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Introduction

 Game: “Pseudo 3D”
shooting game

e Objective: obtain
highest timed score

e Controllers:

— Shaker: generates the %
power for the gun S X \an.com

— POlnter d”‘ects the http://ps2.ign.com/articles/721/721470p1.html
projectile of the shot




Equipments Used

XVGA Display: pe——

— 1024 X 768, clocked at
65Mhz

NTSC Video Camera

— p I’OVI d ed by 6 . 1 1 1 St aff http://web.mit.edu/6.111mww/f2006/projects/

jburnham_Project_Final_Report.pdf

Shaker
Pointer
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Shaker

« Time difference between pulses = Value for power level
sent to Game Engine Module

o Sprite bar displayed on XVGA to indicate the current
power level

 Moving-Average Filter (incorporated into Power
Calculator)

Shaker Module
Shaker N “ulse Power Power Bar
Sgnaln] || Senerator Pt 8% Calculator ower {387 Snrite
EI':hI i' ¥[9:0] ¥[20] 2[10:0]
; w
Frojectile Pixel Engines

Modula




Video Processing

Camera
Camera NTSC YI7:0] NTSC to ZBT
720 x 480 | |Decoder ———Cr[7:0] down samples

Ch[7:0] from 8 bits to 6 bits

2 antries for each
address in ZBT

ZBT Pixal
Pixel{[17:0]
PixelZ[35:18]
bicel Location Pixel Detection » r
mﬂmﬂiﬁﬁ'&mﬂiﬁd Frame Filter - H[7:0] Color Space
averages samples on every heount [10:0] S[7:] Converter
Frame Reset adge wcount [9:0] VI7:0] Takes 2 samples of 18
Scales camera pixels to frame_x [9:0] bits from ZBTs 36
wva pleds frame_y [8:0] Comverts ¥ Cr Ch to
frame_w HSV for colar
avg x [9:0] frame_h Pisal recognition
avg_y [9:0] * Clock
sum_x [31:0]
sum_y [31:0]
samples [31:0]

Pointer
A[3:0] Y0
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Creatures

Maintains path, position
(x,y,2), and frame for each
creature.

Creatures advance according
to a frame rate.

Creatures getting too close.

Randomly generates new
paths for creatures.

Later: parameter to determine
how many active creatures to
have at any point in time.
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Projectiles

Maintain projectile Projectiles < FrameClock
Informadtion. —— Power-[3:0}—#| Projectile 0 1
Trajectories LTI N Enabled [0}——»
A RS Frame Caallsiow P10 B
determined by Frame Rate B e
pointer location. |
Projectile M-2 Enabled Mx [0]
Fl'ame ra.te Input - Projectile M-1 {to Game Engine} *
. AIE:0] Yi[9:0]
determined by Trajectory Colision M x [N-1:0] |
f?nﬂrglﬂr] " }I;:r:rﬁe {to Game Engine}
pOwe I. .,::: N 1 |Frame Rate Projectiles XY 2
. . reatures Mo 00—
Collision check. wxrosior” (to Game Engine

(from Creatures) and Graphics Module)



Game Play

Game start/end Frame Giosk—> Game Engine

+—Frame-Rate{3:0} Creatures Enabled [M-1:0]

Projectiles Enabled [M-1:0]

CO ntrOI enabIEd Enabled N x [0] Frame Rate [3:0]
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status for each .
. [from Creatures) # |Complicated game play logic
ObJeCt- Creatures X ¥ £

Mo [10+10+11]

Increase frame rate  caeovm

[from Projectiles)

as time progresses.  cusswmig

[from Projectiles)

Check if collisions Projectios XYZ_
Were amongSt aCtlve Frojectile Cregture Qther Objects
objects. Mo Mo oo

L) v
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Graphics Pipeline

2

W

4

5.7

First Pipeline Stage

A

DN BB &

Second Pipeline Stage

Sprites: Pixels
and Depths
Display closest
opaque pixel
Pipelining

— Divide and
conquer

— Screen shift by
pipeline stages




700+
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500+

400

300+

200

Graphics Perspective
—————— 1/ .« 3Dto 2D transform

— Game play in 3D space

— Linear Interpolation of
perspective data

e Accessing Sprites from

RAM/ROM

%c 7w 2w sw w0 a0 ew 7m0 e0 900 10w _ Parse *bmp |nt0 *.Coe

Syl - - - - — Animation sprites based on
frame

AL

http://www.thinkgeek.com/tshirts/japanese/9980/

0 a00 1000 1500 2000



Timeline

11/18/2007 11/25/2007 11/30/2007 12/2/2007 12/5/2007 | 12/7/2007
Working prototype All modules
Complete .
Inputs Shaker Module | ©f Video tested and
Processing working properly
Working .
. Working prototype
Game En gine | prototype of of Projectile Module
Creature Module
) gg:?apgie Sprites read from Miscellaneous
Graphics Graphics Module * bmp to ram to Sprites (i.e.
. XVGA Splash Screen)
for Debugging
_ Combine Game
Integration Engine with
Graphics
Testing Game . .
: . Getting all Modules to work Working
Debugglng Engine on together System

Graphics




Questions?
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