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Goal 

 Created a method for pitch recognition and sheet 

music representation as page 1 of the app based off 

of  an assumption that each note has one dominant 

frequency corresponding to its pitch 

 Used the Audiokit toolbox in Swift to get accurate 

pitch recognition results 

 Created a piano page for novice learners to see how 

each piano key corresponds to each music notation 

 

 

 

 Create a method to transcribe a prerecorded audio input played by a 

phone or live music played by a piano or sung by human voice into 

sheet music 

 Create an iOS app that provides an interface for the end user for 

pitch recognition and displays the generated sheet music. 

 

Methodology  

Results  
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Creating Sheet Music 

Research Challenges 

 Adding musical notes at the correct location on the screen, keeping a 

count of which note has been played and placing the bar line based 

on the count required a very long algorithm 

 Performing error correction for notes that were wrongly identified due 

to external noise. While this is still not 100% accurate, it works with 

an 80% accuracy for monophonic music tones 

 Keeping track of the duration for which a pitch is played in order to 

identify the correct note (full, half, quarter or eighth) 

 For simplicity, assumed a 4/4 time signature and neglected some 

music symbols while creating the sheet music. Also, the symbols 

needed to be inverted on the upper half of the staff 

 Our Tempo Estimation code involves the use of neural networks and 

due to time constraints, extending the code to TensorFlow on Python 

and ultimately to Swift for incorporate it into the app was not possible 

 Memory limitations presented implementation challenges, leading us 

to use scaled conjugate gradient instead of Bayesian Regularization 

or Levenberg-Marquardt methods 

 

Motivations and Objectives 

 Use signal processing methods to make it easier for music teachers 

to provide their students with sheet music directly through our app 

instead of physically writing it 

 To accurately recognize notes and detect tempo from a piano using 

our iOS app and display them in the form of sheet music. 

 Obtain accurate music sheet transcription of monophonic song 

played on piano (e.g. Mary Had a Little Lamb) 

o We successfully ran the first page of our app with a 

series of different input audios out of which one 

result can be seen in the image below 

o Pressing the piano buttons on the second page 

created the corresponding sheet music based on the 

length of the button press and the note representing 

the button 

 

 

 

 

o On the Tempo Estimation side, we were not as 

successful. We argue that this is because of the 

apparent data overfitting.  

o We also tried considering the Fourier Transform, 

however this produces seemingly random results 

and very high errors 

 Used neural networks in MATLAB to perform tempo 

estimation via Neural Networks 

 

 

 Use of Synthetic Data is required 

 

 

 

 

 

 

 

 

 

 In the time given, we have been able to create an 

app that performs pitch recognition with high 

accuracy for monophonic tunes 

 It displays sheet music with certain restrictions on 

the time signature and the symbols which can be 

removed in the future 

 For tempo estimation, we might consider an 

implementation that keeps the peaks and removes 

the high frequencies of the random song. Then the 

Fourier transform might better detect the actual 

tempo with a proper multi-hidden layer neural 

network 

Conclusion and Future Work  

Optimal Design was shown to be a network of 10 

nodes. MATLAB toolbox only allows for 1 Hidden 

layer  

Time domain representation of songs. The recorded input of the song “Mary Had a Little Lamb” is shown on 

the left, and the Synthetic Data of a random song is shown on the right. We use damping to emulate the effect 

of playing the piano as shown. Sampling Frequency is chosen to be 8000Hz (not the ideal 44.1 kHz as per 

Nyquist because we are more interested in the intervals between the big peaks. 

The left two figures show the results when the time domain representation of the synthetic is used to train the neural network. 

The right two figures show the results when the Freq domain representation is used to train the network. Time domain results 

suggest overfitting while frequency domain are very random and overall incorrect.  
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