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Abstract

In this paper, a safe driving assistance system is proposed by detecting the status of driver's doze based on face and
eye detection. By the level of the fatigue, safe driving system alarms or set the seatbelt on vibration. To reduce the effect
of backward light and too strong solar light which cause a decrease of face and eye detection rate and false fatigue
detection, post processing techniques like image equalization are used. Haar transform and PCA are used for face
detection. By using the statistic of the face and eye structural ratio of normal Koreans, we can reduce the eye candidate
area in the face, which results in reduction of the computational load. We also propose a new eye status detection
algorithm based on Hough transform and eye width-height ratio, which are used to detect eye’s blinking status which
decides doze level by measuring the blinking period. The system alarms and operates seatbelt on vibration through
controller area network(CAN) when the driver's doze level is detected. In this paper, four algorithms are implemented and
proposed algorithm is made based on the probability model and we achieves 84.88% of correct detection rate through
indoor and in—car environment experiments. And also we achieves 69.81% of detection rate which is better result than that
of other algorithms using IR camera.
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Table 1. The result of the test using RGB camera.

= Eigen Hough Area A :}H(}
zyd | #HE® | d%s | @Es @gg
=4k % 73.68% 70.53% 83.16% | 9053%
542 309 86.41% 89.97% 95.15% | 98.06%
543 193 82.90% 80.31% 8653% | 93.78%
544 380 5895% | 68429 | 4368% | 81.05%
45 227 4758% | 4978% | 51T1% | 56.39%
5446 199 49.25% 7487% 8894% | 89.45%
59 4a 230 87.39% | 8652% | 25.22% | 8391%
5940 270 7370% | 69.63% | 3889% | 7593%
) 1903 69.98% | 7375% | 6491% | 8364%
¥ 2 MMM gMo| HEE
Table 2. Detection ratio using IR images.
= Eigen Hue Hough Area A e
zYq | AEE | 228 | HEE | A28 AEE
EGH-1 | 270 | 7370% | 2963% | 2063% | 3037% | 75.19%
FYAN2 | 270 | 6370% | 5296% | 5296% | 31.85% | 64.44%
3 540 | 6370% | 41.30% | 41.30% | 3111% | 69.81%
A B A E AyE HeoH F ASENAE At
e §8 Jlwel /Mg $5d AEES BG4 4
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