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Modeling Performance Indeterminacies for Polyphonic Midi Score
Following and Its Application to Automatic Accompaniment

NAKAMURA E1Ta! YAMAMOTO RYUICHT2 SAITO YASUYUKI® SAKO SHINJIZ SAGAYAMA SHIGEKI!

Abstract: Score following plays an important role in automatic accompaniment, which is an automated
performance of accompaniment in synchrony with human performances. This paper describes the score
following capable of following performances with ornaments and improvised phrases. We construct a proba-
bilistic model of ornaments based on hidden markov model and discuss a method of describing the structure
of more indeterminate improvisational phrases. A score following algorithm based on the model is proposed
and its effectiveness is evaluated using human-played performances. An automatic accompaniment system
using the algorithm is built and its operation is tested.

Keywords: score following, automatic accompaniment, performance indeterminacies, hidden markov model,

tempo estimation.
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Fig. 1 Various realizations of a trill.
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Fig. 2 Topology of state transition probability for the perfor-
mance HMM. The i’th state corresponds to the i’th
“musical action” (chord, ornament etc.) of the perfor-

mace score.
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Fig. 3 Estimation of score location for a performance with

trills. In the piano roll, the vertical lines show onsets,
and the blue bold lines show onsets where the score

location estimation is updated.
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Fig. 4 Estimation of score location for a performance with

arpeggi.
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