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Invited Lecture: “Noise phenomena in X—ray Tomography” ——H Zweig,

ESL, Inc.
Oral

Summary Papers!:

“Film Contributions

to Medical X—Ray Film/

Screen System Noise” ——C.J.Hipp, Dupont
Photo Products

“Role

Screens ”

of Reflective Layers

in Intensifying

——J.P.Weiss, Dupont Photo Products
“Response of Photographic Emulsions

to Low

Energy X—Rays” ——R.Katz and E.C.Pennington,

University of Nebraska

BEHAKIBTHROED TY.
Mrs. Janet Shepardson

Research Laboratories,

Eastman Kodak Company

Rochester

New York 146590

U.S.A.
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PROGRAMME

TUESDAY MORNING

Chairman Mr R. J. Hercock

9.30 a.m. Information Loss in Medical Radio-

graphy
B. KRATY, liford Ltd.

Information losses at all stages of the medical X-ray
system are reviewed with particular regard to the influence
of the photographic material and intensifying screens.
Following a discussion of exposure conditions, the de-
gradation of the aerial image is analysed by the evaluation
of the system modulation transfer functions. The intro-
duction of noise at low spatial frequencies by the screens
and processing is demonstrated. The results are combined
to produce a single performance factor to enable objective
comparisons between radiographic systems to be made.

10.15 a.m. The Application of Information Theory
to Photography

A. E. SAUNDERS, Kodak I td.

Two methods of estimating the information capacity of
photographic layers have been described. The first involves
the division of the layer into ‘‘cells”, each of which may
take one of a set of distinguishable density levels, while the
second involves the use of sine-waves. It has been claimed
that the second method is superior, owing to the absence
of “intersymbol interference” and the fact that both the
Wiener spectrum of granularity and the spread function
are explicitly contained in the formula for information
capacity. The purpose of this contribution is to analyse
these claims,

10.45 a.m. Coffee
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11.15 a.m. Modulation Transfer Function and
Wiener Spectra Measurements of Films
Exposed to X-rays

R. HALMSHAW, R.A.R.D.E.

Measurements on a range of different emulsions, using
a very wide range of X-rays from about 50 kV to 5§ MV,
are described and related to experimental measurements
of detail sensitivity on radiographs. A film quality index
using these measurements is proposed. The quality indices
obtained depend markedly on the range of frequency
values considered in the integration, which in turn depends
on the frequency limits of the MTF of the eye of the film
reader, and the MTF of the object detail being considered.

11.45 a.m. The Photographic Process as a Photon
Counting Device

R. SHAW, CIB.A. -
chemical

Geigy Photo-

In the study of photography at low light levels it can
be instructive to consider the photographic process simply
asaphoton counter. It is then straightforward, for example,
to make the necessary space-time transforms between
time-integrating photo-detectors of the photographic type
and time-varying photo-detectors of the photo-electric
type. In this way, it is possible to proceed to systems-
optimisation without the confusions which may arise when
using criteria based on photographic density. Practical
examples are given to illustrate the relative merits of the
noiseequivalent number of quanta, the detective-quantum-
efficiency, and the photographic gamma-to-sigma ratio.

12.30 p.m. Lunch

TUESDAY AFTERNOON

2.15 p.m., Detail Perceptibility in Medical and

Industrial Radiography
M. de BELDER, Agfa-Gevaert N. V.
This paper deals with recent advances in subjective

evaluation methods for radiographic systems, and their
correlation to the physical characteristics of the system.

._37



2.45 p.m. Some Aspects of the Relationship

Between Grain Size and Granularity

H. COLMAN, H. F. MALLINDER,
Ilford Ltd.

Measurements of the relationship between granularity
and density for a range of uniform mono-sized photo-
graphic emulsions, developed to give compact uniform
grains, are compared. These results, which confirm the
linear relationship proposed by Siedentopf, are used to
derive an effective grain size. Differences between the
geometric size of the grains and their effective size are
considered. The effect of granularity on the information
capacity of emulsions with different crystal size is con-
sidered.

3.15 p.m. Tea

3.45 p.m. Optical Spatial Filtering of Radiographs

R.J.NEVILLE, M. J. FITZGERALD,
Kodak Ltd.

The frequency content of a photographic image can be
considerably modified using a suitable optical system. The
Fraunhefer diffraction patterm (the Fourier transform) of a
transparency is produced using parallel light from a laser.
This spatial frequency spectrum can be differentially
filtered to produce a re-constructed image of arbitrary
frequency content. The radiographic image is a convolu-
tion of the X-ray source with the object under examination.
The filtering operation lessens the degrading effect of
penumbra by means of a de-convolution using a filter that
is representative of the Fourier transform of the X-ray
source. Manufacture of the spatial filter is described and
results showing enhancement of detail in radiographs by
reduction of penumbra are presented.
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