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ABSTRACT

The method of computerised light optical diffractometry for
micrographs is demonstrated.
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INTRODUCTION

The Fourier analysis with the LFO (Light Fourier Operator) al-
lows to analyse image structures of whatever origin in the spa-
tial frequency domain. So crystal structures, random distribu-
tions with overlayered periodics, metal alloys [Eickhorst et
al., 1985], arrangements of biological molecules [Klug, 1971,
Lipson, 1972, Luciano et al., 1989], the correction of an elec-
tron microscope [Thon, 1966, Wilbrandt et al. 1987] or the
quality of images, can be measured. An introduction is given in
[Boseck et al., 1979, Lipson, 1972]. All these informations are
contained in the Fourier power spectrum. Scanning of the pat-
tern can be performed by photographic or optoelectronic and
digital methods. This paper describes a computer controlled LFO
with digital scanning. Two examples will demonstrate this meth-
od.

THEORIE OF TRANSFORMATION

The image is Fourier transformed by a light optical processor
and the square of the complex amplitude is registrated. The
transformation of the image into the spatial frequency domain
can be performed by two ways: digital scanning of the image and
calculating the transformation by a computer with the Fast
Fourier Transformation algorithm or optical transformation by
Fraunhofer diffraction. We prefer the second way as described
in [Boseck et al. 1979], but using the possibilty of modern
signal processing. The transformation is described by eq. 1.

2-n-iF(u,v) = fIA(X,y)'eXp[- T (u~X + v'y)] dx dy (1)

u,v = spatial frequency x,y = image coordinate
f = focal length X = wave length
A(x,y) = transmission function












