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Project Aim

- Create a thin, all-optical interface for touch and gesture .
- Display and sensing for on-screen and off-screen gestures.
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' Structure of the device

- The device structure
consists of Wedge, PDLC,

LCD, Elastomer and IR
Mirror layers.

+ The function of each is
explained in the
following slides.
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ough an LCD

rystal display consists of a cell and backlight unit (BLU).

has input and output polarizer, with liquid crystal and color filte
n them, modulating the light from the backlight.

|l is transparent in the infra-red, which can be used for sensing.

LCD Panel Comparison Throughput White On vs Angle LCD Panel Comparison Throughput Black On vs Angle
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Wedge Technology

+ Wedge technology allows an imaging
volume to be flat.

* Wedge panels are substantially achromatic,
one design works through the visible and
Infra-red.

- They are also bidirectional.
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Gestures and Objects

nd LCD have useful transmission at
blue arrow) and 940 (red arrow).

at the edge of Wedge panels can be
detect touch and gesture.

the edge of Wedge panels provide
ting for the LCD.

Percent transmission (%)
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Transmission of GS233 cell cast acrylic as a
function of wavelength




e system one-way

edge panels to both illuminate
and see out, we have the start of /
ractive display.

the illumination LEDs are very
, they must be turned off when the
ra is on.

p the user from seeing into the [ N\AX /| AW 7&\ \/ /\\ /

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

| structure, a high-speed polymer R s | g
e liquid crystal (PDLC) sheet was
d.

iIs diffuse when the backlight



g touch by pressure

lected from a mirror returns to the

tting the source and detector makes a —
ren interferometer, that is extremely S
Itive to surface deflection. FRESNEL LENS 72

ft surface allows detection of pressure on
urface.

Photo
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Imager

e Wedge is a telecentric imager — light emitted from the
ocus is collimated at the face.

This allows the Schlieren system to be folded flat, integrated
with the illumination and gesture sensing.




Irror

t pressure using Schlieren
ometry, the imaging surface
e a mirror.

want so see out in the visible
ar IR.

Ichroic mirror was designed
ects 940nm but passes visible

Reflection (%)

Reflectivity of "Schlieren" Material
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y
Structure of the device

* Visible, 830nm, and 940nm layers
are overlaid.

* Display, touch and gesture are
cycled at 120Hz.

{ 200 mm

Frame 1 Frame 2

Frame 3

Display lllumination
830nm gesture sensing
940nm pressure sensing

Frame 4
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PUtting It all together

- Visible illumination
* 940nm pressure sensing (right)
* 830nm gesture sensing (below)
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Red circles = finger pressure
Purple dot = pinch gesture
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' BlniIshed demonstration

Clockwise from top left:

1. Compact optical system

2. Off-screen imaging

3. Arbitrary number of pressure
sense points

4. Drawing on screen

5. Pinch and float 3D
Interaction
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