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Goal: Conduct an Orchestra based on
Hand Movements

® Score transferred through a USB Port
o User conducts the entire orchestra and smaller sections
® Qutput orchestra music and graphical representation of the

orchestra on the screen
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® Score Management
- Music data handling

- Takes numeric user signals and
score data to determine what

instruments play when
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® Score Management
- Music data handling
- Takes numeric user signals and
score data to determine what

instruments play when

® Conductor
- User Interface

- Generates numeric signals from
user movement
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® Sound Synthesis
- Given on/off and pitch

- Generates actual sound
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o |28 ticks per beat

e At 50 bpm a tick lasts for 9.4ms

- humans can detect differences of ~20-30ms

o Uneven note durations (e.g. triplets) won't sound choppy




NoteData Format
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Start Beat | Start Tick

Instrument

Pitch

Enable

0-11 (0-4095) | 12-18 (0-127)

19-25 (0-127)

26-32 (0-127)

33 (0-1)

e Fach NoteData takes up one 36 bit wide SRAM location

e Two NoteData events per note (on and off) = 72 bits per note
® 500 Measures in 4/4, average of 15 notes per beat = 2.06Mb
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USB Input (Data Reading Timings)
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Tick Counter
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>[ TZI:Ck Counter } /; >

reset

tempo

o Counts the # of clock cycles that have elapsed since the last tick

® Calculates the # of clock cycles that should elapse before the next

tick based on the tempo

® [ncrements the current tick when count = calculated

tempo beats 128 tzck_ 1 mm:tempo_ 8 tick

4 min min 60 sec 15 sec

1 15 sec 27,000,000 clk 50,625,000 clk

tempo~ 8 ftick sec tempo ftick




Conductor
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Conductor Module
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Conductor Module
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Conductor counter), the next time the LED moves to a

o different position, the beat enable is high
mamies | | ] De lempo is based on the velocity of the LED

articulation
section sel

8




Sound Synthesis
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Instrument Manager
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te_enb ® Represents a section of

Y instruments (strings, brass,etc),

v Y and produces audio signals for

D Instrument Manager “ the instruments at specified
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representing the location in the
orchestra




Mixer
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Compressor
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Memory and Resources
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Memory and Resources
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Sound sample lookup table
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Memory and Resources
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Sound sample lookup table Sound sample lookup table
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Memory and Resources
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~4000 samples per instrument ~4000 samples per instrument
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Sound sample lookup table Sound sample lookup table
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Memory and Resources
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~4000 samples per instrument ~4000 samples per instrument
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Sound sample lookup table Sound sample lookup table
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~15 instruments




Memory and Resources

- > . : 2 . . DN L gome gy ¥ TR 2 3 ' P : .
s %WMMW?(’"Q»M" Ad bt 3 TN “ Vol J'“.‘d‘.'u“&&“;f"u‘“m{%w

~4000 samples per instrument ~4000 samples per instrument
g s T >

Sound sample lookup table Sound sample lookup table

16|16(16(16|16|16|16 16|16|16(16(16|16|16

~15 instruments

0.96Mbits out of 2.5Mbits on one FPGA







Timeline
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