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AUTOMATIC NATURAL MUSIC TRANSCRIPTION

AN AI APPROACH TO 
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NEXT STEPS
●

●
● → →

DATASET: 138 MIDI files of expressive classical piano pieces

CONSTANT Q TRANSFORM (CQT): represents amplitude 
against a log frequency scale → geometrically spaced center 

frequencies and reduced number of frequency bins (less features)

CONVOLUTIONAL NEURAL NETWORK (CNN)
→

AUTOMATIC MUSIC TRANSCRIPTION (AMT)
●

OUR GOAL: to implement an end-to-end pipeline that converts .wav piano audio files into a “natural” score-like representation
2 MAIN STEPS: acoustic modeling (which closely follows Sigtia et al.) and score generation with smoothing. 

ACOUSTIC MODEL

SCORE GENERATION

TEMPO SELECTION 
+ BUCKETING

SMOOTHING

TEMPO SELECTION + BUCKETING:
●

●

SMOOTHING:
●

OBJECTIVE: derive a standard score from human performances

For 90.8% of songs without multiple tempo, at least one out of 
top 4 predicted candidate tempos (ranked by loss) is within 9% 

of actual median tempo up (tolerant to doubling/halving)

Where θ= tempo, and xi represents the ith note event
NOTE: multiple initial tempos θ for to explore local maxima

TEMPO SELECTION ERROR ANALYSIS
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HMM ERROR ANALYSIS

SONG ERROR vs TEMPO ERROR
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percent difference from median tempo

HIDDEN STATES: 
EMISSION STATES: 
PTRANS: 
PEMIT: 
INFERENCE: 

TRAINING SET TEST SET

F1-SCORE
TRAIN: 74.09% TEST: 54.45%

ACCURACY
TRAIN: 99.81% TEST: 98.72%


