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ABSTRACT 

The World Health Organisation has identified road traffic injuries as a 

major global public health problem. Most of the accidents occur due to 

driver‟s drowsiness. Early detection driver drowsiness can reduce the  

number of accidents occurring. Driver drowsiness can be identified by various factors driver‟s 

physiological features, Driver‟s visual features and vehicle variables. In this paper we have 

discussed about the classification of human driver Inattentive and Aggressive Driving 

Behavior (HIADB). Followed by briefly discussed about the different approaches and 

technologies used for early detection of Driver‟s Drowsiness. Compared the different 

approaches used for detection of Face, Eyes, Mouth, processing techniques, imaging 

techniques popular methods is discussed based on the advantages and limitations. Finally 

concluded with which is the best approach used for face, eye and mouth for face tracking 

Driver‟s Drowsiness detection 

 

INDEXTERMS: Driver drowsiness detection, Face tracking, Fatigue or drowsiness detection 

human inattentive driving behavior. 

 

INTRODUCTION 

Drowsy driving is one of the main causes of traffic accidents. When a person does not get the 

required amount of sleep, their ability to properly function is affected. A lot of statistics 

reported about road accidents that happened because of driver fatigue and drowsiness. 

Drowsiness leads to approximately 40% of crashes on highways. Drowsiness is the most 
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frequent contributor to crashes. The main objective of this paper is to review different driver 

drowsiness detection techniques in detail so that people can easily decide which detection 

techniques are better and also to help in making decision on drowsiness accurately as this 

review is based on the recent techniques. Driver fatigue can be detected over a wide range by 

leveraging dual Near-infrared (NIR) cameras, however, physical characteristics that can be 

observed by a naked eye cannot be detected. Aggressive driving emotion detection-based 

convolution neural networks (CNN) method has used both NIR and thermal cameras where 

NIR cameras can detect facial feature points and measure their changes and Thermal cameras 

can measure temperature changes in a driver‟s body, which cannot be checked by the naked 

eye. This paper focuses on the most recent deep learning-based systems, algorithms and 

techniques for the detection of Human Driver Inattentive and Aggressive Driving Behavior 

(HIADB) by classifying human Inattentive driving behavior (HIDB) into two major 

categories; Distraction and Fatigue/Drowsiness. Aggressive driving behaviors often result in 

property as well as bodily injury damages. The paper presents an arithmetic based method to 

solve the problem related to the detection of drowsiness. Three stages were involved They are 

Face detection, Eye position detection and Eye tracking. This paper provides an efficient 

method for the detection of the state of the driver. many countries and government officials 

are paying attention to the implementation of solutions to improve driving safety.  

 

 

Figure 1: Causes of Road Accidents. 

 

Drowsiness or sleepiness can be described as a biological state where the body is in-transition 

from an awake state to a sleeping state. There are obvious signs that suggest a driver is 

drowsy, such as: 

1. Frequently yawning. 

2. Inability to keep eyes open. 

3. Swaying the head forward. 
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4. Face complexion changes due to blood flow. 

 

The structure of our paper which is as follows: In Section 2, we first classify and discuss the 

Human driver Inattentive Driving Behavior (HIDB) detection and then discuss Human driver 

Aggressive Driving Behavior (HADB). In Section 3 we give an overview of deep learning 

algorithms that are particularly employed for detecting HIADB. In Section 4 We have 

discussed the desktop-based approach. The image processing technique is most important for 

drowsiness detection as it focuses on face detection, eye detection, mouth detection, feature 

extraction, and face tracking Compared the different approaches and finally we conclude the 

paper. 

 

CLASSIFICATION OF HUMAN DRIVER INATTENTIVE DRIVING BEHAVIOR 

Human Driver Inattentive Driving Behavior is classified into 2 major categories Driver 

Distraction (DD) and Drowsiness. Another risky one is Aggressive Driving Behavior. Here 

we are mainly focusing on different ways for Drowsiness Detection shown in figure 2. 

 

 

Figure 2: Classification of HIADB. 

 

 

Figure 3: Driver Distraction Detection. 
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Figure 4: Drowsiness Detection. 

 

 

Figure 5: Aggressive Detection. 

 

Figure 3 Shows Distraction of human driver can degrade his driving performance resulting in 

unplanned speed changes, hiccups in vehicle control, and drifting outside the lane edges, 

which ultimately increases the chance of a motor vehicle crash. Human driver distractions are 

of six kinds including visual, cognitive, manual, auditory, olfactory and gustatory distraction.  

 

Figure 4 shows Categorization detection of Human driver fatigue or drowsiness into two 

major types of measures Driver-based measures and Vehicle-based measures. Driver‟s 

drowsiness can be detected by identifying initial signs of fatigue before a critical situation 

arises eye tracking data acquired from 53 subjects in a simulated driving experiment and 

simultaneously recorded multichannel electroencephalogram (EEG) signals to detect 

drowsiness of a driver. 

 

Figure 5 shows Aggressiveness of a human driver into two types; Habitual Aggressiveness 

(Intentional) and Situational or Occasional Aggressiveness (non-intentional). Hidden Naive 
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Bayes classifier was employed to detect angry driving during the on-road driving 

experiments. 

 

ALGORITHMS 

The deep learning models that are employed for the detection of Human driver Inattentive and 

Aggressive Driving Behavior (HIADB) are of two kinds; Generative models and 

Discriminative models. Generative model is a branch of unsupervised deep learning that 

learns any kind of data distribution and captures the joint probability. 

 

1. Convolution Neural Networks (CNN) 

Kunihiko Fukushima was the first who introduced Convolutional Neural Networks (CNN) by 

designing neural networks with multiple pooling and convolutional layers. CNN has been 

widely adopted in the applications for image classification, speech recognition, video 

classification, action recognition, and sentence classification. CNNs, often called ConvNet, 

have two main components; the feature extraction part and the classification features are 

detected by performing a series of convolutions and pooling operations using two hidden 

layers. 

 

2. Recurrent Neural Networks (RNN) 

Recurrent Neural Networks (RNN) are neural networks with time varying behavior including 

the notion of dynamic change over time. Different kinds of RNNs include Deep Transition 

(DT) RNN, DT-RNN with shortcut connections, Deep Transition-Deep Output (DOT) RNN 

and Stacked RNN, quasi-recurrent neural networks (QRNN), hierarchical multiscale recurrent 

neural network (HM-RNN). RNNs are called recurrent or recursive because they perform the 

same task for every element of a sequence and the output depends upon the previous 

computations. 

 

DIFFERENT APPROACHES  

Processing Techniques 

In Table 1, we have listed the hardware used for processing techniques, i.e. to process the 

images and to detect whether the driver is drowsy or not. There you also find the advantages 

and disadvantages of each hardware device. 
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 Table 1: Hardware used for processing techniques. 

 

 

Imaging Techniques 

In Table 2, we have listed the camera used for imaging techniques, i.e. to capture the images 

of the driver during driving. There you also find the advantages and disadvantages of each 

device. Image processing forms of image import, analysis, manipulation, and image output. 

The main goals of image processing techniques include processing, detection, and tracking of 

faces, eyes, and mouth, and feature extraction of facial components. 

 

Table 2: Imaging Techniques. 
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Face Detection Techniques 

Table 3: Face Detection Techniques. 

 
 

In Table 3, we have listed the face detection techniques along with the advantages and 

limitations. The learning�based technique is more robust than feature-based technique. But 

both of them usually fail in night light and some real-time stages.  

 

Eye Detection Techniques 

Table 4: Eye Detection Techniques. 

 

 

Eyes and eye region are the most vital part for drowsiness detection. Most of the drowsiness 

detection system detects drowsiness by comparing the condition of eyes and eyelid 
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movement. Mainly eye detection depends on head position. 

 

Mouth/Yawn Detection Techniques 

Table 5: Mouth/Yawn Detection Techniques 

 

 

We listed the mouth detection techniques in Table 5, along with advantages and limitations. 

LDA, Haar-like Features, Fuzzy C-Means Clustering are the most used techniques to detect 

mouth or yawn. Among them, some systems detect mouth based on color features of lips but 

they can only work properly in suitable light conditions and color image. 

 

CONCLUSION 

Road accidents are a global scourge in which Human driving behavior is an important factor, 

affecting road safety that ultimately leads to loss of human lives. face detection, viola jones 

method (learning based) is preferred as it is much popular. For eye detection, haar-classifier 

technique is suggested as it has better execution speed and accuracy. Haar classifier technique 

also gives better performance in case of mouth detection The most recent deep learning-based 

solutions for human driver Inattentive and Aggressive Driving Behavior (HIADB) detection 

were reviewed systematically and comprehensive comparative analysis (quantitatively and 

qualitatively) was performed, highlighting their detection accuracies. There are many 

techniques that are based on behavioral methods and machine learning that can be utilized for 

the purpose of driver drowsiness detection. The main goal of these systems is to detect a 

slight change in a driver‟s facial expression that contains drowsiness information. We 

conclude that HIDB and HIADB can be efficiently detected and accurately assessed by using 
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multiple sources of information 
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