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ABSTRACT

For a complete transcription of a guitar performance, the
detection of playing techniques such as bend and vibrato
is important, because playing techniques suggest how the
melody is interpreted through the manipulation of the
guitar strings. While existing work mostly focused on
playing technique detection for individual single notes, this
paper attempts to expand this endeavor to recordings of
guitar solo tracks. Specifically, we treat the task as a time
sequence pattern recognition problem, and develop a two-
stage framework for detecting five fundamental playing
techniques used by the electric guitar. Given an audio
track, the first stage identifies prominent candidates by
analyzing the extracted melody contour, and the second
stage applies a pre-trained classifier to the candidates for
playing technique detection using a set of timbre and pitch
features. The effectiveness of the proposed framework
is validated on a new dataset comprising of 42 electric
guitar solo tracks without accompaniment, each of which
covers 10 to 25 notes. The best average F-score achieves
74% in two-fold cross validation. Furthermore, we also
evaluate the performance of the proposed framework for
bend detection in five studio mixtures, to discuss how it can
be applied in transcribing real-world electric guitar solos
with accompaniment.

1. INTRODUCTION

Over the recent years there has been a flourishing number
of online services such as Chordify ! and Riffstation? that
are dedicated to transcribing the chord progression of real-
world guitar recordings [10]. As manual transcription de-
mands on musical training and time, such services, despite
not being perfect, make it much easier for music lovers
and novice guitar learners to comprehend and appreciate

"nttp://chordify.net/ (accessed: 2015-7-15)
Zhttp://play.riffstation.com/ (accessed: 2015-7-15)
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Figure 1. The spectrogram and tablature of a guitar phrase
that contains the following techniques: bend (a, b, ¢, g),
vibrato (d, h), hammer-on & pull-off (e) and slide (f, i).

music, thereby creating valuable educational, recreational
and even cultural values.

For solo guitar recordings, a note-by-note transcription
of the pitches and the playing techniques associated with
each note is needed. While the sequence of notes con-
stitutes a melody, playing techniques such as bend and
vibrato determine how the notes are played and accord-
ingly influence the expression of the guitar performance.
As shown by the guitar tablature in Figure 1, a complete
transcription of a guitar performance should contain the
notations of the playing techniques.

Unlike pitch estimation or chord recognition, research
on playing technique detection is still in its early stages.
Most of the existing work, if not all, is only concerned
with audio recordings of pre-segmented individual single
notes. For example, AbeBer et al. [1] collected around
4,300 bass guitar single notes to investigate audio based
methods to distinguish between 10 bass guitar playing
techniques. Reboursiere et al. [20] evaluated a number of
audio features to detect 6 playing techniques over 1,416
samples of hexaphonic guitar single notes. More recently,
Su et al. [18] recorded 11,928 electric guitar single notes
and investigated features extracted from the cepstrum and
phase derivatives to detect 7 playing techniques. It is,

3 Fretted stringed instruments such as the guitar usually employ the
tablature as the form of musical notation. Various arrows and symbols are
used in a guitar tablature to denote the playing techniques. To “generate”
the tablature from an audio recording, one would also need to predict the
finger positions on the guitar fret, which is beyond the scope of this paper.





















