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.. Transmit GPS information 

.. Driving determination unit 
... Transmit information on whether driving is performed or not 
... Controller 
.. When current driving corresponds to forward drtving, transmit detection command, and when current 

driving corresponds to stopping or backward driving, transmit photographing stop command 
.. First step, when there is sleepiness prelude action, make command to transmit preliminary warning 
... Second step: when there is sleepiness execution action, make command to transmit main warning sound 

... Photographing unit 
.. Infrared depth camera 
.. Infrared camera 

Transmit image and sensor information 
.. In case of forward driving, first step sleepiness prelude determination command 
... Transmit existence of sleepiness prelude action 
... Second step sleepiness execution determination command 
.. Transmit existence of sleepiness prelude action 

First step 
Sleepiness prelude determination unit 

... Second step 
Sleepiness execution determination unit 

.. Sleepiness determination unit 
Warning unit 

.. Signaling device 

... Central processing unit 

(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
after, 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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