VERY LOW BITRATE
SPATIAL AUDIO CODING WITH
DIMENSIONALITY REDUCTION
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Introduction

o 1~ ; Reference ISS method [1] consists of two steps:
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Restriction of classical NTF-based ISS methods:
Temporal dimension of source spectrogram can be very large (e.g. for
full-length tracks).

= Growth of temporal dimension of NTF parameters (bitrate) and
computational complexity of NTF.

Proposed solution:

e Replace NTF with Higher-order SVD in coder.

e Do not send temporal parameter but estimate it at decoder.
= Size of side-information independent of track length!

Experiments
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Higher-order SVD at coder

Replace classical NTF with higher-order SVD model:
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Randomized SVD reduces memory costs and numerical complexity:
O(FT(Rr+ Ry)) (vs. classical NTF with R components: O (FTJR))

Transmitted parameters do not include U butonly Up, U jand G.

Parameter estimation at decoder
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Model of mixture  V, ~ (Up@Ur®u,)G with w; =357 [U,;

Temporal parameter estimation:

7 - T2
Temporal matrix U 7 is not transmitted. Ur <+ 22%m|r;|\vx — N1U7||;
Estimate U 7 given the other transmit- e
ted parameters O. with Ny = U () 3 G)

Iterative re-estimation of parameters U  and G Iinitialized with their quantized
value obtained from coder.

Reference methods:
Performance of NTF method [1] as well as plain HOSVD without quan-
tization and with full transmission of all HOSVD parameters.

Setup:
e Ten full-length tracks (4 sources, taken from DSD100 database)
e HOSVD operates with Ry, Ry € [5,100] and R; = 4

e Quantization disabled (¢ = 0) or enabled (¢ = 1) with Ng, Np €
5, 1000] centroids for quantization of G and U

e Number of iterations for re-estimation N;, € {0, 10}

e Quality measure: Jospr over parameter bitrate r and reconstruction
scores RSy = 101og([|V.|7/V. — V.|lF) and RS, over iterations

e NTF (—-) yields performance better than HOSVD (— ) with full resolution: it has less parameters

e Not sending U 1 but estimating it at decoder, with other parameters full resolution (- )

, permits to reach NTF performance (— )

e Coarse quantization of U r and G and not sending U (— ) leads to remarkable decrease of bitrate by a factor of almost 10.

e lterative re-estimation of quantized parameters (---, ---) IS not increasing performance. Score RS% (— ) is improved by 0.5 dB. Generalization to \73 does not hold.
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