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Abstract: In recent years, increasing number of roundabouts has been implemented in Japan 
due to their good performance on both safety and efficiency. To evaluate their efficiency, entry 
capacity is one of the most important indices. The appearance of autonomous vehicles (A Vs) 
will lead to a mixed flow condition with human driven vehicles (HDV s) which is suspected to 
have significant impact on roundabout entry capacity. This study aims at analyzing the 
influence of AVs on the entry capacity through traffic simulator. For classifying impacts of 
AV s, different aggressiveness levels and penetration rates of AV s mixed flows are discussed. 
It was found that, with increasing penetration rate of AV s, the entry capacity with aggressive 
AVs will increase, while the capacity with discreet AVs will decrease. Moreover, models of 
adjustment factors for AV s are estimated to generalize the impact of AV s mixed flows on 
roundabout entry capacity. 
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1. INTRODUCTION

Roundabouts have been an increasing presence on roadways all around Japan, even the 
whole world, since they can allow drivers to cross the intersection without the need for a 
complete stop, and have been verified to have the fewer number of conflict points and less 
possibilities of severe crashes compared to ordinary intersections. With the great development 
of science and technology in recent decades, the introduction of autonomous vehicles (AVs) 
can be expected to bring capacity benefits and improve safety in the traffic system due to their 
potentiality of smoother and wiser maneuvers. Moreover, there are only merging and diverging 
behaviors in roundabouts, which can be easier to apply AV s comparing to ordinary intersections 
since AV s only need to select a gap when entering the roundabout. 

However, the occupancy of AV s will not reach 100% within a short time due to the 
limitation of science and technology in current step, even in near future. Thus, it is necessary 
to forecast the influence of AVs and human driven vehicles (HDVs) mixed flow on roundabout 
entry capacity. Specifically, the performance of AV s depends on their performance parameters 
which are set by human beings. Usually, headways, reaction time, desired speed, maximum 
acceleration and deceleration etc., are considered as important parameters of AVs. Among those, 
headways are critical parameters in roundabout entry capacity estimation. Through adjusting 
these parameters, different types of AV s can be defined. In this study, three headway parameters 
and speed distributions are considered to distinguish between different types of vehicles. To be 
specific, aggressive AVs (aAVs) are assumed to have shorter headways and higher speed 
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