Science rules with gL~&s,/ Tools - New Updates, New Apps i*
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Since 2023, the Space for Interdisciplinary Experiments on Sound (SInES) of
the Vienna Systematic Musicology offers a range of free online tools at
https://sinestools.univie.ac.at/ with which researchers, students and
interested laypersons can gather a variety of music- and movement-related

data from audio (wav, mp3) and video (mp4) files (Reuter, Czedik-Eysenberg,
Cui 2023a&b).
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SInES Tools for data acquisition and empirical research (https://sinestools.univie.ac.at)

New Updates, New Apps

In recent months, a number of updates have been implemented that have made

the tools even more user-friendly, stable and productive:

» Pose/Hand/Expression Tracking: Integration of new Al models that now allow
more precise detection of movements in three dimensions.

» Pose/Hand/Expression Tracking: Adaptation of the detection rate to the
frame rate (fps) of the uploaded video (fewer drop-outs).

» Hand Tracking: Robustness in the assignment of handedness (no more two
left hands ;->)

» Emotion Analysis: device-independent connection of the Mindfield eSense
SCR sensor using an audio-to-USB adapter.

Based on pre-trained TensorFlow models for pitch recognition (CREPE, Kim et al.
2018) and for genre and mood estimation (Alonso-Jiménez et al. 2020), pitch
and genre & mood estimator apps were developed as new SInES Tools:
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VIP (Violin Intonation Program):
Application for intonation
control while playing the
violin, including adjustment of
the concert pitch and the
tuning system as well as error
tolerance, vibrato smoothing,
score calculation for into-
nation accuracy, etc.

Moving & Grooving:

Application that can be used
to search for correlations
between musician move-
ments and audio features. The
application draws line figures
of the movements recorded
via pose tracking and lists all
significant correlations found.

SHAPED (Sound Radiation,
Hand, Anatomy, Pitch &
Expression Display):

Merging the data obtained
with the SInES tools for Body,
Pitch, Hand and Expression
Tracking based on sonic
camera and normal camera
recordings. Thanks to the
pitch tracking model used
here, even fast-played notes
can be determined with a high
degree of accuracy and the
arrow keys can be used to
jump from note to note in
order to intuitively visualise
information about the body
and hand position, sound
radiation, intonation, express-
ion and a range of other tonal
parameters for each segment
of the piece.
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VIP Violin Intonation Program (Reuter, Kolsch 2024)
https://sinestools.univie.ac.at/vip.htm

video 01 | Video 02 | Video 03 | Video 04 | Video 05 | Video06 | Video 07 | Video08 | Video 09 | video 10

Loaded Video: "06 - Driick Drauf Junge - Growling Gregor" (from: hitps:/ /v youtube.com/watch Pv=weydt7 2068w )

all instruments . Saxophone solo
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Moving & Grooving (Reuter et al. 2024)
https://muwiserver.univie.ac.at/moving_grooving
res, Hand, Anatomy, Pitch & Expression Display)

SHAPED (Sound Radiation, Hand, Anatomy, Pitch & Expression Display)
https://muwiserver.univie.ac.at/sumu2024/violin_data.htm

Thanks to new Al models, existing SInES Tools have been improved and
new tools have been developed. The SInES Tools are now even more
frame-accurate, more robust and also more user-friendly than the first
versions. Pose and hand tracking tools can now track movements in three
dimensions and the interactive Valence/Arousal model now also allows
the skin conductance sensor to be connected to the PC using a
corresponding audio-to-USB adapter, regardless of the equipment.

In addition to Pitch and Genre & Mood Estimator tools, specialized
applications such as the Violin Intonation Programme (VIP) or the Sound
Radiation, Hand, Anatomy, Pitch & Expression Display (SHAPED) could also
be created, whereby the recorded movement curves (left/right, up/down)
are comparable to the corresponding movement curves of professional

MoCap systems.
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Movement curves of a violinist's right hand:
top (red): left-right movement: Qualisys MoCap system (100 fps) and SInES tool (pose-tracking Samsung mobile phone video, 10 fps)
bottom (blue): up-down movement: Qualisys MoCap system (100 fps) and SInES tool (pose-tracking Samsung mobile phone video, 10 fps)
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