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Evaluation of Image Qualities of Magnification Radiographs of
Bloodvessels and Gallbladder by Information Spectra
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The information spectrum is a new quantity to evaluate synthetically the image quality (the contrast,
the latitude, the sharpness, and the granularity) of radiographs.

The information spectral values have explained successfully the qualities of images of bloodvessels
and gallbladder made with the magnification techniques and the contact exposure techniques, which
appeared in Doi et al: Radiology 122: 479 (1977) and Imhof et al: Radiology 129: 173 (1978).

The order of information spectral values at the significant frequency range for each object coincided
with the order of image qualities evaluated by the rating method.
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Fig. 1 Comparison of radiographs of simple test
objects made with contact and magnification
techniques (reproduced from ref. 7, Fig. 7) :

A : contact exposure with Par-RP, B: contact
exposure with Alpha 8-XM, E: photographic
reduction of 2X magnification with Alpha 8-XM
and 50-pm focal spot, F: photographic reduction
of 3X magnification with Alpha 8-XM and 50-xm
focal spot.

HARFHAHRT LML H4dE 65

D Fig. T bHFE-Tcdb0TH5H, Al CaWO, 1
B, Par £ 7 4 4 & RP (LL'F Par-RP & 85
2T, BROFEHERE X LIcLDOT, Bk#F
+EHERHK Alpha 8 & 7 1 A4 XM (Alpha 8-
XM LBET) TEERE LI DOTHAE, XHo
ME G0kVp) #FzFclB¥LTw5, Akl
ANTBOEENELSE - L3S, AL
LT, E50[um] off/MES X % & Alpha
8-XM % - T2 B KB Lc b o2 B
WEEIHETES Lo, BEEELI L LT
b5, Fix, E LRFLAETIFTIABREL,
BEEMO LI b0 THE, ARCHEY LI HEE
D5HT, ETFOERRERLS~3[mm] D735 =
Fo 2 E-AT, BEDS50REEXE LD TH
L, ATOAF—A7 - (KREWTI0[em]) & E
DAY -Ay a2 AWMEXELLLDTH
b, 7AY— Ay ¥aDREWHOEMBRE
1,2,3, 4[mm™], hEIFTI24, 8,13, 16,
20mm™] THB, PIVFD S v v aldidE A
EFRzEVWOT, ZoTi3dgd L,
ThoDBEEABEFRYRENXSE, 25—
A= e A Y -2y raD)iEEFav s
A MHEERTE, =y COBHRCFETEE, BF
EORWHMNLODOEEZ, BERIVCETHS
ok, F,E,A,Btksn, —F, Eav15=
P CTEOREBEHNAKEWITFIRAF 7 E—-X T
i, BOHESTIOIHEFRXA F E BThs,
LEDEE%, Doi, &%, MTF (3t 7 @ Fig.
2,Fig. ), v 4 =27  L(3LHE 7 © Fig. 1),
o X Otk iR & oo AR (L7 © Fig. 6) %
{8 & 6 » T EHE L 7127, ShieX LT,
thbhil, RG2S DR 2
~7 b%, XER (B TR HETHE LR,
B2, U4 F—R7 P AREBEBRCRDT
HOHDOT, BEWCHBRE LY, HEL - FHE R <
7 b A%k Fig 21CRT, COR%BRE, BHRE
ANRZ P AEDOKE EOIEF, 2 [mm] L
ToREHTRY -XOEEOIEE & —HL, £
MU ETCRAF— ALY AL ETALAFY—2 yrad
JEFEE—BLTWB, ChADNEMTHAERLT
CRT,



REFN594F 6 A25H

@
=

/;
/
A

m

information spectral value [bits]
() F o
H
;
:
/
/]
!
/
/
2 '
L i 1
;o
I
/
| IJ’ ’
/ i/
;o
I
1
L S
Y,
/.l‘r "/
s

m L

%]
T

T

o

2 4 6
spatiai frequency in object plane [mrﬁ‘]

o

Fig. 2 Information spectra calculated for the four
radiographs in Fig. 1: Legend as in Fig. 1.
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Fig. 3 Line spread functions of the four systems
appeared in Fig. 1: Legend as in Fig. 1.
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Fig. 4 The radiographs of a gallbladder phantom (reproduced from ref. 8, Fig.
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A : Standard contact technique with the Par-RP system. B : Contact exposure
with the Alpha 8-XM system. C: 2X magnification with a 200-gm focal spot and
the Alpha 8-XM system (photographic reduction) .
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Fig. 5 Information spectra calculated for the
three radiographs in Fig. 4 : Legend as in Fig. 4.
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