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Two kinds of image processing techniques can be applied to the high resolution electron micro-
scope (HREM) images: one in the real space (averaging of periedic images) and the other in the
Fourier space. There are several methods in the latier, such as ring masking, window masking
and a CTF (contrast transfer function) compensation using the Wiener filter.

The Wiener filter is extremely useful for the HREM image processing, because the filter can
improve the CTF, and thus provide improve images. The image contrast can partially be reversed
and that in the high frequency region can be enhanced by the Wiener filter. A practical method
for the Wiener filter is explained by using a HREM image of multiply twinned Ag particle. An
applicaticn is shown with a high temperature superconducting material, and the other techniques

are also demonstrated with various images.
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Fig. 1 The micro-computer based image processing system JIM-1000 and

data acquisition systems.
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A HREM image of Ag multiply twinned particle taken by the 200 kV

b: A diffractogram of the image by the digital
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a: A Wiener filtered image of Ag particle. b: Diffractogram of a. ¢: CTF of a.
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Fourier transfered image of b.

a: An original image of MnAlSi quasi-crystal taken by the 400 kV analy-
tical electron microscope JEM-4000 I'X. b Diffractogramjafter masked. ¢ : Inverse
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Fig. 6
b: Diffractogram of a. c: A diffractogram after Window treatment. d: Inverse

a: An original image of YbFe:(4 taken by a 1000 kV electron microscope.

Fourier transformed image after Window. ¢: Superpose contours on the picture d.
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Fig. 7 a: Anp original image
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of ¥YBaluO high temperature super conducting

material taken by the 400kV HREM (JEM-4000 EX). b: An image produced by
the average in the real space after applying the Wiener filter. o Superpose
centours on the image b. (See colour page 1)
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