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ABSTRACT

Fatigue is a major contributing factor to accidents involving professional drivers. Traditional methods of
detecting fatigue such as self-reported questionnaires or observation are often ineffective and impractical.
Artificial intelligence offers a promising solution to this problem by providing a real-time, objective, and
non-intrusive way to detect fatigue. This review aims to outline Al-based fatigue detection systems that
can be implemented for long-haul drivers. It uses technology to identify and track the driver’s behavior
and physiological indicators to detect signs of fatigue. Integrating an Al-based fatigue detection system
into the vehicle's dashboard could provide real-time alerts when the drivers are drowsy as well as provide
data to fleet managers to target interventions to drivers at risk of drowsy driving. This kind of fatigue
detection system is relatively inexpensive to implement and can reduce the number of accidents caused
by drowsy driving significantly.
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INTRODUCTION

Driving is a complex daily living task that demands a combination of operational and higher cog-
nitive skills. It requires an individual’s situational awareness and attention resources. However, we fail
to address driver fatigue or fatigue among professional drivers, often arising from insufficient rest and
extended working hours which poses a substantial risk to road safety.

The Centers for Disease Control and Prevention has stated that approximately 1 in 25 adult drivers
in America admit to having fallen asleep while driving, and many more acknowledge driving when
sleep-deprived. This highlights the grave consequences of driver fatigue and provides a baseline for
understanding the importance of fatigue detection technologies. When drivers are tired, they experience
impaired reaction times, reduced hazard awareness, and an elevated likelihood of road accidents. These
factors not only endanger lives but also result in substantial economic consequences, imposing signif-
icant costs on society as a whole.

One of the main causes of many traffic accidents is driver fatigue. Fatigued drivers lose control of
their vehicles in 40% of traffic accidents (Chen et al., 2020). According to recent statistics, fatigue-related
accidents cause 1200 fatalities and 76,000 hospital admissions each year. Furthermore, it is believed
that operating a vehicle after being alert for more than 20 hours is the same as having 0.08% alcohol in
the bloodstream.

In 2020, the Save Life Foundation reported that nearly half of professional truck drivers suffer
from fatigue while driving due to long working hours and insufficient rest. Long-haul truck drivers are
particularly vulnerable due to the demanding nature of their profession, monotonous drives, harsh envi-
ronmental conditions, and the operation of heavy vehicles. Moreover, factors such as sleep deprivation,
time constraints due to tight schedules, and scarcity of parking spaces contribute to this fatigue. Thus,
potentially increasing the risk of severe accidents.

Examining the data related to driving fatigue presents a significant challenge, particularly because
data collection efforts have ceased in some cases, resulting in a gap in available information. This gap
in data raises concerns about our understanding of the current status of the driver fatigue issue. To ad-
dress this issue effectively, the researchers find it imperative to investigate and tackle driver fatigue by
exploring existing technologies and methodologies, even in the absence of comprehensive data. In doing
so, we can work towards comprehensive solutions with the help of artificial intelligence for mitigating
the risks associated with driver fatigue and enhancing road safety.

FATIGUE

Fatigue is an extreme sense of tiredness and lack of energy that can interfere with a person's daily
activities (NCI Dictionary of Cancer Terms, n.d.). Itis acommon symptom, regardless of health or illness.

Fatigue has been classified into two broad categories: Central and Peripheral (Zwarts et al., 2008).
The former originates in the central nervous system and affects cognition, motivation and motor
control. It is closely linked to neurotransmitter imbalances and neural circuit dysfunctions. Increased
serotonin levels are linked to lethargy and reduced alertness, while reduced dopamine levels impair
motivation and focus (Enoka & Duchateau, 2016). This disruption in neurotransmitter functioning
can be worsened by pro-inflammatory cytokines in chronic fatigue situations. The elevation of cyto-
kines level can induce “sickness behaviour,” a state marked by lethargy and reduced activity (Davis &
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