7 Vol 25 No. 7

25
2008 7 Journal of Highway and Transpoitation Research and Development Jul 2008
: 1002-0268 (2008) 07012804
Haar
LR, B
( , 510640)
D AR EARK REAMAG, BRI AR (B REL PAAREF); BdF D ING G EMELT
A Har 2 B2 X5 AR, ARAT A Har b2 B2 X 5 A B AN BB FEBTAEAR, RARIESH B K
IR, Z{EAAREG; RBTHE ARG P2 A BRI TR, AR P IREEAGIR S, RBEE S
REG AR, I IR S MERFH LRT RS KBRIET Bk ke A B
Rl TAZ; R AW, £ Har BEXS £ R, K24z, B LR
: U491.2" 54 A
Study on the Method for Driver s Eyes Fatigue State
Detection Based on Haar-like Feature
LIN Tu-sheng, CHEN Shao-zhu
('School of Elecironic & Engineering, South China University of Technology, Guangzhou Guangdong 510640, China)
Abstract: With help of Haar-like cascaded classifier designed by Adaboost algorithm and corstructed by training
method, driver’ s eyes were located by the pretreated input video images. Fatigue states of driver’ s eyes were
classified by the frequency of blinking. In order to calculate the frequency, the open degrees of the driver’ s eyes
were calculated first, and the eyes’ images were transferred into binary images, then the pupil widths on vertical
direction of the binary images were calculated to judge the fatigue states of eyes. Experiments proved its validity.
Key words: traffic engineering; fatigue state detection; Haar—like cascaded classifier; eyes location; image
processing
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Fig 2 Schematic diagram of the cascaded classifier
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Fig 3 Resulis o eyes detection
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Fig 4 Binary images from adaptive threshold value method
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Fig 5 A series of eyes image detection and binary mages

flag <0, max <0, eyeheight <0
for i+ image. left to image. left+ image. width/2//

for j <image. bottom to image. top //

if g(1,j)= 0 & flag= 0
point. x <j //

flag <1

if g(1,])= 255&& fleg= 1
point. y <j //

list. AddT ail( point) //

flag <0

switch( list. GetCount () )

case 0:// s

break

case 1:// R
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temp < list. GetAt( 0)

eyeheight <~ temp. y— temp. x //
if eyeheight> max //

max < eyeheight

break
default: //

mergeline( ) //

for k <0 to list. GetCount( ) = 1//

temp < list. GetAt(k)
eyeheight < temp. y— temp. x
if eyeheight> max

max < eyeheight

list. RemoveAll()

return max
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Fig 6 Delection of eyes open dates
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