wo 2015/064980 A1 |1 1F 1 0V R O

) 53 EY 5‘-94‘\"11 3o FAE FAEd

19) Al AR 2] A A7) T

=

ZANRZ e
10) FAF/NHE
“3) FABAL éﬁg
SIS WO 2015/064980 A1
2015 5€ 74 (07.05.2015) WIPOIPCT
(651 FASINER- AT AR 252w 22-1, 1 Z(21E %), Gyeonggi-do
B6OK 28/06 (2006.01) B6OW 50/14 (2012.01) (KR).
Beow 40405 (2012.01) (74) HEU: AFY JEON, Jong-Il); 135-703 A & A] 2
@)y FASEARE: PCT/KR2014/010118 T HE R 74 22,703 S(G4HE, ST EE
(22) FAELY: 2014 10 9 27 & (27.10.2014) #13), Seoul (KR).
: 5 @S AT (HEe TAV e &, 75T BE T7Y
@5 &ddel. o = dge BES %u6}04): AE, AG, AL, AM, AO,
26) F/Q49]: 3o AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

30) $AAAR.
10-2013-0129628 2013 1 104 29 9 (29.10.2013) KR

(72) &3x; 4

7)) €49 : AAA (KIM, Jae-Chul) [KR/KR]; 135-901 4]
A T AR 294 57,206 F 212 (YT
&, Aol 3FE), Seoul (KR).

w2} LA # (KO, Jae-Kwan); 472-910 7 7] 5= @
F A v F 2 57HA 20, 714-1303, Gyeonggi-do (KR).
g4 A (PARK, Su-Jin); 152-801 A & A &7 @&
£EE 1295, 304 S EE, AR EY AT AY),
Seoul (KR). 9% (KIM, Woo-Chang); 134-756 A] &

(72

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KZ, LA,
LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ARS (Fk=e] AV} e 7t BE R
A HE e HEE 93F9) ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG,
ZM, ZW), -2} Al o} (AM, AZ, BY, KG, KZ, RU, TJ,

(84)

Al =

Aelz 514 61, 101 & 813 &, Seoul (KR).
0] 33 (LEE, Chang-Hui); 461-809 7 7] & 4@ A]

T™), %4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,

Fe

T

[CIS & A&

(54) Title: TWO-STEP SLEEPY DRIVING PREVENTION APPARATUS THROUGH RECOGNIZING OPERATION, FRONT
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AA . Transmit GPS information

BE ... Driving determination unit

CGC ... Transmit information on whether driving is performed or not

DD ... Controller

EE .. When current driving coresponds to forward driving, transmit detection command, and when current
driving corresponds to stopping or backward driving, transmit photographing stop command

FF ... First step. when there is sleepiness prelude action, make command to transmit preliminary waming

... Second step: when there is sleepiness execution action, make command to transmit main warning sound

HH ... Photographing unit
II'... Infrared depth camera
JJ ... Infrared camera
KK Transmit image and sensor information
LL ... In case of forward driving. first step prelude
... Transmit existence of sleepiness prelude action
NN ... Second step execution i
... Transmit existence of sleepiness prelude action
PP First step
Sleepiness prelude determination unit
. Second step
Sleepiness execution determination unit
RR ... Sleepiness determination unit
$S  Warning unit
TT ... Signaling device
UU ... Central processing unit
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(57) Abstract: The present invention determines a period of a yawn,
a speed and a period of a nod, and a speed and a period of a blink, of
a user, using a driving determination unit which includes a GPS
device and determines a driving state of a vehicle of a user and a
sleepiness determination unit which receives an image and three-di-
mensional depth information photographed by a photographing unit
including an infrared depth camera and an infrared camera which are
installed at a location where the face of a user can be observed, in a
first step determination, and when it is determined that there is a
sleepiness prelude action, outputs a "preliminary warning". There-
atter, the present invention determines a closed state of a pupil,
whether a gaze is headed to the front or not, and an angle of a head,
in a following second step determination, and when it is determined
that there is a sleepiness execution action, outputs a "main warning"
through a warning unit. Thus, the present invention accurately de-
termines only a sleepiness driving action except for a closed state of a
pupil, a case where a gaze is not headed the front, and a case where a
head is lowered, which does not result from sleepiness, thereby previ-
ously preventing a traffic accident, loss of life, and economic loss,
which are generated due to sleepy driving.
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