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5.0 Sound recording in High Spotiol Resolution

These 3 examples are shown below.

Figure 4-c: Ideal directivities for 5.0 optimum sound recording

Intensity panning. Order 5 intensity panning. Order 4 continuous surround.

With just a few differences, these laws all have the same general shape.

1.3 Concept of high spatial resolution multichannel sound recording

The concept of high spatial resolution is directly inspired by the concept of high temporal resolution
(also known as high fidelity).

High temporal resolution refers to when a signal is recorded very precisely even with rapid variations.
To be able to follow rapid variations, the recording system must be able to record high frequencies
and must therefore have an extended frequency band (up to at least 20kHz). Consequently, high
temporal resolution requires a wide frequency band.

In parallel, high spatial resolution refers to when the acoustic field is recorded very precisely even with
rapid spatial variations. Spatial variations correspond to the angular distribution of the acoustic field
around the microphone. To be able to follow rapid spatial variations, the recording system must be
able to record high spatial frequencies and must therefore have a wide spatial frequency band.

A spatial frequency actually corresponds to a directivity pattern for which the precision of lobes directly
determines spatial precision. The more the directivity pattern is selective, the higher the spatial
resolution. A selective directivity pattern is more able to determine sound sources in space. In order to
define a spatial spectrum, spatial frequencies are classified depending on their spatial precision or
"order". Figure 4-d shows certain spatial frequencies up to order 5.

As already highlighted, current microphones only have a restricted number of directivities. In reality,
these directivities are only mixes of omnidirectional and bidirectional directivity. Consequently,
possible spatial resolution is systematically limited to order 1.

On the contrary, ideal directivities for optimum 5.0 sound recording correspond to a mix of spatial
frequencies reaching order 5. In this way, optimum 5.0 sound recording requires spatial precision of
order 5. In other words, optimum spatial precision is 5 times higher than that obtained with current
microphones. The concept of high spatial resolution is therefore based on advanced scientific and
technical concepts. Figure 4-e shows the difference in selectivity between order 1 and order 5 for
hypercardioid and cardioid directivities.
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