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- GP[EJF: _
f=[/x). /(). f(5)] n=l..o f|X~N(mK) - FH  One feature vector per clip consisting of
)~ GP(m(x).k(x.x1), statistics of frame level:
m(x) = E[ f(x)] - . <”n — 13 MFCCs.
k(x,x") = E[(f(x)-mx))(f(x")-m(x"))] I - ..
/ / g . Extraction g — 24 sub-bands spectral crest factor coefficients:
: : Songs with n Regression
: V-A labels models C =max(s(k))/ mean(s(k))
e FRXI L — 24 sub-band spectral flatness coefficients:
Song —— F= Hk=0 s(k) /mean(s(k))
(audio) Extraction
‘n > A value ' ' *
: Frame length 23.2 ms
Frame shift 23.2 ms
. ‘ : « V,ACEIZAHIRBIREIZKSEIZRETILE Window length | 43 frames
-1 0 1 i 5
input, x V=fy (x) + &y s| { | Window shift 1 frame
% 2ER 'l‘ﬁ *&*ﬁ % 7\ 0) J;.t;‘ - A= fA (X) + &4 1o 240000 260000 280000 300000
.. =T H H H H H H H H H H H Frame level (dim=13+24+24=61)
o ITHEMLEDN? =0 2 i ;
— A lot of online music — fast and efficient access is demanded. 2 Vot o not ° . Mean & I I I I I I Window level (dim=2%61=122)
— Intelligent music services — dynamic / personalized playlist 13 ‘ L sor. Variance
generation, recommendations, etc. 1 ' = 1 °0 o \"/"aer‘;"a”nfe Clip level (dim=2%122=244)
- : g 05 °e ®
« FRRRY 5 03 * © .
— Musical genre / mood recognition. % 0 . S e0q E . °
— Artist / alb ition. >-05 I A S EL . 4
rist / album recognition | | . R - i é %Eﬁ - ff*u%
— Music transcription. T e e ’ “
. . i -15 ¢ '
— Music structure analysis, etc. s » * Results, 7-fold CV (in terms of R2).
e w i = 4 > == W5 a1 o5 0o o5 1 15 2
2R L—NERE jcal e | R
Valence Arousal Valence Arousal
o« AEDRRIF * Two scoring cases: Linear 0.611 0.328 0.616 0.333
— Happiness, fear, sadness, anger, etc. ' — One V-Avalue for the whole song — coefficient of RBF / SE 0.659 0.401 0.658 0.383
inati : Rational - - 0.661 0.430
— High degree of subjectivity. determination (R squared) arons
' _ _ ) Matern 3 - - 0.667 0.401
— Varying levels of Intensity —very happy, little nervous, : X Y 2 — GPR — Gaussian likelihood, Constant mean, Exact inference
somewhat bored, etc. 2 COV( ) :
| R? = (GPMLL).
« BEL—F var(X)var(X) |
— Corresponds to human emotions — Happy, fearful, sad, * MediaEval2013N>FIX—0J—0S 3920
angry, etc. obtained separately for V and A. — RIBT —EDV-ARITHFERRY (100081 DIIET —4)
— Even more subjective than human emotion. — ) RiE*E (UoA) vs. Recurrent NN (TUM)
_ Diffi : , , , vs. E[E])F 7 H (MIRUtrecht)
Difficult to formalize. — Multiple V-A pairs per song (for variable mood) —
A FEﬁ D E}Z,lEéE:Ej—_“)l/ Kendall’s tau coefficient. 0.8
AN : 5 '
0.7
* Valence (BX{F M positive & negative DESLY)- % i :I;?éA_P*EEE 0.6
Arousal (/% ODE'EEJ*AL‘) [CRBR 'f ZE mA - B 0.5
Valence f1 (Posmve) - d 7_:_9&_;( 0.4
. ‘ t — EmotioninMusic2013. gg = R-squared arousal
. ‘ ﬁ"‘ * Part of MediaEval2013 benchmarking initiative for 0°1 R-squared valence
| _ multimedia evaluation. 0
Se : :
: (www.multimediaeval.org/mediaeval2013) : N9 N 9 9
Arousal '_) : 066\ 0()(\ & «\)Q «\)* B
: : NEROUIIRY
. - FSS
— Data description Y
* Western music. 5
» 700 song clips (45 seconds). g
* A-V labels obtained from multiple annotators (mean and std). HBAZEE K. MarkovK (Z£X) .| G. PetersE (UCL)

1 (Negatlve)l
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