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The factor that influences on LSF of the nonscreen film
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In 1982, BRH published a book on the method of MTF measurement using the screen - film
combination system. However, MTF measurement using the nonscreen film used for intraoral
radiography has many problems. Its methodology has not been established yet.

To establish the method of MTF measurement using the nonscreen film system, we
carried out a basic study on this system.

As the film, EKTA speed plus film(Kodak Co.) and SR - L film(Konica Co.) were used.
Films were processed using the automatic processor(Diirr Dental Co., Konica Co.) and the

tank with a low gamma developer prescribed by D-25(Eastman Kodak). For LSF

- g= BE A G oSS



measurement, the knife edge method and the slit method were used. Radiography was

performed using the rotating anode tube (Toshiba Co.) at a tube voltage of 60 kV with a total

filter of 2mm Al. The FFD was 100 ~700cm.

The following items were evaluated : exposure rate dependence of the nonscreen film,

difference in LSF of EKTA film and that of SR -L Film according to film processing with

different gamma values, and the relationship between the exposure and LSF in the slit

method.

We found the facts that exposure rate dependence was not observed and LSF was not

affected by difference of gamma in film processing.

The conclusion obtained were as follows :

When LSF was obtained by the silt method, LSF changed wiht exposure. The width of LSF

was broad with smaller exposure than larger exposure.This phenomenon was caused by

nonlinearity of the shoulder on the characteristic curve of the film.
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Table 1 Experimental apparatus and materials

X-ray apparatus DRX-23089HD, DC150A (Toshiba Co. )
Tube voltage 60kV
current 10~400mA
Total filter 2mmA £
Film EKTA speed plus (Kodak Co.)
SK-L (Konica Co. )
Film processing Processor AC245L (Diirr Dental Co.)
SRX-502 (Konica Co. )
Developer Acedol, XD-SKR.C (Konica Co.)
- D-25 ~ (Kodak Co.)
Dosimeter Mdh1015 (Victoreen Co.)
Chamber 10 % 5-6
Microdensitometer PDM-5B (Konica Co. )
aperture 5 X750t -
Slit (10gm 07-624 ‘(Victoreen Co.)
_ Staight bench FFD 100~700cm -
o [] 2nd € F
st C s
T i@h
[ ]
Bl TI"J 1 T
i B0cm > 4 100~700cm —————P

A

C : Collimator
S:Shit

D : Dosimeter
L: Laser

700cm >

F: Film

Fig. 1 Schematic diagram of straight bench for x - ray irradiation
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Elimination of False - positive Mass Candidates
Using Second - order Statistics in a Mammogram CAD System

Osamu OHTSUKA, Satoshi KASAI, Yuji HATANAKA,
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We have been developing an automated detection algorithm for masses on digital
mammograms. To improve the mass - detection performance in terms of eliminating false -
positive candidates, we developed a new technique with co-occurrence matrix and gray level
difference methods, from which second - order statistics values of angular second moment,
inverse difference moment, entropy and contrast were determined. As a result, the number of
false - positive candidates was decreased from 4.0 to 1.9 per image. It was concluded that our

improved scheme was effective to eliminate the false mass findings.
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Fig. 1 An example of feature - value calculations feom the matrix for true - positive(TP) and

false - positive(FP) candidates in a mammogram. (a) A mammogram together with

"CAD outputs of TP and FP candidates, (b) gray - level co - occurrence matrix from

the FP candidate, (c) gray - level co - occurrance matrix from the TP candidate,

(d) matrix by gray level difference method from the FP candidate, and (e) matrix by

gray level difference method from the TP candidate.
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The influence of scattered X - ray on cone - beam CT image and
improvement of its quality
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In this study, We have develoved a new method to improve the quality of cone-beam CT
images that were degraded by scattered X -rays. To improve the quality of the images, we
employed the multiresolution analysis of wavelet transfrom. We decomposed 2-D X -ray
data, which was used as projection data, into smoothed and detaild components at several
frequency levels.As the scatter distribute widely over detector, we assumed the scattered x -
rays contributed largely to the smoothed component at low frequency level. We reduced a
fraction of the smoothed component that was assumed to contain the scatter, and obtained the
modified x - ray images. Finally, we reconsructed 3-D CT image and examined the quality of
the CT image by clianging the fraction of the smoothed components. Our results showed that
the CT images were enhanced the contrast by a 45% reduction off a franction of the smoothed

component at low frequency level.
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Table 1 CT value of various component

position component CT value

1 contrast medium 4 121
2 water 0
3 air -1000
4 contrast medium 1 950
5 contrast medium 2 500
6 contrast medium 3 260

center acrylic 120
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(a) smoothed L=8 70%

(b) smoothed L=860%

(c) smoothed L=2850%
Fig.7 Modified reconstruction image
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Influence on Image Quality from Restoring Process
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Chika HONDA and Masaaki TAGUCHI"

Central Research Laboratory,

*MG Research and Development Center, Konica Corporation
No.1 Sakuramachi,Hino - shi, Tokyo 191 - 8511, Japan
(Received June 20, 1998, in final form, November 9, 1998)

It is well known that an ammonium hypo reducer can lessen the silver-sulfide

discoloration of a silver halide photographic image. Reported here is how, with little reduction

of optical density, such a reducer can eliminate oxidative discoloration with virtually no

degradation of sharpness.
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Silver sulfide discolora and oxidative discoloration

Silver sulfide

discoloration

Oxidative

discoloration

Reactants of Residual hypo

silver grains in photograph
Products Silver sulfide
Appearance Observed often in
low density regions
Comments Well know widely

Oxidants or oxygen

in ambient air

Colloidal silver

particles

Conspicuous in

middle density regions

Confused easily with silver

sulfide discoloration
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Abstract

The method of deriving the characteristic of the asymmetric screen - film system includes
composed gradient and the normalized CTF (contrast transfer function) techniques. Although
the concept involved in these measurements are different, the basic procedure for measuring
the image characteristic of the film system are the same.

The procedure can be described as follows: The image obtained by the asymmetric screen -
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film system is separated into front side and back side using a bleaching agent. MTF
(modulation transfer function) and the gradient are measured independently on either sides.
Finally, the MTF of the asymmetric screen - film system is estimated by a ratio of the sum of
the product of MTF and gradient on each side to the sum of the gradient on both sides.
However, in the above procedure it is impossible to avoid the damage to a film due to the
removal of film emulsion by bleaching agent.

In this paper, we propose a nondestructive technique of the MTF measurement of
asymmetric screen-film system. We have termed this measurement procedure as the
“Convergent contrast method”. In this method the MTF is described by ratio A D/G, where A
D represents the variance of density caused by variance of lead thickness A x of the square
wave chart, and G is the measured gradient at that instance. The ratio A D/G is obtained for
different thickness( A x ) of the square wave chart. The true MTF on the density when the
thicness of lead of the square wave chart is 0 could be estimated by linear extrapolation of each
spatial frequency.

We measured MTF of two kinds of screen-film systems(Fine/IT/Fast, Medium/IT/
Medium) respectively by the convergent contrast method where IT film is an asymmetric dual
emulsion film.

The MTF measured by the convergent contrast method for both kinds of screen-film
systems show good agreement with MTF measured by the composed gradient method.

The results of our investrigations suggests that the determination of MTF by convergent
contrast method will be useful as a non-destructive measurement method for asymmetric
screen - film systems.
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Table 1 Coefficients of extrapolation
formula and correlation for
estimation of MTF at lead thickness
0 mm of the square wave chart

(Fig.8).
Spatial frequency Extrapolation formula Correlation coefficient
(cycles/mm) y =a-bx
a b r
0.1 0.983 0.078 0.996
0.3 0.934 0.29 0.998
0.5 0.888 0.509 0999
1 0.778 0.877 0.999
2 0.593 1.103 0.999
3 0.399 0.757 0.991
4 0.291 0618 0.995
5 0.233 0.838 0.982
6 0.189 0.919 0.952
8 0.121 0.791 0.913
10 0.0723 0.571 0.881
1
08
5 Fine/IT/Fast
i 06 —=— (onvergen! contrast method(D=1.6)
% ——— Composed gradient method(D=1.6)
£ - Composed gradient method(D=0.78)
g —e— Convergent contrast method(D=0.78)
R
)
3
=
01
LT) -
0 1 4 6 8 10
Spatial frequency (cycles/mm)
Fig.9 Comparison of MTFs at diffused

density 1.6 and 0.78 measured by
Convergent contrast method and
composed gradient method for Fine/
IT/Fast system. Error bar showed
standard deviation in the case of

convergent contrast method.
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