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Abstract: Pedestrians crossing the street is one of common phenomena in urban traffic, and it has a large sig-

nificance to research the behaviors of human and vehicle based on pedestrians crossing streets. When vehicles 

run in the process of traffic caused disturbances by pedestrians crossing the street, vehicles’ behavior can 

change according to the different locations .At the same, when the pedestrians crossing the street are disturbed 

by motor vehicles, pedestrians tend to be affected by the psychological factors, such as the decision to adapt 

themselves to the traffic environment. According to the reasonable analysis about the pedestrian traffic beha-

viors, we can provide the theoretical foundation to solve the problems of the traffic efficiency and the safety 

evaluations. Through querying the literature, this paper summarized the recent domestic and international re-

search status on the behavior of pedestrians crossing the street, and mainly summarized the research level and 

the research methods of model. 
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1. Introduction 

With the gradually popularity about scientific develop-

ment concept of "people-oriented", Urban pedestrian 

traffic is no longer be ignored. Such as pedestrians travel 

safety, efficiency, comfort level and so on, which are the 

important factors to deal with the urban traffic problems. 

The analysis of traffic behavior crossing is an important 

part of urban pedestrian traffic, and is also important to 

solve the city traffic problems of the influences of pede-

strian crossing traffic. Domestic and foreign scholars 

researched on the influences caused by pedestrians to 

obtain abundant research results. This paper introduces 

the research status at home and abroad from the follow-

ing aspects: pedestrians’ traffic characteristics, conflicts 

of pedestrians and vehicles, the delay of pedestrians’ 

crossing the streets. 

2. The Research on the Psychological and 

Behavioral Characteristic Theory of Pede-

strians Crossing the Street 

2.1. The analysis of pedestrians’ psychologies 

Fan Hongwei, a lecturer in energy and safety engineering 

institution of China University of Mining and Technolo-

gy, researched on urban pedestrians’ unsafe traffic beha-

viors based on the principle of traffic psychology [1]. He 

analyzed the relationship between pedestrian travel cog-

nitive psychology and behavior, and built a concept 

model of the process of pedestrian dealing with informa-

tion. And then, he pointed out that the cognitive psychol-

ogy of pedestrians was closely related to traffic accidents. 

With the method of qualitative analysis, he summarized 

pedestrian unsafe behaviors into two categories: inten-

tionally and unintentionally. Consequently, he analyzed 

on pedestrian psychology influences to unsafe behaviors 

from the aspects of subjective and objective. 

Yang Yan and etc, the professor of Tongji University, in 

order to have a further understand about pedestrian illeg-

al behaviors crossing the intersection. They studied 

the reason of influencing pedestrian psychologies , which 

caused to the pedestrian illegal behaviors crossing the 

street. By adopting the theory of planned behavior (TPB), 

they formulated the pedestrian psychological behavior 

questionnaire of illegal behavior crossing the street 

[2].According to the questionnaire, they viewed on 

Shanghai residents crossing the street with Illegal beha-

viors. As a result, they get 250 effective samples of vari-

ous ages. The structure of the TPB model is shown in 

Figure 1. 
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Figure 1. Structure of TPB 

Besides, through a questionnaire composed of nine ques-

tions, they collected a  index α based on Cronbach relia-

bility . Because the questionnaire scored by the  way of 
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Integer ladder, the spearman correlation coefficient is 

regarded as the internal related degree of the specific 

quantitative values, which can describe the correlation 

between the parameter variables. The result is shown in 

Figure 2. 
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Figure 2. Correlation coefficients of pedestrian illegal 

crossing and psychological factors 

2.2. The research on pedestrian behavior studies in-

fluenced by pedestrian age and gender 

Zeeger found that older pedestrians had slower responses 

to external stimulus due to physiological reasons, and so 

that they were often unprepared when they crossed the 

busy roads and intersections. In addition, older pede-

strians have a long time to cross roads, and cannot have 

enough attentions to the surrounding traffic environment 

while crossing the street. Usually, pedestrians are lower 

than motorists’ law-abiding rate. The reason is that the 

traffic environment is based on the characteristics of the 

motor vehicle drivers [3]. 

Zhou Ronggang put forward a survey scheme of Chinese 

pedestrian behavior analysis affected by age, sex and 

consistent tendency. The survey questionnaire got 426 

pedestrians samples. The questionnaire measured both 

cases for pedestrian behavior being consistent and incon-

sistent in others’ behaviors, behavior consciousness and 

so on. The study had shown that the intervention should 

be more focused on raising the dangerous awareness 

crossing the street. Pedestrians should be aware of that 

crossing the street together with other pedestrians ignor-

ing traffic signals is unsafe and prohibited [4]. 

Because pedestrians crossing the street in a city are often 

involved in danger, Erel Avineri studied on pedestrian 

crossing speed and the direction of head. At the same 

time, he researched that the rate of pedestrian bow when 

crossing the street (without looking at the traffic flow), 

which had impacts on the traffic accidents. In addition , 

the study also discussed influence about the pedestrian 

"fear of falling (fear of falling, ')" crossing the street 

crowd. The conclusion was that age and gender is the 

most important influence on the speed of crossing the 

street. FOF had also an important effect on the proportion 

of pedestrian bow while crossing the street[5] . 

3. Conflicts of Pedestrians and Vehicles 

The conflict between pedestrians and motor vehicles 

crossing the street is a typical conflict. As we all known, 

the conflict is influenced by many factors between pede-

strians and motor vehicles crossing the street. Such as the 

presence of pedestrian crossing, the location of pede-

strian crossing, the presence of signal control. As the 

flowing, some research results at home and abroad was 

summarized. 

Lars Leden researched on the pedestrian crossing safety 

assessment parameters based on the related data of nearly 

300 intersections in Hamilton city [6].  Blogger Hamed 

used the way of survival analysis to study pedestrian 

crossing tolerance time and pedestrian traffic regularity 

crossing the motor flow [7]. S.Schmidt viewed from two 

angles of pedestrians and observers to predict pedestrian 

behaviors. From the perspective of pedestrians, the deci-

sion-making of crossing the street was influenced by the 

distance and the speed of the car. Data analysis found 

that pedestrians rely mainly on the distance between ve-

hicles to decide to cross the street , but not time. From 

the perspective of the observers, they presented that what 

parameters would be used to predict the pedestrian beha-

vior intention [8]. On the basis of predecessors' research 

and investigation, Mitman analyzed pedestrian behaviors 

under different conflict conditions [9]. 

Domestic research also made a lot of progress in this 

aspect. Yan ping analyzed the conflict phenomenon be-

tween right transfer and pedestrians. She built the flow 

model of the right transfer and phase separation of pede-

strian and raised a calculation method of the critical value 

of phase separate [10]. wang Junhua and Fang Shouen 

established severity index of pedestrians and vehicle con-

flict based on traffic conflict theory, and qualitatively 

analyzed the flight behavioral characteristics  between 

pedestrians and vehicles conflict[11]. Professor Wang 

Wei of Southeast University used artificial observation 

method based on video data to acquire conflict between 

pedestrians and motor vehicles. He based on the analysis 

of the form and type of conflicts to indexes for traffic 

conflict characterization, and used FCM clustering analy-

sis method to get the seriousness of each type of traffic 

conflict and risk [13]. 

4. Modeling Study of Pedestrians Crossing 

the Streets 

Helbing et al. built the model of social force making re-

markable contributions. In the model, pedestrians are 

seen as self driven particles. In order to represent the 

interaction between people, people and environment, the 

concept of the social forces are referenced. And the line 

in the stream of people recreates the cluster phenomenon 

[14]. Bandini etc. built a line of crowd evacuation model 

considering the influences of the pedestrian group. And 

in the experiment, they used random generation cellular 
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automata to generate the pedestrian group distribution of 

particles in the crowd [15]. 

The paper of Tong Weiping, Cheng Lin from Southeast 

University chose the line flow process as the research 

object. It analyzed the effect of behavior dynamics of 

stream of people to establish an extensive line flow field 

of cellular automata model, which used perception area 

to present pedestrian perception of the surrounding envi-

ronment [16]. 

Chen Xiaoming, Shao Chunfu and etc. from Beijing Jiao-

tong University used the analysis of flow to set up a 

model of traffic capacity in conflict point. They used the 

actual measuring data to calibrate the model parameters, 

which was advantage to the analysis traffic capacity of 

signal intersection. The conflict traffic capacity largely 

depends on the average number of conflictions during 

effective green light time. This model has a wide adapta-

bility. Above all, the research provides a theoretical basis 

for the timing design in signal intersections and traffic 

management [17]. 

5. Summary  

To sum up, researches had achieved certain results at 

home and abroad on the pedestrian crossing behaviors, 

but there are also some deficiencies. 

(1) Most of the researches focused on the individual fac-

tors affecting pedestrian crossing streets. The studies paid 

more attentions on researching pedestrian factors, instead 

of considering external traffic elements such as facilities 

and management schemes. 

(2) The researching results had a strong limited applica-

bility. And at present , the result widely used is relatively 

less.  

(3)A lot of traffic behavioral researches were through the 

questionnaire and other simple ways. Because of the dif-

ferent factors such as region and time, different re-

searches would get a large difference.  

(4)Today, the concept of big data is deeply rooted in our 

hearts, we can use the data to extend the depth of the 

pedestrian traffic researches. 
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