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LocatezD

Locate3D

FrameBuffer 2

CameraProc 2

K— Camera?2
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BoardDetect
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FrameBuffer 1

CameraProc 1

&— Camera 1

PlayFSM

i

AudioGen

J

Speakers

BoardDisplay 1

BoardDisplay 2

— Projector 1

—Projector 2




I11. Projection




I11. Projection

Two projectors; two FPGA’s

Rectangle module to generate rectangle with
border

Modules black key and white key to generate
black and white keys

Module row to generate a row of keys

Module piano_board to stack up three rows of
keys

35 bit number into piano_board, each bit encode
for a key

1 — key Is stepped on, light up
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V. Position Detection

e Bright red ban
e TWO camera

e CameraPr
RGB data In

e FrameBuffe
CameraProc |
Turnaround)



V. Position Detection

Locate2D: Examines the frame buffer of a single camera
and determines Xy coordinates of the user’s ankle from the
viewpoint of the camera. Qutput will be an xy coordinate,
or a signal indicating no visible player.

Locate3D: Receives both Xy coordinates from both
Instances of Locate2D. Uses simple triangulation to
determine the height and depth of the user’s feet. Output is
an Xyz coordinate.

BoardDetect: Based on the Locate3D xyz coordinate,
determines which key is being pressed, if any.

PlayFSM: State machine for game play. Receives
BoardDetect output. Sends signals to AudioGen module
and BoardDisplay modules to play the appropriate sound
and light up the appropriate keys.



V. Position Detection

other.




V. Position Detection
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V. Audio Output

e AC’97:
—12.288
— 48 kHz
— 256 bit f

e Mixed au
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V1. Game Mode

e Prerecorde
selection

e Correspo

e User mus
accumulat

e Scorelisc



VII. Lab Kit Communication

e At least two Lab Kits need to be connected
and communicate information, since we have
two VGA projectors and two NTSC cameras.

e To minimize wiring, lab kit communication
will be through a high speed serial protocol.

e One lab kit will be primary, and the other a
slave. This minimizes communication
requirements.
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