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¢ Single broadband alignment parameter for
whole spectrum (e. g. p. band 1 to p. band 6),

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

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

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

e Side (residual) signal for parameter bands 1, 2, 3;

e Mmore spectral lines In higher band, e.g. seven
spectral lines in parameter band o versus
three spectral lines in parameter band 2.

Fig. 3
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Determine broadband alignment parameter

using two channels 16

| [TD parameter

Align the two channels using

proadband a. . 21

Determine narrowband parameters

using aligned channels 17

plurality of [TD parameters

j Align ectra\ values in each parameter hand j

| using the corresponding n. b. p. for this specific band | 22

aligned (left/right) channels

Fig. 42

time domain multi-channel signal

ﬁ Time-spectrum converter ~—150

152

(associated with the signal processor) 154

domain mid/side signal

Fig. 4h
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Provide analysis window with zero padding portions
and overlap ranges
Window each channel using the analysis
- window with overlap ranges j

Transform each windowed block

- using corresponding narrowband alignment parameters

FIg. 4c
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Calculate mid-signal and side signal

Further process side signal

Apply synthesis window to each block

Iranstorm each block of mid and side signals |

to time domin
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form verl adrtio for
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D
- |

time domain
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| Smooth the cross-correlation ectrum time depending on sfm:

Normalize the smoothed cross-correlation spectrum by its magnitude: |
- GCC(k) = CC past(k)/|CC past(k) j

/25

DFT analysis of time signals | and r

Compute cross-correlation
CC(K) = L(k)R(k)™ for each frequency bin k

Compute the spectral flatness measures sfm L
and sfm R on the magnitude spectra of L and R

max(sf, T

CC past(k) = (1 - sfm).CC past(k) + stm.CC(k)

nverse DFT of GCC(K l

domain fi\eing of c(n)

cross-correlation function and thresholding:
[TD = Argmax(gcc(n)) if max(gcc(n)) >= Threshold
1D = 0 1f max(gce(n)) < Threshol

ITD estimation

FIla. 4e
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DFT analysisof L and R 155-157

Compute [TD —~—158

Time Shift of L and R n frequency domain

[ (or in time domain by inverse and forward additional DFT) 170
| Compute [LD and IPD for paramband | 171
on the shifte [ and R
; Rotate time shifted L and R in function of IPD 161
j Come M/S with rotated anc and R | 20
and with energy conversation '
__________________ — I\Ainctio ——— y
and optionally with past M

_ nverse DFT of M and S 303-305

Code m and optionally residual of s 175

FId. O
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16 kHz sampling

middle part 1.25 ms:
20 samples

overlap part (LA) 8.75 ms:
140 samples

N
h

I B Ny

current frame \

zerro padding 3.125 ms: current frame/2 = zerro padding 3.125 ms:
50 samples 10 ms i o0 samples
>
Q. /[

--
| e | s | wo2ske | 105k
-“
steofiing | 3 | fomike | 09kms
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| phase-de-aligned decoded
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911a
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I13a—~—+ 913D | time-de-alignea
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any further prcesing i
using a windowing or - f~_914
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artifact reduced

9102 I19D™ decoded signa

Fig. 92
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narroband de-aligned

broadbang . channels
alignment
parameter broadband
de-alignment 920
DFT or any other
transform 931
(optional)
synthesis windowing 93
any
cross fade between 033

subsequent blocks
for each channel
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Cross-correlation
spectrum calculator
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Inter-channel
time difference

further
105() Signa\ further Processor | processed

signal

— storage/transmission of parametric data

— stereo/multi-channel processing/encoding

— {ime alignment of two channels

— time difference of arrival estimation for determination
of speaker position in room with two microphones
and known microphone setup

— beamforming

— gpatial filtering

— foreground/background decomposition

— location of sound source

e. ¢. by acoustic triangulation based on time
differences of two/three signals

Fig. 10D
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Normalize smoothed
. 4560
cross-correlation spectrum

without

normalization me- '
__________________________________ _ Calculate time gjomam 1031 (457, 458)

_ representation -

| Analyze time-domain representation | 1032 (459)

FIg. 11a

with/without
normalization

_ Low-pass filter _
| time-domain representation j

| Further processing using peak 1033
j searching/picking 1

Fig. 11D
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time-domain representation
with/without normalization

Determine variable threshold _ 1034
- Compare peak to the ?
'. variable threshold 1035

time 1ag peak = inter-channel time delay

FIg. 11C

Sort values in accordance

with magnitude 10542

Determme h|ghest
e. g. 10 or 5 percent of values

10340

Multiply the number (e. . 3)
to the lowest value of the highest  [~—1034c
10 or 5 percent -

variable threshold

Fig. 11d

SUBSTITUTE SHEET (RULE 26)



WO 2019/193070 PCT/EP2019/058434

22/25

Divide time-domain
representation in subblocks

| Determine peak in each subblock :
| Calculate average peak in subblocks |

thres - peak_max| < e

Determine multiplication value a

signal: speech/musm

aOW
noise: background ‘“gh _
noise/reverp./. .. djgyest
MuMvaMuea
Dy average thresnold
""""" f variable
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Fig. 11e
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subblocks of
time domain representation
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Determine maximum peak —~—1121
_‘ within the invalid range j
[ Determine maximum peak i
j within the valid range ﬁ |

_- Compare maximum peaks of 1193
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1120
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no valid _ Determine
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Fig. 111
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