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Spatial Sound Reproduction using Directional Audio Coding 
 
Methods for multichannel sound reproduction of spatial sound have been debated for 
years. None of the traditional methods faithfully reproduces the reality and is applicable to 
different loudspeaker configurations. The coincident microphone approaches, such as first-
order Ambisonics, can in theory utilize any loudspeaker setup. Unfortunately, since the 
directional patterns of current high-quality microphones are only of zeroth or first order, the 
resulting loudspeaker signals of a multi-channel set-up are more coherent than desired. 
High coherence results in colouring and distortion of the spatial image, especially outside 
the best listening position. Recently, there has been research on higher-order Ambisonics. 
The sound field is captured with a large number of microphones, whose signals are 
processed to provide virtual microphones with narrower directional patterns than with first-
order Ambisonics. This provides better quality although the larger number of microphones 
needed increases the costs.  
 
The goal of the recently proposed Directional Audio Coding (DirAC) is to reproduce the 
spatial properties of sound recorded with existing microphone systems, such as a B-format 
microphone, as realistically as possible with arbitrary sound reproduction systems.  In the 
analysis part of DirAC, the sound direction and diffuseness are estimated depending on 
time and frequency. In synthesis this data is used to enhance the quality of reproduction. 
Sound is divided into non-diffuse and diffuse parts, which are then reproduced using 
different strategies, which overcome some problems in traditional reproduction methods. 
The coherence between loudspeakers is lower than with traditional microphone systems 
for both non-diffuse and diffuse parts of sound, which yields a sharper perception of 
direction, and a more natural perception of space.  
 
DirAC can be applied in principle to any reproduction system.  It is based on the same 
principles and partly the same methods as the recently-proposed Spatial Impulse 
Response Rendering (SIRR) technique. SIRR is a technique to reproduce room impulse 
responses for application in convolving reverberators. The first attempts to reproduce 
continuous sound with SIRR were presented in, and have been developed further to a 
system which is now called Directional Audio Coding. 
 
Although DirAC was initially designed for high-quality applications, such as music 
reproduction etc., there are also some other applications where the technique can be 
used.  The technique can be used to transmit the spatial aspects of audio analyzed from a 
low-cost microphone grid as side information in addition to a monophonic audio channel 
with a minimal bit rate. This would enable teleconferencing applications with spatial sound. 
In addition, the system can be used in stereo upmixing. 
 
 
 


