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Comparison & Analysis of Speech/Music Discrimination Features through Experiments
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Abstract

B =R 7 EA gy 23] S$A/ In this paper, we compared and analyzed the
o 7 AeS v BT SN EE discrimination performance of speech/music
IHE, w9 54 +5eh = SRt & about combinations of each features parameter.
Ao = BF EFor AMAEY ofA] Audio signals are classified into 3 classes
Gz} 3717 FE7t ARE ATk 43/ (speech, music, speech and music). On three
Aol 7 2 BT A5 23S types of features, Mel-cepstrum, energy,
w FAGTE AYAy) ANrEY Juat zero—-crossings used to the experiments. Then
23] 7P F2 AINSA B1%, 29 compared and analyzed the best of the
61.9%, S4+29k 555%) Wtk A8 & combinations between features to speech/
olst 4= Atk music discrimination performance. The best
result is achieved using Mel-cepstrum, energy
and zero-crossings in a single feature vector
(speech: 95.1%, music: 61.9%, speech & music:
55.5%).
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1 Ulg B 2+ Gaussian mixture model, k-nearest-
neighbors classification, ™8] %¥#}sl 44 Eg] &
o] ot £ =M GMMS A3 tH1-3].



Session V-B : IT7[dl7|& 20}-2 309
9. 54 ey 4 (D] tEe ofglet 2o,
7 54 seEe] $AE 98 43 dse
N-1 — putk
BMILE RS F55a, & Zode] 2715 Bms lglX(Bl= 3 C.me ¥ @
olv] 10ms) o) EAA/MEA 54 Aerleg F%
sigiel. det sheielEl A%4) 57 olde] mel  AaEd sejulEs W 2 54¢ 7 2%67)
R PRI FE13Y o gE= PAE Wean AL AN
WAL AF

2 1 I HAEE‘I

54 sheple 2 127)e)
o] wet WA~ AFES A

uﬂyﬂ/\ =) 71

._A__u

=712

Gepstrur
a

Wt

el
B 25
15
5 s
g -5 V'MNWQJW% TSMA zm_an14991_m 1
S i AP g g 'M,.\'

Gepstrur
|
a

> 9 17 R A AE v
(1,247 A2, a: 34, b: 39, ¢ SH+3

_ 11—k
CX(WL):# I\Z()llong(k)l N e

gt Ao dejA gl

29 12 WAAER AFgke] WskE VER Ao
Z 12709 ASgk T 2 ERaEe 548 M #
VR = Q= 2709] AlFantS Aste] YERSL
1, 29 AZ7D.

Ay WA EY Al WskE AvEw &
A eRd+gol o sow AYd wslE Helt)

2.2 x|
oNUIA)9] 5 steelel e Aiish 21 oluixst
et AFE 27 oIS AHgasn

A 1
08 ﬂwﬂwﬁwﬁmﬁw
3 os t i ] A
B, T HLI'W“‘HJJV“VW
02 U
° 1 101 201 301 401 501 601 701 801 901 1001
oo
B 1
T WMWJ“WW%VMV\WMMW
¥ os
§ on
02
° 1 101 201 301 401 501 601 701 801 901 1001
=ayef
Cc 1
oo ot AP A e b M\m I K, T
ol V] Uﬂd ULUW\JUW\’ v
§ on
02
° 1 101 201 301 401 501 601 701 801 901
=ayef
>y 18 2



| =25 Vol. 2 No. 2 |

g

of

A
=

k

St

Kio

81.7
95.2

80.4
.2

95.

0
Lo

16Mix | 32Mix | 64Mix

85.3
9.2

55

82.9
61.9

16.6

79.2
714

11.1

16Mix | 32Mix | 64Mix

87.8

11.1

S+M

PO h(m—k)))

o

1
Emax(log( N

o) sl

o

i=1

o EI

=

=

8t =1 oyA] gt

2eli

701 801 901 1001
LR T
701 801 901 1001
701 801 901

601
501 601
501 601
alled

P LAWY N Y WONGL AT L1

2 A g PR T S R M

501

a01
Ay
a01
401

301
301
301

201
201
201

101
101

=
=

A

9]
1 it

< W(n—m)

[

WA

%
of o

=
=

2},

2rel
]

=
=

x(m)°l 0 ol mirt 10] #r}.

bis

o
L
[e)

SUS[x(m)]— S[x(n— D]

4].

pal

& UeiA) 374 5

HIe S

2.3 Fuxt
1 E o]
Z,
o, S[x(n)]
A<

o

[e)
=

s

H=
T

o] getolAe]

[ R=N
PAN

Lol & <



311

L T7EBIE 20k-2

o uf

Session V-B
o] A7

3. A8 4

Ny
o_aﬂhmom _ﬂwWo
T 5 o s ey
"o
Eoﬁmw Bk &+ 5 TE RS
dﬂe,l ‘,l ]UO.W 1_|1_|Oo1__/|
e i) o}  PF o Ao ™ 70 N
T <o =<0 i ol N = o)) ojn ) X o .
- o o o T o s NI A
IO F o ¥ © = o ¥ m o B3 o SRR
N o X @& - = ooy ME ok Hw Mo 8% o i op <
B No NI o =) o) o T 7 oo © = 3 Jo & %oﬁ o
BN 3 b2 w ol e . "
(i T 3 o = X g B ™ g o BB
ok ] - = T wjr X o or ur o pE = M ay! O
Ry 8 i o = = L o 4 = Z4K iy
ﬂ&b, 7o 2 E ~ ok W m2 A g om X%
oo T < i = = .y & o9 & op = T X
X - N 2 5 awgnﬂoun o o = T
FoF S A mEx mamﬁwi% ) ;Hoﬂﬂo_%w
_Q;mmmx W o R E_mw mmﬂﬂﬂurmﬂﬂo W uu..ﬂ.ﬂdr.
% o % B T & < & m_ﬂ_@avl%% i =% w X3
= < n .fOU L BR - ox J— ‘Iyl 50 HT IAN L 0 ‘H o = 3%
o X JE%%Uﬂ ! _AM;_HL%%7 L 1) = o W
= on oy W o R o Tk iy woE o N 5 L
W WO 1%% W%%M%%%m ﬂ.mﬂrwrimw%l
o = mp ol < <V o~ JMI = E B ~ E| g _M% B NA ur % Mo
K- J 4%4;1@@3@ moﬂﬂiwﬂ%@
= o Lo ofn RO X o = : o
o o do o ok g EERT T Bweg_ﬂg% By
£3 EREsiEEs fT y: 3Ezacsigs
) == 1_|J|7 -
T I M LT chnd DR AR S
f .]OL. o ﬁL.,J- J|7J| £
S S5 3 DO ggr 2ziid 3T o
w E o 2 b T = N < Mo ~ g W_k
wvgﬁ_d%b%%ﬂ%%@ 5 g S ﬁmﬁi%bw B2 J
ﬂeﬁ BB (Dzo < <] op Lﬂ " o o = W o= poloﬁq &) ;%o
mﬂﬂ%%é%Aurmuau_v+ vaﬂﬁ Hmﬂwi% Pg.% %aﬁ_a%
_x:aoﬁi@mﬂnxnanae%g == " = S X T i@ue_ﬂ
s X M fev;ia,%ﬂ @ & R oo E L o I P oft%wm
M_HfﬂﬂAﬁMulf@%ftw Mﬂtozi vawww ﬂ@a e M T
meni3%0»1X_IOE%Mcybzltﬂﬂqwﬁl%mqﬂu%ognw} oﬁumﬁcm ﬂﬂwﬂuiﬁ
Mmﬂﬁgmﬂﬂﬂyﬂuﬂbw/ﬁﬂ@ﬂﬂ%oo o T TR How o or
Eiom:_%ﬂwﬂ% ﬂr%memavﬂwwﬂéﬂom %HLM,EW I oaevh%ﬁ
wmlﬂ%ﬂ@gﬂéawazoﬂmuwmm%f_ T LE B 5
H}a@rﬁéﬂ?m ﬂ]b]@ﬂohcﬂgoﬁ,mﬂ%ﬁ Ao %L%H
R i%%ﬂ7ﬂ1xr 3i1ﬁoﬂ75%ﬂ 4%7 F oo
N.yfﬂw%mogmﬂamw#y%Mﬂﬂﬁ?ﬂ&@@& T=3 T~k Y X
o e N = e = 0 4ﬂmclﬂ¢| 5 X< =n o X I
N o_a 0 %0 J.,w ‘Ol;o.__ N LM pirl} O S
ﬂmnawéﬂwmﬂ%goi%Mzgaﬂmo_ﬂ% RS Tk
o JE N D =~ TO %0 4 % 2 or o< Wl %o No B = N =< _ opn =)
or T = X o e 9
S%WWO#mlu%Hioﬁu%ﬂ_cdezS anwg%wo
ﬂ@@%ﬂﬂ%dm%ﬂﬂoﬂk Mammﬁmﬂg
Eﬁ,mM%%ogaow\n 24/0%319
- o g o To o of
= oln ol |
oy < o



[e]
73

=

B4mixture
80.9
22.2

64mixture
8.7
4.4

[e:
32mixture
8.3
8.7
22.2
32mixture
939
76.1
555

Jo% QY= AHY

A=A et
16mixture

89.0

76.1

22.2
16mixture

9.3

80.9

4.4

°.x
=1

=i
AU

S&M
S&M

2] GMM E743% (9A)+

__I.L

[

oA
ar

[

SHA] gFomg

Aol Sofel

S

GMM @] mixtures=2] =7}l n]d)

:'L

| =27 Vol. 2 No. 2 |

g

of

A
=

@ Cepstrum
W Energy
0ozc

4L, 50%

k

St

N
S+M

o
29} 7+o] 32mixtureol A

o /pé
ehigich Eat, i) ThE A

i=]

445%7}
S Ak

=
=

stsIick

S

sz"r

Y]
o

=

4] GMM 57 AI(BASEH+o A, 1

kA
Rid

[

Al A

B4mixture

9.1
476
66.6

24+8e

™

32mixture

93.9
61.1

16mixture

52.3
61.1

96.3

7d, Miol, S+M:

[e)

Si&

jild|

S&M

o} #o] 32

4

are

mixtureo|A] £& A3E VeERJTE

= I

B4mixture

9.1
61.9

32mixture

9.1
714

16mixture

714
444

96.3

[ 3]

S&M

i

JEieleR

o] 32 mixturedl A 7}

°] A



Session V-B : IT7|87|& £0}-2

%
i
>
&
_0|L
e
o
)
wW
N
B
o
3.
=
2
=
o
W
Do
&

13a2edl

[1] Michael J. Carey, "A Comparison of Features for
Speech, Music Discrimination”, Proc. ICASSP 1999,
Vol 1.

[2] John. Saunders, "Real-Time Discrimination of
Broadcast Speech / Music”, Proc. ICASSP 1996,
pp993-99%6.

[3] E. Scheier and M. Slaney, "Construction and
Evaluation of a Robust Multifeature Speech/Music
Discriminator”, Proc. ICASSP 1997, ppl331-1334.

[4] B. Kedam, "Spectral Analysis and Discrimination
by Zero—Crossing”, Proc. IEEE Vol. 74 No. 11 Nov
1986, pp 1477-1493.

[5] John D. Hoyt, "Detection of Human Speech in
Structured Noise”, Proc. IEEE 1994, pp 237-240.
[6] T. Hain "Segment Generation and Clustering in
the HTK Broadcast News Transcription System”,
In  Proceedings of the Broadcast News
Transcription and Understanding Workshop, 1998.

[7] Jean-Luc Gauvain, Lori Lamel, "Partitioning and
Transcription of Broadcast News Data”, Proc.
ICSLP 1998 Sydney.





