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Vocal and nonvocal separation using combination of kernel model
and long-short term memory networks
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ABSTRACT: In this paper, we propose a vocal and nonvocal separation method which uses a combination of
kernel model and LSTM (Long-Short Term Memory) networks. Conventional vocal and nonvocal separation
methods estimate the vocal component even in sections where only non-vocal components exist. This causes a
problem of the source estimation error. Therefore we combine the existing kernel based separation method with
the vocal/nonvocal classification based on LSTM networks in order to overcome the limitation of the existing
separation methods. We propose a parallel combined separation algorithm and series combined separation
algorithm as combination structures. The experimental results verify that the proposed method achieves better
separation performance than the conventional approaches.
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Fig. 1. The proposed vocal and non-vocal separation
method. (Left) Parallel combined separation algorithm.
(Right) Series combined separation algorithm.

B AR B AR AAE, sy, F7] 4
o] ek £2] % A1 52 ISTFT(Inverse Short-
Time Fourier Transform) 282 A B4 W H| R4
A% AT RE AT,

SESEEEEEY

il

1%
ut)
=2
>
. 5
)
Of
s
]

fo

fr
i

)
oX [
g
flo mfn
s
% n
E oX,
> 5
N
o. m{)ln
YA

il

o

e
1%
AL o
ST
N
- w2
=
C o
p
o -
< o
tr off
TRO)
i
=
o

=
=)
e o

ﬂJ\.\“.. _Io||

NI R = M oo
o

e, e i
for w2,
=2
)
ox

o

P> U
fott o
1
o i,
iu)

5
o

% JE WE
o =
oo
:L\Z
N
N

foox
o

ot
o

>
o ofor M b
o= |
2
>
jus)
[
i

o

e
i £

=
}01[
=
e
iy
>,
]-01[
u
)
it
ol
ol
2
N
2

i
ok 10

o
v
o
i
f
%
NI
o\
2
o
fu
M
i)
)
o’

N = TR = A

ol
i)

s
e -
e

N
e
d

it
o

i
ot
lo
N

HogNo g
i
o

dqr oot

AC)
e

=1
aa
L

i.
> b i

—t‘i—,ﬂ—[o
fhe i
e
(Lol I =
-
ojN
l
m&ﬂi
F_Er:i i
T N
N
>~ T
o
o N

1-01'
N
5
-
ofo

O rlo qm M

o
of

N
i
e dz 1o lo
HL
uo i

0o S 02 e
o ©
i)
2

o e o

B
iy
lo i

o
°,
e

d

(o
fe o
AU}
:111

[m
oX
=

o
u
ot 4
o W x @{r mo
B

W g Mot re

= A | ot
i
:lm
2 i
2
2
ol

1o

i)
M oo
oo £

qr B
&
Ly

N,
[
M
o
fu
o
vl
M
1%
it}
i’
e
o,
M



4
)
{
Sl
Ll
i
o
o
)
o
i
4z
u

nﬁ o
ox 12
ﬁm i,
o &

Ty
o
fu
-z
-,
OE m.m,
PO [

fl pr
°

b
T i
)

"
H
o
il

a g o
=
z
)
o,
{
du

o oX oX rlo
NN ==

=
i’
iy
-
o
{
=il
N
4
09:.5 i
p

o &
iy

oK o

=)
H
i)
>
2
o
oX,
iz
fu
)
)

=

3
RO}
oo
N
o
X
e,
~N
i
1o

oo
6%

s
iu)

hr

N ok 1

o i
rr

o=
1=}

T
o\
iy
|o
fru
)i
Ach
it}
o
i foh

7} AL o] HE
9w 4157 e,

2.1 74 J[di9|

7 7] 2

. -
 ShmY &9, 123 2718 744

o
o

|

(e

=

>
S o
1o pw Nk

ofl ul
o

N

N

d

)
ro,
TN N &

o
o
o
(o]

i do o
fl

SN
rlI.
o
f

N
oo
(e
=

2 K
o o
i

ol
-/

oo

ol b
1o

o

tlo 1o X qlo e oo dlo
\Q

oo @ E o o
Bl 2 e

oo
my
)

9
T

oluf 2] o157t G (wt) & B2 o] SZko]m,
12 A,

(w,t) ol sl jHA 52 FEjol] w2 7]

e my
0,

z7]

263

Freq.T
bin

Frame —»

index (a) Periodic kernel

mai

(c) Harmonic kernel (d) Vocal kernel

7. %

_=
\‘&& (b) Percussive

kernel

Fig. 2. The shape of kernel components.
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Fig. 4. Spectrogram of each signal. (a) original vocal
signal, (b) separated vocal signal of method1, (c)
separated vocal signal of method2, (d) separated
vocal signal of method3.

Table 1. Performance for vocal and non—-vocal separation.

Separation
performance for
non-vocal

SDR SIR
6.42 15.43
8.15 15.88
8.13 15.82

Separation
performance for

Ratio vocal

SDR
0.35
1.72
1.68

SIR

Method 1
Method 2
Method 3
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