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Abstract—Speed dispersion has tight relation to traffic safety. In 

this paper, several kinds of indicating parameters (the standard speed 
deviation, the coefficient of variation, the deviation of V85 and V15, 
the mean speed deviations, and the difference between adjacent car 
speeds) are applied to investigate the characteristics of speed 
dispersion, where V85 and V15 are 85th and 15th percentile speed, 
respectively. Their relationships are into full investigations and the 
results show that: there exists a positive relation (linear) between 
mean speed and the deviation of V85 and V15; while a negative 
relation (quadratic) between traffic flow and standard speed 
deviation. The mean speed deviation grows exponentially with mean 
speed while the absolute speed deviation between adjacent cars 
grows linearly with the headway. The results provide some basic 
information for traffic management. 
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I. INTRODUCTION 

HE urban expressway is designed for solving the traffic 
congestion, while in fact, the increasing number of 

vehicles has weakened its advantages. The traffic congestion 
is still a big problem that it needs a more scientific and 
efficient traffic management.  

Any traffic management cannot leave the real data. The 
traffic flow, density, and speed are three key parameters that 
depict the characteristics of real data [1]. The speed can be 
used to indicate the traffic condition that a high speed may 
reflect the free-flow condition and a low speed may reflect the 
traffic congestion [1]. The difference of velocity may be 
depicted by the speed dispersion. It’s a very important 
parameter that it is closely related to the traffic accident and 
people investigate the relations from different aspects. For 
example, [2] took the deviations between individual car speed 
and mean speed as speed dispersion parameter and found that 
the larger the deviations, the higher the traffic accident rates. 
Cheng [3] used the value of (V85 - V15) (the deviation 
between 85th and 15th percentile speed) to analyze the 
relation between speed dispersion and traffic accident and [4] 
used the average speed difference to study the relations. Their 

 
Fujian Wang is with the College of Civil Engineering and Architecture, 

Zhejiang University, Hangzhou (310058), China (corresponding author, phone: 
(86) 13858043622; fax: (86) 0571-88208685; e-mail: ciewfj@zju.edu.cn).  

Shubin Ruan is with the College of Civil Engineering and Architecture, 
Zhejiang University, Hangzhou (310058), China (e-mail: 
1458088264@qq.com).  

Meiwei Dai is with the Zhejiang Provincial Institute of Communications 
Planning, Design & Research, Hangzhou (310058), China (e-mail: 
21212117@zju.edu.cn). 

results show a consistent agreement in the positive relation 
between speed dispersion and car accident. 

The speed dispersion is greatly affected by weather, lanes, 
car types, and drivers’ behaviors [5]-[8]. Different drivers may 
have different speed expectations thus different behaviors in 
the same traffic conditions: the aggressive drivers may speed 
up to reach their optimal velocity while the timid drivers may 
adjust their expectations and slow down. The speed dispersion 
caused by drivers’ behavior is into full consideration in this 
paper. 

For a better investigation of the speed dispersion in urban 
expressway, the typical congested place (the expressway 
between Sitong Bridge and Lianxiang Bridge in Beijing) is 
chosen for analysis. Data was obtained by video and was 
surveyed in three sites (the upstream of on-ramp, the 
downstream of on-ramp and the downstream of off-ramp) in 
6:30-8:30 AM in June 24th, 2012. The inner, middle, and 
outside lanes of each site were included. 

II. INDICATING PARAMETERS OF SPEED DISCRETENESS 

A. Standard Speed Deviation 

The standard deviation of the traffic speed can be applied to 
describe the speed dispersion. The formula is defined as: 
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where 	represents the standard deviation of vehicle speed 
(km/h);  represents single vehicle speed (km/h);  
represents the average vehicle speed (km/h); N represents the 
number of vehicles during the survey period. The measured 
data in the upstream of on-ramp is for analysis and the results 
show that the distributions of speed deviation in the three 
lanes have their similarities (Fig. 1 and Table I): they obey the 
Weibull distributions. 

 
TABLE I 

COMPARATIVE ANALYSIS OF STANDARD SPEED DEVIATION IN DIFFERENT 

LANES 

Lane 
Distribution 

pattern 
The P value 
of K-S test 

Standard deviation 
(km/h) 

Inner lane Weibull 0.34 4.94 

Middle lane Weibull 0.92 6.82 

Outside lane Weibull 0.17 9.78 
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