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WatchSense Prototype
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Goals & Challenges

v 3D fingertip positions

v Fingertip identities
v’ Touch on the BOH
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* Obligue view of BOH

 QOcclusions

* Finger ambiguity



Technical Implementation

1. FINGERTIP DETECTION

FILTERED DETPH MAP

2. TOUCH DETECTION




1. Fingertip Detection

HAND SEGMENATION [1]
FOREST
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TRAINING DATA

Hand segmentation: 20,000 images
Fingertip detection: 60,000 images

HAND SEGMENTATION

without: 76(y0

FINGERTIP DETECTION

with: 84% FOREST
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[1 ] J. Shotton, A. Fitzgibbon, M. Cook, T. Sharp, M. Finocchio, R. Moore, A. Kipman, and A. Blake
Real-time Human Pose Recognition in Parts from Single Depth Images, CVPR 2011.



2. Touch Detection

MID-AIR + MID-AIR
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TOUCH TOLERANCE

1-10 mm

OmniTouch (UIST 2011)
20 mm
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OmniTouch (UIST 2011)
16.2 mm
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Participants: We recruited two right-handed volunteers (62 bly dete g whet is 10mm away from
and 66 years). An evaluation session took 30 minutes.
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Music Controller: When the WatchSense app runs ¢
bile device (running Android). it provides  music pl
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Interaction Opportunities

Thumb Touch

Index Mid-Air —

— Index Touch










3D Input for AR/VR

CARDBOARD BOXES
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3D Input for VR/AR







Limitations / Future Work

' ONLY TWO FINGERS |
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Extend input space

* On and above the
back of the hand
* Always available

Input sensing
* 3D fingertips
* Touch detection
* Fingertip identity

New expressive input
* Touch
e Mid-air
e Mid-air + Touch




Thank you!

handtracker.mpi-inf.mpg.de/projects/WatchSense

ssrinath@stanford.edu

Live demo after the session!
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