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Spherical Arrays
• Can provide spatial information on sound at a point
• Sound scattering by the sphere can be “undone”
• Incoming sound deduced from sound at surface
• Can be used in applications such as sound field 

analysis,  beamforming, tracking, meeting capture and 
virtual reality

• Audio camera
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Hemispherical microphone array

Example Spherical Arrays in our Lab



Pressure on surface of solid sphere



Spherical Array Beamforming
• Beamforming in the QQQQ0 direction is done using weights 

for that direction and summing over FT of all pressure 
measurements

• Weights are

• Outer sum truncated at N-1 (for order N beamforming)
• Weights frequency dependent



• After beamforming all frequencies in a 
particular direction, we can perform an 
inverse Fourier Transform and obtain time 
domain signal
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spherical delta function 
of order 5



Issues with use in the time domain
• Spherical beamformer is very expensive to implement, 

especially for interactive applications.
• No simple weight-and-sum spherical beamformer in 

time domain. The filter applied on each recording 
channel has to be frequency-dependent.

• To cancel this frequency-dependency before 
beamforming, the soundfield must have been 
decomposed in advance.

• We propose a fast spherical beamforming algorithm 
in the time domain. It uses pre-computed data and 
can be steered to arbitrary 3D directions. 
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Beampattern of order N, steering to 
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ADDITION THEOREM



Algorithm

Step 1: Pre-compute the beamformed results
in L uniform directions                               , 
with the maximum beamforming order N .

Step 2: To beamform in a new direction       , 
simply multiply each pre-computed channel 
in time domain by                   and then
sum them up.



128 Fliege nodes on a (hemi) sphere





Results


