Towards automated transcription of Hardanger fiddle performances
Olivier Lartillot (RITMO, University of Oslo); Lars Laberg Monstad (Bots for Music)
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The Norwegian Folk (*) The traditional Norwegian folk repertoire for Hardanger fiddle is Onset and offset |
Music Archive, now part  a rich cultural heritage mainly transmitted orally. Although timing of each Beat tracking Format that aligns
of the Norwegian National transcriptions have existed since the mid-20th century, they fail to note in seconds MEI with
Library, was established in capture essential aspects of 7
1951 to build a corpus of  the music, notably = e Pitch as Scale inference
audio recordings for ornamentation and strong ' j s ' frequency in Hz
research. Subset from beat unevenness, which is not
1953-1968 to avoid random but closely linked to Voicing Animated
copyright issues. 900 melodic structure and dance. . (melody vs. o
hours of recordings across Our aim is to transcribe drone) transcriptions
600 tapes, accompanied  performances while preserving g5 A s %ﬁ G on YouTube
by metadata including fine-grained details of note e :
tune titles and performer  timing and pitch intonation,
information. [1] with the longer-term goal of

linking these representations to
fully digitised scores.
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The Transkun model for note
detection by Yan and Duan [3]
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: Time-axis attention | ' presents two core limitations: through an innovative actually played sequentially. It is typical in this repertoire to
|| Feed-forward + norm ! o - harmonic comb technigue, hgve 2 notes of exactlly same
Enoderonly | - 1. Pitch is represented in discrete |}, <+ t6 polyphony. pitch played on two different
v 12-TET bins on a fixed 440Hz strings (i.e., two different voices)
Per-pitch interval scoring tuning, which cannot capture the ——| —] I_I at the same time. This causes
all (onset, offset) candidates fine-grained intonation required ﬂ L 1] L challenges:
¥ for Hardanger fiddle performance P — Need to highlight unisons in the
Neural semi-Markov CRF practice. | | | | | — — display (with black rectangles), in
score whole candidates together _ _ They are. played on a same order to he|p experts check and
v 2. (*) It assumes a single event [ ItCh curve tracking along string, since another long note ot transcriptions.
l Decoding (Viterbi) } type per pitch, so explicitly each note to estimate note  is played on the upper string. g neyral front-end cannot
best non-overlapping notes modeling unison as a distinct pitch height. The symbolic offset is aligned output unisons (*). They need to
v class would require an Also used as automated to the onset of the next note. be detected through signal post-
l Output: note events } impractical expansion of the pitch snapping iN mManual Other configurations induce processing (by detecting the

event-type space. note annotation. similar voicing decisions. resulting audio interferences).

Supervised machine learning requires annotated training data, which 'tch error collapse,

. . s . in cents: Beyond note transcription, the
was unavailable for Hardanger fiddle music (*). While the neural front long-term goal is to produce
end can be pre-trained on piano data [3], substantial domain-specific 14 complete score transcriptions
data remains necessary. We therefore created a dedicated dataset [2], 12.6

and align them with
performances. This requires
addressing several challenges,
notably beat tracking in
_________________________ Hardanger fiddle styles where the pulse can be highly irregular (*).
Such transcriptions will enable large-scale musicological analyses,

with expert musicians recording and precisely annotating performances
using our interface designed for that purpose, Annotemus. We are now
deploying this technology to over 5,000 public-domain Hardanger
fiddle tunes from the Norwegian Folk Music Collection (QR code ).

Beyond reducing annotation time, the resulting transcriptions are

Pitch MAE (cents)

substantially more precise than conventional human annotations, ) including the identification of tune variants, the study of
particularly in pitch estimation and note offset timing. Tasks that would 0 mmssmm  transmission patterns, and the computational modelling of stylistic
require hours of manual annotation can now be completed in about 20 Raw model + pitch characteristics.

(12-TET output) refinement
minutes of verification and correction. Ongoing learning of the neural
front end and refinement of the back end are expected to further reduce this effort. [1] Lartillot et al. “Segmentation, Transcription, Analysis and Visualisation of

the Norwegian Folk Music Archive”, DLfM 2022.
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Archive: Joan Gatti, Sindre Tronrud. Their work has been funded by RITMO and by a seed Precise Annotation of Note and Beat Onsets”, TISMIR, 2023.
funding from Humit, the Centre for digital development at the Faculty of Humanities of the 3] Yan and Duran. “Scoring Time Intervals using Non-Hierarchical
University of Oslo. Transformer for Automatic Piano Transcription”, ISMIR 2024.




