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[57] ABSTRACT

A drowsiness detection system constructed according to the
invention provides improved performance by preserving and
analyzing newly discovered information contained in rhyth-
mic signal components above 30 Hz which the prior art has
universally ignored or discarded as “noise.” In the first and
second embodiments of the invention, one or more analog
EEG signals are collected from a subject, appropriately
filtered, converted into digital form, and subjected to fre-
quency analysis. Selected signal components from the fre-
quencies above 30 Hz (such as the frequency range 80-420
Hz), which have a high correlation with subject drowsiness,
are isolated, and their amplitude, energy, or power contri-
bution to the EEG signal is used to produce a continuous
output measure reflecting the subject’s alertness or drowsi-
ness. The output measure may be compared with a threshold
to provide an indication of whether the subject is excessively
drowsy. In a third embodiment, the analog EEG signal is
supplied to a plurality of analog signal processing channels
corresponding to respective predefined frequency ranges.
Selected signal components in frequencies above 30 Hz are
isolated (in a manner analogous to that of the first and
second embodiments), and their amplitude, energy, or power
contribution to the EEG signal is used to produce a con-
tinuous output measure reflecting the subject’s alertness or
drowsiness.

67 Claims, 22 Drawing Sheets

[ 7124 G SIGNAL PROCESSOR MEANS T 7
GPTIONAL ISPLAY
EEG SIGNAL OROWSINESS @eno) | st
SUBJECT ACQUISITION MEANS ANALYSIS VERNS | Wit R
AMPLIFIERS | meesiow |
FILTER  CONVERT
7 138| 14—~ 142 |
T
= 1;18 130 310 Cise V(')‘
164 212 /
Vi s, | \122
—_

GENERATOR
\(OPTIONAL)

134

ARTIFACT
DETECTION
(OPTIONAL)

INDICATORS
(OPTIONAL)

___I__,A____Atf

176
O

|

|

|

|

|

r THRESHOLD
| VALUE
|

l

\

|

|

|

\

|

i

150

~M20



