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ojgtoll A= H o] AAlde] g o F=2 EF FAA(100)E o]&3 o A= 4 W HAsld g
AABHA A g gkt

T 2% B odgo] AAde] g gof F2 BF W &A=

2 drgo] Arjoe] w2 FoF A= Q1 Wy, HAAHown F=H nds AAMsy] s SguAlel AdE
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Ry ]
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I < (Analysis Window)oll A &% Short-term &4 WHE 7|22, & 59 texture window 7]H<
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Frequency Cepstral Coefficient: WFus JAAEY AS), DFB(Decorrelated Filter Bank: A3d7kA ZE ¥
) T 59 A4d ARE-E = 0SC(Octave-based Spectral Contrast: SEFH7|HE AHEY ZEHAE)E o]
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olet & 6 Fxslto] MFCC gag]Zo] hal A=),

= 68 ¥ wge] AAlde] e W duEE o8 54 7 THEolT.
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DFB(d)=log(WS(d+1))—log(WS(d)), 0=d=D< B
ggog, = 85 #FZ3le] 0SC(Octave-based Spectral Contrast: ZEIH. 7|9k ~HAEZY FEZAE)o]| os
v sk}
= 82 o utio] AAde mE 0SC daElES o83 54 &5 EE Lot}
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webA, 0SCE W= AFER O] Peake} Valley #HS m#dto 24, £9+o] Harmonic¥ Non-harmonic &S
el 4 it}
= 8o =A% nle} 7o) 0SCx= MFCCH DFBS th=A #2Ald dl= sf~ HE|(Mel-scale Band-pass Filter)
£ APgeA ol SEfEAAY e s ZE(Octave-scale Band-pass Filter)E ]-%-?Ehﬂr. B dgeAe
obel Z 13 o] 870¢] Octave-scale Band-pass FilterE o]&3Ht},
# 1
Band Frequency(lz)
1 0~100
2 100~200
3 200~400
4 400~800
5 800~1600
6 1600~3200
7 3200~8000
8 8000~22050

@ Zalqle] Zolo} FFT ZAEZL No& 2g 1
Qrt. WA wMse] s|gels FETZQIE 57b Kiold, imA M=o

4 5= Tk, Peake} ValleyE rob7] flsia wiA 74 wi=d AoEd

o

E]% I]EH_HH t\‘HE—g] —)—\—j—qE@ {X‘i,1, X‘i,z, ey, X‘i,Ki)T% 7}'7(]31, O]"j/H
& glth,
#9714 3
1 ol |
r
P = J'IL*| £ i,j‘
| advy =7 M)
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[0075]
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784 4

(UTl E'lsff—;l-l-l

=i

.[; = UQ

S

71 av= FH kel "ol tist AEA] 0.025H 0.2714] AE3 A3 av= Aol T3 JITES T
= vh, 0.022 dAste] ALgT 4 vk, 8k 3 9 8k 4ol A 8k Peak w3 Valley #k9] =bel& 7l
3to] th5o =8t 59} o] Spectral Contrast(SCy)E -3k},

0SCE= Y23 #o] I7f wl=o] th3} Spectral Contrast®} Valley {SC;, SC,, ---,SCi, Vi, Vo, -, Vi}& &3

B2 AMSSHA "k, B dyoals, gl WMEE AFSSHY] ditel 163 0SC 574 HEE AFEsHA . W
A M=o thslA 0SCE= Spectral Contrast®} ValleyZ {SCi, Vi}e} o] &4 wWE=E AFE3sHA Hro).

Short-term §%4 FE5(120)% tha9 7] 6 E 342 78 T3t  Analysis Windowoll A F&% 5% 9

BE9 BF(p,(k)F 2o, (k)& FEH.

754 6

R U~ P
e L k) = 5 E Xk, p)

p=10
T8 7

Jt'P"_—EIK (k,p)— p, (k)
,’L’J_U

A7 kAo A, X(k,p)E tWHA texture windowol] pHA Zde] 22 EZ(Timbre feature) kHA Q4

o]al, P+ texture window ¢Foll ¥3HE &= o Jfgoltt.

Z

ool 4] Short-tern 54 FHH(120)% obdl F8Ha 8 W FEH4 05} go] FAH 549 54 wH A
j
.

2%k (MIN (k) 2] o g (MAX, (k)
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[0076]

84 8

[0077]
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MIN,(k)=  min  X,(kp)
0<p=< P—1
74 9
MAX, (k)= max X, (kp)
0 < p= P—1
FE9 A4 E3 WEd HAMAX () F FHAFWMIN (k)2 texture windowe] olUA]e] z7]S YER

M =AA B4 wEd u k), o, k), MIN(k), MAX, (k)= A texture window®l

P2 10 WA 139 2.

[0078]

[0079]

tHA texture windowoll
slod Z}z; B 5k ol

#8410
T i =
z'?’..'——TZ py (k)

[0080]
284 11
_ 4 T'—1
g (k)= - *Jf'.. k)
[0081] S t=0
#5412
1HTIAM———§31HT k)
[0082] t =0
94 13
MA. Tkl————Zle{ (k)
[0083] T=0
A1) =8k 1 WA kA 33 o] Short-term 5% FE5(120)7} Short-term &
— 14 —

[0084]
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[0093]

[0094]
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term B4 FE3(130)E =9 Short-term AL o] &3} Long-term 54 F%30}(5220). ©]3} Long-

o T
term &4 9 3yl WHE ~FAEH(Modulation Spectrum)S ARSI AFEZ  EA(Spectro-temporal

B2 ot o] AA]de] mEWH Long-term 53 FEH(130)E WE 2=FEg (Modulation Spectrum)& A& 54
WE] 2 MSFM(Modulation Spectral Flatness Measures: WX 2~FEY IHEYXA Z74), MSCM(Modulation
Spectral Crest Measures: W% ~HEY F2E Z74), MSC(Modulation Spectral Contrast: Wz ~IHAEH
SEZAE), NSV(Modulation Spectral Valley: ¥x A~fEY Wa)E &3},

w3 Long-term 53 33(130)= AF7] MSFM/MSCME- 7|wko & FMSFM(Feature-based Modulation Spectral
Flatness Measures: S5A7|¥F Mz ~HAEY ZHEY2 =4) U FMSCM(Feature-based Modulation Spectral
Crest Measures: EA7|WF Hx A~AEY JHAE ZH)E 253 5 9},

MSFM/MSCM <-E}H. W= 3} (Octave Band Sum: OBS)®] ¥z A~FEF (Modulation Spectrum)S ©]&3f+= HHH
2 g o] AAlde] wE FMSFM/FMSCM FMS(Feature-based Modulation Spectrum: 577|dF Wiz ~HAE#H)E
ol g3l FEFHTE. Long-term 5% FE5(130)% FMSE ©]8, 7} Feature Dimension HZ ¥Wx ~dHEF
(Modulation Spectrum)& F&38F=tl, ©l& %3 Z} Feature Dimension®] AlZtell w} oj@ A Walsl=AE &

A oh;}

WA Long-term 5% FZX(130)= thSo 4382 149} o] FUSE FZ3lr),

i

F5}4] 14

FMS, (kym)= Y, X, (k,plexp(— j2rmp/ M)

pE Py

A7NA X (k,p)E tHA texture window W pHA Tl & EA(Timbre Feature)d kHA 840]a, P
S

= tHA texture windowle] &3 Zgelel F Frola, MNe wWx FEd W3(Modulation Fourier-
transform)2] = 7]olt}. 1¥]il Long-term 5% F=4%(130)% A texture windowol] thsle] ofgje} o] 3
i FMSE F&3ic}.

84 15

FMS(k,m) = = E FMS,(k,m)
t—O

o714 T+ F texture windowe] 7)4=o|t}.

g&o®, Long-term 54 FEF(130)= 84 14 B 584 159 ZA3kE o]-8-3Fo] FMSFM/FUSCME vh53) 2

MIM{2-1__
\ H FMS(kym)

) E FMS(kym)
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214 17

max (FMS(k.m))
M n= 0,-::‘—4’;{72’— 1
9 M{2—1

FMSCM k)=
EMS(k,m)

n=1>0

oA 16914 AAtE FMSFMO] #H2gh(ells &9 0)3F Zgk(elE 89 1 H= 10139 g2 Z42F at s
Peakiness®} FlatnessES YERATE. FMSCM-2 FMSFM3} wioie] A&k ®Qltk. whef kA FMSFMo] wi-$- 2k gk
<= 7Hgd, 49 Sotel A kA NModulation F3h7F W ¥ = se& 7R

ulxek o 2 Long-term 5% FEH(130)% FMSE o]&3Fe], FMSC % FMSVE t}&-9] 482 18 ¥ 4824 199}
o] FE3lt},

84 18

FMSV{k,g)= min (FAzS(k,m))

—

meid,

F5}4] 19

FMSClk,q)= max (FMS(k,m))— FMSV(k,q)

i

0,5 ¢4 Modulation M= W] Modulation Frequency®] 3telth. HEH 2= BE Modulation M= Qol o
akol, FMSV/FNSCe] ot ake thaol 28h4) 20 3 52514 219} o] F&3rt,

84 20

L Q-1
FMST(k) = = 3 FMSV(k.q)
Q g=10

84 21

I
FMSC(k) = ~ > FMSClk,q)
Q g=10
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

==1

Long-term 54 F&4%(130)+=
Sum (0BS)S A}-g-3tc).

MSFM/MSCM*} MSV/MSCES F&3

ZIHSd 10-2014-0134988

171 98] Octave Bandtfe] ol *]2l Octave Band

AA Al 2=goll A FEEE HdA 5A sidets 54 HEE ofd i 29 ).
#£ 2
Feature vectors Dimension
texture window Mean MEFCC 13
DFB 13
0SC 16
Variance MFCC 13
DFB 13
0SC 16
Max MFCC 13
DFB 13
0SC 16
Min MECC 13
DFB 13
0SC 16
Feature-based FMSFM MEFCC 13
modulation DFB 13
spectrum 0SC 16
FMSCM MECC 13
DFB 13
0SC 16
Mean FMSC/FMSV MECC 26
DFB 26
0SC 32
Var FMSC/FMSV MECC 26
DFB 26
0SC 32
Octave-based MSFM OBS 8
modulation MSCM OBS 3
spectrum Mean MSC/MSV 0BS 16
Var MSC/MSV 0BS 16
Total 468
ole} o], 7 2014 R& vkel Zo] Short-term 574 FEF(120)9} Long-term 54 FE5(130)& 484 &
otof wiste] 468709 54 WEE AHT 4 vk, dE EW, texture window 7S Fdle] d¥E o Al
% FolA 13709 A ZHzhell tiske] MFCCS] Ht #h(Mean)ol widt 13719 54 WEE 53, 13709 A4
Z

Ztztoll thsko] DFBS] ot gk(Mean)ol thit 1370 54 WMHE 253
=

= E4 MR (140)= F5% Short-term ® Long-term 5% d
(8230). o714 &9 54 ¥WE QA FEo] VFEHEY 52 54 ¥HE JH]E‘EEP
ol9} o] B wge] AAldd wtEW F & @], FFH Short-term E= Long-term 5% WEE Fol
Al A E=9el disste 54 WEHE AYFdord, AAES AL ANES =Y F dn. B 28 4
2 E¥, 54 A95140)= 53 468700 54 Ay FolA AXEC] 8 160719 A 54 ¥WHE A
gttt wEkA, HAE dANE FEE dAx EAE FoA 5F AgF(140)0] ofs A= g 5 9

il Best-first search® Support Vector Machine(SVM)
ranker & °l&3l= WY & Fote] A & dSse A9 53 WHE A9 F ok S5, 54 du9E
(140) = SVi-rankerZH=SW 914718 ol §ste] 2t AWM= 7412 BHrkeke] Ranking® WA 574 #EH %

@ & oldl, SrankerE Foto] Ranking® viZl: 7)%e @A folaA ANE 4 A Ugolmz

EE

= T
AAE A Aereit,
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2 2d AYAF(150)= AgE 49 54 HEE o] &3ste o] FEE BAS QYATTR(S240). FAH
| A2+ (Classical, Country, Disco, Hiphop, Jazz, Rock, Blues, Reggae, Pop, Metal So& F&H 4+ 9]
TAARQ el s Ad BH, 2d APR(150)= FE2H F9 5 HEE ol gt ot 7t FE2d
E%%‘E Fagt. &, 2d AAAR(150) = Z7He] wof 2 ggshe A9 54 e 5 #ES 1
sty 7t FEEE 2as e

° o
oo
o

o)
o}

2}

[e}

il
il

2
1o,
Y
2
o
it
e
td
i)
2
o
o,
L)
1)
jins
)
i,
k)
[>
(m
oo
S

Lo

Fal7] A% Hl2E wA7F At

WA, =29 o] EF didol Hi H2AE &of AEvE JEW(S250), T2 BFH(160)E dHE 2ok Al
9 ?78 WEo] ¥35 = Short-term 5% #HE S} Long-term 5% HEHE FA4o =

S270). &, ¥ 29 A%, 2 EFE(160)E 4687) AA ] g A WHES &3 A
ol sgst= 160709 54 WETS F&3).

= =9, texture window 7]HS E3dlo] &
6.9, 13z 1 ~o}t o Az 54 9
O~

714, Short-term 5% #E 9} Long-term 5% WEIE FE3 ©A(S260, $270)= 49 53 wElo] dFs)
+ Short-term 5% WE %} Long-term 5% WEES FEH23Iv= A A9t A7) S2109 S2209 ¥ o=

TS vh, FEHe Age Ao, E=e AW Hod FEEFHF(160)7F Short-term 57 ¥ E]9} Long-
tern 54 ¥R %%6}‘: 2A(5260, S270) 6= Adrstglont, Short-term 5% FE%5-(120)9F Long-term 57
FZE(130)7F Ol AE HAHES 3 =5 QIT).

tEoR, A2 BFF(160)E FEE 29 54 Wl dgshs 54 WHE olgetel XY A4¥(150)7) »g
gk =2 2 7113 ey g oo}

FTH(S280). 53] & wHe] AAldel w=

1)
,
o
lo
>
>
2
9
=
i
QL
T
o
Z
o
2
il
X
J

) 8] 2 B A% HrtE YFIGIZANT ISMIR2004 F7H dlo]E]
Ho]A~E o] &3} tt. GTZANS Classical, Country, Disco, Hiphop, Jazz, Rock, Blues, Reggae, Pop, Metal &
Egsy, 7b A2 1003, @ 39 30Z= 16bit, 22050Hz, Hi=, AU ¥ulo® AT

#£ 3
577 Accuracy (%)
GTZAN ISMIR2004 Dim.
All feature set 84.0 84.8 468
tFeature selection 85.0 86.3 160
+SVM _RBF kernel 87.4 89.9 160
#% 4
F=2 5 Wy Accuracy (%)
GTZAN ISMIR2004
Gaussian supervector 82.1 79.0
(MIREX2009: winner)
Block-level features 85.5 88.2
(MIREX2010: winner)
Gaussian supervector + visual features 86.1 86.1
(MIREX2011: second place)
g o] A4 87.4 89.9
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k1
N2
(@)Y

Mel-scale Sum
hand-pass gach Log
Fitter band
=87
Mel-scale Sum
hand-pass each Lag
Filter hand
=08
S Peak/Valley select Feature
band-pass Log
Fiter and Spectral Contrast
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