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SInES Tools 

Since 2023, the Space for Interdisciplinary Experiments on 
Sound (SInES) of the Vienna Department of Systematic Mu-
sicology has offered a range of freely available online tools at 
https://sinestools.univie.ac.at/ [1], with which researchers, 
students and others can collect a variety of music-related data 
from audio and video files. The tools include applications for 
automatic pitch recognition, audio signal analysis, facial emo-
tion analysis, and pose tracking of musicians, conductors, and 
dancers [2][3]. The SInES tools offer quick and easy access 
to audio signal analysis as well as motion and expression 
tracking, which all follow the same workflow: 

 

Figure 1: Typical SInES tools menu. 

 
With a click on the start button, all values are set to 0 so that 
the respective tool is ready for the analysis. Then using the 
upload button an audio (mp3 or wav) or video file (mp4) is 
uploaded to the browser and clicking on the analyze button 
will start the analysis. Depending on the size of the audio or 
video file, this can take a few seconds to a few minutes. Dur-
ing the wait time, a display of interactive curves for the indi-
vidual sound and/or movement characteristics as well as a list 
of their mean values, medians, standard deviations, minima, 
maxima and ranges is shown. The data can be displayed as 
JavaScript arrays via the Show JS Arrays button (if you want 
to embed the result in other JavaScript applications) or ex-
ported as a CSV file for further processing/analysis e.g. in Ex-
cel, Matlab or Python via the Export CSV button. The analy-
sis itself takes place entirely in the user's browser, i.e. the au-
dio and video data are not uploaded to a third-party server, but 
remain on the user's own computer during all steps of the anal-
ysis. 

Updates and improvements in Audio Signal 
Analysis Tools 

In addition to the audio signal analysis tool [4], which is based 
on the updated Meyda 6.0 library [5], the integration of 
Essentia.js now enables a more comprehensive and in-depth 
analysis of audio files [6]. This includes feature extraction in 
the areas of pitch, chroma & beat detection [7]; spectral 
Features [8]; analysis of frequency bands including MFCCs, 
ERB, Bark bands and Mel bands [9]; as well as the estimation 
of musical genre or mood [10]. Further new additions are new 
tools for formant estimation [11] based on the 
formantanalyzer.js library [12] as well as an Extreme Metal 
Vocals Analyzer [13], based on the hardness model by 

Czedik-Eysenberg [14][15] and listener data on the 
perception of extreme metal vocals [16]. This prototype 
enables acoustic analyses of self-recorded vocals, which are 
being compared to a database of metal vocal tracks and likely 
semantic associations (e.g. “demonic”, “raw”, “angelic”) are 
being predicted. 

 

Figure 2: Spectral Feature Analysis Tool [8]. 

 

Figure 3: Formant Estimator [11]. 

 

Figure 4: Extreme Metal Vocals Analyzer [13]. 
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For pitch recognition, the new Onset, Tempo & Pitch Analy-
sis Tool [17] based on Aubio.js [18] can be used to apply var-
ious pitch and onset analysis algorithms to monophonic audio 
files, while the new AI pitch estimator [19] can also be used 
to estimate the pitch of fast tone sequences very accurately. 

 

Figure 5: AI Pitch Estimator [19]. 

 
Based on the CREPE pitch detection model [20], an applica-
tion for intonation control for violinists was created in 2024 
together with Stefan Kölsch and Matthias Bertsch (Violin In-
tonation Program, VIP) [21]. The program evaluates the notes 
played and displays the pitch deviation in Cents, allowing the 
player to select the concert pitch and tuning system as a refer-
ence system and to set the error tolerance. In addition, the pro-
gram has a vibrato smoothing function with an adjustable 
smoothing window to ensure that the pitch is correctly de-
tected during a vibrato. While playing the violin, a high score 
for intonation accuracy is calculated and sound characteristics 
such as spectral centroid, spectral spread and MFCCs are rec-
orded. A planned update will also enable the derivation of spe-
cific sound styles based on these features. 

 

Figure 6: VIP – Violin Intonation Programme [21]. 

Updates and Improvements in Motion Tracking 
Tools 

The pose tracking [22] and hand tracking [23] applications 
(currently supported in Chrome only) have been completely  
reengineered. They now enable frame-by-frame tracking of 
body and hand movements in three dimensions by leveraging 
depth information from video frames.   

 

Figure 7:  3D Pose Tracking [22] 

 

Figure 8: 3D Hand Tracking [23] 
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With the new Point Tracking Tool [24], eight arbitrary points 
in a video can be tracked in high temporal resolution. In 
addition to the speed of the video, the size of the point 
environment (template) can be freely selected as well as the 
radius in which the point is to be searched from frame to 
frame. This application is particularly suitable for tracking 
non-human or periodic movements of musical instruments or 
their strings, membranes and reeds in high-speed videos. 
 

 

Figure 9: Point Tracking Application [24] 

 

Updates and Improvements in Emotion Track-
ing Tools 

The Facial Expression Analysis [25] has been revised so that 
the automatic emotion detection from a facial expression in a 
video is now also possible frame by frame. This means that 
even very brief changes in the emotions of actors, viewers, 
listeners, etc. can be detected in videos now.   

The Emotion and Audio Feature Analysis application [26] for 
tracking emotional responses while listening to music or 
sounds has also been updated. The display of the valence-
arousal axes is now interchangeable, and other axes can easily 
be added to support annotation of custom response 
dimensions  in the future. A Mindfield eSense sensor for skin 
conductance or finger temperature can now be connected via 
an audio-to-USB adapter. The recorded sensor data is 
analyzed with the original Mindfield scripts (Firefox only). 

 

 

Figure 10: Facial Expression Analysis [25] 
 

 

Figure 11: Emotion and Audio Feature Analysis [26]. 
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It’s online, it’s free, it’s one click away     

The latest update to the SInES Tools introduces several 
powerful enhancements to improve functionality and user 
experience. The audio signal analysis uses the latest version 
of Meyda.js and further tools have been created based on 
Essentia.js, focusing on pitch, chroma, tempo, spectrum, 
genre and mood detection, as well as other apps for robust 
pitch recognition, violin intonation scoring and extreme metal 
vocal classification. With the new update, body and hand 
motion tracking of individuals in videos are now possible in 
three dimensions and on a frame-by-frame basis. 
Additionally, a new point tracking app allows for the selection 
and tracking of arbitrary points within a video. Facial 
expression tracking in videos is now also possible frame-by-
frame, and skin conductance and finger temperature sensors 
from Mindfield can now be integrated into the Valence-
Arousal application. 

Acknowledgment: A big thank you to Stefan Kölsch for his 
support in the creation of the Violin Intonation Programme. 
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