WO 2019/193070

1/25

PCT/EP2019/058434

10~ multi-channel
signal
100 ¢
/M
parameter 15
determiner
______ -

broadband a. p.
plurality of L 14
narrowband a. p. |
¢ YV
i 12 signal e broadband a. p.
aligner —~—200 e plurality of
narrowband a. p
ianed o level
aligne parameter
20\{ channels
|
signal |
processor 300
! mid 3|gnal side S|gna|
41 500
encoded v
mid S|gnal encoded
| level parameter | signal encoded | outout | signa
encoder side signal interface -
400~
: x 50

stereo filling parameter

Fig. 1

SUBSTITUTE SHEET (RULE 26)



WO 2019/193070 PCT/EP2019/058434

2/25

50 encoded multi-channel signal

—~—600
input interface
I
601 602 —~—610
| signal 1 level
700 decoder | ) parameter;
;Lerfr?];glrng broadband alignment
701 702 parameter (e.g. [TD)
decoded decoded plurality of narrowband
mid signal side signal alignment parameters
(e.g. IPD per band)
|
| signal ]
800 processor B
801 802
decoded decoded
left signal right signal
| signal
900 de-aligner B
901 902
decoded
multi-channel
signal
Fig. 2

SUBSTITUTE SHEET (RULE 26)



WO 2019/193070

PCT/EP2019/058434

3/25
A A(f)
(DFT spectrum)
frequency
p.b. p.b. p.b. p.b p. b. parameter
12 3 4 5  pad6

single broadband alignment parameter for
whole spectrum (e. g. p. band 1 to p. band 6);

plurality of narrowband alignment parameters
for parameter bands 1, 2, 3, 4, i. e.,
four narrowband parameters;

level parameters for each parameter band,
e. ¢. o level parameters;

stereo filling parameters for parameter bands
4,5, 0, e. g. three stereo filling parameters;

side (residual) signal for parameter bands 1, 2, 3;
more spectral lines in higher band, e.g. seven

spectral lines in parameter band 6 versus
three spectral lines in parameter band 2.

Fig. 3

SUBSTITUTE SHEET (RULE 26)



WO 2019/193070 PCT/EP2019/058434

4/25

Determine broadband alignment parameter
using two channels

lITD parameter

Align the two channels using
broadband a. p.

l

Determine narrowband parameters
using aligned channels

l plurality of ITD parameters

Align spectral values in each parameter band
using the corresponding n. b. p. for this specific band

laligned (left/right) channels

Fig. 4a

ltime domain multi-channel signal

Time-spectrum converter —~—150

l

Parameter determiner, signal aligner, signal processor | 150
(operate in frequency domain)
Spectrum-time converter | 154
(associated with the signal processor)

ltime domain mid/side signal

Fig. 4b

SUBSTITUTE SHEET (RULE 26)



WO 2019/193070 PCT/EP2019/058434

5/25

l

Provide analysis window with zero padding portions | 55
and overlap ranges

Window each channel using the analysis L 156

window with overlap ranges

Transform each windowed block —~—157

Determine broadband alignment parameter —~—158

Perform a window shift using broadband L 159
alignment parameter

l

Determine narrowband alignment parameters —~—160

l

Rotate aligned spectral values for each band
using corresponding narrowband alignment parameters

l

Fig. 4c

SUBSTITUTE SHEET (RULE 26)




WO 2019/193070 PCT/EP2019/058434

6/25

l

Calculate mid-signal and side signal —~—301
Further process side signal —~—302

l

Transform each block of mid and side signals
to time domain

l

Apply synthesis window to each block —~—304

l

Perform overlap add operation for the mid-signal
and the side signal

l

time domain
mid/side signals

Fig. 4d

—~—303

—~—305

SUBSTITUTE SHEET (RULE 26)



WO 2019/193070 PCT/EP2019/058434

7/25

DFT analysis of time signals | and r

—~—451

:

Compute cross-correlation
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parameters bits/band number of bands bit-rate
ILD 5 all 12 bands 3.00 kbps
IPD 3 up to 2.5 kHz 1.05 kbps
ITD 8 whole spectrum 0.6 kbps
stereo filling 3 from 1 kHz 0.9 kbps
total -5 kbps
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