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Automatic Music Track Selector Based on Emotional

Appeal from the Similarity of Acoustic Features

Student : Yu-Tien Tseng Advisor : Stone Cheng

Master Program of Sound and Music Innovative Technologies
College of Engineering

National Chiao Tung University
ABSTRACT

There are two main issues for listeners when they using digital music files. First,
manual music classification and management in digital music library take a large
amount of time. Second there is no automatic music track selector which is based on
emotional appeal in existed audio player. Therefore, in the past there is no such
system which can choose music tracks automatically and fits music common sense at
the same time. This paper proposes a system which can automatically select music
tracks based on emotional appeal to solve the two issues that we have mentioned and
this system is an application in content-based retrieval. In this research, the acoustic
features are extracted from music signals and based on music theory. After that
similarity functions are used to pick the similar music files. Finally evaluation the
preferences based on music common sense. Using the music content that we prepare
for subjective tests and evaluation methodologies that we design get the maximum

average precision in music genre test is 94.17% and in emotion test is 98.75%.

Key words: content-based retrieval, feature extraction, automatic music track selector
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rg , bk’iﬁji\'\ﬁ II? B A Fm{a—‘%%‘m4 —‘|~3§ TL%’{%*‘%I&? l%’yx ’%%ﬁ ’h—i‘l

(hidden Markov model, HMM) 22 = 3 #°4] - Ryynanen{eKlapurizt &% % 4
iz gk 0 Ag ] ) HEEana v @ [35] 0 Ffkchs * HMM#E = i) - s

SHCAIRE R R BRI REHHA D ARG E R RDTHRA
7 o
B %E3B

REGEET TR -BPRFHF B F R B MRt el - FER
(melody contour) - =& £ & § TS ~ Bi2hE & ~ %2 - - d Emilia
Gomez*i3 # dnh 2 ¢ BRI Ll B AMF2 F 52 [36] AT auwh 2
3 18 % & (Zero Crossing Rate, ZCR) ~ p #p B % #ic(Autocorrelation, ACF) ~ & %1%

# (Envelope periodicity) % ; # 3% T R 5 ®]4F 3% (Cepstrum) ~ 45 3% p 4p B 7% B
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3
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wn
28
=)
3
=
3
4_4»
A
)"’
=1
6”
IR

5 /z‘ IE__‘E H ‘S&E %‘
ehf BoAs > A BN BB @2 3 ox @ gk 2 o
AR 22 5§ g &g P 3B 00 2 5 Br(melody contour) s 2. & s iE

% P~(melody extraction) &

P
ml4

B i Bi(pitch tracking) - 5B A R¥ A L A B
Fro (D B4 QW ERFP - ¥ JEENEY TR Y S B

E 8 70 [37] [38] [39] [40] o Loeffler[41]s % 2 %+ Bl £ a4 5 5 % ¢ i Bi_

.
friz g &

v
e
=\
N\
\ land
=
wh
y el
yal
i
=
%
j«L
!
@
=i
Jin
—h
!
@
ra
1=y
—4
!
W
/4
\

i
frofr2mT K5 bl - PR TRBERE S B B DL Nz fr i bR
bl - BT S BNt § o rBR R A AL P A o bR 4§ A
TP AR - FRAZIRE B0 KT o &7 ok sk o Bellofr
Pickens[42]# &1 7 f1* £ 8 ¥ 2 AIHMME AA 8 13 ¥ enfeize & > 12
ERNOBERY S 2P EERE T A WA DSl AR AT G Rl
CQT & # frchrogram £ 57 /% 1% 5 $jic -
2.6~ g B £ B

R RN OT R R LR O AZHES I 2R OTRPN R
F R RAR IR ZGE S E S AR e T G R e TR R kALY AR
AL B e

Harb f= Chen & Ji2 @~ [43]3tim 4= 0] & 38 05 4k % & & (Query by
Example Music Retrieval, QEMR) * %k i& #75 % 33 #7838 cHR® 3 &8 2 4792 o
g BEihm Y P AR TE S R AT AN Y Y &R
B GrH o BF G B o R MARAFE I AR RA B IR

2 & (local similarity)fr 4% %8 14p 02 & (global similarity) o & %3+ 5 & ¥%4p 02 & > B
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FRMOE R A G- FlAf) o ip iR FE 2 5 KullBack-Leibler (KL) distance - 2
(S B M ipAE  % - 3 E B IR4p v & 2B (Local Similarity Matrix, LSM) -
% = 3+ 8 & | iEgE(Min Distance, MD) » B=LSM¥ | = B#ciE T3 & =
# 3+ 5 LSM*® 3 # (1 and 4 KHz) & % -] §& & (Min Distance for High
Frequencies ,MDHF) - % = # 383+ 5 45 (1 KHz 12 7 )ehd ] iE3(Min Distance
for Low Frequencies ,MDLF) - % 7 # 2 ELSM ¥ #5 #ic i@ «h-T 35 (Sum
Distance ,SD) ° # {3+ & MD, MDHF, MDLF4r SDe-T 359 5 & 484p i & o
Qian A # £ 2% [MH L HFARRIER L 452 4 BIER & B G2 p ik
PR PR o AP AN B AT Y PRy LA IR ik (8
Byt B i R D BART R F N F o T W h= AR R B 2
Correlation ~ Chi-Square ~ Intersection » & & & j* & W th#ic® T &40 ™ 9757 o

(1) Correlation:

> H @) *HY () (4)
JZ HZ(0)* X H'S ()

(H,,H

correlatlon

where H', (i))=H,(i)— 1/ N)*(Zj H, (])), N equals the number of bins in the

histogram.

(2) Chi-square:

_ 5 (Hi() - H,(0)° (5)
dchi—square(Hl’ Hz) - Z Hl(l) N Hz(l)
(3) Intersection:
dintersection(Hl’Hz):Zmin(Hl(i)!Hz(i)) (6)

ARCEFI S RFLECEFNFF > Hm A PRI FR oL

oo bizh Yy ¢ 0 BIIF RO HEFE B G TLA ek TAHL ALk
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P T o MG g N2 TR A SN

2.7.1 ~ FHA

Wik § A [A5]P A SFRIIES GHLts A2 R B R hhiiRy
Tt 2D AFEMY TR AERF R RPN FR o my g TR
EdREBE o ARE CRE S A AR ETFEL R AR

Fentlge Gd 5@ E ] < geniffe | Bkl

$ ¢ ehE & 4
BEUEwkREY PG b Flex B0 B H Gafe E ROR 0 Fia 5
fpie g LR o AR A E TR R E e chig kil
Fa XK TR B e TR R B A e Bk -
glteuE 2 R DA PR Ak auE 2 B p A RS RR
AERFEAFETEY > ARTA LA BTN YN N en
oA et R Al 5 R o g e o Tayerdt B 2 S B0 [46] 5
b > Tayerf T 5 #-A SFenft B E Bl BT 5 Aow o Edhd T AR 2 PR 4
ch% 4 (valence) » SidhZ o A g R B2 it & F K (arousal) o 5 5 5 i A SR
riHenver % 81025 % 2B [4T]R S B3 o
1936 = Hevner #3 A ¥ * k& E e 3 T RILEFE S~ 8o
4Bl = #751 21999 # Schuberts= 3 Tayer#k 1 i % T & frHenverst 11 035 % 7 &
2 R enhf g o 7oA A& & [50] - 2003 & Schubertp] € Hevneri ) 60975 % 32
Bl Ad > BT EY WL R AR F P [48]c A2 T ] BT
P i T R PR Bl E o FIUN 0 RR Y R #F R
o rHenver?, F i B R Ay ek A e ¥ ooh o AL E endsip] 24 %2 [49]

#F Dz ¥t Henver) 3 Bl hP 2 il F RN FIG it A R AT Y 2

z

N

SRR O HBAT £ - o
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6
merry
7 jovous 5
exhilarated qay humorous
soaring happy playful
triumphant cheerful whimsical
dramatic bright fanciful
passionate auaint
sensational sprightly
8 aqg itated delicate
. exciting lig ht -1
vigorous impetuous wrace ful .
robust restless lyrical
emphatic leisure |y
martial satisfying
ponderous SBIENE
majestic 1 tranguil
exalting 3 quiet
spiritual soothing
lo fry 2 dreamy
awe—inspiring vielding
dignified pathetic tendor
sacred doleful sentimental
solemn sad longing
soher miourn ful yvearning
sorious tragic pleading
melancholy plaintive
frustrated
depressing
gloomy
heavy
dark

Bl 2 : Hevner 35 % B [47], p249
272~ § BB RFHRE X

§ B ke T A %’%“&I‘*’@ oo BN RCE R PR A ArEp i -H

o Emery Schubert# 117 £ B| A 2p B0 B F RS iR F B> T RERIOES A

—

- B et b [50] e izl o T G phA T e f kg (valence) s o] 0 B
2 o jpcds(arousal)sAe R & o] o R e i R - BIRAL S IR BEPFHE N

BF il o blde § g B A R RIS £ 0 e X 2 A )

g BEAE g2 Bl BT & ¢ A Thayersnfi- T o o § &4

CERPEECCEES e AR IR R o E R EE

2 [ R 2EE R Sy S RTINS LI Y 2 [N
feSitnE ko T ag 3R ad 3 5 A Py
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kL

BRI B2 S TR AL F B S SR AR R
D EBHIE AR RRRRE 05 T & dmip R £ RIF B 2 o0 e
AT ATRPRERENFE RS AT A A T $ B4R o
31~ 3 BXK

FHEF ISP R FERG IR 2 A ahy B Flpt LR
BRR AR N REAEE - TR R EIRRA F AT R
Roo k2 2 HAllmusiCR =k ST F A2 20 0§ RSN IR N
AR R ¥ - RALER A L - S U7 2 3208 (Pop/Rock) ~ &2 (Jazz) ~ & %
3 (R&B) ~ 7%+t (Country) ~ &3 (Blues) ~ & &+ % (Electronic) ~ 4~ (Latin) ~ &

2. (Reggae) ~ £ 7 (International) ~ + £ (Classical) -

N~

s g

ich v %7 0 ¥ - Baa gl s 5 R al(genre) | FAER 2 T e g
WAL S B R Fa(style) o vin FHIBEEA L Bl o TR BRI T XA S 1 F
5 3% % (Experimental) ~ # ¢ (Dance) ~ % 3% % #8444 /% (Folk/Country-Rock) ~ # ;%
# % (Hard Rock) ~ iir 7 2 4% (Pop/Rock) ~ # % # (Rock & Roll) ~ =45 i% (Soft
Rock) ~ & & 3% (Garage) ~ %' i 7 £ (Europop) ~ H v 3% 7 «hi4 g 2 (Foreign
Language Rock) & #g %] o

BB cfe i pE o X 5 Mo N SR 00 chd SR B 00 eh
#p AT A L - 2 A f(genre) t fhdp i 0 = 5 B & i ehff ¥ (emotion)
AR BfS - AT A & R Re(Style) endpiT o Ed AR b chdp i e A B At
B A ARl 3 b Rt eApiTdg e B B BT K A SApIT o blde s X LB

(Eagles) #73# # crd p 4~ 24+ (Hotel California)es # 2g v 4 @] (The Beatles):# 8

¥ All Music, http://www.allmusic.com
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pF P (Yesterday)iz ™ 5 & + fwsgdlt £ - e bR EAPT 0 F iR
FERFE R A F O P AT SR Y R F 2 2L

% @ (The Eagles)#t% # ¢hw P 4c ' sz 4k (Hotel California)# + £ 2 £ (Amazing

ml4

Grace)izm F & b H1t 227k W HLFHFIRF  BHFL AR F &
GBI H PR S FEOY X R AT EERZ LA Dt e ¥ b A
—+ (Lady Gaga) i *8& en 7. 3% (Telephone) £2 4 -+ %z 4+ (Hotel California)- P FAAP

N S - < T B

AIFEF AP NE T R BN ETARABE B B e R

:iﬂ’é%%%mﬁﬁﬁﬁﬁaﬁﬁﬁ,mﬁ CRARICR AR R R

7/

SEHCE B S AR R BRI R D BRI e § 0k A :}Lﬁrﬁ;:.,.ﬁ’»ﬁ;%t‘ S A
m%@ﬂﬁ&@%?'ﬁﬂ&ﬁﬂﬁ%ﬂiwﬁg:%%ww&ﬁﬁﬁwmﬁo
ST IR AT Y 2 PR A B MRS R B o it B AR 3

e

HE S eeE el =
}
st AT R

| S BT
\ gt |
!
| Bt |

A S

\ A R |
'

| EREEEN |
[

!
RIS

30wk S o A )
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FAMEAE L S AR R 2 S BFEED 22050 Hz ks
Bd EABAET S E VR AL B EERY BLE E PR A 3

S TR r%w4—padﬁpwk&sm%%%&’ﬁ—%%%*F*%

FERZ IR od 303 BRHELARTEAPF T SRR f0d REDE R T

PE T RN T TR AL e @ [28] RE] 0 W 9 s gl

7

HELF g AR DB Y pelahpE AL Bl LR R AT g R

Rl
ALY R B ERER L TN RILIFE 2w T
Bl 4 o

EES e
l
MP3 Decoder
!

Down Sample

HAER Bl

v
O Wi EES
HE  R&2 h&n

B 4 R AL AR R
3.4~ FHFPFE 2

ATy P RGEE A AR o m AP WA g

Moo SRR TER TS, o AT PR Y P D RS

i
\

AR B ¢ de 2 BURLASLIR B fow AR KW B R o AT IR Bk e
mALB AT AR5 o FE R ek E R RS S0 F & o

KR RR BT B B T R S AR B % P

ml
Qe
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P MH AL B 0P S ERIE R PLASTIF B 2 % 004 TS B et o A
HehT B R P I R G M e BB Y 2 A 341 &34
e B AR ALY EEY FROTRAFLZ ARFLAF R R D
L B R R RL R Sl i E 2 B 342 H3t
§ % Rl LAY v [13]4 % p [15]4% 2 e i 0 02 4p B S i (Auto
Correlation Function, ACF) 2 ;& % #5 /p|(Peak detection):s & /2 3+ & 5 # ¢ & % 21

Lomeanh e F 2 2 343 B3t o § 9 B ST 2 Bk N B

Hwendy BB F B E 344 &3t e

e Y
l

| HiE }
! | }

T B2 e FiEm
l l !

[ Mt }
' ' !
BE1 2 FritEm

R okl
l l l

Wil
}
e it

B 5 HHcE P-4 B
PR PA S 32 BH I R ARSI el B F Y A
R RIEET  FRER ST Y e 0 AT RS o T g s Bl A

Lo 3 o
S EAAUE S E SRS ENE S BEHY SRR AL B4

Ao BRIkt EP F Sk FP T olkNEE TEEL T AT o

axn)=054—046un(2n L 0<n<N (7)
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(1) Bk - F #ehag & 2120 bpm (beat per minute) » & & & - 4~ 40 7 120

#
Al 1 4p =0.5sec.
(2) £k @ F &9 o7k * 2 g rdpil i 1/16 4p
Bl : 1/16 45 = 0.5* (1/16) = 0.125 sec.

(B) Bfé o Bk RIL : TUBHISR > 2x T ik
1 § 1
RFF  2xfd ik

VRGN < xS

IN

AL IF'“,?FE;'%@ 0.125+2
fﬂﬁgi@ < 0.0625 sec.
S RS UL R AT SR RS B MY MR A e i B
P-i# & > F 4 3 (Fast Fourier Transform, FFT) ~ & f 334 3% % #c(Mel-frequency
cepstral coefficients, MFCC) ~ & #c ] #c & 5 ] #ici 3% (Constant Quality Factor

Transform, CQT)[33] -

~E

B r B o b BARY L

Bterd F4EY hFE T L BB &

Ik

RIRFE B Jeenftsh = 2 o 2R G207 RS A a2 h T I9(AVG)

T3 R TR T RS oA £ eh A EehT 5~ po4p B S Bi(Auto Correlation Function,

ACF) 2 4 ' #7 | (Peak detection) ~ #g 3 + it & e £ (flux) -
3.4.1~ HF S
MEJL P Wi F RS S BEY hf ¢ R oy Ak Asas
=

+

- B

~=ie
oy

BRSBTS AR TR 2 e B R T

mly

ér

BEF TR BENTIE i h3 &Y KOSy £ 0 B A eI F2E
YoB] 6 TR o T oG AR HF Y AT BRI R 2 L B TR

FFT :
23



XIK]= 3ok (8)

j=1

MFCC :
H ; Triangular
Frame — \?memg —  FFT Bandpass | DCT [ MFCC
Indo Filter
Triangular band-pass filter:
f (9)
mel[ f]=2595xlog,, | 1+ —
[f] = glo[ 700}
Discrete Cosine Transform (DCT):
10)
N k-0.5 (
C,=,c0s n(k-05)= E,
kel N
CQT :
of =2¥%-100.029 (11)
oct _ T a4 (12)
of 0.029f
N[K]-1 o (13)
X[k]=L W [k,n]x[n]exp —J2xQn
N[k] &= N [k]
N[k] = fsf'Q, f, = sampling rate (14)
k
(15)
W[k,n]=a+(1-a)cos 27 ,Where oz:§ and 0<n<N[k]-1
N [k] 46
- BHEFF TG iR EnTis
(16)

E[k]=T, 20 < f[k] < 20000
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| FHiEH |
} } }

jﬁ‘ﬂfj ﬁﬂ;2 .............. [ rfE’m
l L

| g |

BiE1 2 FEm
ﬁ%ii{- ‘j%%.[,:i- ............... ﬁf}i;s{,
SR T TR R AT
|
SR i

Bl 6 : #7 HHcE B AR
342~ F ABIF M

;é.‘i

BY T RNTE 5 ARE TS B B2 TR A
Eig A

F_k

FRRC AL B BB S R s RNk E B Rk
o SRRV P e B NG GRS R BN A RO R A A B AR
S B AR e o F AR R BB AR A o R T ¢ T
B T E A (17)

EnergyDiff [n] = FramdData[n] - FrameData[n—1], 1<n<N (17)
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CEVEY
|

| B |
! ! ' }

BE! BB . HHEM
l l l l

| At |
| ! ! }

HiE1  HiE2 FiEm
e R 3

l l L

ST AR SERER 2=

FrameData[n] - FrameData[n-1]
‘ v ' v
ER TR S ERERZTHY

!

R A At

B 7 5 R B AR R
343~ Lk

G & FHREPARY o R B AT (S 0 0 p Ap B Sl A W R

B E g ERELY EF Lo pARN BT SRS AR 2 PR A LR

3

$F MRS T DT B ¢ FPTE R K« 8 % B AL

R RS EEE LT SR EC LU R S L E

ptp b T Bo(ACF) & 5

LN

act [c]= > s[i]s[i+7] (18)

I
o
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RS

| FiEHH |
! } | !

B B2 FHEm
l l L l

| G |
| ! | !

B B2 #HEm

I I e ki

l l l 1

ACF & peaks detection
} ] } ]
I
EIESEi

B 8: &% FHcH BB

3443 ¢ Bk

[:W

o

e L RN L PR AR T G 2

%

3 FeohgY o R EAMETR L i E(flu)EE 2P E

N
ok

1

&

B

lt“kﬂ

m\ﬂ

B PR o Tz 4 A o § 8 P AN AR B4R 9 T
Foe TR A d A PREE 2 L A
W F (flux)#ic® 2 % 40T

flux[k] = i(FrameData[k, n]- FrameData[k, n—1])%, (19)

n=1

where 20 < f[k] < 20000
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| HEH |
} } }
HE1 THE2 HHEmM
l l l
| i |
! ! !
HiE1 EiE2 B fEM
ik - i,
l ! l
‘ Flux ‘
}
| T |
}

B (A it

B 9:F ¢ FHcE PR

35~ Ap i B B RIF Y 2

PHFPR 2 o S HEge BERS F0E 2 Fefp i > B FHEE
ﬁ%gﬁwmgwwﬁgmwzwm%ﬁﬁjﬁﬂmﬁE%Eoﬁ%@%[B]
PR AT REEET R R BN RPERTESY NED RGOl
FoFP AT B REF B E o e JRIAR 02 R BF 0 L 2R A R4 f(local
feature)erigp i & > £ & BIEE R 4F ic(global feature)crp i & > 4p R £ RFdm e
#H F Ao B 10 2T o

R ER ALK TR L F A AR EREFS SIFE- B

Y

ml4

Boenip w|pEdr(distance) ;s £ B - BF B PR E 2 IR RT LI E R Y F 248
BR e BT BHIE Y 0 RIFEe AR R R SUF B F R A AL EESE(Euclidean
Distance) -~ 4 5% §E 4t (Cosine Distance) ~ + = ip| =_(Chi-square) ~ 4p B % #&c
(Correlation) » & 7% ¥ /% ch#ic T & fts G chg &3t » RRIFTHRE Y #14 gcd

Bendp iR fs > BfS L Ry ERIZAPALR > 27 FIFHRES - H2 [19]
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PRI e B R R AAEZ R NAEY VLB A el

CELTC ERNEE Ll GRS
TR B TR B TR En HEEREN
?#fﬁi.‘n“.fa‘\ /ﬁw o[ 5 TR \ /»ﬁﬁi ki
Similarity Function cesnsernn s e ee s Similarity Function
ferE AR A fEr e AL
Sum
S DU

Bl 10 : 4p 2 & & B| AR )
TR A RGP A SR SR Rl 2R LB iR B
A~ BRI EER
35 T2 48 BEAE(Euclidean distance) & 4 fr e K L > AR B XA B B R
G $HEEAE o P E Sl R S 0N A A8 B BR 24P 0 A B EAR P A

e £ R eAp 042 R AR L o

dEucIideanDistance(Hl’HZ) = ||H1_H2|| = Z\/(Hl[l]_HZ[I])Z (20)

B - 4ki% pEig
45z jed(cosine distance) A S e Nz ZE CH P E R TA B R b R
BB hlE Ak S ORI AT R 24P > @ BoE AR P& T AP DIARR AR o

Fobe Tk LY AREEENIE 2 H0E TR

Hy-H, o Hili]-H,[i] (21)
dcosine Distance (H1, HZ) = 2
|H1||H2| Z (H [I]H [I])
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C~+-3pla
=+ = jp] % (chi-square) i F & st @ X Z AL RS B E 2 B M AR
BodEfaiciEdod 5 O0R &7 % 2400 0 @ SciE A< P& 7 BT o 142

AR o F 3 RIRGF R 0 AR TP RSB e R AP .

- (H () —H, () (22)
dchi—square(Hl’ HZ) ; Hl(l) + HZ(I)

D~ M ik
Ap B a#ic(correlation) e sezt kA S BREES Rl FARMM G
SR Pe o lATA BRET 2R -1 AT BRETIPH R o AP R
BoF B 24 AR PN R kY o
SHL () *H' () (23)
JZ HEZ ()Y H' ()

(H,H

correlatlon

where H', (i))=H,(i)— 1/ N)"‘(Zj H, (])), N equals the number of bins in the
histogram.
36~ A3 F A4

AT B TR A WA G R RE RO kR A
TRRAD AT AMAG RS SH PN R L e AT B4 ki inse

%\71’1__]7‘]11‘:1 ’T\ijﬂ‘lﬁﬁ-‘:ﬁdﬂgiﬁ%@mﬁﬁjﬁo
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AL

EHETA T

A

e =¢=o it

k.

WETE | g N
e et Rl S TL & s

EEE

FREE$T
A H A SR 12

myk
==
o
=

il
5o

A 4 £
Zeny e RrEEEEY R

Bl 11: k siZEdfes A 453 047
- RFFE A R FEREAFEAG R I E S -
6 St g B 31,?] Nk SRAEILELA 47 o
SRR BACE B DR F R iR AR L F SRR AT P B
A G e £ o
PR ATHE R ATREL TRAR A L F BT R
FATAE A S RATHE R RS S L BT REASE L5
HE P PR P2 LR P E e R AT o
T AR R ER VR R R e ERTOREY B U gd i ke £ o
T oL R BRI RS L SR Yk R AR OLAER A
ACAREREALZEE S RipE # TR RO BT S Ee T ER G
FEE_> MBS B i o
= TR KR A TR ERR R N BT B RLE

o
SEEA o
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R A e T PR BT T e S E
S EFHmABPREDD B2 PRSI R SEP FEI R L2 DR KRR S

HE RS B P B S RM AR R Y R B R

AERAE P RIEF FREE 2 2ti o P O S S N BRI A YRS #
BATGUR B E o TRl kiR ARAe R 12 41 o AR R RIS RERE
(testing music database) - f&_1F 4 i A Hci=f R4 F AR ¢ P

E
RS A PE AR FBEY W PRAE S il o F FRERE RSN
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ke M SR
l | l

Al R pa R EEERAIEST
! I

R EEEEL Al H HEERED
1 1

AL SA RHEGEHL

FEHE

Bl 120 GmR k SL3E Hii A2 )

411~ FHRE
ARFAARE R A T fRA S BP Fha e A ¢ 3 B
FOAAG A AR R RMARFRE S 0§ R HL A 54 Allmusic
b Y NEE G B AR PR SR 2 B - B ERA LS -

F oL {7 2 308 (Pop/Rock) ~ &2 (Jazz) ~ & % £33 (R&B) ~ #% 4 (Country) ~ £

>(-;\-

2 (Blues) ~ & &+ #:(Electronic) ~ 7 (Latin) ~ & % (Reggae) ~ & % (International) -
+ & (Classical) » &~ izt - 875§ 28 A L8y Zp0 3 1B e -

- A BARETH L ERE R 0 WHE R DA ST w sy [ATR N % R

o RTRREATH DA F Y B HBA LY WE BRETHEY 1l p &

ABARe TRy T 5 e e

* All Music, http://www.allmusic.com
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B ST RERESELBRTEEEG  PARI SN EARER TLFY

EOTI G RY o RRER AT ¢ g Pd AT IR TR (52%) ~ 8L
#(320%) ~ FH 5 #(10%) ~ R+ #(3%) ~ & % £33 (0.4%) ~ TR #(0.9%)

7 (0.7%) > 4B 13 #7or e

A E R E R T SN E AT
60.0
500 HT
W 400 H
ESM m o %
200 H
100
OO L 1 it ‘ ‘ P ey [ i i
v 0 o ) e & O e ] »
r\Q@J\' i@ Q;: \LQ Q-"'}& ’3&}}}- “‘5‘\) ; &-\0’\\\ \':‘\Q @:\25" 3 té;,\“
T & o S
Bk
B 13: Rl #FHES 28U A 7L F W
R X R e Y o RIEES SFRRY ¢ 3 i TR o

FATE 9.0%  F - AT d 11.2% % NS 6.2% 0 4ol 14 S o

AR TR ENERENE

250
20.0 _
2 150 _ _
@ — m
m 100
5.0 _[»
0o HiEE : , . |
1 2 3 4 s . ; ;
TEAEED

B 14 : /?IJ;qJ:"“EI ??#i}iﬁ’_uﬁ}& & /’7\*% s "*J%]
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4.2 ~ A BLPIE
A< 1 f O E (precision)RlsEde & vl 0 BB F i 4ot (24) 0 A B Y
N IEETIOE S H iy o AR LI R Bk Rl 2 A AR BRI g
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®> mp3read and mp3write for Matlab: http:/labrosa.ee.columbia.edu/matlab/mp3read.html
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A T
Adjective List
P o & v
spiritual N b ] dreamy ¥t eh
lofty R yielding 3 g
awe-inspiring Vil tender A gl
dignified g
scared B e sentimental SRLR AR En
solemn R longing Wb eh
yearning L AR o
sober Al =g pleading B fen
serious B e plaintive G alr FPen
lyrical RFEE
pathetic v en
doleful i n leisurely S en
sad Bosen satisfying i ey 7 M
mournful ELeh serene T fEE
tragic Fipeh tranquil T B b
melancholy L8 quiet % #eh
frustrated e pzen smoothing 3 e
depressing R it
gloomy P25 eh humorous e
heavy E e playful =B
dark 2 & whimsical B Benld feeh
fanciful % e
sprightly 4§ P enfigpoan
delicate AT A e e (g e graceful [
light - quaint + Fih
merry jog ey impetuous Bk E 7] en
joyous BB restless B e
gay J i Fen vigorous A P
happy P i robust v Rten] 2 eh
cheerful BE X7
bright p R eh emphatic 34
exhilarated S 2% martial BB E 0
ponderous $ £
soaring H majestic & i
triumphant 2541 e exalting R AP DI i
dramatic 1A% Il eRzg)
passionate Feen sensational AECE.- S Sy
exciting S 2% agitated s e
BlREE ETHES pFE LR,
# Artist Filename Genre Adjective Emotion
1R ® 100 #& # 7% .mp3 pop/rock leisurely 4
2 |G 5 Strings.Mp3 pop/rock sprightly 5

52




3 |Stars Ageless Beauty.mp3 electronic vigorous 8
4 |2 E5Hk As Love Begins To Mend.mp3 pop/rock yielding 3
Doug Munro,
5 [Mariano Autumn Leaves.mp3 jazz graceful 5
Mangas
6|~k Bad.mp3 pop/rock quaint 5
7 |Placebo Battle for the Sun.mp3 pop/rock impetuous 7
8 |Mr. Scruff Beyond.mp3 electronic whimsical 5
9 |Miles Davis Blue in Green.mp3 jazz tranquil 4
10 |Charles Mingus | Boogie Stop Shuffle [Unedited Form].mp3 |jazz quaint 5
11 Beirut Brandenburg.mp3 country gloomy 2
12 Th? _Red Hot Buckle Down.mp3 pop/rock robust 8
Chili Peppers '
13 |Selfkill Cake on Body.mp3 pop/rock plaintive 3
14 g =+ Can't Get Enough.mp3 pop/rock passionate 7
15 g)rr]ﬁ/segifence Cayman Islands.mp3 pop/rock serene 4
16 [The Eagles Chug All Night.mp3 pop/rock exalting 8
17 |Club 8 Close to Me.mp3 pop/rock bright 6
18 |Blur Crazy Beat.mp3 pop/rock exciting 7
19 [The Cardigans | Daddy's Car.mp3 pop/rock light 5
20 |Bebo Valdés Danzas Cubanas, for piano~No. 1.mp3 jazz delicate 5
21 |Billie Holiday | Darn That Dream.mp3 jazz tranquil 4
22 |Quincy Jones Desafinado.mp3 jazz joyous 6
23 |Hank Mobley Dig Dis.mp3 jazz sprightly 5
24 |Fourplay Eastern Sky.mp3 jazz soaring 7
25|z b Feel.mp3 pop/rock mournful 2
26 L:%ggr\ﬁ}n d Femme Fatale.mp3 pop/rock yearning 3
27 |Herbie Hancock| Firewater.mp3 jazz leisurely 4
28 |Tizzy Bac For the Way I Live.mp3 pop/rock doleful 2
29 |Marcus Miller | Free to Be.mp3 jazz exhilarated 7
Wynton
30 |Marsalis Free.mp3 jazz smoothing 4
Quartet
31 Ovri?ghouse Fuck Me Pumps.mp3 jazz playful 5
32 |IDEPAPEPE Great Escape.mp3 easy listening |happy 6
33 |DEPAPEPE Hachiroku.mp3 easy listening |light 5
34 |Sarah Vaughan | He's My Guy.mp3 jazz tender 3
35 |Radiohead High and Dry.mp3 pop/rock delicate 5
36 |Zee Avi Honey Bee.mp3 country leisurely 4
37 [The Eagles Hotel California.mp3 pop/rock mournful 2
38 [Tizzy Bac How About.mp3 pop/rock depressing 2
39 ;I\'AP}tSeslir;rglocence I Never Knew You from the Sun.mp3 country sentimental 3
40 Egtl)lzfsiin If She Wants Me.mp3 pop/rock gay 6
41 |The Cardigans | In The City.mp3 pop/rock cheerful 6
42 |The Eagles In the Afternoon.mp3 pop/rock delicate 5
43 |Graham Coxon | In the Morning.mp3 pop/rock lyrical 4
44 |Alison Krauss | It Wouldn't Have Made Any Difference.mp3 [country yielding 3
45 |Zion Lockwood | Jazzy June.mp3 electronic quaint 5
Marcus
46 |Miller/Lalah La Villette.mp3 jazz lyrical 4
Hathaway
47 |8 + Lex Yeux Ouverts.mp3 pop/rock yielding 3
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48 [The Eagles Life In The Fast Lane.mp3 pop/rock agitated 7
49 Janis lan Life Is Never Wrong.mp3 country gay 6
50 |Sergio Mendes | Like a Lover.mp3 electronic sprightly 5
51 |Carpenters Looking For Love.mp3 pop/rock doleful 2
52 |Richard Hawley| Love of My Life.mp3 pop/rock sentimental 3
53|18 & 7R Love, Love, Love.mp3 pop/rock yearning 3
54 ,I&?rli:sstrong Loveless Love.mp3 jazz happy 6
55 |Oasis Lyla.mp3 pop/rock vigorous 8
56 |Stereophonics | Madame Helga.mp3 pop/rock impetuous 7
57 Kings Of Me in You.mp3 pop/rock serene 4
Convenience
Py EN h B
58 ;Z; tRE Meaningless Kiss.mp3 pop/rock sentimental 3
59 Dave Weekl | Mesmer-Eyes Mp3 jazz whimsical 5
60 [Jacob Young Minor Peace.mp3 jazz plaintive 3
Armstrong/Ella
61 |Fitzgerald/Louis| Moonlight in Vermont.mp3 jazz quiet 4
Armstrong
62 |Tizzy Bac Multiply.mp3 pop/rock pathetic 2
63 |George Benson | My Latin Brother.mp3 jazz merry 6
64 Johanna My Ship.mp3 jazz satisfying 4
Grussner
65 |Bob Dylan My Wife's Home Town.mp3 pop/rock gloomy 2
66 Cannonball Mystified (aka Angel Face).mp3 jazz light 5
Adderley [
67 |Piano Magic Night Of The Hunter.mp3 pop/rock melancholy 2
68 |Sonny Rollins | Nishi.mp3 jazz graceful 5
69 |IDEPAPEPE Old Beach.mp3 easy listening |leisurely 4
The Triplets of
70 [Belleville T %> | Opening Theme.mp3 stage & screen |light 5
71 |Frente! Ordinary Angels.mp3 pop/rock bright 6
72 [The Eagles Out Of Control.mp3 pop/rock impetuous 7
73 Jod0 Gilberto Para Machuchar Meu Coracao (To Hurt My a2z satisfying 4
Heart).mp3
74 CRiggmne Bailey Put Your Records On.mp3 r&b joyous 6
75" 7 Rainy Day Hu Da Nan * & % .mp3 country yearning 3
76 |Belly Red.mp3 pop/rock gloomy 2
vheeEs 3 3 — B i
77 i Sad thing.mp3 stage & screen |doleful 2
78 |Daria Toffali Samba de uma nota so.mp3 jazz gay 6
79 |Dexter Gordon | Second Balcony Jump.mp3 jazz soaring 7
80 M f Sentimental Kills.mp3 pop/rock restless 7
81 |Lifehouse Sky Is Falling.mp3 pop/rock mournful 2
82 izgg?lg?/a” Somethin' Else.mp3 jazz exciting 7
83|+ 1t % Standing on my land.mp3 country solemn 1
84 [The Who Substitute.mp3 stage & screen |vigorous 8
85 |Radiohead Subterranean Homesick Alien.mp3 pop/rock heavy 2
8619 Lazy 9 Sunday Monday.mp3 electronic sprightly 5
87 Dave Brubeck Take Five.mp3 jazz delicate 5
Quartet
88 |Bebel Gilberto | Tanto Tempo [Peter Kruder Remix].mp3 latin fanciful 5
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89 |Weather Report | Teen Town.mp3 jazz exhilarated 7
90 |Stanley Clarke | The Dancer.mp3 jazz light 5
91 |Brian Chiu The Portrait of J.mp3 jazz smoothing 4
Richard
92 |Bona/Susheela | Tiki.mp3 jazz quiet 4
Raman
93 _Srl;epg;gﬁel:lone Too Far Gone.mp3 pop/rock sad 2
94 |% - Toy.mp3 pop/rock plaintive 3
95 |New Order Turn my way.mp3 pop/rock sober 1
96 |Malia Two fugitives in the night. mp3 jazz sentimental 3
97 |Hank Maobley | Up a Step [-].mp3 jazz smoothing 4
98 |2 B3k Vincent.mp3 pop/rock sad 2
99 [The Calling Wherever You Will Go.mp3 pop/rock vigorous 8
100|Coldplay White Shadows.mp3 pop/rock emphatic 8
101|Oasis Who Feels Love.mp3 pop/rock whimsical 5
102Joanna Yesterday.mp3 country pleading 3
103|Booker Ervin You Don't Know What Love is.mp3 jazz passionate 7
104|Doves Your Shadow Lay Across My Life.mp3 pop/rock restless 7
105 Metropol!tan Yunowhathislifeez [Motorcity Mix].mp3  |jazz whimsical 5
Jazz Affair
106|Peter Broderick | a glacier.mp3 ambient melancholy 2
107|The Cardigans | a good horse.mp3 pop/rock passionate 7
108|Piano Magic a return to the sea.mp3 pop/rock depressing 2
109|Piano Magic bad patient.mp3 pop/rock longing 3
110|Lifehouse blind butt.mp3 pop/rock plaintive 3
111|Zac Efron it takes two.mp3 stage & screen |pleading 3
112|Beat Radio memoir of a lightning bolt.mp3 pop/rock agitated 7
113|Dido never want to say it’s love.mp3 pop/rock sentimental 3
114|Peter Broderick | null.mp3 ambient spiritual 1
115|Peter Broderick | with the notes in my ears.mp3 pop/rock tranquil 4
116|Tizzy Bac you'll see.mp3 pop/rock yearning 3
117 |43 - 4= 4 »z {7 [Let's go travelling].mp3 pop/rock dreamy 3
118|% £ 3 # @R &s @ H.mp3 country serene 4
119| ] " # = [%.mp3 pop/rock sentimental 3
120/* % = % 19.mp3 country light 5
1215 I # = % ni%ie.mp3 pop/rock pathetic 2
122|% 8 & R F Mp3 pop/rock plaintive 3
123|m & ¥ ehte.mp3 pop/rock plaintive 3
1243 & 2 AR AR A RE.mp3 pop/rock cheerful 6
125|p i & H & ek f54r B .mp3 country yearning 3
126(Tizzy Bac a2 5 F 5 4s.mp3 pop/rock dark 2
127\ 2 13 % > .mp3 pop/rock sad 2
128(929 5 424 fe.l,mp3 country playful 5
GO A L
129 i ¥ =~ F.mp3 pop/rock robust 8
130:& ==+ @ [P e £-7x].mp3 pop/rock fanciful 5
131 = = inp aeig v 5 1E 7 S .mp3 pop/rock plaintive 3
132|342 in A2 ehiFmp3 pop/rock graceful 5
133|* % £ .mp3 country mournful 2
134|Finn T p e .mp3 country quaint 5
135 ?;A(Z&% * Zy 7 ~KAFHE AT 4 ~mp3 pop/rock joyous 6
136" £ & & .mp3 pop/rock doleful 2
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137\ aE & 35+ Y1 dp A ehx § .mp3 blues tender 3
138 Sk #.mp3 jazz serene 4
139 p X ¥ kAop B (9 2 %K).mp3 pop/rock leisurely 4
140|929 4 %.mp3 country yielding 3
141|PT AR %7 % F.mp3 pop/rock light 5
142/ & & = % | 475.mp3 country plaintive 3
143|%5 3 & A% & H.mp3 pop/rock depressing 2
144/ g # @ 4= b .mp3 pop/rock light 5
145|5& % i# 2.mp3 pop/rock yearning 3
146/#4 ~ BE 7 | B2 2 .mp3 pop/rock cheerful 6
147|Tizzy Bac A ¢ en7RIE.mp3 pop/rock emphatic 8
148|3& R BB 1R W P i Pk B.mp3 pop/rock longing 3
149 L Iy * Fc.mp3 pop/rock lyrical 4
150 vi & & 1F4L | R (GF Z ¢ ).mp3 country quaint 5
1518 %R $ % .mp3 pop/rock humorous 5
152\ & @ g Y F.mp3 pop/rock sprightly 5
1535 ¥ E ‘E.mp3 pop/rock robust 8
154{j: ¥ b % 2 .mp3 pop/rock plaintive 3
155+ # 4k 255 B 5 .mp3 pop/rock bright 6
joaE T & 100% , .
156/, ;L 100 T #.mp3 pop/rock dramatic 7
157|1976 £ v 2 #.mp3 pop/rock depressing 2
158|F# * $Z $2.mp3 pop/rock lyrical 4
AR T s
159 Z;: v = #.-k Bathing in the Stream.mp3 jazz graceful 5
160|5& & 24 i B 2% mp3 pop/rock agitated 7
161|#F v ~ B & ¥ E -o0a % &.mp3 pop/rock happy 6
B o B
Algorithm Genre Emotion Genre & Emotion
P e iR | EPEFEE | EREEE | & PR | CEREE | EPREE | CRPEEE

1 FFT AVG ED 82.92 84.17 37.08 55.00 60.00 69.58

2 FFT AVG CD 81.25 81.25 32.92 55.83 57.08 68.54

3 FFT AVG (60] 80.00 79.58 63.75 58.75 71.88 69.17

4 FFT AVG CS 85.42 88.33 32.08 56.25 58.75 72.29

5 FFT DIFF ED 36.67 50.42 97.50 70.00 67.08 60.21

6 FFT DIFF CD 60.83 33.75 47.92 55.42 54.38 44,58

7 FFT DIFF CO 50.42 37.08 60.42 55.00 55.42 46.04

8 FFT DIFF CSs 70.42 58.33 65.00 78.75 67.71 68.54

9 FFT ACF ED 77.50 83.75 52.08 41.25 64.79 62.50

10 FFT ACF CD 77.50 77.08 59.17 40.00 68.33 58.54

11 FFT ACF CO 77.50 77.08 59.17 42.92 68.33 60.00

12 FFT ACF CS 82.50 79.58 49.58 57.08 66.04 68.33

13 FFT FLUX ED 65.83 45.42 70.42 91.67 68.13 68.54
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14 FFT FLUX | CD 56.25 69.58 51.67 57.08 53.96 63.33
15 FFT FLUX | CO 64.17 55.83 59.17 70.83 61.67 63.33
16 FFT FLUX | CS 66.67 57.50 70.83 62.50 68.75 60.00
17 MFCC AVG ED 47.08 57.08 60.42 66.25 53.75 61.67
18 MFCC AVG CD 39.17 55.83 98.75 69.17 68.96 62.50
19 MFCC AVG CO 51.67 58.75 62.08 73.33 56.88 66.04
20 MFCC AVG CS 50.83 57.08 62.92 74.58 56.88 65.83
21 MFCC DIFF ED 40.00 67.50 86.25 63.33 63.13 65.42
22 MFCC DIFF | CD 46.67 78.75 90.42 76.67 68.54 77.71
23 MFCC DIFF | CO 57.50 81.67 72.92 73.33 65.21 77.50
24 MFCC DIFF CS 64.17 83.75 84.17 37.50 74.17 60.63
33 MFCC ACF ED 65.42 85.00 49.58 36.67 57.50 60.83
34 MFCC ACF CD 60.00 84.17 56.25 47.92 58.13 66.04
35 MFCC ACF CO 60.00 84.17 55.00 53.75 57.50 68.96
36 MFCC ACF CS 41.25 55.00 70.83 62.08 56.04 58.54
37 MFCC| FLUX| ED 37.50 27.08 63.75 73.75 50.63 50.42
38 MFCC| FLUX| CD 27.50 12.50 65.42 75.00 46.46 43.75
39 MFCC| FLUX| CO 30.42 49.58 61.67 66.25 46.04 57.92
40 MFCC| FLUX | CS 35.00 21.67 71.67 61.67 53.33 41.67
25 CQT AVG ED 73.33 73.33 47.92 42.50 60.63 57.92
26 CQT AVG CD 61.67 68.75 52.08 48.33 56.88 58.54
27 CQT AVG CoO 69.17 71.67 34.58 41.67 51.88 56.67
28 CQT AVG CS 76.25 73.33 49.17 50.83 62.71 62.08
29 CQT DIFF ED 68.75 38.75 87.50 69.58 78.13 54.17
30 CQT DIFF | CD 94.17 89.17 62.92 87.50 78.54 88.33
31 CQT DIFF | CO 74.58 72.08 67.08 42.92 70.83 57.50
32 CQT DIFF CS 73.33 57.50 66.25 63.75 69.79 60.63
41 CQT ACF ED 67.50 57.50 65.00 58.33 66.25 57.92
42 CQT ACF CD 76.67 55.00 74.17 65.00 75.42 60.00
43 CQT ACF CO 76.67 55.00 74.17 77.08 75.42 66.04
44 CQT ACF CS 69.58 53.75 71.25 59.17 70.42 56.46
45 CQT FLUX | ED 44.58 21.67 73.33 85.00 58.96 53.33
46 CQT FLUX | CD 39.58 42.92 35.42 78.33 37.50 60.63
47 CQT FLUX | CO 49.58 49.17 55.00 50.42 52.29 49.79
48 CQT FLUX | CS 47.92 33.33 51.67 52.50 49.79 42.92
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