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In-air gesture control is natural and contactless




Gesture control via hardware on mobile devices

Image Acoustic Wi-Fi
[CVPR’13,UIST’14] [CHI’12,MobiCom’16] [Mobicom’15,Ubicomp’16]



Gesture control via hardware modification

Google
Pixel 4




Can we support in-air gesture recognition on legacy
devices without hardware modification ?
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leveraging the screen and ambient light sensor(ALS).
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What is the relationship between the received
light power and the hand gesture?



Model the “Screen-Hand-ALS” channel
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Calculate received power
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Hand movement and received power
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Hand movement and received power
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The fundamental working principle of SMART




Screen’s refresh rate limits modulated frequency

Refresh time
per frame
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Frequency f1

Higher frequency light signals are needed since human
eyes are sensitive to low frequency flickering




Transmit high frequency signal

to t+ty 2t+ty, 3t+ty, Time
N: the number of bright blocks
t: refreshing time per frame



Hide signals in the screen content




Color decomposition of each pixel

Color space: RGB -> CIE 1931
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Color decomposition of each pixel

Color space: RGB -> CIE 1931
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Edge smoothing




Signal received by ALS is low-quality

Diffuse
reflection
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Segmentation according to reflected power

Raw signal
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Segmentation according to reflected power

Raw signal
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Segmentation according to reflected power
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Signal pre-processing and classification
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Gesture recognition 4—'



Evaluation
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Accuracy v.s. Different users
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SMART is a generic model.



Accuracy v.s. Different lighting environments
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Accuracy v.s. Unseen lighting environments
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Power consumption comparison with depth camera
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SMART’s power consumption is lower than depth-camera



Thanks for your attention!
Q&A



