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ABSTRACT

Music is not just an art of sound. Both the audio and visual
aspects of a musical performance, especially their associa-
tion, are important for expressing players’ ideas and engag-
ing the audience. In this paper, we present a first attempt
to separate sound sources and associate them to players
detected in the video of a multi-instrument musical per-
formance in a score-informed fashion. Our approach en-
ables novel music enjoyment experiences that allow users
to choose a player in the video and separate/enhance the
corresponding sound source.

1. METHOD

Figure 1 illustrates our proposed approach, which operates
in a score informed fashion. The MIDI score of the perfor-
mance is available to guide both the separation and associ-
ation processes. On the audio side, Dynamic Time Warp-
ing is applied first to find the optimal alignment between
audio and score feature sequences. Then we adopt a state-
of-the-art score-informed source separation method called
Soundprism [1] to separate the sources, after which each
score track is associated with a sound source.

On the video side, the natural correlation between the
visual motion in performance and auditory note onsets makes
it possible to associate the different players in the video
to the separated sound sources. This correlation is espe-
cially prominent for string instruments, as many notes are
started by a bow stroke, that is, many onsets of notes can
be matched to onsets of bow strokes. So we extract the
bowing motion of string instrument players using an opti-
cal flow estimation method [2], and then match bow stroke
onsets with note onsets in score tracks to achieve source
association. The Hungarian algorithm is then used to find
the optimal association among all the bijections from video
tracks to sound tracks.
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Figure 1. The proposed score-informed audio-video
source separation and association system. Each separated
audio source is associated with a performer from the video.
The association is indicated by the color matching.

Figure 2. Example application of the proposed method.
By clicking on a player, a user can isolate/enhance the cor-
responding sound track of a string quartet.

2. RESULTS AND DEMOS

Figure 2 conceptually demonstrates an application inter-
face of our proposed system. It enables novel music en-
joyment experiences that allow users to target an audio
source by clicking on the player in the video and sepa-
rate/enhance it. Formal evaluation on an audio-visual mu-
sical performance dataset where pieces were assembled
from separately recorded but well coordinated individual
tracks shows that the proposed system achieves good source
separation and association results.
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