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Vor diesem Hintergrund soll im Rahmen dieser Schriftenreihe iber aktuelle Forschungser-
gebnisse des Instituts flir Produktionstechnik (wbk) des Karlsruher Instituts flir Technolo-
gie (KIT) berichtet werden. Unsere Forschungsarbeiten beschaftigen sich sowohl mit der
Leistungssteigerung von Fertigungsverfahren und zugehérigen Werkzeugmaschinen- und
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Abstract

In the last years, x-ray computed tomography (CT) has gained more and more importance in
metrology. However, computed tomography is a complex and indirect measurement procedure.
Many factors contribute to the measurement result, which makes it difficult for the user to
relate cause and effect. Especially, user-set scan parameters influence the measurement
result significantly. The selection of scan parameters is still based on the experience of the
CT user, while the influence of the parameter choice on the measurement result cannot be
quantified. This leads to diverging and non-optimal scan results. The quality of the CT scan
can only be evaluated afterwards, e.g. by visual inspection of the reconstructed volume.

Taking into account that the process chain of CT measurements is highly complex, the very
first step is the generation of reliable high quality projections that can then be fed into the
reconstruction. The quality of these projections can be described quantitatively by image
quality measures. Thus, a method for projection based evaluation of CT image quality in
micro computed tomography is presented. The approach is divided into three steps.

First, different projection based image quality measures are assessed. Among them, ad-
equate image quality parameters for the description of CT projection images are selected,
which enable the evaluation of the image quality of single projection images before the actual
measurement procedure is started.

In the second step, an experimental model is established, which relates the projection image
quality with the measurement error. An optimization model is developed in the third step,
which enables a projection-based selection of scan parameters by a genetic algorithm. The
algorithm varies the scan parameters and evaluates the quality of single projections for every
workpiece that is to be measured. As soon as a preferable projection quality is reached, the
algorithms stops and displays the favourable scan parameters, which can be used in the
subsequent measurement.

By means of the new method, adequate scanning parameters for each measuring task can
be chosen beforehand, which can lead to a reduction of the measurement error.

The presented approach has been implemented in a software prototype which can be used
directly at the computed tomograph. The software tool helps to avoid CT artefacts by
preventing misplacement of the part to be scanned and recommends a preferable set of scan
parameters for the actual CT scan. The software prototype has been successfully applied on
different test bodies.
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