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Abstract – The driver's physiological-psychological 

characteristics are deeply understood and will help to develop 

more reasonable traffic regulations and design more effective 

intelligent driving navigation systems, and ultimately achieve 

the purpose of reducing traffic accidents to improve traffic 

efficiency. The main research status of drivers' psychological 

and psychological factors influencing traffic safety is 

summarized. It mainly includes driver feeling, perception, 

memory, thinking, attention, emotion, ability, fatigue, need, 

motive, consciousness, temperament and personality. This 

paper points out the future research direction in this field.  
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I. INTRODUCTION  
   

With the rapid development of the transportation 

industry, the number of cars, especially the number of 

private cars has increased rapidly. The contradiction among 

human, vehicles and environment is prominent in road 

traffic system. In the occurrence of traffic accidents, the 

impact of human is up to 90%, of which drivers accounted 

for more than 70%, and more than 60% of the accidents are 

caused by poor traffic psychology and safety consciousness 

of drivers. The relevant statistical data of China's road 

traffic accidents in 2001-2013 are listed in figure 1 [1]. 

Driver’s own factors include the driver's physiological and 

psychological characteristics, in which physiological 

factors are the material basis of psychological factors, and 

will ultimately reflect in the psychological characteristics 

[2]. The indexes like gender, age, driving experience, 

personality and driving tendency are closely related to their 

physiological and psychological characteristics. Driver's 

physiological and psychological characteristics are closely 

related to traffic safety. A thorough understanding of the 

driver's physiological and psychological characteristics will 

contribute to formulate more reasonable traffic laws and 

design more effective intelligent driving and navigation 

systems, so as to reduce traffic accidents and improve 

traffic efficiency. 
 

 

 
Fig. 1. Statistics on Traffic Accidents in China from 2001 

to 2013 

 

Psychological phenomenon is the reflection of the human 

brain to the objective reality, which includes the 

psychological process and the psychological characteristics 

of the two interrelated and mutually restrictive aspects, and 

each contains some complex psychological elements and 

specific forms of expression. The psychological factors that 

affect traffic safety are mainly feeling, perception, memory, 

thinking, attention, emotion, ability, fatigue, requirement, 

motivation, consciousness, temperament and character. In 

the transportation production activities, the human 

operation process has three main links, but mainly includes 

the identification of receiving information, manipulation of 

control equipment, observation and adjustment operations 

and other aspects, all of these acts are affected by 

psychological phenomena. When the psychological 

phenomenon of people in a positive state. If the perception 

of fast, quick thinking, action is reliable, the normal 

operation of the system can be guaranteed. Otherwise, 

people’s sense of perception, thinking and reaction function 

cannot play properly, the error increases, and ultimately 

lead to the possibility of an accident is great. 

 

II. DRIVER’S PERCEPTION-REACTION SYSTEM 

AND TRAFFIC SAFETY 
 

Five human senses: visual, auditory, taste, smell, touches 

and traffic safety has a direct or indirect relationship. The 

visual characteristics of the driver's safety driving, such as 

vision, vision, stereoscopic vision, color vision, visual 

adaptation and other factors combined with traffic accident 
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statistics by Liu Xiaohui [3]. And the impact of the driver's 

visual characteristics on road traffic safety is described. 

Yang Jianguo proposed a new driver visual perception 

model by three aspects: the movement law of the focus of 

the driver’s visual focus, the field of view and the obstacle 

occlusion, and paid attention to the speed of the model [4]. 

Guo Zizheng constructed an attention transfer model to 

study the shift of visual attention of the driver during 

vehicle driving. Based on the Markov process, the visual 

attention transfer model was constructed on the basis of the 

five subdomains of the driver’s focus visual field, the left 

and right mirrors, the right rearview mirror, the rearview 

mirror and the instrument panel, and the model's algorithm 

was given [5]. Pei Yulong based on the analysis of the 

impact of driving fatigue on traffic safety, and the 

experimental psychology and subjective fatigue survey was 

used to study the degree of fatigue under the driver's 

perception, judgment and operational characteristics [6]. 

The change rule of driving characteristic evaluation index 

under different fatigue degree was analyzed, and the 

threshold of driving characteristic evaluation index under 

different fatigue degree was determined. Ma Jun on the 

basis of the characteristics of the driver's perception, the 

impact of industry safety of several major perception 

characteristics and their common illusion was analyzed [7]. 

At the same time, the perceptual characteristics were 

scientifically used, and the illusion was reduced as much as 

possible, so that a series of safety management measures to 

ensure safe driving were proposed. The visual function 

related to safe driving, such as eyesight, vision, stereoscopic 

vision, color vision, visual adaptation and other factors 

from the principles, epidemiological survey and some 

related measures by Zhao Hui to be discussed [8]. Accuracy 

of accident and safety group the accuracy of the estimated 

speed of the truck driver is significant at high speed and low 

speed and long distance. Speed and distance have a 

significant effect on the accuracy of velocity estimation, 

and there is a significant interaction between the two. The 

fixed vehicle driving simulator was used by Yu Zeng liang 

to study the critical responsiveness of the driver [9]. First, 

the driver's psychological test system is used to carry out 

special tests such as driver's speed perception, depth 

perception, time perception, arm coordination, operation 

accuracy and color difference judgment to determine the 

driver's internal safety factors and traffic safety Influence 

degree. In addition, in order to obtain information about 

driver age, driving experience, driving style and other 

aspects of the design of a questionnaire to facilitate the 

statistical related content. And then the driving simulator 

was used to measure the responsiveness of the pilot driver 

under random bursts. 

 

III. DRIVER’S PERSONALITY 

CHARACTERISTICS AND TRAFFIC SAFETY  
 

Temperament is a typical, stable individual psychological 

characteristics, the earlier psychology will be divided into 

four temperaments: more blood, mucus, bile quality and 

depression. The new personality questionnaires prepared by 

Liu jing yifu et al. were used by Shen Wei to measure the 

personality traits of 60 bus drivers [10]. (1) The results 

show: There were significant differences in the five 

personality traits between the accident group and the safety 

group, in which the driver of the accident group was 

aggressive and the neuroticism was stronger, and the 

persistence, coordination and compassion were poor. (2) 

There were significant differences in the four personality 

traits between the male driver accident group and the safety 

group, in which the driver of accident group had strong 

aggression and neuroticism, but the persistence and 

coordination were poor. (3) There were significant 

differences in the two personality traits between the female 

driver accident group and the safety group, in which the 

former was more aggressive than the latter, but lacked 

compassion. (4) There was no significant difference in sex 

between the 12 personality traits. The 16PF was used by 

MENG Xiang-hong to test the personality traits of the 

accident group and the safety group [11]. The results show: 

The score of the accident group in the gregariousness, 

stability, reliability, excitement and daring is lower than the 

driver of the safety group, and the difference is significant; 

the score of doubt, anxiety and independence is higher, and 

the difference is significant. The 1288 drivers were used by 

Yao Jiuru to use Eysenck personality to investigate the 

volume, while measuring the blood pressure of these drivers 

[12]. The results show: the driver with age, neurotic men 

increased, women weakened. Psychotic men no significant 

changes in women weakened, men tend to introverted, 

women tend to extraverted. Mental quality and neuroticism 

were weak in the male accounted for 43.30%, women 

accounted for 53.85%. The driver has a higher prevalence 

of hypertension. Hypertension than the normal blood 

pressure of the neuroticism is high, and tend to introverted. 

The level of traffic quality of motor vehicle drivers is 

regarded as the necessary prerequisite and condition of 

traffic safety by Pan Tao [13]. The aim is to make people 

understand the more extensive, deeper and more basic 

understanding and control of driver’s safety control. So as 

to provide the traffic management department with regard 

to the safety and reliability of the driver, the traffic accident 

is reduced and the traffic management level is improved. 

The driver’s adaptability was studied by Tang Dengke, and 

targeted measures were taken to reduce the accident rate or 

to eliminate certain aspects of the accident [14]. Li Yanchun 

from the perspective of traffic psychology, the driver of the 

truck in the process of driving the psychological situation, 

aggressive driving behavior, the driving force of the motive, 

the road expectations of psychological imbalance and 

traffic safety sense of deviation and other bad psychology 

Factors lead to the analysis of malignant traffic accidents 

[15]. 

 

IV. DRIVER’S EMOTIONS AND TRAFFIC SAFETY  
 

Emotion is a comprehensive psychological and 

physiological state of people’s senses, thoughts and actions, 

and it is a psychological response to external stimuli, as well 

as incidental physiological reactions, including hi, anger, 

worry, fear, scared and so on seven kinds. Emotion is a 

personal subjective experience and feelings, often with the 
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mood, temperament, character and temperament related. 

People’s emotions are polar, mainly including positive 

experiences and negative experiences. 

The driver's emotional state scale (DPOMS) was used by 

Zhu Guofeng to investigate the emotional state of 265 

passenger drivers [16]. The results show: (1) Age has a 

significant effect on the driver's fatigue state, but has no 

significant effect on the other emotional states. (2) Female 

drivers are significantly more nervous than male drivers, 

but positive emotions (energy) were significantly lower 

than male drivers. (3) Taxi driver’s anger, fatigue, tension 

and other negative emotions were significantly higher than 

the bus driver, but the positive mood (energy) was 

significantly lower than the bus driver. (4) The negative 

emotions of the accident group’s anger, fatigue, tension, 

panic, and so on were significantly higher than those of the 

safety group, and the positive mood (energy) was 

significantly lower than the safety group driver. 

The emotional state test (POMS) in the Neurological 

Kernel Test Suite (NCTB) was used by He Cundao to 

investigate the emotional status of 232 male truck drivers 

[17]. The results show: (1) Accident group truck driver's 

anger, fatigue, panic and other negative emotions were 

significantly higher than the safety group truck driver. (2) 

Accident multiple group truck drivers’ tension, depression, 

anger, fatigue, panic and other negative emotions were 

significantly higher than the safety group truck driver. (3) 

The age factor has a significant effect on the truck driver’s 

mental state, but has no significant effect on the other 

emotional states. (4) The driving age has no significant 

effect on the driver's emotional state. 

The subject matter of the audio and video atmosphere 

was Ming En used to induce excitement and sadness 2 kinds 

of emotions [18]. Combined with the vehicle simulation 

driving test to collect the driver's emotional driving EEG 

signal, while the db5 wavelet decomposition algorithm is 

used for signal decomposition, through the emotional state 

of the EEG signal components were extracted, and the 

corresponding power spectrum was calculated. The results 

show: Theβwave in the frontal lobe of the driver was 

significantly affected by the emotional state. Calm state, the 

driver left and right frontal lobe E-power β wave power 

value Pβ size approximation, and thus smaller values. 

Excited state, the size of the left and right frontal lobe Pβ 

similar to the size, so compared to a significant increase in 

calm. Sick state, the left frontal lobe brain Pβ significantly 

increased, right frontal lobe brain Pβ compared to calm 

when no significant changes. Pβ can be used as a basis for 

distinguishing the three emotional states of the driver's calm 

(usual), excitement and sadness. 

Emotional connotations and characteristics were 

analyzed of Ge Deming, and the driver’s mood swings on 

the traffic safety of the various adverse effects were studied 

[19]. It is suggested that the driver should strengthen the 

adjustment of emotional stability, pay attention to the 

adjustment of emotional and psychological environment, 

pay attention to the self-release of negative emotions, 

strengthen the training of psychological quality, so the 

driver to maintain a good and stable mood, and conducive 

to the stability of technical action. Help the driver to 

maintain a good mental state and stable psychological 

quality, to ensure traffic safety and comfort. It was 

suggested that the driver should strengthen the adjustment 

of the emotional stability, at the same time to focus on 

emotional and psychological environment adjustment and 

negative emotions of self-release, and ultimately strengthen 

the psychological quality of training, so that the driver to 

maintain a good and stable mood. The results show that the 

stability of the technical action is conducive to play, as well 

as help the driver to maintain a good mental state and stable 

psychological quality, to ensure traffic safety and comfort. 

The emotional model of the driver under simplified road 

conditions was studied by Xie Lun [20]. Based on the OCC 

(Ortony-clore-collins) model, the Markov model of 

emotional state spontaneous transfer and the Hidden 

Markov model (HMM), the change of road condition and 

the condition model was presented. Finally, the driver’s 

follow-up, switching lanes and overtaking in the process of 

emotional changes were studied. 

In the process of spontaneous transfer, combined with the 

characteristics of real-time changes in mood, time-varying 

spontaneous transfer process is presented in this paper. In 

the emotional stimulus transfer, the emotional effect of the 

stimulus on the stimulus (ie, the same stimulus has different 

effects on the emotional) is also considered in this paper. 

The impact of changes in cognitive emotions on driving 

strategies is discussed in this paper. The simulation 

experiment is carried out for the influence of the vehicle 

distance, the road width and the surrounding vehicle speed 

on the driver’s emotional influence, the degree of 

stimulation and the influence of the specific event on the 

driver. And the driver will be in a specific event to stimulate 

what kind of driving strategy will be used to estimate. 

Finally, the experimental data are verified. The 

experimental results verify the validity of the proposed 

model and provide a basic theory for the establishment of 

the driver model in the driving support system. 

 

V. DRIVER'S ABILITY AND TRAFFIC SAFETY 
 

The psychological condition necessary for the successful 

completion of an activity is called ability. Ability is a 

psychological characteristic that directly affects the 

efficiency of activities and completes the activities. Driving 

skills are drawing lessons from past life or work experience, 

as well as the experience of similar actions with new 

movements, through repeated practice to consolidate, 

master and realize this series of complex new action system. 

In summary, the process of successfully completed by a 

series of simple actions composed of coherent and can 

achieve mobile vehicle function. Driving ability and traffic 

safety will be driven by the process of distraction and 

fatigue during driving. 

The autoregressive (AR) model bispectral analysis 

method was used by Nan Jiaofen to analyze the EEG data 

for 2 hours are divided into 6 segments at regular intervals, 

in order to study the change of bispectrum structure at 

different time points [21]. The results show that the 

bispectral structure of EEG at different driving times is very 

different, which indicates that bispectrum analysis method 
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is expected to be an index of driving fatigue detection. The 

power spectrum is used to estimate the distribution of wave 

energy in different frequency bands of the driver's EEG data 

used by electroencephalograph by Mao Kejun, delta and 

alpha waves to achieve driving fatigue prediction are 

determined to be feasible [22]. The prediction accuracy of 

delta wave, alpha wave and their input at the same time are 

verified by the prediction system constructed by BP neural 

network respectively. The results show that the prediction 

effect is optimal when both inputs are in the same time, 

which provides the basis for the development of vehicle 

real-time driving fatigue warning system. Xie Xiaoli draws 

on the relevant research results at home and abroad based 

on the classical theory of physiology and psychology, and 

the method of theoretical reasoning is used to analyze the 

change of driver's awakening level and influencing factors 

in driving fatigue generation process [23]. The generation 

model of driving fatigue is established on this basis and 

applied to engineering practice. The generation times of 

driver fatigue and their effects on driving time, road and 

landscape design are pointed out through the change of the 

arousal level of drivers. The model takes arousal level as 

the core, and the variation law of the arousal level of drivers 

during driving fatigue is described. The influence of road 

traffic environment on the arousal level of drivers is 

emphasized. 30 subjects were subjected to dynamic driving 

simulation test through the driving simulator by Zhao 

Xiaohua, and their ECG and EEG with driving time 

variation is analyzed, and ECG signals and EEG signals can 

be used as an effective indicator of driving fatigue 

evaluation [24]. The significant correlation between ECG 

signals and EEG signals was found based on the Pearson 

correlation coefficient. The relationship between EEG and 

ECG signals is established and the comprehensive index of 

driver fatigue evaluation is determined based on the 

principal component analysis method, which can eliminate 

interference factors, reduce data volatility, and improve the 

accuracy of driving fatigue evaluation. Liu studied the 

changes in ECG and steering characteristics with driving 

time [25]. Through the test, four indicators of ECG signal 

were analyzed with time trends, and the integrated ECG 

evaluation index was established based on the principal 

component analysis method to distinguish the driver's 

fatigue state after a significant analysis. The steering data 

of the driver in different driving states, different road lines, 

are analyzed based on the steering entropy method. The 

results show that the angular entropy increases 57.1% in the 

fatigue state compared with the a wake state. 

 

VI. CONCLUSION 
 

Among the various factors that affect traffic safety, 

people are the most important and most direct factors, and 

the behavioral response of people in the vehicle driving 

process is directly affected by their psychological factors. 

Previously, the tendency of the accident is considered to be 

a long-term, stable personality characteristic of a person's 

predisposing accident, and now it is regarded as short-term, 

variable, stateful. Due to the complexity of the traffic 

system, especially the variability of the driving behavior 

influencing factors, the uncertainty of the factors and the 

difficulty of the degree of measurement, there is no yet 

recognized model that can fully simulate the driver's 

behavior. The physiological and psychological 

characteristics of the driver are also the dynamic process of 

change with time and space. Therefore, the establishment 

of multi-source information fusion technology and 

integrated cognitive activities of the driver physiological - 

psychological characteristics model will be the 

development direction of the study. Driving behavior as a 

kind of human behavior, the model should draw on 

psychology, physiology, behavioral science and other 

related fields of theory and knowledge. The development of 

relevant basic disciplines should be concerned, and the 

latest theory should be used in the field of driving behavior, 

in order to promote the continuous development of driving 

behavior model. The in-depth understanding of the driver's 

physiological-psychological characteristics will help to 

develop more rational traffic regulations and design more 

effective intelligent driving navigation systems, so as to 

achieve the purpose of reducing traffic accidents and 

improving traffic efficiency. 
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