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Overview
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Camera interface + image processing
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Threshold control

e Hue (HSV)
thresholding

e Setseparate
thresholds for
each of 4 limbs

e Use buttons,
switches to
control

Hex display

Set thresholds
up/down/left/right buttons select

threshold to be set (LH, RH,
LF, RF) Thresholds

sw[7:0] set upper thresh,
sw[15:8] set lower thresh

LH, RH, LF, RF




Hue thresholding + buffering
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Erosion + centroid detection

Erosion F
: rame buffers
- e 3x3 kernel Erosion
e Erode with 3x3 L -
kernel z::;"glf Tr holding binary
e Bina ry buffers channels R

e Avgx,yvalof
resultant pixels

Frame buffers

e Separate + parallel 4 BRAM frame Centroid
image processing et fach detection
? tY Average X, y values
for each of 4 pates of thresholded,

eroded pixels
channels




Gameplay Logic Module

Detect Hand Audio
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Display on Monitor

Hands
Pixels

Display
Hands on

Screen

Generate
Notes on

Screen Note

Pixels

(upto 4
simultaneous
notes)

Have to create all note blobs from
the start

BPM, Timbre, Pitch, Note Length
Note = 4 bits for pitch and 2 for
length

Falling speed depends on BPM




Note Hand Interactions

e Pixel overlap on aframe by frame
basis to detect Intersections

Detect Hand 13 Notes | Audio e Detect note hit by intersection of
Note Converter
Intersections & Mixer a hand and the front end of a note
and x, y position
Note Hit e Note Intersections on a frame by

frame basis along a horizontal

Note Score Keeper
Intersections axis

e Scoreisafunction of its inputs
(initially on hex display)




Audio Player and Mixer Module

Sine Audio Volume PWM
Generator Mixing Control Control

Naive Audio
mixing is just
adding and
dividing by n
13 channels
feed into Audio
Mixing










Timeline

Due date | Alejandro Sarah

11/11 Implementation of music storage, notes falling and Camera interface complete, HSV
playing when hit by cursors moved by buttons, multiple conversion and thresholding
notes playing

11/18 More complicated songs playing with perhaps some extra | Erosion/dilation, tracking of 1
gameplay features/graphics patch

11/25 Done with all essential features for basic gameplay- basic | Accurate tracking of 2-4 patches
song playing with according notes playing

12/2 Addons and extra features to be added Addons/improvement of tracking

algorithm




Questions?



