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Abstract 
The physical structure of vehicles induces a tendency to 
depersonalize other drivers, which may lead to 
aggressive driving and social isolation. With everywhere 
available connectivity and the broad penetration of 
social network services, the relationship between 
drivers on the road may gain more transparency, 
enabling social information to pass through the steel 
shell of the cars and giving opportunities to reduce 
anonymity and strengthen empathy. In this study, we 
introduced two social concepts on the road, which 
utilize the latest Vehicle to Vehicle communication 
technology. Furthermore, two corresponding prototypes 
on a driving simulator were developed for further 
exploration to get the insights of social awareness 
between drivers by digital augmentation. 
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Introduction 
Usually driving occurs in a situation where there are 
other road users. Like using other communal facilities, 
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drivers need to coordinate with each other to share the 
infrastructure. But when we sit in our “iron cages”, 
there are only a few channels to deliver information on 
the road. Drivers are constrained behind their steering 
wheels and “interact” monotonously with non-human-
like machines on the road. Freund and Martin argue 
that car traffic allows people to mix without ever 
meeting, that the car becomes something between a 
private box and a public stage [1]. Inclusion of 
community is the closeness which felt by people 
between community and themselves [2]. Although 
people “meet” a lot of drivers on the road, they 
perceive little social inclusion or bonding during the 
journey, which may lead to two main problems:  

Lack of social inclusion between drivers contributes to 
aggressive driving behavior. 
In computer-mediated communication domain (CMC), it 
was proposed that social closeness can influence the 
outcome of social interactions, such as group output 
quality [3]. It was also found that more trust between 
community members have lower incidents of traffic 
accidents, injuries and fatalities [4], which indicated 
that when drivers feel more close to the community, 
they drive in ways that more considerate of others’ 
safety. In a study of questionnaire survey and 
interviews, Ratan et al [5] proved that social closeness 
was associated with less aggressive driving.  

Lack of social inclusion between drivers may decrease 
the joy of journey. 
Humans are social by nature. The pursuit of relatedness 
is one of the three basic motivating principles which 
underlie social behavior [6]. However, from the social 
perspective, the car is an isolated space. Esbjo ̈rnsson 
and Weilenmann report a conversation between a 

bored salesman on the road and a shop owner who 
both treat the activity of driving as being “forced” upon 
them [7]. While our body is physically constrained in 
the vehicle, our minds are trying to escape from the 
“iron cages” and regain connection with the outside 
world [8]. According a 2011 government survey [9], 
despite legislative bans, 59% of Australian drivers used 
their mobile, with 31% sending text messages while 
driving. Furthermore, data showed that the use of 
hand-held devices was found to contribute to 7% of car 
crashes and near crashes.  

 

Figure 1: Two layers of communication between drivers 
enhanced by connected vehicles. 

The advent of everywhere available connectivity and 
the broad penetration of social network services 
provide opportunities for changing this situation [10]. 
In the future, the road environments would be 
transferred into “hybrid” social spaces, as drivers and 
passengers would contact with other drivers not only in 
the physical world but also in the digital world (Fig.1). 
In the physical layer, the edges connected people are 



 

the location based event, such as eye contact on how 
to share road or being stuck in the traffic jam. In the 
digital layer, people connected with each other without 
the limitation of space and time. Driver could not only 
contact with others who are in a hundred miles away 
from him, but also acquire the “trace” information 
which other drivers left several hours before. It would 
unlock the opportunities of new application which may 
enhance the social inclusion between drivers by digital 
augmentation. We proposed two novel concepts in the 
purpose of validating whether the digital layer of 
communication will enhance social awareness and 
driving experience.  

Concepts, designs and prototypes 
From a previous study of Wang et al in which thirty 
different “social car” ideas were discussed with more 
than twenty people [10]. Two concepts for increasing 
social awareness on the road were described as follow:  

1. The “iSticker” 
Peter lives in Eindhoven, he is a Marvel hero fan and 
likes the soccer team PSV as well. Yesterday He chose 
3 free virtual icons in the “iSticker” online service for 
his car: “Marvel hero”, “PSV” and “Eindhoven”. Now he 
is on the highway to Berlin for watching the UEFA 
European Championship, PSV vs FC Bayern Munich. On 
the road, he sees several drivers who also have “Marvel 
hero” badges when they approach. He knows that they 
could see his as well because they chose the icons in 
same category. But which excites him more is that he 
finds several cars passing by that are also put on “PSV” 
and “Eindhoven” badges, indicating they are PSV fans 
and might go to Berlin for the match as well. 

2. The “MusicHound” 

Donald has been driving alone for 2 hours on the 
highway. There are not many cars on the road at this 
moment, the long tedious journey makes him a little 
bored and lonely. He decides to opens the “Music-
Around-Me” application of his car. Several minutes later, 
by approaching a car in front of him, a slight rhythm of 
“Only Love” is rising in his cabin. The text indicates that 
the music is played by the front car. “It’s a nice song”, 
he thinks. So he waves his hand to get the song playing 
in his own car. Several second later, a “bling” sound 
comes from his speaker, he smiles, as that indicated 
the car behind him get this song from his as well.  

Two prototypes based on corresponding concepts, is 
designed, developed and integrated in a driving 
simulator. The driving simulator includes a steering 
wheel, seat, pedals, gears, three 32” screens, speakers, 
a 10’’ screen and a LeapMotion sensor (Fig. 2). In this 
system, an enhanced navigation interface is displayed 
on a 10’’ screen attached in a driving simulator. The 
interface is design to show three layers (Fig. 3) of 
information: 1) Geography layer. This layer shows the 
3D model of the driving scenario, including roads, lanes 
and important buildings etc. 2) Vehicle layer. 
Participant’s vehicle is shown as an arrow and six 
surrounding vehicles (front, front-left, front-right, back, 
back-left, back-right) are shown as dots. 3) Notification 
layer. This Layer contains surrounding drivers’ self-
revelation and relationship information including that 
the driver is in a hurry, the driver is a “stars war” and 
the driver is sharing music (Fig.3). Gestural interaction 
is adopted for the prototype “Sharing Music” as the 
operation of synchronizing the music from other cars 
(Fig. 4).  

 

Figure 2: A 10’’ screen and a 
LeapMotion sensor was 
integrated in the driving 
simulator. 

 

 

Figure 4: Wave hand to “get” the 
music of others cars. 

 

 

 

 

 

 



 

 

Figure 3: User interface design of two prototypes. 

Conclusion and future work  
We expect that the two novel concepts and 
corresponding prototypes would be used as probes to 
explored the possibility of adding social features into 
the connected vehicles. In the future, experiments will 
be conducted for further validations. 
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