|

) <

The University of Osaka
Institutional Knowledge Archive

Title |MREROBRHEODORIVE B2 ROV TR MH
BlEEZEE L B DIERE

Author(s) |&%&, 1—&

Citation %ﬁ@?ﬁ%ﬁ?ﬁ . 1965, 24(11), p. 1210-

Version Type|VoR

URL https://hdl. handle.net/11094/15759

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



1210 AFEFHHRESER #2448 wlls

X M EE OfH R D FoR ik
(B2%) Boav b7 2 ML ZE LKoo EEE

By YR B
&€ % £ &

(EF394E11 5200 244)

A New Definition of Radiographic Image-Information
Part 2-Modifled Information Volumes Using Visual Effects

by
Hitoshi KANAMORI, Dr. Eng.
From Radiation Apparatus Division, Shimadzu Seisakusho Ltd.

Kyoto, Japan

In a previous paper (Part 1)U wvisual effect on the perception of contrast within applicable density-
range was postulated to be identical, and outside the range, to be zero. However, physiological contrast
takes a maximum at the optimum density and decreases continuously as density departs from the optimum
value?).

Let modified gradient, g, be the ratio of gradient G(x) to minimum perceptibel contrast®), then modi-
fied information volume is obtained referring to the previous paper, as

W=fLF () d ()
where, (a, b) is the range to be inspected.

Fig. 1 shows an example of physiologically modified gamma, d(the ratio of gamma to minimum
‘perceptible contrast), of FUJI-PX X-ray films, as a function of logarithm exposure, under a 16,000-radlux
(=blondel) viewer and uniform background-density.

A change in object-thickness, x, produces a change in logarithm exposure (log E), i.e.,

d (log E) = g’ dx, (2)
where, g’ is the gradient of the log E vs. x curves. Therefore modified gradient, g’ in (1) is
g=239 (3)
‘Converting the integrating variable dx in (1) to d (log E), we obtain
h'=[% (F(g'd)/g") d(log E), (4)
‘where (a’, b’) is log E - range corresponding to thicknessrange (a, b).

The variation in modified gradient g and thickness x due to variation in g’ (log E vs. x) is illustrated
in Fig. 2, showing g is proportional to g’, and change in x is inversely proportional to g". Ifg’'==1, a § vs.
log E curve as in Fig. 1 can be used instead of the g vs x curve (curve 4 and D in the upper portion.)

For example, assuming that log E vs. x curves are straight lines, i.e., g’ is constant over the entire range
of each curve, and again putting

Flg) = gt

e
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equation (4) becomes

W= gt {2, 6t d (log E). (5)
When the radiation qualities and quantities are so selected that the thickness, o, corresponding to the
maximum modified gradient is kept constant, such as shown with curves 4, B, and C in Fig. 2, information

takes a maximum as the range (a’, b’) varies. Therefore equations (1), (4), and (5) can be normalized

by dividing by their respective maximum information volumes. Normalized information volumes derived

from § in Fig. 1 are shown in Fig. 3. In this example, xg is so selected that, near maximum information, g

corresponding to the both ends, @ and b, become identical like curve 4 in Fig. 2.

Assuming that curve 4 in Fig. 2 corresponds to maximum information, normalized information cor-

responding to the curves shifted in parallel with curve 4, such as curve D in the figure, are obtained as
shown in Fig. 4. In the figure abscissa is (¢—a)/(b—a) corresponding to curve D in Fig. 2.

Fig. 3 and Fig. 4 correspond to the case when X-ray quality and quantity respectively change from

their values giving the maximum information.
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Fig. 1. Physiologically modified amma, § (the
ratio of gamma to minimum perceptible
contrast), of FUJI-PX X-ray negative films,
as the function of log K, under a 16, 000-
radlux viewer and uniform background-
density.
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Fig. 2 The wvariation in modifed gradient g
(=g'd) of radiographs due to variation in
g':  Thicknees range (a,b) is to be in
spected. O>ject-thicknese, x, vs. log E curves
are shown in the lower portion and corre-
sponding g vs. x curves are shown in the
upper portion. If g'his 1, a d vs. log E curve
can ke used instead of a g, vs. x curve(curve
A and D). For obtaining g, vs. x curves,
ordinate of ¢ vs.log E curve is multiplied
by g’ and abscissa is multiplied by 1/g".

HARE ST QR B24%8 @lls

2, (DRAOEFREZHETZ L R8T ¥ 3.
Fig.2 1z, #x OWMEGHBRK LT ot » DEIR
REDELITHENT 202500 TRT, TEE
HORESERRE, EEEETRICHIET 5 & ORTF
FRLTVS., fEO-DIREHEZERE L
TEEFPBIRS.

REGEERO A & 11 0K (HiRA) i,
Fig. 1 odsglog E Hifiz o b 02 g i« ghigiiz
%%, RELVEREHIEL N3, g BRIk
ZEE x #»hZFIIC g ¥21T 5 e (o),
g x g 2 fEz 2 2 Dzl Yaiz
MEB. he, BEFPEBLLCABE g 24
29 3E, avtrIA TR ZNDYICS
Wit e 2 28R 2R L 3. B, ##
BEWELLT & % e xT 5 (D), av
FIRYR Y i hBERR 2ME5Ic 2B, &b
g BRETNE, gX v diFRGHEcRER
U, & RSB FITE 5.

(DROED OHSE, & Xt « difRoOHtE %,
ek ZEnRUERRE VF T, BEAEE (o,
b) M ABESOERTE LN b, & BdDHE
DORFICBREEZ 5. HAEEZLEZ0E, n i1
oA vnbThs, ZoEAEE (DRG0
mEThE L, FHEHREZERICT 5 &9 LIRS
gifg gl 2 AR, BRIEBREEZE5Z 2BER
Hcars.

3. EtEH

@) O E>T (DRDOTGEKE dx»b
d (log E) T3, Fig. 1l ©k357% 6%
log £ fhigis b SR 23T 55,

h=m= [ (Fg®lg) d (log E)

(7)
¥18%. 22720, (@) WESHEE o0 <
shind 3 log £ ORTH 3.

KT, #18eiboT

F(g) = gt (8)

B, Fig. 1 @ 6 OF — 7 2o CiEHE
PR L ERT.

(F11) BEEZERHE

WEHBDO D BIEE x. OEAIBRHEBEEICE B

— 28 —



4042 A258

0.8

0.6 ¢

0.4 +

0.2 1

) 05 1.0 15 20 23
Width of Log £ range, p-a’

Fig. 3 Modified information volumes derived
from the data shown in Fig. 1 when den-
sity range are so selected that the thick-
ness, x,, corresponding to the maximum mo-
dified gradient (maximum g) is kept iden-
tical,
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Fig. 4 Modified information volumes derived
from the data shown in Fig. 1 when radia-
tion quality maximizes information but
quantity changes. Abscissa is (¢—a)/(b—a)
corresponding to curve D in Fig. 2.
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