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Driver Drowsiness Detection Algorithm based on Facial Features

Meeyeon OhJ', Yoosoo Jeong”, Kil-Houm Park™""

ABSTRACT

Drowsy driving is a significant factor in traffic accidents, so driver drowsiness detection system based

on computer vision for convenience and safety has been actively studied. However, it is difficult to
accurately detect the driver drowsiness in complex background and environmental change. In this paper,
it proposed the driver drowsiness detection algorithm to determine whether the driver is drowsy through

the measurement standard of a yawn, eyes drowsy status, and nod based on facial features. The proposed

algorithm detect the driver drowsiness in the complex background, and it is robust to changes in the

environment. The algorithm can be applied in real time because of the processing speed faster. Throughout
the experiment, we confirmed that the algorithm reliably detected driver drowsiness. The processing speed
of the proposed algorithm is about 0.084ms. Also, the proposed algorithm can achieve an average detection
rate of 98.48% and 97.37% for a yawn, drowsy eyes, and nod in the daytime and nighttime.

Key words: Drowsiness Detection, Face Detection, Face Alignment
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Fig. 1. Flowchart of proposed algorithm,
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Fig. 2. The modeling of facial feature extraction using Regression Tree Ensemble, (a) Facial feature with numbers,

(b) Facial feature from the various motion,
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Fig. 3. Length of Mouth, (a) Length of Normal Mouth,
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Fig. 4. ROI for left eye status, (a) Normal eye, (b) Drowsy
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Fig. 5. Pupil detection image using Ellipse Fitting. (a)
Normal eye, (b) Drowsy eye, (c) Deeply drowsy
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(b)

Fig. 6. Length of head. (a) Length of normal head, (b)
Length of drowsy head.
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Fig. 7. Original image in the daytime and nighttime for experiment, (a) Normal image in the daytime, (b) Yawning
image in the daytime, (c) Nodding image in the daytime, (d) Normal image in the nighttime, (e) Yawning

image in the nighttime, (f) Nodding image in the nighttime,
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Fig. 8. Facial features extraction image of the daytime and nighttime for experiment. (a) Normal image in the daytime,
(b) Yawning image in the daytime, (c) Nodding image in the daytime, (d) Normal image in the nighttime,
(e) Yawning image in the nighttime, (f) Nodding image in the nighttime,
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Fig. 9. Experiment results of proposed algorithm in the daytime and nighttime, (a) Yawn measurement, (b) Drowsy
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Table 1. Detection rate of proposed algorithm for yawn, drowsy eyes and nod
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Table 2. Detection rate comparison to the proposed algorithm between Rahman's algorithm for drowsy eyes
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