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Abstract 

Proxemic interactions are one strategy for designing 

Natural User Interfaces (NUI) that consider people’s 

use and understanding of spatial relationships to other 

people, objects, and devices. In this position paper, we 

stipulate a number of challenges for proxemics-aware 

installations that are used by large crowds of people.  
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Introduction 

Towards the design of natural user interfaces in 

everyday environments, proxemic interactions [4] 

propose leveraging people’s use and understanding of 

spatial relationships in interaction design. Proxemic 

interactions envisions (ensembles of) devices that use 

fine-grained tracking of proxemic dimensions (distance, 

orientation, location, movement and identity) to 

mediate interactions. These interaction concepts can be 

applied in a variety of contexts: e.g., facilitating 

people’s interaction with a large screen media player 

[4], coordinating sense-making activities [6], or 

supporting small-group collaboration through cross-

device interactions [8]. 
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While these installations are typically used by small 

groups of people, a significant number of the proximity-

aware systems being deployed today are exhibited in 

front of much larger crowds: interactive displays in 

public spaces. Moreover, due 

to their public setting, not 

everyone who is near to 

these installations notices the 

display [5] or wants to 

actively engage with it [3]. In 

these situations, we cannot 

just interpret a person’s 

proximity, orientation or 

approach as a sign of 

interest. Additionally, users 

might perform social gestures 

in these settings that could 

be misinterpreted by the 

system [10]. 

In this position paper, we 

highlight a number of 

challenges that emerge when 

scaling proxemic interactions 

to large crowds of people. For 

each of these challenges, we 

pose a number of open 

questions that could 

stimulate possible discussions 

at the workshop. 

Mapping Feedback to Individuals 

One of the design challenges in ubicomp systems is 

providing sufficient feedback to users, so that they 

know that the system is responding to their inputs or 

that it is performing the intended action [2]. We argue 

that providing this kind of feedback becomes even 

more important for proxemic interactions deployments 

that will be used by large crowds of people in public 

settings, due to the increased complexity of tracking 

and the difficulty of providing feedback without 

disturbing or overwhelming other users. Especially 

important goals for feedback in these settings are 

enabling users to avoid accidentally addressing the 

system [2] and opt-out of interacting with it [7]. 

The following challenges are in particular important for 

supporting feedback in proxemics installations for large 

crowds. 

Identification and status – How can users be informed 

when they are being tracked, so that those who do not 

wish to engage with the system can avoid doing so and 

opt-out? How do we indicate what groups of users are 

tracked, and which group individual users belong to? 

How do we convey events such as formation, merging, 

and breaking up of groups [1]? 

Reliability of tracking – How can the reliability of the 

tracking be conveyed to users in an unobtrusive way? 

How can users be informed of the inability of the 

system to track them when there are just too many 

users in front of the display (due to occlusion, which is 

more likely to occur in crowded environments, or a 

technical tracking limit of n number of users)?  

Features – How can the system demonstrate which of 

people’s movements/gestures are being tracked by the 

system (e.g., proximity, orientation, identity)? How can 

users be informed about zones in which interaction is 

possible, especially in the presence of other people [7]? 

What kind of feedback has to be shown per individual 

 

Figure 1. A crowd of people in front of a proxemics-aware 

installation: (left) occlusion prevents a person from 

interacting, (center) another person is approaching the 

display to interact, and (right) the system provides 

feedback about small group formation. 



 

and which ones can be shown to the group? Can we use 

strategies of feedforward [12] to show people what will 

happen when they perform an action (e.g., approaching 

another person or group)?  

As part of our ongoing research, we are currently 

investigating different strategies for providing 

peripheral feedback to both individuals and the group. 

We use in-situ visualizations in a floor display, which 

allows individual feedback to be provided without 

disturbing other users, while other feedback can be 

shown to the group when using the remaining 

interaction area or situated large displays. 

Orchestrating Group Interactions 

A second challenge is how systems can support groups 

to orchestrate the different individual and group 

interactions. In large crowds of people, there are bound 

to be situations where a user is unable to interact with 

the display, or where one user or a group is in control. 

This could be because others are either blocking access 

to the display, or because they occlude the user and 

inhibit her from being tracked correctly. We put forward 

a number of challenges regarding orchestrating 

interactions for proxemics-aware installations for large 

groups. 

Floor control – becomes challenging when proxemics is 

scaled to larger groups of people. Systems might rely 

on existing social protocols to indicate who is in control 

(e.g., the user who is occluding the other person’s 

view, or the one who is nearest to the display [4]). 

However, studies on tabletop group usage suggest that 

these social protocols are not sufficient to coordinate 

the actions of groups of users [9]. What are possible 

multi-user or crowd floor-control strategies? 

Encouraging interactions – How can a system 

encourage interactions between individuals and groups 

of people (e.g., to accomplish tasks together)? 

Conflicts – Can conflicts be automatically detected or 

resolved using proxemics? How do the rules of 

proxemics come into play? 

Social Embarrassment and Awkwardness 

Several studies have found that users interacting with 

interactive displays in public settings exhibit fear of 

social embarrassment [3,11]. Users tend to be aware of 

their role as a performer when interacting with a 

display [7], or might feel that they are blocking other 

people’s access to the display [11]. People often do not 

expect displays to be interactive [11], and may be 

surprised when it does interact to their presence. When 

users do realize that a display has interactive 

capabilities, there are still potential issues that cause 

them to refrain from interacting with it, such as 

uncertainty about what they can do (interaction 

possibilities) and uncertainty about the available 

recovery mechanisms when they would make a mistake 

[11]. Providing sufficient feedback about tracking and 

implications of user actions, as discussed before, is a 

first step towards addressing this challenge.  

Again, we propose a number of open questions for 

dealing with social embarrassment in proxemics 

installations for large crowds: 

Awareness of others – Would making users aware of 

the presence of others help overcome social 

embarrassment?  



 

Friends vs. strangers – What problems arise when 

proxemic interactions are used among groups of people 

that do not know each other very well, and how does 

this differ from groups of friends? 

Creating awkward situations – In which situations 

might it be useful to deliberately create awkward 

situations (e.g., to trigger conversation or make room 

for other users). 

Conclusion 

We have discussed a number of challenges and open 

questions for scaling proxemic interactions to large 

crowds of people, centered on mapping feedback to 

individuals, orchestrating interactions, and social 

embarrassment. While there are other technical and 

interaction challenges that need to be addressed, we 

believe these three aspects are particularly important 

for supporting and enticing social interactions with 

proxemics-aware setups in large crowds. 
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