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Abstract

Fatigue is the normal physiological phenomenon of human, especially facial features re-
flected fatigue are obvious such as facial tired eyes, frequent yawn, inattention. As a result,
there are a lot of harms caused by fatigue such as fatigue driving, blurred vision caused by
using the phone for long time, mood irritability. In addition, as increasing time which people
use embedded mobile devices, how to detect game fatigue caused by overusing has significant
application value. Therefore, face fatigue detection becomes an important research central is-
sue. Taking above-mentioned factors, a novel embedded platform-based face fatigue detection
application system is constructed in this paper. First, locate face through face detection and
face feature location, then analyze the fatigue of mouth and eye via corresponding method. As
the core of system, a percentage of eyelid closure over the pupil over time (PERCLOS) fatigue
detection parameter method is proposed, where the area of eye and mouth is located for extract-
ing and analyzing face feature points. This method is also transplanted to embedding platform
for detecting face fatigue, and experiment result show that the PERCLOS-A fatigue detection
parameter method still has high accuracy in case of real dataset. As previous work, experiment
data also is used for further study.

The main contributions of this work are:

1) An improved PERCLOS method is proposed for face fatigue detection, this is due to
the traditional methods of eyelid closure over the pupil over time fatigue detection and yaw
characteristic frequency calculation are not suitable for the embedded platform. In our method,
parameters in traditional PERCLOS are modified through analyzing change of coordination
parameters of the eyes and mouth. In addition, this method is compared with other methods by
transplanting to embedding platform.

2) In this thesis, the face fatigue detection system is built through transplanting this method
into the embedded platform ARM. The modular design idea is used to build the system. In
details, the feature recognition function of eyes and mouth is freely combined for realizing a
fatigue detection system based on face recognition.

In this thesis, face recognition-based fatigue detection framework and the improved PER-
CLOS algorithm are combined with the embedded platform technology to take the prototype of
two kinds of fatigue detection system, such as camera and video detection, in order to further

improve the fatigue detection rate established the basis.
Key words: Intelligent control; Machine vision; Facial ethnic features; Feature Extraction
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Fig. 1.1 The application of face analysis and recognition in the field of security automation.
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Table 1.3  The results based on various ‘T’ regions

Region TPgrye FPrye Precision Recall F — Measure Accuracy

o 0.390 0.610 0.240 0.390 0.350 0.450
T, 0.750  0.250 0.600 0.750 0.670 0.660
T, 0.780  0.220 0.630 0.780 0.700 0.690
T3 0.865 0.135 0.762 0.865 0.810 0.780
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