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Abstract

This paper proposes three methods for improving the accuracy of auto—music transcription considering with
time—varying tempo from monophonic sound. The first one that uses TV(Total Variation) filter for smoothing the
pitch data reduces the fragmentation in the pitch segmentation result. Also, the measure finding method that com-—
bines three different ways based on pitch and energy of sound data, respectively as well as based on rules produces
more stable result. In addition the temporal result of note-length encoding is corrected in optimal way that the re—
sulted encoding minimizes the sum of quantization error in a measure while the sum of note-lengths is equal to the
number of beats. In the experiment with 16 children songs, we obtained the improved result in which measure finding
was complete, the accuracy of encoding for note-length and pitch was about 91.3 and 86.7, respectively.

Key Words : Automatic Music Transcription, Monophonic, Time-varying Tempo, TV Filter, Pitch Smoothing,
Measure Finding, Optimal Encoding of Note-length
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Table 1. Syllable boundaries search algorithm based on BIC

step 1 Interval initialization [a, b] ta=1;0=2

step 2 Boundaries search using BIC in [a, b]

step 3 If there is no boundary in [a, b]

then b? b+1;
Ese a=t+1;b=a+1;
(t is boundary)

step 4 step 2 repeat
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Table 2. Binary interval separation algorithm with energy

tep 1 Detection of end point Pause Intervals using Energy = £
| Step Number of Measure =1,
(Initialization) -
Measure Length = Total Length of Song =7
Find center position of current level’s Measures
from set F
step _2
(Recursive) If all the measures have center position near point in £/
then binary interval separation with #, repeat Step 2;
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(Slgilé)s Output : Previous level’s searched Measure points
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Table 3. Note pool construction and note length correction
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Output : final note combination
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Table 4. Note length and note scale accuracy
it Meas#;hgztsectmn Note of | Note of
_ length(%) | code(%)
Previous | Proposed
song 1 |correct|correct| 94 90
song 2 - |correct| 96 92
song 3 |correct|correct| 93 90
song 4 |correct|correct| 91 86
song 5 |correct|correct| 92 82
song 6 |correct|correct| 89 85
song 7 |correct|correct| 92 84
song 8 |correct|correct| 90 87
song 9 |correct|correct| 89 94
song 10 |correct|correct| &8 84
song 11 |[correct|correct| &9 80
song 12 |correct|correct| 94 81
song 13 |correct|correct| 90 90
song 14 |correct|correct| 93 87
song 15 |[correct|correct| 90 88
song 16 - |correct| &9 86
Total 91.33 | 86.67
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