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A key challenge in promoting the extensive use of automated vehicles(AVs) is its acceptance by road users such as pedestrians, bicycle users, 

and other drivers around AVs. Previous studies have explored the scope of pedestrians' acceptance of and interactions with AVs on urban streets. 

However, few studies have examined the acceptance of AVs by other drivers in the vicinity on motorways despite the expectation on AVs to 

spread rapidly on motorways than urban streets.  

This study investigated impacts of the other drivers' knowledge and external human machine interfaces(HMIs) on their acceptance of the AV  

when they drove on motorway.  

A driving simulator experiment was conducted to investigate whether the other drivers' acceptance of the AVs was influenced by their 

knowledge and external HMIs or not. We defined the acceptance of other drivers toward AVs based on expression of anxiety in their interaction 

with it. Twenty-nine drivers participated in this study and experienced three different traffic scenes where they interacted with the AV while 

driving on motorway, namely, merging, following, and cut-in scenes. Participants were instructed to answer questions on their anxiety when 

they interacted with the AV in each scene. The participants were divided into two groups based on whether they were informed about features 

of the AVs or not. The AV in the study was equipped with a blue patrol lamp on its roof. The lamp was turned on while the vehicle was running 

automatically. The participants interacted with the AV as it was running either automatically or manually in each scene. We adopted a mixed 

experimental design, comparing a condition of the other drivers' knowledge of the AVs was between participants and a condition of external 

HMIs was within participants. 

The main results of the experiment were as follows : 

 ・ For all three traffic scenes, the other drivers rated their anxiety toward the interaction with the AV as less than 50% on average, suggesting 

an acceptable limit of anxiety. 

 ・The other drivers were less anxious about the interaction with the AV in the following scenes than in merging and cut-in ones. 

 ・The other drivers' knowledge of the AVs and external HMIs had no significant impacts on their anxiety toward the interaction with the AV 

in both merging and cut-in scenes. 

 ・The other drivers without knowledge of the AVs felt more anxious about interacting with the vehicle when the blue patrol light was on 

than when it was off in the following scene. 

 Based on the above results, we can infer that the other drivers' appropriate knowledge of AVs is important to reduce their anxiety. For the 

other drivers to have appropriate knowledge of AVs, educating them is necessary. The other drivers having actual interactions with AVs 

in their transitional phase is important. 
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Fig.1 Differences in Subjective Scale of Anxiety among 

Road Situations and External HMIs 
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Fig.2 Differences in Subjective Scale of Anxiety among 

Drivers' Knowledge and External HMIs in the following scene 

 

***：p＜.001 

**  ：p＜.01 

*    ：p＜.05 
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