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Abstract

The voice is notoriously variable, and conventional measure-
ment paradigms are weak in terms of providing evidence for
effects of treatment and/or training of voices. New methods are
needed that can take into account the variability of scalar met-
rics across the voice range. The voice map, a generalization of
the phonetogram, offers a frame of reference that can be used
in many ways, for research and in the clinic. FonaDyn is a
proof-of concept workbench that we are developing in order to
explore and validate the mapping measurement paradigm. In
this demo, you can try FonaDyn, to visualize and measure your
own phonation faster and in greater detail than ever before.

Introduction

Since 2015, FonaDyn has evolved from an EGG analyzer
into a more general workbench for voice mapping and
measurement, with the ultimate goal of improving the
evidential value of quantitive metrics of voice. For every
phonated cycle, it analyzes many signal attributes over
all or part of the voice range, with real-time visual feed-
back that visualizes the great variability that exists within
and between individual voices. Phonation types such as
modal/falsetto, or any other types of phonatory differ-
ences, can be discriminated by clustering. FonaDyn can
be used to pursue many kinds of research and teaching,
on phonation, voice source dynamics, source-filter inter-
action and effects of therapy and/or training. It can be
used interactively, with scripted batches, or as a data-ac-
quisition front-end with extensive preview facilities and
file export to Matlab etc. Maps can be compared pre/post
intervention. The only constraint is that the phonation
must be reasonably periodic throughout.

Design criteria

e  Because of the voice is so variable, it is important to
collect as much data as possible. FonaDyn analyses
every phonatory cycle, when the phonation exceeds
an adjustable stability threshold.

e Real-time feedback is essential for establishing our
cognitive connection between the sound and the
metrics. FonaDyn's displays have neglible visual la-
tency.

e  Accurate SPL calibration is essential, and must be
as painless and portable as possible. FonaDyn can
guide the user to a uniform level calibration scaling
in all signal files.

e A single software software system cannot do every-
thing. Easy data exchange with other software is es-
sential.

Main features

FonaDyn inputs voice and EGG signals in parallel, and

visualises in real time a large number of metrics in the

coordinates of the voice field, with semitones on the hor-

izontal axis and decibels on the vertical axis.

e  Signals can be analysed live or pre-recorded.

e Voice maps have the layers density, clarity, crest
factor, spectral balance, cepstral peak prominence

smoothed (CPPS), EGG contact quotient, EGG peak
derivative, EGG index of contacting, EGG cycle-
rate sample entropy, and clustered EGG features.

e The analysis is cycle-synchronous wherever possi-
ble.

e EGG waveshapes are automatically clustered, to re-
veal regions of different phonatory regimes.

e Real-time displays of the voice map, the EGG wave-
form, time contours of selected metrics, and EGG
cluster centroids and waveshapes.

e  Multiple voice maps and difference maps can be dis-
played simultaneously, for assessment of changes
across interventions.

e Voice maps and clustering data are saved to and
loaded from ordinary CSV files, for simple ex-
change with Excel, Matlab, etc. for further analysis
and customized visualizations.

e A log file in .aiff floating-point, with a time track
and all metrics for every phonatory cycle, can be
created for detailed analysis.

e In conjunction with a log file, FonaDyn lets you
point in a voice map and listen to the sounds that
correspond to that place in the map.

e  Extra signal channels can be recorded in synchrony
at both audio and physiological rates.

e Batch operations can be executed using a simple
scripting mechanism.

e The source code is provided and editable in the
SuperCollider development environment, which
needs to be installed first.

e For SPL calibration, an integrated wizard supports
four different calibration scenarios, depending on
your equipment.

e Supports reading of most common signal file for-
mats with at least two channels: voice and EGG.
(44.1 kHz sampling rate only.)

e Comes with a 70+ page Handbook with sections for
Setup, Theory and User Manual.

Availability

FonaDyn runs on both Windows and Mac. Linux is pos-
sible with recompilation. FonaDyn is freeware, in the
public domain, subject to the EUPL 1.2 licensing terms.
The most up-to-date version can be freely downloaded at
https://www.kth.se/profile/stern/, where you will also
find links to several media presentations on voice map-
ping. The system is in constant development, so it is im-
portant to read the Release Notes every time you update.
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The FonaDyn user interface. There are no menus, most controls are visible all the time. Subpanels can be displayed
or hidden as desired.
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