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Background 
 
Two significant problems for autonomous vehicles are interacting with other users in busy 
inner city settings and interacting in unfamiliar traffic cultures where there are different 
norms and rights of way. The examination of these two traffic situations is the basis for the 
research we have carried out with financial support from Nissan Research. 
 
 
Activities 
 

• Fieldwork and video data collection in Chile and Spain, May-June 2017. 
• Preliminary data organisation, indexing, and event creation, June-July 2017 
• Data analysis workshop -1 week, July 2017. 
• Data analysis workshop, Kings College London, November 2017 
• Additional analysis and project write-up, August-November 2017 
• Conference presentations at Loughborough University, UK 2018, Mobsin, Cardiff 

University, UK, 2018 and others 
• Planned publication in Research on Language and Social Interaction / Transactions 

of the Institute of British Geographers / CHI 2018 
 
 
Data Collection & Analysis 
 
Video recordings from within vehicles and at road junctions. Case study countries selected 
through the research team having knowledge of local driving norms or access to colleagues 
with knowledge of those traffic cultures (e.g. Chennai). 

• 4 Countries - India, Chile, Spain & France 
• 1600 minutes of recordings 
• 265 events documented 
• 40 events analysed in data sessions 

Analysis was carried out data sessions by the project team using an ethnomethodological and 
conversation analysis guided approach. 
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Findings 
 
Building on Nissan’s existing work on vehicle creeping at junctions the team considered three 
broad communicational and organisation phenomena and the resources that they provide for 
drivers (and passengers): gaps, signalling and mobile formations. 
 
 
Gaps 
 
When driving safely, drivers leave space between themselves and other road users.  These 
gaps do much more than simply separate cars from each other, they are resources in inter-
vehicular interactions.  For example, when a gap is made large enough by one driver it 
becomes a ‘space’ on the road that that other road-users can drive in, through and out of.  
Gaps are made sense of in relation to different categories of road users – a gap might be too 
small for a car, but big enough for a motorcyclist.  
 
What is interesting about gaps is that they are then one of the main spatial ways that road 
users communicate with others.  A sufficient space can become an “Offer” - (“come in here”), 
and if it gets quickly closed, it can then be a ‘non-offer’: 
 

 
 
Figure 1: A gap becomes a space, and then an offer, and finally a ‘non-offer’ 
 
In figure 1 a car stops on a roundabout and then peeps its horn while it leaves a gap in front 
of the car – enough space for two cars waiting at the next entrance on the roundabout to 
squeeze through. Throughout keeping the gap open, the car creeps forward, before it finally 
closes the gap, and closes the offer. Clearly on a roundabout stopping is dis-preferred - traffic 
rules create ‘preferences’ (continuing to drive round the roundabout), but as we can see these 
are not hard-and-fast rules, just rules for normal action (drivers can act differently). 
 
Another ‘preference’ that we find in our data is what we called the ‘preference for 
progressivity’ – the idea that if there is a space in front of you, you should drive into it. When 
we see drivers in situations with pedestrians on crossings you can see them slowly creeping 
onto the intersection, but as soon as there is a sufficient ‘space’ that can be seen as an offer, 
the accelerate and thread their way through the pedestrians.  This can cause conflicts with 
pedestrians – in some cases drivers being held ‘morally to account’ by a stare (and sometimes 
a curse) when a car cuts in front of a pedestrian. 
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” Ahuevonado”  (shouted spoken to the driver by a pedestrian he cuts in front) 
Figure 2: The morally accountable nature of taking progressing without rights to do so 
 
 
Mobile Formations 
 
We are familiar with the idea of formal mobile formations such as convoys, flotillas, 
formation-flying by military planes, soldiers marching etc. In vehicle traffic there are a 
number of informal formations that members of traffic produce, maintain and draw upon as a 
resource.  The ones we identified and describe are: clumps, files, rows, fronts, wedges and 
crushes. 
 

 
 
Figure 3: Front on the Arc de Triomphe in Paris 
 

 
 
Figure 4: Wedge on the Arc de Triomphe in Paris 
 
Mobile formations were at their most complex and impressive on the Arc de Triomphe 
roundabout. This was a setting which compared to more architecturally and technologically 
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controlled junctions, had an abundance of free parallel travelling space to build and use 
mobile formations.  
 
Collective resources:  
The wedge on the AdT is a lovely example of how the formation acquires additional 
properties: it has a ‘front’, it has files and rows of traffic. It is then, of course, more than the 
sum of its parts. It becomes a witness-able organisation fact of traffic that members can 
recognise and respond to. 
 
Distributed work:  
Building on the spatial properties of mobile formations, the wedge allows its members to 
distribute the work of traffic organisation. The ‘front’ can see for the rows and files behind. 
The ‘rear’ can protect the front by holding back traffic members looking to overtake. 
 

 
 
Figure 5 – Box junction in Paris with small wedge 
 
Frozen Pre’s:  
By the mobile formation’s assembly each vehicle establishes a frozen bunch of ‘pre’s. They set 
up the scene and its witness-ability for any next arriving driver (and passenger). While a 
mobile formation is at rest its spatial arrangement allows for its members to manoeuvre to 
make their next moves visible. Their current position is seen as ‘pre-left-turn’ or ‘pre-exiting’ 
or ‘pre-merging’ etc. The use of a traffic box and the AdT showing this aspect. 
 
Turn allocation:  
The mobile formation is not a queue and so its use as a turn allocation device for establishing 
who goes first is not as straightforward. Its members have then to produce and recognise 
moves that establish who will go first and there may be conflicts in its dismantling e.g. as a 
wedge attempts to merge into a single lane exit. 
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Signalling 
 
In the project, while we were studying a varied set of communication practices, our attention 
was caught by the formal signalling systems on vehicles. Autonomous vehicles bring with 
them the possibility of augmentation and the addition of new signalling systems on the body 
of the vehicle.  
 
The vehicle horn is seldom used in the USA and UK and then usually as a reprimand In 
Chennai (and other Indian cities) the horn is used routinely and for a varied set of purposes: 
warning of approach, producing offers, hurrying other vehicles, requesting other vehicles to move, 
assessing the actions of other vehicles.  
 
Awareness & communication:  
In India the car horn is, like the jogger’s cough when approaching pedestrians blocking their 
way, an auditory pre-manoeuvre. What is significant is that drivers do not monitor using the 
rear-view mirror because the expectation is that approaching drivers will beep and then the 
mirror will be checked. The timing of its use, proximity and nose-to-tail arrangement are 
what establish the horn’s target (see figure 4). It has a directionality then, not through the 
direction of the sound, but the at-that-moment direction of the vehicles relative to one 
another. In Chennai we witnessed the repeated sounding of the horn in building more 
complex communications in relation the unfolding manoeuvres on the road. Repetition 
allowed for escalation of requests and also for thanking. 
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Figure 6. Complex series of horn repetitions for communicating with auto-rickshaw 
 
Horn & car positioning:  
What the horn means is established by its precise sounding in relation to the relative 
positioning of vehicles. From the horn sounded at the moment of passing as an 
acknowledgement of the other vehicle to the horn sounded while a vehicle was decelerating 
but still rolling to make clear that a gap was an offer for other vehicles. 
 
Ambiguity:  
The horn (and indeed indicators and headlights) are central to dealing with ambiguity in 
vehicle manoeuvres. For example, when a gap appears ahead of a vehicle, the horn is used to 
clarify for other vehicles that it should be seen as an offer to them. 
 
Simple & malleable:  
By comparison with indicators or hazard lights (which are on a slow repeat pattern), the horn 
can appear almost instantly, can be produced as singles or doubles, as repetitions and can be 
held to increase it duration and loudness. It is then in some ways a more malleable device 
than indicators or hazards. 
 
 
Conclusions 
 
While driving presents considerable challenges to the design of vehicles, and autonomous 
systems more broadly, traffic is potentially an even greater challenge.  In this short report we 
have documented different ways in which, through social interactions between drivers, the 
organisation of traffic is achieved through the orderly and inference-rich actions of individual 
drivers, collaborating together to progress on the road. Using close analysis of 40 events from 
26 hours of data collected from four different countries, we documented the different ways in 
which drivers communicate on the road. Looking at gaps, we discussed how drivers can 
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change mere space on the road into offers to other drivers, and to closings of those offers. 
Looking at mobile formations, we discussed how drivers form ‘wedges’ where drivers wait for 
their space, distributing turns of progressing through complex traffic, between vehicles. 
Lastly, we discussed briefly how cars signal to each other through horns and indicators to give 
awareness of their movements to other road users, but also to make requests and even 
demands through the combination of the horn and the movement of the car. 
 
The research makes a start on documenting how we might study driver-to-driver interaction, 
both with an interest in how to design for systems which might have to navigate and interact 
with other road users, but also as a world of sociality in its own right. To be able to drive is to 
be able to see, show and move with other road users successfully and unsuccessfully (and in 
the latter case to repair misunderstandings).  While we may be at times alone in the car, we 
are seldom alone on the road. 
 
 
 
 
 


