PAPERS

Prospects for Transaural Recording®

DUANE H. COOPER AND JERALD L. BAUCK

University of Illinois, Urbana, IL 61801, USA

Transaural stereo, generic for binaural stereo processed for cancellation of loudspeaker-
to-ear crosstalk, results from the use of minimum-phase filters in shuffler configuration.
Simplifying the filters further at short wavelengths makes the listener position noncritical.
Full spatial qualities appear in a conventional stereo playback that avoids early reflections.
Inverse shufflers provide precise transaural pan functions for multitrack work.

0 INTRODUCTION

Transaural stereo (generic term) is a stereo-system
plan that, like binaural stereo, takes the end point of
the recording~reproducing chain to be the actual sounds
at the ears. It contrasts with the taking of loudspeaker
sounds as the end point, which is necessarily the plan
of conventional stereo. It differs from binaural in that
the sounds for each ear, rather than being supplied by
direct signal chains ending at earphones, result indi-
rectly, instead, from the preparation of structured
composite signals to be supplied to the loudspeakers.

0.1 Crosstalk Cancellation

The composite-signal structure is sibsequently in-
verted (decomposition) in the intervening loudspeaker-
to-ear transmission to produce the intended sounds at
the ears. On the way to the ears, in addition to the
direct transmission, left to left and right to right, there
occur the cross transmissions of left to right and right
to left. The latter are traditionally called crosstalk (from
telephony), and the composition—decomposition
scheme cited is a nonadaptive precancellation of cross-
talk. It consists of the “planting” of a crosstalk process,
in advance, that is devised to be the inverse of the
acoustic crosstalk expected to occur subsequently. When
properly done, the net result is the elimination of all

lation, by two pickup methods. One uses microphones
fitted in the ears of an artificial head. The other uses
free-space microphones whose signals have been pro-
cessed to simulate transmissions around an acoustic
obstacle (human head) to specific points on the obstacle
(ears).

The second of these pickup methods, including it
source-to-ear processing, is known as binaural syn-
thesis, and it may include the processing of as many
different microphone signals as may be suitable for a
given project. It may also include reverberant-field
synthesis as needed. The correspondence with multi-
track stereo synthesis is notable: pan functions replaced
by binaural simulation for specific imaging directions
and reverberation units replaced by simulation of spatial
(binaural space) reverberation, such as being developed
by Kendall et al. [1]. After the completion of all binaural
processing, crosstalk canceling is the means of pro-
ducing the master transaural recording.

For concert-hall recording, an artificial head would
be used, and it and the orchestra would be deployed
for optimal pickup. Under ideal conditions this may
suffice. However, further microphone deployments may
be considered to represent early-reflection and late-
reflection hall-sound pickup. The signals from these
latter would be delayed and subjected to binaural syn-
thesis needed to produce the decorrelated ear sounds



















































