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Issues with Touch Input




Complement Touch with Gestures




[Le Goc et al. CHI 2014] [Kim et al. ISWC 07] [Ketabdar et al. MobileHCI 10]




Problem Statement

SEGMENTATION LABELED OUTPUT




Randomized Decision Forest

Body Pose Estimation - Shotton et al. CVPR 11 Finger Part Classification - Kim et al. CHI "14

Hand Pose Estimation - Keskin et al. ECCV 12
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Randomized Decision Tree

Input




Runtime Efficiency vs Memory Footprint
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Gesture Recognition with Depth Camera

[Hilliges et al. CHI’12] [Kim et al. UIST’12] [Wang et al., UIST ‘11]

[Harrison et al. UIST’11] [Oikonomidis et al. UIST'11]
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The Pipeline

Hand Segmentation Coarse Depth Classification




Depth Classification Forest (DCF)
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The Pipeline

Hand Segmentation Coarse Depth Classification Shape Classification




Shape Classification Forest (SCF)
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The Pipeline

Hand Segmentation Coarse Depth Classification Shape Classification Part Classification




Part Classification Forest (PCF)
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DCF+SCF vs SCF Only
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15 16 17 18 19 20
—o—SCF 0.471 0.471 0.48 0.494 0.494 0.506
DCF+SCF| 0.826 0.834 0.84 0.851 0.854 0.854

DCF+SCFs, Depth 5+10, 4.5MB, 85%
SCFs, Depth 15, 110MB, 50%



Confusion Matrix
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Applications




Not Only Mobile Phones




Not Only Mobile Phones




Limitations

* Low-lighting still a problem
 Having more robust segmentation would help
e Gesture with non-unique contour are still a problem

* Mostly static gestures



Contributions

* Robust and real-time gesture recognition on unmodified mobile
devices

* Extending multi-layered Random Forest framework for low-memory
devices

* Variety of different mobile platforms, including phones, tablets and
even smart-watches

e Variety of interaction techniques and scenarios where in-air gestures
complement touch



Live Demo
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