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Motivation 

n  Hand held devices use virtual keyboards as the main mean of 
text entry 
n  No haptic feedback 

n  Changing layout 

n  Users rely on visual feedback 
n  Limits eye-free application   

n  Excludes visually impaired users 

n  A large portion of screen is occupied for the keyboard 
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In-Air Hand Interaction 

n  Wide range of sensors are available 
n  Depth cameras: Kinect, LeapMotion, … 

n  Electromyography: Myo 

n  CyberGlove 

n  … 

n  Can be performed eyes-free 
n  Pinching, pointing, … 

n  Thanks to Kinesthetic sense 
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In-Air Hand Interaction 

n  Can generate a skeletal model of hands and fingers 
n  Easier to define different gestures and poses 

n  Still many challenges 
n  Higher error rates than touch screens 

n  Users need to learn a large set of poses and gestures 

n  Difficult to program gesture sequences and combinations 

n  Conflicts between different gestures 

n  Gesture spotting 
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Our approach 

n  Define a small set of basic gestures, simple to perform 
and detect: Basic gestures 

n  A combination of basic gestures is a complex gesture 
n  Temporal or geometrical 

n  The sign language consists of a set of complex gestures 
n  Try to select this set conflict-free 

n  And easy to spot 

n  Correct errors based on a bigram Hidden Markov 
Model 
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Examples of basic gestures - pinch 
and open hand 
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Defining complex gestures 

n  Use a Finite State Machines for each gesture 
n  Defined with Regular Expressions 

n  Intuitive 

n  Widely available library and documentation 

        (oO)+ (iO)+ (iM)+ (oO)+ 
 

n  Minimize or avoid conflicts by checking the intersection of 
FSMs 
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Dealing with uncertainty 

Correct measurement of pinching gestures. 0: Left Index, 1: 
Left Middle, 2: Left Ring, 3: Left little, 4: Right Index, 5: Right Middle, 
6: Right Ring, 7: Right little 
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Dealing with uncertainty 
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A simple HMM 
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Advantages 

n  Learning a sequence of easy gesture can be easier than 
learning a large set of complex gestures 

n  Developing recognizers for a small set of basic gestures is 
easy 

n  We can quickly define large sets of complex gesture thanks 
to FSM and RegEx 

n  Systematically find and avoid conflicts, hence also easier 
gesture spotting 

n  Extensible to different interactions applications 
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Next steps 

n  Basic gesture definition using programming by 
demonstration 

n  More user studies 
n  For visually impaired and blind users 

n  For sighted users 

n  Comparative study with respect to development efficiency 
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Questions 

? 


