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KaraoKey is a casual karaoke-inspired web app targeted towards
helping beginners improve their singing in real time. We aim to make
karaoke less intimidating.



Quantitative Use-Case Reguirements

Reguirement Quantitative Limit (current estimate)

Latency in real time feedback | Under O.25s

Latency in inputted song processing | <= the length of the song

Latency in analysis | < 5s

Pitch accuracy in user singing (real time) | >= 90%

Pltch accuracy in inputted songs

(asynchronous) S

Headset Microphone | Audio-Technica BPHSI

Audio Interface | Focusrite Scarlett Solo 3rd Gen




Solution Approach

e Melodies:
o Twinkle Twinkle Little Star
o Itsy Bitsy Spider
o Happy Birthday
e Songs:
I'm Yours- Jason Mraz
Wonderwall- Oasis
Livin’ on a Prayer- Bon Jovi
| Will Survive- Gloria Gaynor
Don't Stop Believin’ -Journey

e Cultural Considerations
o Song choices

O O O O O
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20 Hz is accepted as the lower limit of human hearing, which leads to a
Fast Fourier Transform size of 2205.

However, this number must be a multiple of 2, so we use 2048 to keep computing
power. Additionally, we don't expect many users to reach this lower limit.

o

fftSize = 2048

aubioPitch = aubio.pitch("yin", fftSize, frames, sampleRate)
aubioPitch.set_unit("Hz") # make sure output is in Hz
aubioPitch.set_tolerance(0.9) # had to set this value

print("sxx starting recording")
while True:
try:
audiobuffer = stream.read(frames)
signal = np.frombuffer(audiobuffer, dtype=aubio.float_type)

signalPitch = aubioPitch(signal) [0]
confidence = aubioPitch.get_confidence()

if (signalPitch != 0.0):
print(f"{signalPitch} / {confidence}")
except KeyboardInterrupt:
print("skx Ctrl+C pressed, exiting")
break

print("s«k done recording")
stream.stop_stream()
stream. close()
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Test, Verification and Validation

How do you test? Comparing recorded wavelength of known pitch to actual
wavelength on 2 samples (1 with mistakes, 1 without)

e C major scale
e Twinkle Twinkle Little Star
e |'m Yours

Automated Latency Testing
How do you measure success/passing a test?

e 90% of recorded wavelengths within 5% of actual wavelength
e Notes register within 0.25 seconds of being sung


http://audition.ens.fr/adc/pdf/2002_JASA_YIN.pdf

Murphy's Law

What happens if a test fails?
Pitch Tracking Accuracy:
e Test out a different pitch algorithm via Aubio
Pitch Tracking Latency:

e Consider optionsinC



Project Mlanagement - Division of labor

Kelly

Web application
Audio tracking

Kelly Testing, comparing,
SASE evaluating
Web Integrating audio .
Anita

framework processing in with
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Project MNlanagement - Schedule/Qantt Chart

schedule
phase 1 (groundwork) phase 3 (combine)
category specific
research algs
demo with a hardcoded scale
implement audio tracking in aubio
pitch detection test out best pitch tracking algorithm
test out pitch tracking on demo song
feedback generation
slack
figma ui
basic login and page navigation
research + try graphics packages
song can be selected + played
web app record while song plays
display target graphics while song plays

integrate with pitch detection

add feedback during/after song
slack
create blog
proposal presentation
design presentation (FIXME)
design report (FIXME)
final presentation
final report

decide on + order headset + interface

deliverables




Qoing Forward

We have adjusted our focus to using existing
modules rather than homegrown, and
increased emphasis on the gamified karaoke
element of the vocal coach.

Eo AN

Our focus is now on creating an enjoyable
and helpful experience for users that
want to gain confidence !
in their karaoke skills as
they practice.



