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AUDIO SIGNAL DECODER, TIME WARP CONTOUR DATA
PROVIDER, METHOD AND COMPUTER PROGRAM
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o = AXEBAHE:

An audio signal decoder configured to provide a decoded audio
signal representation on the basis of and encoded audio signal
representation comprising a time warp contour evolution information
comprises a time warp contour calculator, a time warp contour data
rescaler and a warp decoder. The time warp contour calculator is
configured to generate time warp contour data repeatedly restarting from
a predetermined time warp contour start value on the basis of a time warp
contour evolution information describing a temporal evolution of the time
warp contour. The time warp contour data rescaler is configured to
rescale at least a portion of the time warp contour data such that a
discontinuity at a restart is avoided, reduced or eliminated in a rescaled
version of the time warp contour. The warp decoder is configured to
provide the decoded audio signal representation on the basis of the
encoded audio signal representation and using the rescaled version of the
time warp contour.
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990
warp_value_tbl V/
( m&nﬁ?'ratio) Bian Waffvalue_tbl )
B [tw_ratio]

e
0 0982857168
1 0988571405
2 0994285703
3 1
4 1,0057143
S 1.01142859

° 6 1.01714289
! 1,02285719
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R T E
Wi - last_warp_sum fori=0
time_contour[i] = i-1 , 1010
Wies (-1ast_warp_sum +k20 warp_contour[k]] for0 <i<-3 n_long
wher _ N _long
®1¢ Wres™ ~cur_warp_sum «— 102
SHBNERE
warp_time_inv (time_contour(], t_warp) {
i =0
if (t_warp < contour [0] ) {
return NOTIME;
_ 1020
while (t_warp > time_contour [i+1] ) {
i++;
}
return (i + (t_warp - time_contour [i] ) / (time_contour [i+1] -
time_contouri}));
}
warp_inv_vec (time_contour(], t_start, n_samples, sample_pos{]) {
t_warp = t_star;
j =0 .
while ((i = floor (warp_time_inv {time_contour, t_warp-0.5))) == NOTIME) {
t wap +=1,
j++;
}
while (j < n_samples && (t_warp + 0.5) < time_contour [3*n_long] ) {
while (t_warp < time_contour [i+1]) { 1022
i++,
sample_pos[j] =
i + (t_warp - time_contour[i}) / (time_contour[i+1] -
time_contouri]);
j++
t warp +=1, }
}
}

=510a
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BAMEE
R EETH )
F(IBEHEERAEE

Ustart =n_long-3"N_#4-ip len 25 + 0.5

warp_inv_vec (time_contour,
t start,
N_f + 2~ip_len 2s,
sample_pos 1) ;

if ( last_warp_sum > cur -warp_sum ) {
e warped_| trans_len_left = n_long/2;
}
else {
warped_trans_len [eft = n_long/2*last_warp_sum/cur_wam_sum;

if ( new_warpSum > cur_warp_sum ) {
warped trans_len_right = n_long/2;

else {

}

switch ( window_sequence ) {

case LONG_START_SEQUENCE:
warped trans_ien_right /= 8;
break;

case LONG_STOP SEQUENCE:

case STOP 1152 SEOUENCE
warped trans len_right /= 8;
break;

case EIGHT_SHORT SEQUENCE:

case STOP START ~ SEQUENCE:

case STOP_START_1 152_SEQUENGE:
warped_trans_len_right /= 8;
warped_trans_len left /= 8;

warped_trans_len_right = n_long/2"new_warp_sum/cur_warp_sum;

break;
}
first_pos = ceil (N_{/4 - 0.5 - warped_trans_len_left);
last_pos = floor (3*N_{/4 - 0.5-+warped_trans_len_right);

5 10b[&E

mm

1030
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1034
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TREIRETH

Nos = 2-n_long-os_factor_win <“— 1040
Nog-1

N 20 Wipa)l

WKBD(”' %): —’5:;/2——'“ ESPIS ‘—ZO—S'S n <Ngg “— 1042
2 Wpa)
p=0

/\[4:] :

|0[TC(1] T
k 2 <«—1044
o= §| 2
0 k=0] K
o = % OTRE TR R ES , o= 4
WSIN(“"‘Nﬁ)= Sin(—’-t— (n+l)) )iy —Nﬁsn<Nos 1046
2 Nos 2 2

. _ ] Wigp(n] # window_shape_previous_block =1
left_window_shapen] = {Wsm {n] & window_shape_previous_block =0 “—1048

: , _ | Wygp[n] # window_shape =1
fight_window_shape{n] = {Wsm [n] # window_shape =0 “—1050
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e \EREF5)

tw_windowing_short (X [ {1, z [], first_pos, last_pos, warpe_trans_len_left, warped
trans_len_right, left_window_shape [], right_window_shape[]) {

offset = n_long - 4*n_short - n_short/2;

tr_scale_| = 0.5*n_long/warped_trans_len_left*os _factor_win;

tr oS | = warped_trans_len left+(f|rst pos-n Iong/2) + 0.5)*tr_scale_I;
tr_scale r = 8*0s factor win;

ir _pos_ 1= tr_scale  1/2;

for (i=0;i<n_shot;i++){

z [i} = X[0] (il;
o }
for (i=0; i<first_pos; i++)
z[i]=0.;

for (i = n_long-1-first_pos; i>=first_pos; i--) {
Z [i] *= left_window_shape[floor(tr_pos_I)];
tr_pos_| +=tr_scale |;

}

for (i =0;i<n_short; i++) {
z [offset+i+n_short} =
X[0] [i+n_short]*right_window_shape [floor (tr_pos_r)];
tr_pos_r+=tr_scale r;

}
° offset += n_short;

for(k=1,k<7;k++){
tr_scale_| = n_short*os_factor_win;
tr _pos_ = tr_. scale 1/2
tr_pos_r = os_factor_win* n_long-tr_pos_I;
1060 —> for (1=0;i<n_short;i++){
Z[i + offset] += X [K] {i]*right_window_shape[floor(tr_pos_r)];
z [offset + n_short + i] =
X[K] [n_short + i]*right_window_shape [floor (fr_pos_I)];
tr_pos_| +=tr_scale _I;
tr_pos_r- =tr_scale_|;
}

offset + = n_short;

2510d-1

i
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tr_scale_| = n_short*os_factor_win;
tr_pos_| = tr_scale_I/2;

for (i =n_short-1;i>=0;i--) {
z [i + offset] += X[7] [i]*right_window_shape [ (int) floor (tr_pos_I)];
tr_pos | +=tr_scale_|;

}

for (i=0;i<n_short; i++) {
7 [offset + n_short + i]= X 7] [n_short +iJ;
}

tr_scale_r = 0.5*n_long/warpedTransLenRight*os_factor_win;
tr_pos r = 0.5"tr_scale r+.5;

tr_pos_r = (1.5*n_long-(float) wEnd - 0.5 + warpedTransLenRight)*tr_scale_r,

for (i = 3*n_long-1-last_pos ; i<=wEnd; i++) {
z (i) *= right_window_shape(floor(tr_pos_r)];
tr_pos_r+=1r_scale r;

}

for (i=Isat_pos+1;i<2*n_long; i++)
2[i}=0.;

£510d-2
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B (AT HARAY)

tw_windowing_long (X [] 1, z [, first_pos, last_pos, warpe_trané_len_lett, warped
trans_len_right, left_window_shape [, right_window_shape[]) {

for (i=0;i< first_pos; i++)
2 ()= 0;
© for (i =last_pos+1:1 < N_f i++)
: z[il=0.

tr_scale = 0.5™n_long/warped_trans_len_left*os_factor win;
tr_pos = (warped_trans_len_left+first_pos-N_1/4)+0.5)*tr_scale;

for (i = N_{/2-1first_pos ; i> =first_pos; i—) {
1064 —> z [i) = X[0] [i]"left_window_shape [floor (ir_pos)]);
Ir_pos += tr_scale,

}

tr_scale = 0.5*n_long/warped_trans_len_right*os_factor_win;
tr_pos = (3"N_f/4 - last_pos-0.5+warped_trans_len_right)*tr_scale;

tor (i =3"N_{/2-1-last_pos; i <=last_pos; i++) {
z [i] = X[0] [i]*right_window_shape [floor (tr_pos)]);
tr_pos +=1tr_scale;

© | }

J
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IR B AT U
o] ne sin (os fac:tg:rn resamp)
bin} = lpfod - Iyl [1- 5 | — = -for 0 < n < ip_size -1 <— 1070
ip len 2 N
- os_factor_resamp
o=1_8
{0, for0< n <ip_len 2s
2p[n] =1 z[n-ip_len_2s], forip_len_2s< n <N_f + ip_len_2s
0, for 2N f+ ip_len_2s<n<Nf+2-ip len2s [ 1072
offset_pos = 0.5;
num_samples_in = N_f+2%ip_ien_2s; \

num_samples_out = 3*n_long;
j_center = 0,
for (i = 0; i < numSamplesOut; i++) {
while (j_center<num_samples_in && sample_pos [j_center) - offset_pos <= i)
j_center+ +;
j_center—;
ylil = 0;
if (_center<num_samples_in-1 && j_center>0) {
frac_time = floor {(i- (sample_pos [j_center] - offset_pos))
/ (sample_pos [j_center+1]-sample_pos [j_center]) >
*o0s_factor); <«— 1074
j=ip_len_2s"os_factor+frac_time;
for(k=j_center-ip_len_2s; k<=j_center+ip_len_2s; k++) {
it (k>=0 && k<num_samples_in)

yli] += bfabs(j))"zp[K];
j-= o0s_factor,
}

}
if (_center<0) _ }
j_center+<+;

JEl
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a) EIGHT_SHORT_SEQUENCE, LONG_START SEQUENCE,
STOP_START_SEQUENCE, STOP ' START 1152 _SEQUENCE %82 —LPDFF3IY

W,qr () = oot (M) 0 < < DShort < 1080n
Wep 1pp(n)
Wy (1) = Woin_RigHT, n_short (0).  if window_shape = 0
WD _RiGHT, n_short (M), if window_shape = 1
<“—1080b
Wep pp (M) = WSIN_RiGHT, n_short /2 (N),  if window_shape = 0
. - WKBD_RIGHT, n_short s2(n), it window_shape = 1
o S an_long n short
y[n] Jor0<n< 5
Sn_| short)  -5n_long n_short 5n lon
o Yin= Y[”]‘Wcorr(n'( n_zong- n_2 ° )) _2 9_ _2 for<n<— g <— 1082
0 , for 2n_long <n < 3n_long
b) P HARYIEN | -
WHEMTEEY 1084
‘ Yi,=YIn] for0<n<3-n_long -
B0
out; YintYit,nentong T Vi2,ne2.n1ong  fOr0<n<n_long/2 <1086
= yI n TV 1,n+n_long forn_long/2 < n < n_long

g
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tw_data()

tw_data_present
tw_ratiof]
window_sequence

window shape

U PINES

warp_node_values(]
warp_value_tbl
warp_value_tbl[]
new_warp_contour(]

past_warp_contour(]

norm_fac

warp_contour(]
last_warp_sum
cur_warp_sum
next_warp_sum
time_contour(}

sample_pos(]

Xwll

24/38

AE?‘?%TTSCEBLCPE?E?WTE’JM channel_stream()
Lﬁ%&ﬁﬁ%ﬁFﬁﬁ?ﬂ%MDCTﬁﬁM =S I E
channel_pair_element( )AJfd_channel_streams ] = —1E
H[E]#Y tw_data()

faR—IE IR CEE —FWE BRI LT
ENBLRHHEh LS EERS |
FarRHb— iR B 7N RN @B R N 9242 7T
PRI BT B BRI LA T

T th R ET ARG E
B 4% "warp_value tbl"
FARA IR ETBS LR E SR - 32 REEOCERIRAG
B REM RS B C A R ER (n_long A7)
A HHERER(*n_longB¥AS) » AU Elast_warp_contour

Blcur_warp_contour

B Fwarp_contourf IERRALKF
SERTHHARRERG*n_long B A0)

e dm/ER 2 5 —ER I EIR

FHteH e HH R S0
FHERIET . B AR AR HIA]
SERLIRFRIER(3*n_long+1_samples)

R AT —# MR AR EROAE
(2*n_longtkZA+2*ip_len_2s)

IMDCT¥S i & wh i

=] lalE
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BT R (1)

7]

num_tw_nodes

os_factor_win

os_factor_resamp
‘ ip_len 2s

ip_len 2

ip_size

n_long

n_short

interp_dist

SRR R sk o —(RRANEA T B8 LAY B G 1 3)
WA BRI A &

BER2(]

BRI - $tE—EFVERTERR R P RE T 19 &
tRERETR - SHEFERIR R &

ST —(ERAERY SR A &

TR SO IR

GRBEREE - 2R T3

FWERFE » ZESTOP_1152_SEQUENCE - STOP_START_1152_SEQUENCE
YIRS 22304 » BTG HARE oI IE I T 22048

16

16

128

64
os_factor_resamp*ip_len_2s+1
ip_len_2+os_factor_resamp
1024 (960)

128 (120}
n_long/num_tw_nodes

~100000

=5 11b-1
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RETRAE2304 T \

N = { 2304, 3 STOP_1152_SEQUENCE
2304, # STOP_START_1152_SEQUENCE

TREFRE2304 ¢
P >+\~4w0

2048, # ONLY_LONG_SEQUENCE
2048, # LONG_START_SEQUENCE
N ={ 256, * EIGHT_SHORT SEQUENCE }

2048, %= LONG_STOP_SEQUENCE
2048, % STOP_START SEQUENCE

= 11b-2[&
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time_contour [i]

A I
I
I I
I I
nlong4+ — — — — — — b — — WV €.
I I
I I
I I
© | |
I I
I I
I I
0 | > |
2*n_long 3*n_long
. last warp sum
n long o
- cur_warp_sum
° Vavarn =]
B 21E
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warp_node values
t w3l =0 %3l =1 %3 =2 %3] =3 7| =7 1610
1 0983 /
~a

1621 | gog3-T 00 #0.994 1000 *1-023 N
: —>
1630 0977/ A f\ges 1626

° T 1623 0-965 4604 1625
1 ; } ; ] —>
0 2 3 4 5 .. |
g HRIEA R
1640
A
131 16210 1626
1621/. p L 02168 e s 5 087
© 1621be.,, R
a - 0.965
1 oss 0.06F )
1 | : 1 I >
0 3 4 5
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1660
1665
1000
1661 "4 1.000
1 T/*0.983 1662 «0.988 o
~ _-+0.988 \ . “\
~ 1000 N\ ’ 1670
0.983 *10 0,037 0988

0.971 |
0.937 1663 1664

-ttt tr ]t 4 4
01234/5678910
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usac_raw_data_block ()

{
single_channel_element ();
or
channel_pair_element ();
or
single_channel_element ();
and |

- ‘channel_pair_element ();

55192

il

single_channel_element ()

{

fd_channel_stream (*,*,*);

2519b

mg
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channel_pair_element

{
if (tw_mdct) {
common_tw;
if (common_tw) {
tw_data();
}
}

fd_channel_stream (*,*,*);

fd_channel_stream (*,*,*);

}

£19¢

\J11¥
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fd_channel_stream (*,*,*);
{
global gain;
if (tw_mdct) {
if (not common_tw) {
tw_data (),

}

scale_factor_data ();
ac_spectral_data ();

}
Viv'arny =
55 19d =
=Hok (g FLIERTSR
tw_data()
{
tw_data_present 1 ulmsfb
if (tw_data present == 1) {
for (i=1;i < num_tw_nodes;i++) {
tw_ratioli]; 3 ulmsbf

}

1

=519
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pitch_data() zzg%

B ATTEL FCIEATHR
pitch_data()
{
activePitchData 1 uimsfb
if (activePitchData == 1) { -
for (i=1;i < numPitches ; i++ ) { 1 uimsbf| .
pitchidx(i]; numPitchBits uimsbf| _ .
}
}
}
Javan
55 191 &
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