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Goals and Motivation
○

● Propose an alternative approach to piano 
transcription using semantic segmentation that would 
make the process faster, easier and more accurate

● Provide a real time application that can transcribe 
piano music into a midi file  from a video feed

● Use computer vision and deep learning to recognize a 
keyboard and the keys being pressed in each frame

● Create a piano keyboard graphic that can display midi 
output
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Tools and Approach 

Challenges
● Detection of keyboard and keys being pressed in a 

given video frame
● Data collection for second CNN to detect pressed 

keys by manually labelling each key in training videos 
as pressed or unpressed

● Developing approach to detecting pressed keys with 
second CNN. Decided to use difference images after 
getting inaccurate results with regular images. 
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1. Semantic Segmentation: per-pixel classification of 
images using convolutional neural network 
techniques (specifically the U-Net architecture)

2. Homography: image transformation which allows for 
correction of flat surfaces to normalized, front-facing 
orientation without the need for 3D information

3. Convolutional Neural Net: neural network used to 
classify images through learned feature filters
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Future Work 

● Semantic Segmentation results  on a test video:
○ Accuracy: 98.6%
○ Precision: 94.7%
○ Recall: 98.5%
○ F-Score: 96.5%

● White Key CNN results:
○ Accuracy: 87.3%
○ Precision: 79.1%
○ Recall: 94.6%
○ F-Score: 86.2%

● Black Key CNN results:
○ Accuracy: 87.6%
○ Precision: 68.9%
○ Recall: 97.7%
○ F-Score: 80.8%

Key accuracy is highly dependent on a good semantic 
segmentation result. This, combined with the fact that some 
keys tend to go off as false positives (low precision) when 
surrounding keys are pressed. This can cause some 
inaccuracy and jittering in the final result. However, 
generally our results are fairly close to what is played.

Improving accuracy of all three neural networks 
through more varied datasets would greatly 
improve the final result. This is something that is 
difficult under a single semester time constraint.

In the long term, this process could conceivably be 
reversed to direct a robot arm to play the piano 
based on MIDI input alone.
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