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The 518 Patent

a» United States Patent

Pirim et al.

US00671 751881
(10) Patent No.: US 6,717,518 B1
5) Date of Patent: Apr. 6, 2004

(54) METHOD AND APPARATUS FOR
DETECTION OF DROWSINESS

(75) loventors: Patrick Pirim, Paris (FR); Thamas
nfurd, Cupertino, CA (US)
(73) Assignes: Holding BEVSA., Luxemboung (LU)

(") Noticc:  Subject 1o any disclaimer, the teem of this

pateat is cxicaded or sdjusted under 35
USC. 1540} by 0 days.

09/6400,390
Jan. 15, 1999
PCT/EPY9 00300

21 Appl. No.
(22) BCT Filed:

(86) PCT No:

§371 (eX1),
(20, (4) Date: Feb. 9, 2001

(87) BCT Pub. No: WOI936893
BCT Puby Date: Jul. 22, 1999

(30)  Forvign Application Priarity Duta
Jan 15, 1968 (FR) ..
Aug. 25, 1998 (WO) ..
[T = 1 —
(52) US.CL

(58)  Field of Sea
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Primary Exansiner—Thomss Mullsa
(7) Altarney, Agend, or Firm—Townsend and Townsend
and Crew LLP

57 ABSTRACT

I8 process of debecting a person falling aslecp, an image of
T
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. and charseneristics indicaive of
he person Falling asleep are determined. A sub-area of the
image including the cye may be detcmined by dentifying
the bead or a facial characteristic of the person, and then

sing. an anthropoasocphic modl,
inc apenings and closings of the eyes, hisiograms
of shadoveed pixels of the ye are analyzed o determine the
width and height of the shadowing, or hisiograms of move-
ment comesponding [o blinking are analyzed. An apparatus
for detccting & person flling uslcep includes & sensor for

rear-view mirmor assembly incorparating the apparais

39 Claims, 20 Drawing Sheets
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