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Harmony Arrangements using B—Spline Tension Curves
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Abstract We suggest a graphical representation of the tension flow in tonal music using a
piecewise parametric curve, which is a function of time illustrating the changing degree of
tension in a corresponding chord progression. The tension curve can be edited by using
conventional curve editing techniques to reharmonize the original music with reflecting the
user's demand to control the tension of music. We introduce three different methods to
measure the tension of a chord in terms of a specific key, which can be used to represent the
tension of the chord numerically. Then, by interpolating the series of numerical tension
values, a tension curve is constructed. In this paper, we show the tension curve editing
method can be effectively used in several interesting applications: enhancing or weakening the
overall feeling of tension in a whole song, the local control of tension in a specific region of
music, the progressive transition of tension flow from source to target chord progressions, and
natural connection of two songs with maintaining the smoothness of the tension flow. Our
work shows the possibility of controlling the perceptual factor (tension) in music by using
numerical methods. Most of the computations used in this paper are not expensive so they can
be calculated in real time. We think that an interesting application of our method is an
interactive modification of tension in background music according to the user's emotion or
current scenario in the interactive environments such as games.

&J¢jo]: Tension curve, B—spline curve, Automatic harmony arrangement, Calculating of tension,
Spbace—time optimization
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