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Abstract: One of the most major causes of road crashes is the fatigue. In this paper it is shown a methodology for Driver
Fatigue assessment based on computer vision (CV). CV is used to characterize different visual responses of
the driver while driving and suffering from fatigue. Some of the visual responses are the eyelid and lips
movements. The proposed Methodology uses an active appereance model (AAM) to adjust the facial model
Candide3 from images sequences where spatial measures can be computed. These measures include the eye
closeness and the mouth openness. Results show that with the measures computed it’s possible efficiently
extract some discriminant parameters related to driver fatigue state. For example, the PERCLOS, the AECS,
and the YawnFrec. Finally, an experimental framework is designed in order to compare the performance of
the proposed method with psychological signal-based methods.

1 INTRODUCTION

Driving for long periods of time can decrease alert
and performance of the driver who could start to suf-
fer from fatigue (Ting et al., 2008). Fatigue and lack
of sleep have been identified as the most frequent
causes of traffic accidents in the road. For instance,
the driver who is under these conditions is risking
not only his/her own life but also other people lives.
In order to prevent these kind of accidents, in the
last decades a huge effort has been made to develop
of monitoring systems that detects the fatigue in the
driver and warned him/her by using different tech-
niques. However, an efficiently system for fatigue as-
sessment is still being an important issue to solve.

2 THEORETICAL BACKGROUND

Fatigue. Is the state of alteration in both the aware-
ness level and the perception level of the person, this
state affects psychomotor processes, such as speed of
reaction, attention level, and making decisions that
are crucial for the safe development of an activity. Fa-
tigue is not the same as sleep, but induction of sleep

could occur with fatigue. Fatigue can be caused by
physical effort, emotional stress, lack of sleep, or an
unspecified disorder.
Driver Fatigue. Is a state of reduced mental alert-
ness, which impairs performance of a range of cogni-
tive and psychomotor tasks, including driving (Saroj
and Lal, 2001). The driver fatigue can be sub-divided
into two groups: related to sleep and related to tasks.
The first one, is caused by lack of sleep (this is the
category select in this work), while the second one is
caused by distracting tasks while driving.
Candide Model. It is a parameterized facial mask,
that has been specifically developed for model-based
coding of human faces. Different versions of this
mask has been developed, the most current version
is the third, which has been implemented mainly to
simplify the animation of MPEG-4 facial animation
parameters (Ahlberg, 2001).

2.1 Psychological Test for Attention
Measurement

Works that deal with the assessment of driver-related
fatigue require experimental frameworks where the
methodology can be contrasted and validated. For ex-
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5 EXPERIMENTAL
FRAMEWORK

Two different videos were acquired with 320x340 res-
olution. The subjects were instructed to blink and
yawn in different head positions range from 45◦y−
45◦. The subject 1 blinked 35 times and yawned 5
times. The subject 2 blinked 24 and yawned 4 times.
The system was able to identified the total numbers
of yawns and blinks for each subject. This means
a 100% accuracy in detection of eye closeness and
mouth openness. Indeed the parameters PERCLOS,
AECS, and Yawnfrec could be determined every time.
In order to validate the presented methodology, an ex-
perimental framework is proposed. First, a commer-
cial driving simulator is going to be used and three
diferent physiological test will be set up (the PVT test,
the Stroop test, and the RT test). These tests are em-
bedded in the software PEBL (Open source Psychol-
ogy Software), available at “http://pebl.sf.net”. From
these tests some basic measures will be made, in sim-
ilar ambiental and physical conditions to those pre-
sented in the computer-vision-based methodology in
order to compare results and validate the parameters.

6 CONCLUSIONS

In this paper was proposed a characterization method-
ology based on models to assess fatigue. Two vari-
ables are measured by means of computer vision. The
eye closening range and the mouth opening range.
These measures are the base to calculate the param-
eters PERCLOS, AECS y YawnFrec. It has been
found that the proposed methodology is practical and

reliable whithin the previously described conditions.
Also an experimental framework based on psycholog-
ical measures was defined in order to validate the pro-
posed methodology. As future work, it is proposed to
complement the above methodology with estimation
of head’s position in order to compute additional pa-
rameters. This will provide more information to the
assessment of the driver fatigue.
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