MIDI Extensions

In addition to MIDIPlus (previous presentation), several other methods of extending MIDI files to suit particular applications have been proposed.

Why extend MIDI?

The fact that the Standard MIDI File structure rests on an eight-bit architecture makes it compact but unfriendly. The SMF does offer some scope for enhancement in the equivalent of comment records, and much use has been made of this capability. Some local attention has been given to extending MIDI for better sound control, extension of expressive features, and more efficient processing (in addition to the enhancements for notation previously discussed).

Better sound control: The Radio Baton

Between the base-7 (diatonic) and base-12 (MIDI; semi-chromatic) schemes an the base-40 scheme for pitch representation, there are several intermediate schemes (e.g., 19, 21, 35), each more competent than its predecessor, but none quite sufficient to work in all circumstances.

Max Mathews’ Radio Baton reads MIDI files to which a “baton track” has been added for tempo and dynamic control. The Radio Baton permits various mappings of two “batons” to particular (encoded) musical features. The “drum” uses radio signals to read 3-dimensional space above it.
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More accurate notation: MIDI 1

When non-quantized MIDI is used for transcription, barlines are likely to drift off the beat and note values may be rendered incorrectly. If the error rate is too high, it is impractical to correct all the errors by hand. For this reason, people looking for MIDI files in order to transcribe them usually prefer quantized files.

In our own conversion of MuseData for web distribution, we try to offer the most popular works in two species of MIDI. MIDI 1 is optimized for sound output. It is de-quantized (variations in playing speed are introduced) and ornaments are realized from prescriptive sound records which are encoded in MuseData.

More accurate notation: MIDI+

MIDI+ iterations of MuseData are optimized for notation. The data is quantized, enharmonic subtleties are retained, and ornaments are not realized.

MIDIPlus: Ornamentation et al.

Grace notes are a cause of unending problems in relation to MIDI files. They occupy zero time in the “meter” of notation, but obviously they occupy real time in performance. MIDI lacks the capability of the human eye to anticipate complications ahead, and most MIDI files simply omit grace notes. Most also eliminate trills. Better ways to handle such ornaments remain to be developed. Even here, though, careful attention to enharmonic detail is required, because many ornaments, such as those shown on the top staff, may include non-scale tones.

Pedal markings are also largely ignored in MIDI. For some instruments (e.g., “pizzicato violin” as opposed to “violin”), MIDI simply adds an instrument definition to handle a continuing sound alteration. This is awkward to interface with score-writing capabilities, however.

More expressive hooks: Director Musices

The Swedish researcher Johann Sundberg has worked for many years on a rule-system which could be applied to MIDI (and other sound) files to make sound-output more expressive. He maintains a website listing these rules. Here at CCARH, Craig Sapp has applied Sundberg’s rules to alter the performance of MIDI files. Some of his results are posted at the KernScores website.

Expressive MIDI

Kia Ng, a researcher at the University of Leeds (UK) was primarily responsible for developing a MIDI enrichment scheme called Expressive MIDI in the mid-90s. His idea was to capture from optically recognized notation those elements of notation which play no role in SMF. There are many such features, including staccato and other articulation marks, ornaments, beams, and slurs. His system is documented in Beyond MIDI.

Alternative symbolic sound codes

Although today we speak of the difficulties encountered when one tries to interface sound codes with notation codes, one of the earliest notation codes (that for Leland Smith’s SCORE program) grew out of a series of symbolic codes used to generating electronic music at Bells Labs (Murray Hill, NJ) in the 1960s and 1970s. The best known of these was called Music V (1970). Music V became a root node for myriad other music codes. Of these, the longest enduring has been Barry Vercoe’s Csound. 

