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This paper deals with the matter of sound reproduction and sound spatialisation in musical spaces, which includes binaural hearing and 3D-sound hearing, like Dolby surround and Ambisonic. 

Binaural hearing represents a quite important aspect of sound characterisation of musical environments, like opera houses, concert halls, and churches. Sound spatialisation can easily be measured following ISO 3382 by meaning of a dummy head and than reproduced through headphones. Nevertheless, in despite of the great ease of measuring binaural impulse responses in a theatre, it's quite difficult to properly model impulse responses in musical enclosures, taking into account the positions of sound source and receivers, and their reciprocal orientations. In particular the absorption and the reflection of the skin, the diffraction of the nose and, above all, the “coding” inserted by the auricle, are able to equalise (both in frequency and in phase) the original signal, creating the presupposition for a better interpretation by the brain.
In this paper the binaural representation of calculated impulse responses is mathematically analysed. By defining "azimuth" and "elevation" angles, the reciprocal orientation between sound source and receiver has been mathematically obtained and tested. Furthermore, a computational code has been developed for such a purpose.
