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FIG. 2

( Start )

Satellite

GPS

Store coordinate values of
the vehicle by time periods

Compare location
coordinates by time periods

Judge whether vehicle travels
forward or backward or is stopped

Transfer judgement
result by controller
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FIG.
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FIG. 5

( Start )

Read image and sensor information
from photographing unit

Judge location of driver’ s face

Judge location of driver’ s mouth

Judge the degree of opening of the mouth

Is opened the mouth more than
the reference value?

Judge the cvcle of vawning

Transfer that there is the
first-step prelude action to controller

5/11



FIG. 6

{ Start

Read image and sensor information
from photographing unit

Detect driver's face

Detect reference point of neck, nose and head

Compare the reference point of head and nose
Compare the reference point of head and neck

Check the degree of bending of head

Judge nodding of head

Is there nodding more
than the reference times within
a predetermined period of time?

Transfer that there 1s the first-step drowsiness
prelude action to controller
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FIG. 7

{ Start

Read 1mage and sensor information
from photographing unit

Recognize driver's face

Detect location of eyes

Recognize the outline,
the white and the iris of the eve

Judge blinking of eyes

Is there blinks more than
the reference times within
a predetermined period of time?

Transfer that there i1s the first-step
drowsiness prelude action to controller
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FIG. 8

{ Start

Read 1mage and sensor information
from photographing unit

Recognize driver’ s face

Detect location of eyes

Recognize the outline,
the white and the iris of the eye

Judge whether or not eyes are closed

Judge whether the closed
state of eyes continues for more than
predetermined period of time

Transfer that there is the second-step
drowsiness execution action to controller
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FIG. 9

{ Start

Read i1mage and sensor information
from photographing unit

Recognize driver’ s face

Detect location of eyes

Recognize the outline,
the white and the iris of the eye

Detect location of the iris of eye

Judge whether the closed
state of eyes continues for more than
predetermined period of time

Transfer that there is the second-step
drowsiness execution action to controller
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FIG. 10

{ Start

Read image and sensor information
from photographing unit

Recognize driver’ s face

Specify reference points of neck, nose and head

Compare the reference point of head and nose
Compare the reference point of head and neck

Check the angle of head

Is angle of the head 1nclined
more than reference value for
at least standard period of time

No

Transfer that there 1s the second-step
drowsiness execution action to controller
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FIG. 11

Infrared Infrared

camera depth sensor

[€ls]

=)

Recognition of face,
Face image

11/11

Detect eve condition

Determine whether the eves

are closed or open

Determine state of yawn
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	To solve the problems described above, the present invention provides a two-step drowsy driving prevention apparatus through motion, face, pupil and mouth recognition, including: a driving judging unit to judge a forward driving state of a vehicle; a ...
	Preferably, the drowsiness judging unit to judge the driver’s drowsiness state is mounted to judge the drowsy driving state by receiving the image information from the infrared camera and the three-dimensional depth information from the infrared depth...
	As shown in FIG. 1, a two-step drowsy driving prevention apparatus through recognition of a driver’s motion, face, eyes and shape of the mouth goes through a first-step judging process of judging whether or not there is a prelude action of drowsiness ...
	【Claim 1】
	A two-step drowsy driving prevention apparatus through motion, face, pupil and mouth recognition, the apparatus comprising:
	【Claim 2】
	The two-step drowsy driving prevention apparatus according to claim 1, wherein the photographing unit to photograph the driver’s condition comprises an infrared camera to receive image information of the driver’s facial state and an infrared depth sen...
	【Claim 3】
	The two-step drowsy driving prevention apparatus according to claim 2, wherein the infrared camera receives the image information of the facial state and transmits the image information of the facial state to the drowsiness judging unit to recognize t...
	【Claim 4】
	The two-step drowsy driving prevention apparatus according to claim 2, wherein the infrared depth sensor receives the three-dimensional depth information and transmits the three-dimensional depth information to the drowsiness judging unit to accuratel...
	【Claim 5】
	The two-step drowsy driving prevention apparatus according to claim 1, wherein the drowsiness judging unit to judge the driver’s drowsiness state is mounted to judge the drowsy driving state by receiving the image information from the infrared camera ...
	【Claim 6】
	【Claim 7】
	【Claim 8】
	【Claim 9】
	The two-step drowsy driving prevention apparatus according to claim 6, wherein the period of the yawn, which is one of a criteria of judging the prelude action of the drowsiness, uses the image and the sensor information received from the photographin...
	【Claim 10】
	The two-step drowsy driving prevention apparatus according to claim 5, wherein the second step to judge the execution action state of the drowsiness judges that there is an execution action of the drowsiness when the driver who satisfies one of the cr...
	【Claim 11】
	【Claim 12】
	【Claim 13】
	【Claim 14】
	【Claim 15】



