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People’s understanding and use 
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Proxemic Interaction  
 



Proxemic Interaction  
imagines a world of devices that have  
fine-grained knowledge of nearby  
people and other devices  
and how such knowledge can be  
exploited in ubicomp  
interaction design. 



Social Theories about  
people’s use and understanding  
of personal space 

Marquardt, N. and Greenberg, S. (2012) Informing the Design of Proxemic Interactions. In IEEE Pervasive Computing, 11(2):14-23, April-June. Joe 
Paradiso, Trevor Pering, Albrecht Schmidt, Eds. 
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People’s use and understanding  
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Towards Ad-hoc  
Collaboration Spaces  
with Spatially-Aware Devices 

Marquardt, N., Hinckley, K. and Greenberg, S. (2012) Cross-Device Interaction via Micro-mobility and F-formations. In Proceedings of the ACM 
Symposium on User Interface Software and Technology – ACM UIST 2012. (Cambridge, MA), ACM, 13-22, October 7-10.  
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Micro-mobility [Luff, Heath 1998] 
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Design study: 
Proxemics of people & devices 



Exploratory study: 
10 participants 



Foam-core mockups 
of devices 
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B1| Devices as extension of person 

B2| F-formations vary by task 

B3| Moving devices in/out of focal zone 

B4| Incidental tilting 

B5| Pointing while tilting within the o-space 

B6| Reorientation with gradation in response 

B7| Avoid persistent spatial invasion 

B8| Matching pose while side-by-side 
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Fluid cross-device sharing 
techniques for co-located 
collaboration by considering  
proxemics of people and 
proxemics of devices 
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    Step 1 | Determining f-formations 
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    Step 2 | Devices’ spatial relationships 
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Device location 

 Step 2 | Devices’ spatial relationships 



Motion sensors of 
device 

  Step 3 | Sensing micro-mobility 
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HuddleLamp: Spatially-Aware 
Mobile Displays for Ad-hoc  
Around-the-Table Collaboration 

Rädle, R. Jetter, H.C., Marquardt, N., Reiterer, H., Rogers, Y. (2014) HuddleLamp: Spatially-Aware Mobile Displays for Ad-hoc Around-the-Table 
Collaboration. In Proceedings at ITS 2014, ACM (to appear). 





In Action 







 Hybrid Sensing – RGB and Depth Tracking 
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 Technical Evaluation – Results in Brief 

§  Accuracy of Hybrid Sensing < 1 cm 

§  Reliable tracking even when occluded 
100% 1 finger, 99.9% 1 hand, and 89.8% 2 hands 

§  Unaffected by ambient light ranging 
10 lux, 1600 lux, and 2200 lux 

§  Tracking framerate between 25 to 30 fps  



1. var	
  huddle	
  =	
  Huddle.client()	
  
2. 	
  	
  .on("devicefound",	
  function()	
  {	
  
3. 	
  	
  	
  	
  console.log("devicefound");	
  
4. 	
  	
  })	
  
5. 	
  	
  .on("devicelost",	
  function()	
  {	
  
6. 	
  	
  	
  	
  console.log("devicelost");	
  
7. 	
  	
  })	
  
8. 	
  	
  .on("proximity",	
  function(data)	
  {	
  
9. 	
  	
  	
  	
  console.log(data);	
  	
  
10. 	
  	
  })	
  
11. 	
  	
  .connect(host,	
  port); 

 HuddleLamp JavaScript API 

Example JavaScript on client device 
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Seamless Canvas 



Pick, Drag, and Drop 



Huddle Navigation (single) 



Flick Browser 



Proxemic interaction  
imagines a world of devices that have  
fine-grained knowledge of nearby  
people and other devices  
and how such knowledge can be  
exploited in ubicomp  
interaction design. 



Towards proxemic-aware 
ubicomp ecologies? 



Other dimensions that matter? 



Only for design of new devices 
and interaction techniques? 



Only for design of new devices 
and interaction techniques? 

Proxemic Interactions vs.  
Interaction Proxemics 







References: 
 
The overview of Proxemic Interaction:  
Greenberg, S., Marquardt, N., Ballendat, T., Diaz-Marino, R. and Wang, M. (2011) Proxemic Interactions: The New 
Ubicomp? In ACM interactions, 18(1):42-50. ACM, January-February. Invited cover story. 
 
The HuddleLamp technology and ad-hoc collaboration:  
Rädle, R. Jetter, H.C., Marquardt, N., Reiterer, H., Rogers, Y. (2014) HuddleLamp: Spatially-Aware Mobile Displays 
for Ad-hoc Around-the-Table Collaboration. . In Proceedings of ACM ITS 2014, ACM, November. 
 
F-formations and micro-mobility:  
Marquardt, N., Hinckley, K. and Greenberg, S. (2012) Cross-Device Interaction via Micro-mobility and F-
formations. In Proceedings of ACM UIST 2012. (Cambridge, MA), ACM, 13-22, October 7-10.  
 
The social theories:  
Marquardt, N. and Greenberg, S. (2012) Informing the Design of Proxemic Interactions. In IEEE Pervasive 
Computing, 11(2):14-23, April-June. Joe Paradiso, Trevor Pering, Albrecht Schmidt, Eds.  
 
Rapidly prototyping proxemic-aware devices:  
Marquardt, N., Diaz-Marino, R., Boring, S. and Greenberg, S. (2011) The Proximity Toolkit: Prototyping Proxemic 
Interactions in Ubiquitous Computing Ecologies. In Proceedings of ACM UIST 2011. ACM, October 16-18. 
 
The “hello world” example of proxemic-aware technology:  
Ballendat, T., Marquardt, N. and Greenberg, S. (2010) Proxemic Interaction: Designing for a Proximity and 
Orientation-Aware Environment. In Proceedings of ACM ITS 2010, ACM, 121-130, November 7-10. 
 







 Nicolai Marquardt 
 University College London 
 Invited talk at University of St Andrews 

University College London 
Interaction Centre 

Towards Ad-hoc Collaboration Spaces 
with Cross-Device Interaction Techniques 


