Input Methods for Music Notation Software

Overview

Many methods exist for entering musical data into computers. In this class we explore four of them: ASCII text entry, MIDI entry, optical music recognition (OMR), and hybrid systems involving MIDI data enhanced with ASCII refinements. Many software products have been developed using all of these methods. The programs we use to illustrate them are indicated on the panel.

More than a hundred music-notation programs have been written, the bulk of them between 1985 and 1995. In the late 1980s, the Macintosh was a popular platform for notation software. Its graphical and MIDI capabilities attracted many independent developers. By the late 1990s, the popularity of the Windows operating system attracted the attention of some developers, but few new programs have appeared in recent years. Meanwhile, most Macintosh notation programs are no longer supported, since they do not run on Apple’s OS X platform. Finale originated as a Mac progam, Sibelius as a program for platforms (the Acorn Archimedes among them) sold only in the UK. Notation software has long lagged on Unix platforms. 

Commercial publishers have preferred the offerings on Macs and PCs.     

Stages in the creation of musical scores

In the traditional model of music publishing, a composer wrote a score by hand, sent it to a publisher, who provided for its editing, typesetting, and distribution. A final draft was sent to the composer for corrections. The publisher controlled most of the steps in the process, often including the authorization of “derivative uses” of the material (e.g., for film music, arrangement). 

One of the fundamental things that has been changed by the introduction of the computer is that there is no longer any necessary starting point in this process. “Composition” does not necessarily imply the existence of a written score, since algorithmic and improvised works play an increasingly larger role in musical life. Composition may be MIDI based or it may be involve the use of sound materials not dependent on analog instruments. 

A notated score is likely to be created by the composer and increasingly new works are edited and distributed by the composer as well. This change of paradigm plays a significant role in the copyright wars that abound in music.

ASCII-based input methods

ASCII code (consisting of letters, numbers, and punctuation marks) is unglamorous but impressively durable. The “work-horse” codes for musical notation developed prior to the existence of personal computers (c. 1982) have been in steady use for the professional publication of music and the formation of large, international databases of musical materials. 

For ordinary users, great emphasis has been placed on ease of use, but professional operations still generally prefer the aesthetic quality, precise control, and archival quality of data encoded in ASCII.

ASCII Input: The Guido Noteserver

A simple example of ASCII input is provided by the Guido Noteserver. The virtual keyboard may be used to select pitches, the row of note values above it to specify the duration of each note. Alternatively, the user may simple write the appropriate codes in the window at the top of the screen.
The Guido input system is representative of many others, in that while pitch and duration are addressed separately in input, they are interleaved in the code which is stored. 

MIDI Input

MIDI input is by far the most popular means of data entry. Whether or not it is efficient depends on the complexity of the music and the user’s objectives. It is best suited to simple musical textures and regular meters.

In a later section we will give attention to specific pros and cons. For now it is only important to note that there are countless input devices which can provide MIDI input. Keyboards are best known, but various wind and string instruments can be used for MIDI input. 

The central distinguishing feature of MIDI is that it can (in “unquantized” settings) replicate actual performance time. This is an advantage if the objective is recording. It is often a disadvantage for notational input, because the temporal syntax of conventional notation rarely coincides cleanly with the numeral syntax of metrical values. The main disadvantage of MIDI is that it can only provide a few of the many parameters of music required for notation and careful users generally must spend much additional time enhancing and correcting data. 

Data quantization issues in MIDI

Many of the MIDI files that can be downloaded from the internet are unquantized. (They record times elapsed in playing.) The music shown here was “transcribed” from an unquantized file. The results are typical: the “downbeat” at the start of the second system should be an upbeat to the same measure. The appropriate location for barlines is indicated by the red vertical lines. 

Other problems characteristic of MIDI import are indicated by the irregularities of beaming in System 1, the redundant ties, and the irregular texture and harmonies in the accompaniment.

(Those who wish to hear the song can choose from many specimens at the “Lili Marlene” website.)

Pitch inaccuracies in MIDI

One of the most persistent problems in MIDI input for notation is the misinterpretation of accidentals. In common Western notation (CMN) every note-letter name has five possible inflections (sharp, flat, natural, double sharp, double flat). In a later lesson, we will consider the base-40 system for preserving intervallic complementarity in pitch spelling and the MIDI Plus implementation of it to clarify inflection in MIDI data.

The Guido implementation shown in the chart above gives a foretaste of it.

Hybrid input systems

MuseData, the representation scheme used for encoding scores of classical music at CCARH, uses a hybrid input system. Pitch and duration data are gathered from keyboard input, but non-sounding aspects of a score (beams, braces, slurs, text underlay, ornamentation, dynamics) are added by hand. Some processes are provisionally added by software, but a data expert verifies and corrects default decisions.

The data format is explained at www.ccarh.org/pubications/books/beyondmidi/xx. The data archive is at www.musedata.org.

