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Abstract: All-night coherence profiles

were

computed between different pairs of EEG-electrodes
in order to get more information about the mental
state than by merely observing amplitudes and other
parameters defined by Rechtschaffen and Kales. On
the one hand correlations between coherence and
sleep stages are examined. On the other hand the
value of coherence estimates for establishing new

criteria for the description of the

sleep-wake

continuum are under consideration.
INTRODUCTION

Despite all their disadvantages Rechtschaffen &.
Kales criteria are still the only valid standard for staging
polygraphic sleep recordings. A low inter-rater
reproducibitity in scoring sleep stages and an often poor
significance of the obtained sleep profiles in clinical
routine are due to several facts like:

-

neglecting

of

physiological processes such

iN

RESULTS

Figure 1 and Figure

2 present 2

1/2 hours

sleep

profiles (dashed lines) and coherence estimates between
frontal leads F3 and F4 (full lines). In Figure I the Delta
band is shown, in Figure 2 the Alpha band. There is
essential difference concerning coherence during stage
2,3 and 4 in the Delta band (level of about 0,8) and in
the Alpha band (level about 0,5). During REM opposite
coherence properties are observed: in the Delta band
mean coherence is about 0,6 and in the Alpha band
coherence is as high as 0,8.
DISCUSSION AND CONCLUSION

The findings hitherto support the assumption that
coherence parameters may be used as means for the
identification

of

certain sleep stages. This

is

an

important prerequisite for automatic sleep classification

using e.g. artificial neural networks.

In

applying

respiratory and cardiovascular regulation [1] ;
- the restriction of EEG-recording to central leads and
insufficient rules in general [2];
- the unawareness of non-sleep related parameters
with high individual variability [3].
Therefore, many laboratories made their own
adaptations of the Rechtschaffen and Kales rules to meet
the needs of studying disorders. New approaches have
been found like a sleep-wake continuum [4].
In this study the results of examinations of cognitive
processes using coherence analyses shall be applied. It

artificial neural networks appropriate preprocessing is a
most crucial point. Beside our findings in the frontal
leads further examinations are performed to find other
sites where possibly discrimination lnwer between sleep
stages is still higher. On the other hand it is the aim to
examine the value of coherence estimates fbr

has been shown that the cross-spectral

pariuneter
coherence may be an indicator for mental imagery [5],

This paper wzn done in the framework of the BIOMED-

verbal and visual thinking [6] and other mental tåsks.
Clinical studies proved coherence to be a measure for
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sleep onset.
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Figure 1: F3-F4
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Figure

2: F3-F4 / alpha
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