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Use-Case Requirements
Requirement Result Quantitative Limit

Latency in real time feedback (AJAX) 0.05s Under 0.25s 

Latency in inputted song processing 0.51s <= 10s

Latency in analysis 0.26s < 5s

Pitch accuracy 99.4%* >= 90%

Headset Microphone Audio-Technica BPHS1 Audio-Technica BPHS1

Audio Interface Focusrite Scarlett Solo 3rd Gen Focusrite Scarlett Solo 3rd Gen

*ignores octave errors



Solution Approach - User Recording
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Solution Approach - User Visualization
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Complete Solution

https://docs.google.com/file/d/1jVXpeE0kBU31Hhe0FkNE9L9ifnAKHd6x/preview


Testing Practices

How do you test? 

Latency: Use python’s built-in time module

Accuracy: Use our scoring algorithm

How do you measure success

Latency: <10s for song processing, <5s for analysis

Accuracy: >= 90%* of notes correct

*ignores octave errors



Pitch Detection and Feedback Algorithm Testing

Requirement Test Input Expected Test 
Output Actual Output

Latency in inputted 
song processing 

Happy Birthday MIDI file (20 
seconds) <= 10s 0.51s

Latency in analysis Happy Birthday MIDI file (20 
seconds) < 5s 0.26s

Pitch accuracy 

108 known pitches >= 90% 100%

Happy Birthday MIDI file (20 
seconds) >= 90% 99.4%*

*ignores octave errors



What We Tried and What Didn’t Work

Problem Fix What Happened

Sending .wav File to PDA Set Mime Type in MediaRecorder No RIFF Header

No RIFF Header Add RIFF Header Manually Noisy output

Noisy Output Update MediaRecorder Track 
Settings Noisy output

File exports as Ogg not Wav Convert to Ogg to Wav Ogg file corrupted, no header



Design Tradeoffs
Pitch Detection Algorithm: Homegrown vs. Module

● More control with a homegrown algorithm.
● It is very complex and difficult to create a fast algorithm to detect pitch.
● Lack of signals experience. 

Backend Language: C++ vs. Python

● Most heavy computation is handled by modules.
● With initial tests, we predicted Python would be fast enough.

Web Application Framework: Django vs. Flask

● MVC more intuitive in Django
● Previous experience with Django



Project Management - Division of labor
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Project Management - Schedule/Gantt Chart



Remaining Steps
User Experience

● Polish UI and navigation
● User testing and feedback

Add More Songs for Demo

● Currently “Happy Birthday” 

Add More Analysis Afterwards

● Add more statistics (i.e. sharp, flat, how close, etc)


