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   L. Doležal, J. Hálek, Ch. Kollmann1, R. Wiecek2
   Faculty of Medicine Palacký University in Olomouc, 1Department of
   Biomedical Engineering and Physics, University of Vienna, 2Czech
   Metrology Institute - Regional Branch Brno
   [email protected]
   Quality of sonograph imaging is, besides examiner's expertise, the
   dominant effectiveness parameter of this diagnostic process. Therefore
   it is absolutely essential to create a complex quality control system
   of this equipment. This must include both a fast method of quality
   assessment for routine screening and accurate and objective methods,
   which enable exact specification and evaluation of a fault and
   assessment of long-term stability of the quality parameters.
   A number of quality parameters of ultrasound image have been defined.
   Their objective and accurate measuring, however, is relatively
   difficult. This is why we have developed a complex system, based on
   the point reflector principle, which enables us to analyze the point
   spread function (PSF) and measure this way a number of significant
   image quality parameters at any point of the area being imaged. The
   current methods of digital image analysis and suitable design of the
   measuring equipment create good conditions for accurate and objective
   measuring by our method.
   In the first stage of the equipment development, a measuring system
   was designed and a program was developed for evaluation of lateral
   resolution (LRS) by 6dB drop method, enabling measuring of this
   parameter in a defined image area with any step of object shift,
   adjustable from 0.01mm. With some software adjustments and
   supplementation, it will be possible to measure also other parameters,
   for example the three-dimensional distribution of amplitude level of
   side lobes. To ensure measuring objectivity and quality, a general
   procedure for preparation and set up for measuring by sonograph was
   produced. The measuring results are stored, together with sonograph
   identification data, in the database to archive the results and
   prepare the measuring protocols.
   In the article, the measuring method will be described. We will also
   show the analysis of accuracy and reproducibility of LRS measuring
   when this new method was used during the year 2003.
   Metrological significance:
   By this method, we are able to determine LSR numerically and
   accurately at any point of the area being imaged by sonograph. It
   enables us to image this function by three-dimensional graphics,
   including basic statistical measuring parameters. The method is a
   significant part of the complex of measuring of qualitative sonograph
   parameters which will be introduced by the Czech Metrology Institute
   within statutory regular quality control of specified medical
   equipment in the Czech Republic.
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