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characteristics corresponding to an eye of the person are
selected and a histogram is formed of the selected pixels.
The histogram is analyzed over time to identify each open-
ing and closing of the eye, and characteristics indicative of
the person falling asleep are determined. A sub-area of the
image including the eye may be determined by identifying
the head or a facial characteristic of the person, and then
identifying the sub-area using an anthropomorphic model.
To determine openings and closings of the eyes, histograms
of shadowed pixels of the eye are analyzed to determine the
width and height of the shadowing, or histograms of move-
ment corresponding to blinking are analyzed. An apparatus
for detecting a person falling asleep includes a sensor for
acquiring an image of the face of the person, a controller,
and a histogram formation unit for forming a histogram on
pixels having selected characteristics. Also disclosed is a
rear-view mirror assembly incorporating the apparatus.

39 Claims, 20 Drawing Sheets
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