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ABSTRACT

The extended abstract describes an onset detection algo-
rithm that is based on a classification of spectral peaks into
transient and non-transient peaks and a statistical model
of the classification results to prevent detection of ran-
dom transient peaks due to noise. Compared to last years
mirex contribution the algorithm has not been modified,
but bug fixes and a better parameter optimization proce-
dure should lead to improved performance.

1 INTRODUCTION

In the following article we are going to describe a transient
detection algorithm that has been developed for a special
application, the detection of transients to prevent transfor-
mation artifacts in phase vocoder based (real time) signal
transformations [5, 6]. This application requires a number
of special features that distinguishes the proposed algo-
rithm from general case onset detection algorithms: The
detection delay should be as short as possible, frequency
resolution should be high such that it becomes possible to
distinguish spectral peaks that are related to transient and
non transient signal components, for proper phase reini-
tialization the onset detector needs to provide a precise
estimate of the location of the steepest ascend of the en-
ergy of the attack. In contrast to this constraints the appli-
cation does not require the detection of soft onsets, where
a soft onset is characterized by time constants equal to or
above the length of the analysis window. This is due to
the fact that such onsets are sufficiently well treated by
the standard phase vocoder algorithm. False positive de-
tections are not very problematic as long as they appear
in noisy time frequency regions. A major distinction is
that a single onset may be (and very often is) composed
of multiple transient parts, related either to a slight desyn-
chronization of polyphonic onsets or due to sound made
during the preparation of the sound (gliding fingers on a
string). While these desynchronized transients are gener-
ally not considered as independent onsets they neverthe-
less constitute transients which should be detected for the
intended application.
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The evaluation of the transient detection algorithm for
onset detection and music segmentation tasks has revealed
that the detection results are comparable with existing al-
gorithms for onset detection or signal segmentation tasks
[7]. Therefore, it is now the major means for signal seg-
mentation and onset detection in IRCAM’s AudioSculpt
application [1]. Since MIREX 2006 a number of improve-
ments of the parameter adaptation procedure have been
realized and a number of bugs in the algorithm have been
fixed. We are interested to see whether the improvements
that we realized on our own database will be observed as
well in the MIREX evaluation.

In the following article we will briefly describe the al-
gorithm.

2 FUNDAMENTAL STRATEGY

There exist many approaches to detect attack transients.
For a number of current approaches see [2, 4, 3, 8]. In
contrast to the evaluation of energy evolution in integral
frequency bands, a criterion that most of the approaches
are relying on, the following article proposes a two stage
strategy which first classifies the spectral peaks in a stan-
dard DFT spectrum into peaks that potentially may be part
of an attack transient and those that are not. Based on
this classification a statistical model of background tran-
sient peak activity is employed to detect transient events.
The advantage of this two stage approach is that the tran-
sient components of the signal are classified with rather
high frequency resolution, allowing a precise distinction
between transient and non transient signal components.

The basic idea of the proposed transient detection scheme
is straightforward. A peak is detected as potentially tran-
sient whenever the center of gravity (COG) of the time
domain energy of the signal related to this peak is at the
far right side of the center of the signal window. Note, that
it can be shown [7] that the COG of the energy of the time
signal and the normalized energy slope are two quantities
with qualitatively similar evolution and, therefore, the use
of the COG of the energy for transient detection instead of
the energy evolution appears to be of minor importance.



3 FROM TRANSIENT PEAKS TO ONSETS

Unfortunately not every spectral peak detected as transient
indicates the existence of an onset. Further inspection re-
veals that spectral peaks related to noise signals quite of-
ten have a COG far of the center of the window. In con-
trast to spectral peaks related to signal onsets these false
transient peaks in noise are not synchronized in time with
respect to each other. This synchronization of a sufficient
number of transient peaks is the final means to avoid de-
tection of noise peaks as onsets.

To keep this abstract brief we will not describe the de-
tails of the statistical model, these details will be provided
in the final article.

4 DIFFERENCES IN THE 3 SUBMISSIONS

The 4 submissions differ slightly with respect to the in-
ternal parameters. All are based on the submission 3 of
MIREX 2005 which provided overall the best results. The
parameters have been optimized by means of a genetic al-
gorithm using our own reference data base.
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