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Can we effectively transform everyday
object into a touch Interface ?
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Issues with these modalities

*Not easy to customize
*Not low cost
* Extensive training phase

*Need to be recharged frequently ...






Passive RFID tags as touch interface

COTS Tags Custom Tags COTS Reader/Antenna






And that interface ...

* Customizable and less costly
e Battery-free
*Supports fine-grained tracking

* Multi interface support
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Key ldea and Reasoning

Touch and Single Tag Tracking

Tracking within Multiple Tags

Evaluation




Key Idea and Reasoning
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Why does it happen ?
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Why does it happen ?
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VNA based measurements
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u!! !ase! measurements
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VNA based measurements
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Touch and Single Tag Tracking
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How to detect touch ?
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How to detect tracking ?
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This change is also present in NLoS
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This change is also present in NLoS
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Single tag tracking algorithm sketch
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Single tag tracking algorithm sketch
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Single tag tracking algorithm sketch
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Single tag tracking algorithm sketch
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Single tag tracking algorithm sketch
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Single tag tracking algorithm sketch
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Tracking within Multiple Tags
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Mutual coupling phenomenon
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Why does it happen ?
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Why does it happen ?
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Multi tag tracking algorithm sketch
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Multi tag tracking algorithm sketch
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Evaluation
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Experimental Setup

Camera

RFID Tag

Antenna

Reader

Laptop (Processing)




28



!lng‘e |ag ‘rac!lng !ccuracy

—Slow ( < 10 mm/s)
—Medium (10-15 mm/s)
—=Fast (> 15 mm/s)

0 S} 10 15 20
Localization Error (in mm) o




Sing‘e Tag Trac!ing Accuracy

0.8= = = —
0.6 '
. | Error ~10 mm
O !
0.4 |
—Sldw ( < 10 mm/s)
0.2 —Mgqdium (10-15 mm/s)
—Faft (> 15 mm/s)

0 S 10 15 20
Localization Error (in mm) 2



29



Hul! ‘ag ‘rac!mg !ccuracy

0.8
y 0.6
O
©0.4
—Slow (< 10 mm/s)
0.2 —Medium (10-15 mm/s) |
) ~Fast ( > 15 mm/s)
0 10 20 30 40

Localization Error (in mm)

29
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== Circular tag
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Custom Tag Tracking Accuracy
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Related Works

* RFID based gesture recognition — Data-driven learning
e ShopMiner (SenSys ‘15), FEMO (SenSys ‘15), CBID (ToN ‘16) ...

* RFID tag tracking — Tracks tag movement
e RF-IDraw (SIGCOMM ‘14), Tagyro (Mobicom ‘16), PolarDraw (CoNext ‘16) ...

* RFID based Ul (Closest) — ML on a fixed set of gestures
e PaperID (CHI 2015), IDSense (CHI 2016) ...



Future works

* Multi-touch tracking
*General 2D gesture tracking
*Tracking in different environment scenarios

*Building customized tags for other use cases



Key takeaways

*Impedance Tracking based Touch Primitive
* Mutual coupling can be exploited

*Custom designed tags may enable different
applications
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