












Figure 5: The IEEE 1599 application integrated in
the museum exhibition at Berlin.

sic to young students. At the moment of writing, the first
release is already available on the bookshelves.

Now we will briefly describe the main advantages of the
IEEE 1599 approach to music teaching and learning. This
issue has been already addressed in a number of scientific
works. As regards IT scientific community please refer to [7],
whereas the most recent advances in the field of pedagogical
research have been discussed in [10].

First, let us focus the issue of computer-supported teach-
ing of music notation. Virtually there are no limits to the
possibilities of including heterogeneous kinds of notation.
For instance, the Prélude from Suite n. 3 by Silvius Leopold
Weiss - available in the EMIPIU digital library - contains
an example of ancient French lute tablature. Similarly, the
study of Gregorian plainchant notation or ancient keys sight-
reading can be improved thanks to the availability of a syn-
chronized score version transcribed in modern notation.

Presenting ad hoc materials in an interactive and inte-
grated environment can foster advanced learning activities.
In this sense, it is worth citing the piece “Pas de six: Vari-
ation III” (also known as “Falling crumbs”) from The Sleep-
ing Beauty by Pyotr Ilyich Tchaikovsky. This case study,
available in the EMIPIU portal and discussed in [9], intro-
duces another kind of non-standard notation, namely the
system for recording and analysing human movement in
dance known as Labanotation [8]. Thanks to the intrinsic
characteristics of IEEE 1599, the activity of dance teach-
ers and choreographers can take benefit from an integrated
environment where videos of different dance and music per-
formances are synchronized with standard music notation as
well as Labanotation.

3.3 IEEE 1599 and Cultural Heritage
In the framework of the TIVal project (Tecnologie In-

tegrate per la documentazione e la Valorizzazione dei beni
culturali lombardi), supported by the Lombardy Region, a
campaign held at the Certosa of Pavia (Italy) produced the
digitization of 13 graduals dating back to the XVI century
and containing masses in neumatic notation.

A Web portal containing selected masses has been released
[6] and is available at http://graduali.lim.di.unimi.it.
A screen capture is shown in Figure 6.

For this repertoire, score notation substantially differs from

Figure 6: Web portal of the TIVal project.

Common Western Notation, namely standard score nota-
tion. There are commonly accepted transcription rules to
convert neumes into modern notation, so that a standard
symbolic encoding can be obtained. In the IEEE 1599 doc-
ument, both plainchant neumes and their modern transcrip-
tion can be described. A comprehensive encoding may in-
clude lyrics as well.

As regards notational aspects, the original score, a more
recent printed version and a transcription in modern no-
tation have been encoded. Audio contents include a vocal
version, recorded in a schola cantorum, and a synthesized
instrumental performance.

This kind of approach presents a number of advantages:
first, contents are available via the Web, allowing a huge au-
dience to watch relevant historical documents usually pro-
tected and reserved for scholars and researchers. Besides,
even people with no knowledge about neumatic notation can
experience interaction with music contents, ranging from a
mere score following to the choice of in-use materials and
comparisons among notations. Finally, experts have a pow-
erful tool for their research. For instance, due to the ex-
tremely wide diffusion of this repertoire and to the hand-
made process of copying, often manuscripts presented small
variants as regards note pitches or grouping into neumes.
Thanks to this tool, comparisons can be easily performed in
a fully synchronized environment.

Due to its features, IEEE 1599 has been recently adopted
in many musicological projects presenting Web outcomes. A
relevant example is the project Thematic catalogue in music:
features and perspectives in the digital era, started in 2009
and financed by the Italian Ministry of Education, Univer-
sity and Research (MIUR). In this context, a thematic cat-
alogue of selected Italian composers (Domenico Guaccero,



Alessandro Rolla, etc.) was released. IEEE 1599 was em-
ployed to encode music incipits and to enable content-based
score queries. The Web application can be found at:
http://www.prin2009.lim.di.unimi.it.

Similarly, the Laboratorio di Informatica Musicale is cur-
rently cooperating with Leipzig Bach Archive, namely the
most comprehensive Bach collection anywhere, whose library
features original sources, manuscripts, rare books, and early
printed editions. The goal is applying IEEE 1599 technolo-
gies to a set of multimedia contents related to Johann Se-
bastian Bach.

4. CONCLUSIONS AND FUTURE WORKS
We presented a number of case studies that benefit from

the employment of commonly available Web technologies as
well as customized solutions in order to solve the challenges
that arise from the “webization” of multimedia applications.

The IEEE 1599 initiative will go along the way here de-
scribed, constantly increasing the collection of encoded ma-
terials and exploiting the technological advancements in or-
der to provide an advanced on-line fruition of contents.

Currently, the most promising researches address two as-
pects of the standard. First, a special interest group on edu-
cation is exploring the possibilities to foster adaptive learn-
ing in music field through a rethinking of both traditional
and technological didactic tools. The goal is designing and
implementing an active music e-book, whose contents and
learning paths are user-tailored and automatically adapt to
the student, also in the context of special need education.

Another relevant research currently under development
addresses Digital Right Management and Intellectual Prop-
erty in IEEE 1599. In fact, since this format embeds a poten-
tially high number of heterogeneous materials, issues about
multiple right holders, different distribution licences, etc.
can emerge. Besides, structuring multi-layer information in
a single document introduces new kinds of rights, such as
synchronization rights. Intellectual property in IEEE 1599
can be a challenging matter, but it can also suggest new
strategies to deliver multimedia contents over the Web.
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