283515, 94, 1967.

1B £8  RESRMMERBICEIDHS (REFHEICK
2Em). BB 245815, 95, 1968.
HFNNERE, i1 BESKMHBERCOVT HBEFEE
37%3%5, 385, 1981.

RERX, it XREEDEEHMNFHEEZ—Thurstoned—
WHEBECEDREDRA— HERERZER, 455875,
831-839, 1989.

FRRIEEA | IBADEZRWCR B THROEEECDVT—IE
FRED#ETEIERIBADEC KD RERBRZE— B
FEE, 56555, 725-730, 2000.

JNH$%5A, fib © Csl-flat panel detectorzFAWL\DHIER R
[ZH1FB90KV, 0.15mm CuZ+ LI REDT M BB

~ASE

FEE, 76855, 463-473, 2020.



