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An Information-Theoretic Approach to
Automatic Piano Arrangement of Orchestral Music
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Abstract: In this paper, we consider the process of piano arrangement as a communication channel which
outputs playable piano scores while retaining as much information of the original piece as possible by apply-
ing principles of information theory. While previous systems for automatic piano arrangement often rely on
heuristic rules, we aim to reduce this process to the application of a single fundamental principle. By doing
so we avoid complicated manual work such as defining detailed rules and adjusting parameters. Thus, we
propose a method which calculates the local entropy of each note in an orchestral piece based on information
theory, and uses this information to arrange the orchestral score for piano. As exemplary results of the
proposed automatic arrangement principle, we present piano arrangements of Beethoven’s symphonies.
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Fig. 1 Beethoven: Symphony No. 5, Op. 67, First Movement,

measures 67 to 70
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Table 1 Pitch entropies of clarinet (Cl 1-2) and other instru-
ments calculated in the phrase shown in Fig.1. For
convenience of illustration, only the pitch classes are
shown here, whereas our algorithm accounts for dif-

ferent octaves.
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Fig. 2 Example of a sliding frame around notes A and B. Each

note’s weight wa: for entropy calculation is computed

based on their distance from the frame’s center.
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(a) Beethoven: Symphony No. 5, Op.

67, First Movement, measures 97 to 100
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Fig. 3 Excerpt of the original piece and the corresponding

piano reduction (1)
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No. 1, Op. 21, First Move-
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