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ElectroRing is implemented on a custom PCB that measures 27 mm by 17 mm.
It is powered by a small 407 mW h lithium polymer battery afxed to the side
of the ring. Overall, the sys-tem consumes approximately 220 mW of power,
(for a lifetime of 1-2 hours).
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ActiTouch: Robust Touch Detection for On-Skin AR/VR
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RELATED WORK

Microsoft Kinect v2 sensor.
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(B) DURING A PINCH, THE SIGNAL TRAVELS THRQUGH TH
GALVANICALLY BACK TO THE TRANSMIT ELECTRODE.

(C) TOUCHING THE OPPOSING PALM CREATES A GALVANIC PATH THROUGH
THE BODY BACK TO THE PROXIMAL TRANSMIT ELECTRODE.
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Electrodes Tx Driver ElectroRing hardware Block diagram

Tx Electrode ; — Oscillator

Convert to 10.7 MHz
Tx Electrode differential

Shield Driver Peripherals

Shield Electrode Bias Voltage Battery

Buffered DC
@165V

Rx Front-end

Rx Electrode ~30x gain 10.7 MHz crystal ~700ksps 256 sample window
filter 100 Hz output

“
The transmit driver buffers a 10.7 MHz signal and applies
A shield driver holds the shield electrode at a DC voltage.

The receive front-end amplifes and flters the signal, which is sampled by an ADC on the PSoC.
The PSoC applies a Goertzel flter and streams the values to a PC.

Rx Electrode

<~
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Normal pinch (x3) Light pinch (x3) Weak pinch (x3) Pencil tap (x3) Hand wiggle Table bump (x3)
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ElectroRing (mV)
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Raw touch sensor (top), accelerometer (middle), and gyroScope (bottom) data for ‘J '
6 different activities: as function of time: normal pinch, ligh¥ pinch, weak\pinch, and ee no to

distractor activities.
Pinch states are shown as shaded vertical bars. Note how subtly the third set of pinches was performed

peak acceleration (middle plot) and angular velocity (}gottom plot) during these "weak" pinches arg close
to noise level.
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1. Input 2. Compute signal derivative

Raw touch signal » | 3-tap median filter | == |Temporal difference

(mV @ 100 Hz)

3. Update touch state 4. Qutput

% » touch threshold and

in Mo Touch for » &0 ms
in Mo Touch for > 60 m Touch Event

J I Release Event

¥ < raelease threshold

Touch detection pipeline— \_«'

The raw signals from the ElectroRing hardware are filtered and temporal\differences are computed. \

This signal drives a state machine that detects touch and release events. Siilnple touch and release
thresholds are used to determine state transitions.
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DETECT SUBTLE TOUCH/RELEASE EVENTS WITH PRECISE AIMING ENA
USEFUL APPLICATIONS WHEN COMBINED WITH A POINTING TECH]

(A) IN-AIR DRAG & DROP USING FNGER PINCHES.

(B) PINCH TO SEGMENT STROKES WHILE DRAWING IN MID-A
(C) CAROUSEL/SLIDER WITH INERTIA CONTROLKLED BY TAPS/S

(a) Pinch to Drag & Drop (b) Pinch to Draw

12




OFF-BODY SURFACE TOUCH
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Off-body surface touch

Galvanic path

Capacitive path

Conductive _\

surface
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2nd SKIN (Cindy) //':“
Touch & Hold \ s/\v « s‘)
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https://dl.acm.org/doi/fullHtml
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