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3D Stereoscopic Vision




\Viotivation




Nvidia 3D Vision Glasses



ANAGLYPH STEREO SHUTTERED STEREO
(1 FRAME) (MULTIPLE FRAMES)
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Flaws

* Hardware Requirements
* High-end NVidia cards only!

. Games
% Glasses are expensive. ) for Windows:

% 120 HZ LCD or better.
* Software Requirements

* DirectX 10 games only.

* Windows Vista

* Windows 7
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Solutions

* Hardware
% Support any video card.
* Build wired glasses.
% Support any LCD.
% Software
* Support OpenGL

* Windows, Mac, Linux,
Playstation 3, iPhone
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Improvements

% Developing a solid interface
for stereo vision with OpenGL

% Demonstrated using our
own custom ray tracer.
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Implementation
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Pi Cell, Transmittance vs. Voltage
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Loop Filter |

Divider

PLL Block Diagram

PHASE PULSES % veo Features

PHASE COMP 1 OUT ~ ZENER B Wide supply voltage range: 3.0V to 18V
COMPARATOR I . SIGNAL IN B Low dynamic power consumption: 70 uW (typ.)
atf, = 10 kHz, Vpp = 5V
B VCO frequency: 1.3 MHz (typ.) at Vpp = 10V
B Low frequency drift: 0.06%/°C at Vpp = 10V with
: temperature
- pruaBuLATOR OuT B High VCO linearity: 1% (typ.)

Vs VeO IN

vCO OUT — PHASE COMP 11 QUT
INKIBIT — A2

Cig — i1
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P|IC Project Boaro

Pre-loaded PIC with firmware that makes the
computer see the PIC USB interface as a COM

POrt.

Software
avallable to load
new firmware to
the PIC without a

P|C programmer.
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Double Camera Ray Tracer

Left and right cameras render two separate
images and send them to OpenGL.

OpenGL sets the refresh rate. Our software
communicates to USB to send synchronization

signals to the glasses.
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Demo

OpenGL allows us to set the , the color
depth, and the refresh rate of the monitor.

glutGameModeString(" :32@75");
// enter full screen
1f (glutGameModeGet(GLUT_GAME_MODE_POSSIBLE))

1
¥

glutEnterGameMode();
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Demo

Wednesday, May 13, 2009



Case
USB cable
Computer |— Ao Signe PIC18F2553
Power
S Clock Signal
Power
|
Timing circuit
(PLL)
b. | On/Off
| ]  Power
n
On/Off
Power
i r
i
Pi-Cell Pi-Cell
LCD LCD
Glasses frame

Wednesday, May 13, 2009



INterfaces

Software, USB, and Glasses
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Computer - Software

Stress
—

Double buftered ray
traced image complexity

< .
Specifications

Hardware Capabilities
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Software - USB Driver

Double buffered stereo image
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USB - Glasses

Standard A
- D+ D- +

Half duplex differential signaling
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Computer - Software

Hardware Capabilities

Response time

- 'ITypically 3-6ms
LCD monitor required (no dealing with i i 5
refresh rates and flicker) Sy g e
Processor capabilities

- 'Iypically 1.5-3Ghz, 1-2 cores

Stress

—

Specifications

Hardware Capabilities

Adjust image accordingly
Find balance between several factors:
® Resolution

® [ramerate

- Manage using timer callback GLUT double buffer in

angle of
incidence|reflection

incident ray

reflected ray

Air
OpenGL o
3 aer
o
Ray brancl.ung . 52 oty
- Reflection, refraction, and shadows angle o

e Supported materials (Lambertian, dielectrics, volumes, etc)
e Supported objects (boxes, triangles, spheres, etc)
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Software - USB Driver

Serial Driver Development in Windows

Support for the greatest common denominator
- 9 times more Windows OS installs than all others combined
Greater number of examples and tools

Implementation

USB module automatically mounts as

COM port.

Opening, receiving, and sending |

communication via COM ports is simple. Skt ek N,

USB module has a specified command set O%&;?Q
)

- 'This can be used to save/load memory
and access specific pins on the board.
Done directly in the program - no
separate  driver.
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USB - Glasses

PIC18F2455 28 Pin USB Microcontroller

T ==

A fully featured package with the appropriate connections to
receive USB and translate it back into a serial data signal.

o
MCLR/VPP/RE3 —= [|1 ~7 28| ] = RB7/KBI3/PGD
RAD/ANO =—= [ ]2 27| ] == RB6/KBIZPGC
RA1/AN1 == |3 26 ] =—= RBS/KBH/PGM
RA2/AN2/VREF-/CVRer =— |4 25 ] =—= RB4/AN11/KBIO
RA3/ANI/VREF+ =—=[]5 0o 24[ ] == RBI/AN9/CCP2(VVPO
RA4/TOCKI/C1OUT/RCV =—= [ |6 S 9 23| ] =—= RB2/ANB/INT2VMO
RAS/AN4/SS/HLVDIN/C20UT =—= |7 W 22| ] =—= RB1/AN10ANT1/SCK/SCL
ves —= [ 18 =S 21[ ] =—= RBO/AN12/NTO/FLTO/SDI/SDA
0SC1/CLKI—= |9 OO 20[] =— voo
OSC2/CLKO/RAS =—[ 110 ax 19[ ] =— Vss
RCO/T10SO/T13CKI =[] 11 18[ ] =—= RC7/RX/DT/SDO
RC1/T10SI/CCP2WUOE =—= |12 17[ ] = RCB/TX/CK
RC2/CCP1 =—= [ |13 16[ ] =—= RC5/D+VP
Vusa =— |14 15[ ] =— RC4/D-VM

HTTP://WW1.MICROCHIP.COM/DOWNLOADS/EN/DEVICEDOC/39632D.PDF

Standard A
D+ D-
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http://ww1.microchip.com/downloads/en/DeviceDoc/39632D.pdf
http://ww1.microchip.com/downloads/en/DeviceDoc/39632D.pdf

USB - Glasses

PIC Project Board

Alleviates the need to write our own USB driver. Instead, we
can send signals directly to a virtual COM port.

RST

=~ -E- O UBH 44QFN
[t)

Standard A
- D+ D- +
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Schedule




Tasks E 9A 10H 118 12H

Glasses

Schematic Design & Verification .

Order and Test Parts
Implementation from Schematic

Build Frames

Software
Implement Basic Ray Tracer
Stereo Buffering

Optimize for Speed

Driver
COM Communication

Hardware Software Integration

Send sync data via USB
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Bill of Materials




Item

Pi-cell LCD

PIC18F2455
USB Project
Board

USB cable

Frames for
glasses

Misc. Circuit
Components
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Quantity Unit Price

4

N/A

$15.00

$24.95

$1.05

$5.00

$20.00

Description

LCD shutter lenses

Translate USB signal
back to direct serial.

Taken from working
USB mouse

Sunglasses sans lens

Misc. circuit
components. RLC,
Transistors, etc.

Part Number Vendor

50mm x 25mm
size ones (no
part number)

LiquidCrystal
Technologies.com

PI C 1 8 F24 5 5 w%wps?atlljffr':lc?m
N/A University Surplus
“No Boundaries Wal-mart

Surf Rider (or beating up English
. majors if their glasses are
Sunglasses more squarish)
N/A EE Stockroom,

University


http://www.microchipdirect.com
http://www.microchipdirect.com

RISKS
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RISKS

* Most of the major risks have been mitigated.
* USB is no longer a problem.

* Synchronization, while a risk, now seems very
realistic.

* William

* Might go insane after ten consecutive semesters
of school.
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