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Methgds for biological-environmental data analysis by morphological filters(like
DPT.
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(1) We introduced L and U filters having not been well-known as morphological
filters and the digital pulse transform (DPT) constructed of L and U filters. (2) We proposed a new
method for detecting randomly generated signals buried in noise, in particular, a new method to detect
saccades in human eye movement data. We attained error-free detection of the saccades by this method
which has not been achieved by traditional linear filters. This method can be widely applied to detection
problems in biomedical environmental data processing. (3) Agaist the commomly accepted theory that median
filtering outperforms traditional linear filtering in preserving signal edges while reducing noise, we
theoretically proved that moving average filter is a better smoother preserving signal edges than the
median filter under a practical wide range condition.
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