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A Music Performance Practice System
based on Vocal, Harmonic, and Percussive Source Separation
and Real-time Visualization of User Performances

AvakA DoBasHI!'®  YUKARA IKEMIYALP)  KaTsuTosHi ITovyamal-9 KazuyosHi Yosuil:d

Abstract: This paper presents a music performance practice system that can generate karaoke or minus-one
versions of arbitrary music recordings and analyze and visualize user performances in real time. This system
is implemented on a tablet computer for mobility and consists of three functions: instrument volume control,
music content visualization, and user performance analysis. When a user sings a song or plays a musical
instrument, the user is allowed to control the volume of each instrument group (vocal, harmonic instruments,
and drums) and musical contents (beat times, chord progressions, and vocal pitches) of original recordings
are visualized in synchronization with the music playback. To help a user effectively practice the musical
performance, the pitches of user’s singing voices and the chords of user’s guitar performances are analyzed
in real time and visually compared with original ones. This system needs to perform vocal, harmonic, and
percussive source separation and automatic content analysis in advance. To solve this problem, we propose a
source separation method that combines vocal-and-accompaniment source separation based on robust prin-
cipal component analysis with harmonic-and-percussive source separation based on spectral anisotropy. In
addition, we link the musical contents of original recordings with those analyzed by a crowd-sourcing Web
service called Songle. This enables us to reflect the latest content analysis results of Songle to the system.
The subjective experiment showed the effectiveness of the main three functions.
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Fig. 1 Usage example: A user is playing a keyboard with

the playback of the other instrument parts (vocal and
drums) while seeing the beat times and chord progres-

sions scrolled on the screen.
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Fig. 2 A screenshot of the proposed system.
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Fig. 3 How to use the proposed system.
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Fig. 4 Vocal, harmonic, and percussive source separation.
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Fig. 5 Vocal and accompaniment source separation.
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Fig. 6 Harmonic and percussive source separation.
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Fig. 7 Guitar performance.
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Fig. 8 Singing.
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Table 1 Questionnaire results of guitar performace assistance.
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Table 2 Questionnaire results of singing assistance.
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Fig. 9 A screenshot of Songle: The repeated sections, beat

times, chord progressions, and vocal pitches of music

audio signals are visualized on the browser.
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