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" Coherence analysis of the EEG in hypnagogic period

Toshio Morikawa, Mitsuo HayasHi and Tadao Hori

Abstract

Present study was examined the spatiotemporal changes of EEG during hypnagogic period or waking-
sleeping transition. EEG (Fi, F,, C3, C4, P3, Py, O, 0y), EOG and EMG were recorded from waking to
manually scored stage 3. Spectral analysis of four scalp EEGs (Fs, Cs, P3, O;) were carried out. Power and
coherence spectra (F3—Cj, C3-P3, P3-0;, F3-P3, C3-0,, F3—0,) were obtained every 30s (25ms X 200
points X5). Coherence spectra were determined for the four frequency bands (8: 0.6-3.4 Hz, 6: 3.6-7.4 Hz,
a: 7.6-12.4 Hz, 'o: 12.6-14.4 Ha).

The results were as follows: .

(1) In the contour mapping type of display, the coherence spectra which were connected with O, showed

clear differences among all pairs.

(2) Comparisons of temporal variations among four EEG coherence band showed that the delta band had
regional differences and the sigma band had no regional differences.

(3) The delta band coherence which were connected with O, (F3-0;, C3-0,;, P3-0,) showed a sharp
drop immediately before the disappearance of alpha wave, while the other delta bands coherence did not
any change.

These results suggest that if the sharp drop of the delta band coherence is characteristic in the hypnagogic

period, the period starts before the disappearance of alpha wave.
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Fig. 1. Temporal processes of the power spectrum derived from Fs, Cs, P3 and O, in hypnagogic
period. Autospectra from 25 s samples every 30 min are displayed in compressed spectral
array (CSA) with the frequency resolution of 0.2 Hz. The z axis represents relative pow-
er, frequency on the x axis and time on the y axis from bottom to top of each series. Fil-
led triangle on the right side of the figure shows the disappearance of alpha wave.
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Fig. 2. Time frequency contour map of power spectra in hypnagogicperiod. The x axis shows
frequency and time on the y axis from bottom to top each series. Filled triangle on the
right side of the figre shows the disappearance of alpha wave.
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Time-furequency contour map of coherence spectra derived from six pairs of EEG in hyp-

nagogic period. The x and y axis show frequency and time, respectively. Filled triangle

on the right side of the figre represents the disappearance of alpha wave. Shaded areas

show the high coherence components which are higher than 0.95 of coherence level in up-

per panels and 0.80 in lower three panels.
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Fig. 4. Fluctuations of intra-hemispheric coherence before and after the disappearance of alpha
wave. Each band value observed at the disappearance of alpha wave of the alpha wave
was set to zero. The delta band coherence of the P3—0,; pair decreased rapidly before
the disappearance of alpha wave, while in the F5-C; and C3~P; pairs such changes did not
occur. On the other hand, the sigma band coherence gradually increased in all three pairs

" after the disappearance of alpha wave.
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Fig. 5. Fluctuations of intra-hemispheric coherence before and after the disappearance
of alpha wave. The delta band coherence in C3-0, pair shows drop im-
mediately before the disappearance of alpha wave, while in the F3—P; pair the
delta coherence does not show any change. As similar to the pairs in Fig. 4,
the sigma band gradually increased after the disappearance of alpha wave in
two pairs.
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Fig. 6. Fluctuations of F3;—0; coherence before and after the dis-
appearance of alpha wave.
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Fig. 7. Fluctuations of delta band coherence values before and after the disappearance of alpha
wave. The delta band coherence in the pairs which were connected with the 0, (F5-0Oy,
C3-0,, P3-0,) started to drop rapidly about 2.5 min before the disappearance of alpha
wave, while in the pairs which were not connected with Oy (F3-Cs, C3~Ps, F3-P3) such
sharp drops were not observed.
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