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Humans are very good at discerning the spatial origin of sound 
using a mixture of monaural and binaural cues in disparate 
environments ranging from open spaces to small crowded rooms.  
This ability helps us to interact with others and the environment by 
sorting out individual sounds from a mixture and helps us to 
survive by warning us of danger over a wider region of space 
compared to vision.  These advantages of spatial sound are also 
potentially of benefit in the fields of human-computer interaction, 
teleconferencing, and telepresence.  
 
Our research over the past three years has been focused on the 
problems of rendering and acquiring spatial audio for such 
applications.  A fascinating aspect of human auditory perception is 
our ability to extract cues from the scattering of sound off our own 
bodies.  This scattering off our torso, head and especially our 
external ears changes the "color" of the sound received in a way 
that depends on the location of the source.  
 
When sound is reproduced over headphones these scattering 
related modifications must be reintroduced to achieve a perception 
of real source.  The "Head-Related Transfer Function" (HRTF) 
characterizes how this scattering takes place off an individual.  The 
HRTF shows significant inter-personal variability and must be 
obtained separately via a tedious measurement process for each 
listener.  This individuality has made it difficult to use the HRTF in 
applications, and has been a significant barrier to widespread use of 
spatial audio.  Other important cues for perception of spatial audio 
are provided by the dynamics of the listener and by the scattering 
of sound off the environment.  
 
In this talk I will present an introduction to the problem of creating 
and acquiring spatially valid audio, and present our recent results in 
1) developing a novel way for extremely fast acquisition of HRTFs 
for individuals using a combination of scientific computation and 
ingenious experimentation; 2) a technique for real-time acquisition 
and "image-based" rendering of soundscapes using multi 
microphone acquisition using spherical microphone arrays. 
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