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Comment by Rebecca Fiebrink
Nearly 30 years later, OSC continues to be 
an incredibly important protocol for 
countless computer music performance 
systems as well as interactive technolo-
gies in all sorts of other fields. It changed 
how I build creative software and how I 
teach creative computing to my students. 
Itʼs hard to think of many other technical 
standards or tools that have had such a 
pervasive and positive influence shaping 
the music that gets made in the ICMC 
community as well as the broader com-
munity of experimental electronic musi-
cians.

Post scriptum by Matthew Wright and 
Adrian Freed
Much could be and has been said about 
OSCʼs values, design, features, history, 
adoption, evolution, and ongoing (yet 
marginalized) success within various 
communities and domains; in the interest 
of space we focus on a few glaring flaws 
in this manuscript: Orthography: Open-
SoundControl is better. OSCʼs lack of pro-
scribed semantics makes it an encoding, 
not a protocol. Time synchrony within 
packets (“atomic”) has its own benefits; 
it and all of OSC support but do not 
mandate statelessness. In hindsight itʼs 
unfortunate we invented our own “pattern 
matching syntax similar to regular 
expressions”.
There actually was not a fully thought-
out, much less implemented, query sys-
tem (“requests for information”); the sub-
sequent history of work in this area 
demonstrates the difficulty of designing 
a useful and general query system. In 
hindsight itʼs fortunate James McCartney 
talked us into adding an explicit type 
signature to each sent message; this 
paperʼs “C struct” mentality would have 
led to great suffering over the years, but 
instead we now have unambiguous 
argument types and possible type poly-
morphism.
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Investigating the performance of a vio-
lin physical model: Recent real player 
studies
by Diana Young and Stefania Serafin

Initially published in: Proceedings of the 
ICMC 2007, pp. 394-397, http://hdl.
handle.net/2027/spo.bbp2372.2007.086

Original PDF with new page layout.

Comment by Chrysi Nanou 
The paper presents two virtual violin per-
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formance studies where a physical model 
of the instrument is driven either by pre-
vious measurements or by a live per-
former. In a simple two-bowstroke play-
ing task, the studies demonstrate the 
difference that a perceptual evaluation 
and adaptability of a live performer's ex-
pertise, their tacit knowledge, can make in 
the clear articulation of the two strokes. 
D. Young went on to work on a thesis on 
the hyperbow at MIT and continued to 
work in the Hyperinstruments team at the 
Media Lab.
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ABSTRACT

This paper presents the results of two recent pilot exper-
iments conducted to investigate the performance of a real-
time physical violin model using bowing parameters gen-
erated by a real player. In each of these two experiments,
the calibrated bowing parameters of bow force, bow speed,
and bow position (bow-bridge distance) are mapped to the
calibrated inputs of the physical model in order to examine
model’s response to realistic bowing control. In the first
experiment, previously recorded bowing parameters gener-
ated by a player are used to drive the model. In the second
experiment, the player is given live control of the model
(while the player monitors the synthesized sound through
headphones). This work is enabled by a playable measure-
ment system for violin bowing recently developed.

1. INTRODUCTION

Physical models of violins, which take as inputs physical
bowing parameters, have now reached the level of sophis-
tication at which the sound they produce compares well to
that of their real instrument counterparts. However, true
and complete validation of a particular model has not yet
occurred, as this requires demonstration of the same be-
havior as a real violin in response to realistically varying
physical input parameters, and large sets of real input data
have as of yet been unavailable.

In this paper, the results of two simple virtual violin val-
idation experiments are presented. In both of these experi-
ments, the calibrated bowing parameters of bow force, bow
speed, and bow position (bow-bridge distance) generated
by a real violinist were mapped to the calibrated inputs of
the physical model in order to examine model’s response
to realistic bowing control. In the first experiment, pre-
viously recorded bowing parameters generated by a player
were used to drive the model. In the second experiment, the
player is given live control of the model (while the player
monitors the synthesized sound through headphones).

The main motivation in conducting these experiments
was to begin to explore whether the coupling between a
calibrated bow controller and violin physical model is now
sufficient, as discussed in [7]. Included below are details of
the experiments and the results obtained.

2. BACKGROUND

The physical model used in these experiments was first im-
plemented as a Max/MSP external [1, 2, 3] but was ported
to the Pd environment for use in these studies. This model
incorporates the computationally efficient waveguide syn-
thesis first developed by Julius Orion Smith III [6], with
recent discoveries in the acoustics of bowed string instru-
ments [8].

In particular, the friction interaction between the bow
and the string is modeled taking into account the thermo-
dynamic properties of rosin discovered by Jim Woodhouse
and Jonathan Smith [5]. The model is calibrated from phys-
ical measurements on real violins and takes the physical pa-
rameters of bow force normal to the string, bow speed, and
bow position (bow-bridge distance) as inputs. The basic
operation of this implementation of the model was verified
in previous experiments [10, 4].

Two measurement systems were employed in the exper-
iments presented in this paper. In the first experiment, the
archived performance study, a Vicon motion capture sys-
tem was used to obtain bow speed and bow position, while
a custom designed playable measurement system [9] was
used to provide the bow force measurements. In the sec-
ond experiment, that involving live control by a player, the
custom system was used to provide the measurements of all
three bowing parameters.

3. EXPERIMENTS

In these virtual violin performance studies, two different
cases were explored, one in which the violin physical model
was driven with bowing parameters recorded from a pre-
vious performance by a real player, and one in which the
player was given live control of the model.

The measurement of bowing parameters was achieved
using a custom designed system, evolved from earlier Hy-
perbow controller designs [9], as well as a Vicon motion
capture system.

3.1. Archived Performance Study

The first virtual violin experiment used the data recorded
from a previous performance on the test violin. This simple
performance featured one full down-bow bowstroke, fol-
lowed immediately by one full up-bow bowstroke. Both

  394  

INVESTIGATING THE PERFORMANCE OF A VIOLIN PHYSICAL
MODEL: RECENT REAL PLAYER STUDIES

Diana Young Stefania Serafin

MIT
Media Laboratory

Aalborg University
Medialogy

ABSTRACT

This paper presents the results of two recent pilot exper-
iments conducted to investigate the performance of a real-
time physical violin model using bowing parameters gen-
erated by a real player. In each of these two experiments,
the calibrated bowing parameters of bow force, bow speed,
and bow position (bow-bridge distance) are mapped to the
calibrated inputs of the physical model in order to examine
model’s response to realistic bowing control. In the first
experiment, previously recorded bowing parameters gener-
ated by a player are used to drive the model. In the second
experiment, the player is given live control of the model
(while the player monitors the synthesized sound through
headphones). This work is enabled by a playable measure-
ment system for violin bowing recently developed.

1. INTRODUCTION

Physical models of violins, which take as inputs physical
bowing parameters, have now reached the level of sophis-
tication at which the sound they produce compares well to
that of their real instrument counterparts. However, true
and complete validation of a particular model has not yet
occurred, as this requires demonstration of the same be-
havior as a real violin in response to realistically varying
physical input parameters, and large sets of real input data
have as of yet been unavailable.

In this paper, the results of two simple virtual violin val-
idation experiments are presented. In both of these experi-
ments, the calibrated bowing parameters of bow force, bow
speed, and bow position (bow-bridge distance) generated
by a real violinist were mapped to the calibrated inputs of
the physical model in order to examine model’s response
to realistic bowing control. In the first experiment, pre-
viously recorded bowing parameters generated by a player
were used to drive the model. In the second experiment, the
player is given live control of the model (while the player
monitors the synthesized sound through headphones).

The main motivation in conducting these experiments
was to begin to explore whether the coupling between a
calibrated bow controller and violin physical model is now
sufficient, as discussed in [7]. Included below are details of
the experiments and the results obtained.

2. BACKGROUND

The physical model used in these experiments was first im-
plemented as a Max/MSP external [1, 2, 3] but was ported
to the Pd environment for use in these studies. This model
incorporates the computationally efficient waveguide syn-
thesis first developed by Julius Orion Smith III [6], with
recent discoveries in the acoustics of bowed string instru-
ments [8].

In particular, the friction interaction between the bow
and the string is modeled taking into account the thermo-
dynamic properties of rosin discovered by Jim Woodhouse
and Jonathan Smith [5]. The model is calibrated from phys-
ical measurements on real violins and takes the physical pa-
rameters of bow force normal to the string, bow speed, and
bow position (bow-bridge distance) as inputs. The basic
operation of this implementation of the model was verified
in previous experiments [10, 4].

Two measurement systems were employed in the exper-
iments presented in this paper. In the first experiment, the
archived performance study, a Vicon motion capture sys-
tem was used to obtain bow speed and bow position, while
a custom designed playable measurement system [9] was
used to provide the bow force measurements. In the sec-
ond experiment, that involving live control by a player, the
custom system was used to provide the measurements of all
three bowing parameters.

3. EXPERIMENTS

In these virtual violin performance studies, two different
cases were explored, one in which the violin physical model
was driven with bowing parameters recorded from a pre-
vious performance by a real player, and one in which the
player was given live control of the model.

The measurement of bowing parameters was achieved
using a custom designed system, evolved from earlier Hy-
perbow controller designs [9], as well as a Vicon motion
capture system.

3.1. Archived Performance Study

The first virtual violin experiment used the data recorded
from a previous performance on the test violin. This simple
performance featured one full down-bow bowstroke, fol-
lowed immediately by one full up-bow bowstroke. Both

  394  

INVESTIGATING THE PERFORMANCE OF A VIOLIN PHYSICAL
MODEL: RECENT REAL PLAYER STUDIES

Diana Young Stefania Serafin

MIT
Media Laboratory

Aalborg University
Medialogy

ABSTRACT

This paper presents the results of two recent pilot exper-
iments conducted to investigate the performance of a real-
time physical violin model using bowing parameters gen-
erated by a real player. In each of these two experiments,
the calibrated bowing parameters of bow force, bow speed,
and bow position (bow-bridge distance) are mapped to the
calibrated inputs of the physical model in order to examine
model’s response to realistic bowing control. In the first
experiment, previously recorded bowing parameters gener-
ated by a player are used to drive the model. In the second
experiment, the player is given live control of the model
(while the player monitors the synthesized sound through
headphones). This work is enabled by a playable measure-
ment system for violin bowing recently developed.

1. INTRODUCTION

Physical models of violins, which take as inputs physical
bowing parameters, have now reached the level of sophis-
tication at which the sound they produce compares well to
that of their real instrument counterparts. However, true
and complete validation of a particular model has not yet
occurred, as this requires demonstration of the same be-
havior as a real violin in response to realistically varying
physical input parameters, and large sets of real input data
have as of yet been unavailable.

In this paper, the results of two simple virtual violin val-
idation experiments are presented. In both of these experi-
ments, the calibrated bowing parameters of bow force, bow
speed, and bow position (bow-bridge distance) generated
by a real violinist were mapped to the calibrated inputs of
the physical model in order to examine model’s response
to realistic bowing control. In the first experiment, pre-
viously recorded bowing parameters generated by a player
were used to drive the model. In the second experiment, the
player is given live control of the model (while the player
monitors the synthesized sound through headphones).

The main motivation in conducting these experiments
was to begin to explore whether the coupling between a
calibrated bow controller and violin physical model is now
sufficient, as discussed in [7]. Included below are details of
the experiments and the results obtained.

2. BACKGROUND

The physical model used in these experiments was first im-
plemented as a Max/MSP external [1, 2, 3] but was ported
to the Pd environment for use in these studies. This model
incorporates the computationally efficient waveguide syn-
thesis first developed by Julius Orion Smith III [6], with
recent discoveries in the acoustics of bowed string instru-
ments [8].

In particular, the friction interaction between the bow
and the string is modeled taking into account the thermo-
dynamic properties of rosin discovered by Jim Woodhouse
and Jonathan Smith [5]. The model is calibrated from phys-
ical measurements on real violins and takes the physical pa-
rameters of bow force normal to the string, bow speed, and
bow position (bow-bridge distance) as inputs. The basic
operation of this implementation of the model was verified
in previous experiments [10, 4].

Two measurement systems were employed in the exper-
iments presented in this paper. In the first experiment, the
archived performance study, a Vicon motion capture sys-
tem was used to obtain bow speed and bow position, while
a custom designed playable measurement system [9] was
used to provide the bow force measurements. In the sec-
ond experiment, that involving live control by a player, the
custom system was used to provide the measurements of all
three bowing parameters.

3. EXPERIMENTS

In these virtual violin performance studies, two different
cases were explored, one in which the violin physical model
was driven with bowing parameters recorded from a pre-
vious performance by a real player, and one in which the
player was given live control of the model.

The measurement of bowing parameters was achieved
using a custom designed system, evolved from earlier Hy-
perbow controller designs [9], as well as a Vicon motion
capture system.

3.1. Archived Performance Study

The first virtual violin experiment used the data recorded
from a previous performance on the test violin. This simple
performance featured one full down-bow bowstroke, fol-
lowed immediately by one full up-bow bowstroke. Both

  394  

miriam akkermann


