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Presentation | Agenda

¢ Motivation
e Game

¢ Problem

¢ Interface

e Market

e Solution

e Cost

e Timeline

* Problems

¢ Future Work
e Acknowledgments
e Conclusion

e Demonstration
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Presentation | Motivation

e Market possibilities
¢ Financial
e Health Benefits
¢ Reduce strain and increase comfort

e Great ENSC 440 Grade

Input Devices Corporation . ’
Input Devices Corp%n A




Presentation | Game

World of Warcraft (WoW) has an expansive
online community started Nov 23, 2004

Now, over 8.5 million people
Monthly subscription fee model ($15/month)

Expansion Pack sold 2.4 million copies in
the first 24 hours

Estimated $1 billion income from subscriber
revenue
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Presentation | Game Screenshots




Presentation | Problem

e The Archaic Keyboard and Mouse

e Invented 1866 (keyboard)

e Invented 1968 (mouse)
e Repetitive strain injury (RSI)
e [acking Efficiency

e Comfort
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Presentation | Interface

e Proposed

Top
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Presentation | Market

e \What is available for Gamers?

Input Devices Corporat

Input Devices Corporation ny/i



Presentation | Market

e \What is available for Gamers?
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Presentation | Market

e Specifically
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Presentation | Market

e Specifically
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Presentation | Market

e Specifically

<« Enter

/Board

Gyration Air Mouse
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Presentation | Market

e Specifically

/Board

Gyration Air Mouse
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Presentation | Solution
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Presentation | Solution

“Ultimate Goal is Efficiency with Ridiculous Comfort”
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Presentation | Solution

“Ultimate Goal is Efficiency with Ridiculous Comfort”
* Look at what is available

e Analyze what is needed and what is desired by
gamers

e Design an input device that meets both goals

¢ Make it a viable solution tailored to the World of
Warcraft gamer
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Presentation | Solution

e Arriving at a solution
¢ Integrating all the parts

e Mathematical Equation:

Input Devices Corporation

2

Input Devices Corporat




Presentation | Solution

e Arriving at a solution
¢ Integrating all the parts

e Mathematical Equation:

Last Night

f (Wireless + Handheld + Comfortable + Capable + Reliable + Energy Drinks) = The Perfect Device

January

Input Devices Corporation ny/i

Input Devices Corporat




Presentation | System Overview

InDevil
Handheld

Device
Motion Sensors { } Wireless Module

IDG300 —*\ | L~
ADXL 330 1 ATmega32 uART »  XBee

Microcontroller \

WoW i | \ik
%

HID ATOUSB | " or ypoa

KEY N ——

Computer USB Dongle
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Presentation | Solution & Cost

¢ Integral Parts Used:

XBee Modules

Wireless Communication

Sparkfun 5 Degrees of Freedom

Gyroscopes (X and YY)
Accelerometers (X, Y and 2Z)

ATO0USBKEY

Computer Interface

ATMEGA32L

Remote Processing

Mouse Buttons

User Interaction

Acrylic Sheet

Case

Input Devices Corporation
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Presentation | Cost (Expected)
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Presentation | Cost (Expected)

Part Description Estimated Prototype Source Estimated Production Cost
Sensors $160 RoboShop (IDG) $2
Micro-controllers $50 Digi-Key $5
Wireless System $80 Digi-Key $7
Power Source $40 Digi-Key $9
Other Electronic Parts $50 $5
PCB Manufacturing $80 Gold Phoenix PCB $5
Case and Buttons $50 $6

Contingency (25%) $128

Cost of Labour -
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Presentation | Cost (Expected)

Part Description Estimated Prototype Source Estimated Production Cost
Sensors $160 RoboShop (IDG) $2
Micro-controllers $50 Digi-Key $5
Wireless System $80 Digi-Key $7
Power Source $40 Digi-Key $9
Other Electronic Parts $50 $5
PCB Manufacturing $80 Gold Phoenix PCB $5
Case and Buttons $50 $6
Contingency (25%) $128
Cost of Labour -

Total Cost
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Presentation | Cost (Actual)
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Presentation | Cost (Actual)

Part Description Estimated Prototype
Sensors $160

Micro-controllers $10

Wireless System $54

Power Source $2
Other Electronic Parts
PCB Manufacturing
Case and Buttons

Other/Overstock

Source
Sparkfun
Digi-Key
Digi-Key

Digi-Key

Estimated Production Cost
$13
$5
$2
$1
$3
$5

Cost of Labour 3 People x 14 NONSTOP days and nights x $30 = $-2400 ???
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Presentation | Cost (Actual)

Part Description Estimated Prototype Source Estimated Production Cost
Sensors $160 Sparkfun $13
Micro-controllers $10 Digi-Key $5
Wireless System $54 Digi-Key $2
Power Source $2 Digi-Key $1
Other Electronic Parts $3
PCB Manufacturing $5
Case and Buttons
Other/Overstock
Cost of Labour 3 People x 14 NONSTOP days and nights x $30 = $-2400 ???

Total Cost $425
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Presentation | Timeline (Estimated)

Task Name

2c '06 14 Jan '07

28 Jan '07

11 Feb '07 25 Feb '07 11 Mar '07

T[M[IL[T[S[W

S[T[M[IL

[T ]ls|w S[T[M[IL[T[S[W

O N OB W N -

Research
Proposal
Design
Functional Specification
Right Hand Remote Device
Left Hand Action Device
Technical Specification
Initial Design Completed
Order/Acquire Parts
First Progress Report
Assembly
Build Hardware
Software Implementation
OS Recognises Device
Second Progress Report
Integration and Testing
First In-Game Use of Device
Final Testing and Changes
Complete Documentation

10/01 S 26/01
11/01 e 22/01

——
11/01 e 22/01
11/01 R 26/01

——

1401 s ] 03/02

m 03/02

03/02 ) 11/02

m 02/02

—
12102 ) 25/02

04/02 e 25/02

m 25/02
m 02/03
25102 T 21/03
m 07/03

22/03 ) 05/04
m 05/04
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Presentation | Problems

e Gyroscopic Drift

e USB standards are difficult to comply with when dealing with a composite
device

e Cases are difficult to build

e Finalizing the interface with limited iterations is difficult in such a short period
of time

¢ You can’t please everyone all the time
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Presentation | Problems
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Presentation | Future Work

e Improve Case/Buttons

e Re-asses the Interface

e OS Level Configuration Utilities

e Address Gyroscopic Drift Dynamically
e Explore Business Viability

e Consider Production Scale Hardware
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Presentation | Acknowledgments
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Presentation | Conclusion

e \We’ve come a long waly:
e we have a working device
e plays well
¢ good start
e \What is left to do:
e [mprove reliability
e Reduce drift

® [mprove interface
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Presentation | InDevil

e Proposed

Top
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Presentation | InDevil

e Actual

Botto
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Presentation | Questions
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Presentation | Questions
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Presentation | Demonstration
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Presentation | Demonstration
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Presentation | Appendix

. 10" A18 12:008 (1 =491.8943 & =0.90609)

T T T T

489 490 491 492 493 494 495 496 497
Y gyro vliaue
Lot A19 3273 (n =492 5568 o =0.8819)

489 400 491 492 493 494 495 496 497
Y gyro viaue
it A19503a (pn=4928555 0 =1.0107)

489 400 491 402 493 494 405 406 497
Y gyro vlaue

ot A8 120108 (p =448.5888 o =1.2594)
3 T ! T J T T T T T

445 445 447 448 449 450 451 452 453 454 455
Xogyro vlaue
A19 3393 (W =4499164 5 =1 4657)

T T T T T

445 446 447 448 449 450 451 452 453 454
Xoayroviaue
A194:57a (u =448 999 & =15261)

T T T T T T T T T

445 A6 447 448 £49 4500 451 452 453 454 455
Xogyro vlaue




Presentation | Appendix

User A Mouse (u =1066.6667 ¢ =240 0627)

I T T T

| I | 1 1 1

2000 2500 3000 3500

User A& InDevil Before {u=1861.9792 o =953 83865)
I T T I

1500 2000 2500 3000 3500 4000

Lser A InDevil After 30 minuse (p=1201 5625 o =375.9719)
T

T T T T

] ] ] |
2800 3000 =500 4000
Reaction Timea {ms)
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Presentation | Appendix

ser B Mouse (u=11916667 ¢ =241 3063)
T T | T

| 1 1 1 |
3000 4000 5000 5000 7000

User B InDewvil Before (. =1861.9792 ¢ =953 8365)
I T T T I

3000 4000 5000 &000 F000 8000

Lser B InDevil After 20 minuse (u=1764 5833 o =574 8722)

1 | 1
3000 4000 =000 E000 7000

Reaction Time (ms)
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