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Overview

TL;DR: take the analog input from a guitar and convert it into a
digital MIDI datastream via DSP Magic'™* in real time

*Not actually magic
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The “DSP Magic”



When u need to do some digital signal
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Frequency
Hz

27.500
30.868
32.703
36.708
41203
43.654
43.999
55.000

29.135

34.643
38.891

46249
51913
58270

69.296
7982

2 .98
103.83
11654

13859
155.56

185.00
207.65
233.08

277.18
311.13

369.99
415.30
466.16

554.37
622.25

739.99
830.61
932.33

1108.7
12445

1450.0
1661.2
1864.7

22175
24820

29600
3322 .4
37293

Two lowest notes a guitar in standard tuning can play:

5SHz Resolution = 200ms long DFT!
AKA 200ms latency!
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Frequency Response

Amplitude (dB)
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scipy.signal.iirpeak 200 300

Frequency (Hz)

scipy.signal.iirpeak(wo, Q, fs=2.0)
Design second-order IIR peak (resonant) digital filter.
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IR

12 Bit Bus

>

fofl e |||=>

- One IIR Biquad per frequency

- Can capture a frequency in 12ms
max

- First time using IIR filters, so

will be a stretch goal
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Note Decoder

amplitude

- Every note 1s made of a
fundamental and overtones

sample: 0 10000 20000
time: 0 0.23 0.45

196
- We only care about the

fundamentals (1.e. get rid

magnitude

of the overtones)

I 1 i
1000 2000 3000 4000
frequency in Hz
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Onset/Offset Detector

- Want to figure out when a note is played and not played
- Detect onsets with spectral novelty function (as of now)

- Detect offsets if amplitude crosses below certain threshold
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., Triangle
wave

www.explainthatstuff.com




Timeline
e Week 11/4-11/10: Get Parts, Record guitar audio snippets, Python
prototyping of DSP techniques

e Week 11/11-11/17: Analog input and sampling, MIDI verilog writing and
testing, finish DSP prototyping

e Week 11/18-11/24: Downsampling verilog, port DSP modules into verilog
e Week 11/25-12/1: Integrate/Debug, Experiment with MIDI Output
e Week 12/1-12/8: Touch Up



Questions?



