
64 

1/7 

 T
im

e-
d

o
m

a
in

 
d

o
w

n
m

ix
 

p
ro

ce
ss

in
g

P
re

-p
ro

ce
ss

in
g

E
n

co
d

in
g

 
co

m
p

o
n

en
t 
1
1
0

S
te

re
o

 s
ig

n
al

D
el

ay
 e

st
im

at
io

n

D
el

ay
 a

li
g

n
m

en
t

In
te

r-
ch

an
n

el
 t
im

e 
d

if
fe

re
n

ce
 e

n
co

d
in

g

E
n

co
d

in
g

 o
f 

a 
st

e
re

o
 p

ar
a

m
et

er
 

u
se

d
 

fo
r 

ti
m

e-
d

o
m

a
in

 
d

o
w

n
m

ix
 

p
ro

ce
ss

in
g

M
o

n
o
 e

n
co

d
in

g
 

B
it

st
re

am
 

g
en

er
at

io
n

B
it

st
re

am
 

d
ec

o
d

in
g

D
ec

o
d

in
g

 
co

m
p

o
n
en

t 
1
2
0

D
el

ay
 

ad
ju

st
m

en
t

S
te

re
o

 
en

co
d

ed
 

b
it

st
re

am

T
im

e
-d

o
m

a
in

 
u

p
m

ix
 p

ro
ce

ss
in

g

S
te

re
o

 s
ig

n
al

F
IG

. 
1

 



65 

2/7 

Mobile 

terminal 130

Collection 

component 131

Encoding 

component 110

Channel 

encoding 

component 132

Mobile 

terminal 140

Network

Audio playing 

component 141

Decoding 

component 120

Channel 

decoding 

component 142

 

FIG. 2 

Network element 150

Decoding 

component 120

Channel 

encoding 

component 152

Encoding 

component 110

Channel 

decoding 

component 151

 

FIG. 3 



3/7 

101: Convert a time-domain stereo 
signal into a frequency-domain stereo 

signal

102: Extract a frequency-domain stereo 
parameter in frequency domain

103: Perform downmix processing on 
the frequency-domain stereo signal to 

obtain a downmixed signal and a 
residual signal

104: Encode the downmixed 
signal to obtain an encoding 

parameter, and write the 
encoding parameter into an 

encoded bitstream

106: Encode the 
frequency-domain stereo 
parameter to obtain an 

encoding parameter, and 
write the encoding 
parameter into an 
encoded bitstream

107: Multiplex the bitstream

105: Encode the residual 
signal to obtain an encoding 

parameter, and write the 
encoding parameter into an 

encoded bitstream

FIG. 4 



4/7 

202: Convert a time-domain stereo 
signal into a frequency-domain stereo 

signal

203: Extract a frequency-domain stereo 
parameter in frequency domain

204: Perform downmix processing on 
the frequency-domain stereo signal to 

obtain a downmixed signal and a 
residual signal

205: Encode the downmixed 
signal to obtain an encoding 

parameter, and write the 
encoding parameter into an 

encoded bitstream

207: Encode the 
frequency-domain stereo 

parameter to obtain an 
encoding parameter, and 

write the encoding 
parameter into an encoded 

bitstream

208: Multiplex the bitstream

206: Encode the residual 
signal to obtain an encoding 

parameter, and write the 
encoding parameter into an 

encoded bitstream

201: Perform time-domain analysis on 
a stereo signal, and extract a time-

domain stereo parameter

FIG. 5 
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Determine, based on the residual signal encoding parameter of the current frame, 

whether to encode the residual signals of the M sub-bands of the current frame

Determine a residual signal encoding parameter of a current frame of a stereo 

signal based on downmixed signal energy and residual signal energy of each of M 

sub-bands of the current frame, where the residual signal encoding parameter of 

the current frame is used to indicate whether to encode residual signals of the M 

sub-bands, the M sub-bands are at least some of N sub-bands, N is a positive 

integer greater than 1, M   N, and M is a positive integer

301

302

 

FIG. 6 
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401: Perform time-domain pre-processing on a left channel time-
domain signal and a right channel time-domain signal

402: Perform time-domain analysis on the left channel time-domain 
signal and the right channel time-domain signal that are obtained 

through time-domain pre-processing

403: Perform time-frequency transformation on the left channel time-
domain signal and the right channel time-domain signal that are 

obtained through time-domain pre-processing, to obtain a left channel 
frequency-domain signal and a right channel frequency-domain signal

404: Determine an ITD parameter, and encode the determined ITD 
parameter

405: Perform time-shift adjustment on the left frequency-domain 
signal and the right channel frequency-domain signal based on the 

ITD parameter

406: Calculate another frequency-domain stereo parameter based on a 
left channel frequency-domain signal and a right channel frequency-
domain signal that are obtained through time-shift adjustment, and 

encode the another frequency-domain stereo parameter

407: Determine, from N sub-bands included in a frequency-domain 
signal of a current frame, M sub-bands that meet a preset condition

410: Determine, based on the residual signal encoding parameter, 
whether a residual signal of each of the M sub-bands of the current 

frame needs to be encoded

410:  Encode, based on the 
residual signal encoding 

parameter, a downmixed signal 
of each sub-band that meets the 

preset condition

411: Encode, based on the residual 
signal encoding parameter, a 

downmixed signal and the residual 
signal of each sub-band that meets 

the preset condition

408: Calculate, based on the left channel frequency-domain signal 
and the right channel frequency-domain signal that are obtained 
through time-shift adjustment, downmixed signals and residual 

signals of the sub-bands that meet the preset condition

409: Determine a residual signal encoding parameter based on  
downmixed signal energy and residual signal energy of the sub-bands 

that meet the preset condition

FIG. 7 



70 

7/7 

Second determining module 502

First determining module 501 

Apparatus 500

 

FIG. 8 

Processor 602

Memory 601

Apparatus 600

 

FIG. 9 


