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HeatWave: 
Thermal Imaging for Surface User Interaction

http://www.gabeacohn.com/pdf/Larson_HeatWave_chi11.pdf






www.stereolabs.com

www.ptgrey.com

http://www.stereolabs.com/
http://www.ptgrey.com/






Infrared projector

RGB camera

Infrared camera

http://www.primesense.com

http://www.microsoft.com/kinect

http://www.primesense.com/
http://www.microsoft.com/kinect




http://www.joystiq.com/2010/11/05/kinect-night-vision-goggles-video/
http://www.joystiq.com/2010/11/05/kinect-night-vision-goggles-video/


Projector Camera

1 2 3 4

1 2 3 4



Projector Camera

1

2

3
4

Expected

Observed1 3 4

1 2 3 4







http://www.softkinetic.com
http://www.PMDTec.com
http://www.mesa-imaging.ch

Pulsed infrared lasersInfrared camera + 

GaAs solid state shutter

RGB camera

http://www.softkinetic.com/
http://www.pmdtec.com/
http://www.mesa-imaging.ch/










Valkyrie Savage, Colin Chang, and Björn Hartmann. 2013. Sauron: embedded single-camera sensing of printed 

physical user interfaces. In Proceedings of the 26th annual ACM symposium on User interface software and technology

(UIST '13). ACM, New York, NY, USA, 447-456. DOI=http://dx.doi.org/10.1145/2501988.2501992

http://dx.doi.org/10.1145/2501988.2501992










Buxton, W. (1990). A Three-State Model of Graphical Input. In D. Diaper et al. (Eds), Human-Computer 

Interaction - INTERACT '90. Amsterdam: Elsevier Science Publishers B.V. (North-Holland), 449-456. 



Wilson, A. Robust Vision-Based Detection of Pinching for One and Two-Handed Input, UIST 2006.

http://research.microsoft.com/en-us/um/people/awilson/publications/WilsonUIST2006/WilsonUIST2006.html




Jamie Shotton, Toby Sharp, Alex Kipman, Andrew Fitzgibbon, Mark 

Finocchio, Andrew Blake, Mat Cook, and Richard Moore, Real-time 

human pose recognition in parts from single depth images, in 

Communications of the ACM (CACM), ACM, January 2013.

http://research.microsoft.com/apps/pubs/default.aspx?id=189090




Kruger, Videoplace ‘85





Raskar et al., SIGGRAPH ‘98 Pinhanez, UBICOMP ‘01

Underkoffler & Ishii, CHI ’98



















6048 click trials



Holz and Baudisch - CHI '10







see 

full dexterity 



Benko, Jota, Wilson, CHI 2012















Put that There (Bolt et al. 1980)
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