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(a) SVM

o Spectral Centroid: The spectral centroid is a measure used
In digital signal processing to characterise a spectrum. It
Indicates where the 'center of mass' of the spectrum is. It is
calculated as:

Introduction:

o Music is an integral part of human life. Often,
music is associated with important moments of our
life, brings to us memories and evokes emotions.

o Due to frantic increase in the amount of music
available these days, classification and recognition
of emotions conveyed by music has become
Indispensable in todays world.

o No classification algorithm has been able to
generate great accuracy on these dataset. ®

o We have attempted to perform a comparative study
of the different classifiers and their ability to predict
different genres with varied accuracy.
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v where x(n) represents the weighted frequency value, or
magnitude, of bin number n, and f(n) represents the center
frequency of that bin.
Zero Crossing Rate: Zero Crossing Rate Is the zero
crossing count (ZCC) in which it counts the number of
times the sign changes from positive to negative or vice
versa per second In a signal.
o Rolloff: Spectral Rollo point is the frequency below which
the 85 % of the magnitude of the distribution is
concentrated. The equation to calculate rolloff is:
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Dataset:

v' Dataset has been prepared from All Music.com
dataset, which consists of 903 audio clips of 30
seconds each.

v' Dataset has been taken from
http://mir.dei.uc.pt/resources/MIREX-like_mood.zip
made available by Renato Panda, Bruno Rocha and
Rui Pedro Paiva.

v" The dataset is in accordance with the MIREX dataset
which is the base of comparison generally accepted by
the music emotion recognition community.
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(g) Ada Boost

(h) Random Forest

o Skewness: From skewness we can know, how much the
shape of the spectrum below the Spectral Centroid is
different from the shape above. For a white noise, the
skewness Is zero.

o Variance: It is variance of frequencies from the spectral
centroid. Variance gives us a measure for how much the
frequencies deviate from the Spectral Centroid in a
spectrum.

Genre Clusters:

* passionate, rousing, confident, boisterous, rowdy o Flatness: Spectral Flatness measures the atness of a Confusion matrix for Ensemble Classifier
spectrum. It Is also used to distinguish between noise-like
* rollicking, cheerful, fun, sweet, amiable/good natured i . . -
| RRlEeT and tone-like sounds and calculated using the equation: Conclusion:
* |iterate, poignant, wistful, bittersweet, autumnal, brooding -‘fl,e“' N-1 i e 1 SN \ _ _ _
. - Flatness — Y l_,,{,”j“ — ) _ f”"{]f‘*' Z,,:f_:]':’ Inz(n)) > The ensemble classier used hard voting technique
e e 2 n=o (1) N 20 (1) to classify music clips. We were able to achieve
A e N better precision using the ensemble classier.
* aggressive, Tiery, tense/anxious, intense, volatlle, viscera . . .
S o Spectral Crest Factor: Spectral Crest factor is the ratio of | » We were also able to establish the fact that

the maximum spectrum power and the mean spectrum

Features extracted:

RMS: Root mean Square approximates the loudness
of the sound. It is calculated by taking RMS of the
amplitudes of the spectrum of sound.
Mel-Frequency Cepstral Coefficients: MFCC
represents a set of short term power spectrum
characteristics of the sound. It models the
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power of a sub-band. It measures the peakness of a
spectrum. It is used to distinguish between noise-like and
tone-like sounds.

Results:

» Confusion matrix before and after merging of clusters for
SVM Classier:

Increasing the number of features does no
necessarily increase linearly the accuracy of
prediction results.

» Support Vector Machine with rbf kernel, gamma =
0.01 and C = 10, and Ensemble Classier were the
best predictors.

» Use of PCA with 14 and 22 components
respectively, resulted into the mentioned results.

» According to the researcher Renato Panda, this
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v Map the powers of the spectrum obtained above
onto the mel scale, using triangular

v" overlapping windows.

v Take the logs of the powers at each of the mel

» Confusion matrix before and after merging of clusters for
Ensemble Classifier:

Into training and test datasets and using ReliefF
feature selection technique.

References:

frequencies. Predicted Label “* Renato Panda and Rui Pedro Paiva. Music
- - : * 2 ] C : 5 edicted Labe : At A

v Take the discrete cosine transform of the list of mel | —erioss e o o061 20 L - emotion classication: Dataset acquisition and
log powers, as If it were a signal. < [C2] 127 [2078 ] 234 [ 1702 [17.02] [ [CL+C5| 4381 | 40.95 |16.19 comparative analysis. In 15th International

v : : < [C3] 24 [108T[6746] 843 [1081] |& [C2+CI[ 25 s | & Conference on Digital Audio Eects (DAFx-12).
The MFCCs are the amp“tUdeS of the reSUItmg 2 (C4 3.8 [ 1153 |30.76 | 38.46 | 15.38 | C3 13.25 19.28 | 67.47 - J ( )
spectrum. = [CH[10.14 [ 14.80 | 14.80 | 25.53 | 25.53 Citeseer, 2012.

. . . .

o Spectral Flux: Spectral flux is a measure of how <+ Renato Panda, Bruno Rocha, and Rui Pedro Palva.
quickly the power spectrum of a signal is changing, > Statistics for different classifiers: Music emotion recognition with standard and
calculated by Comparing the POwWEer SpECtrum for one Classifier Accuracy (w/o PCA) | Accuracy (with PCA) | Precision | Recall | Fl-score :nelcl)lqlc aUdng(ej;U;fg{/g\gfl|26(()jlg\rt|C|a|
frame against the power spectrum from the previous SV (tb) 37T 13.337 052 | 043 | 045 ntelligence, : , .

Naive Bayes 36.6% 30.73% 0.41 0.40 0.40 RN ;
fra}me, | | QDA 27 0% 37 370 020 | 09 | o * R Shopana. A frar_nework for aud 10 fea_tturg
v’ It is usually calculated as the Euclidean distance LDA 37.79% 41,079 044 | 041 | 042 extraction from videos for genre identication.
: Ada Boost 30.07% 36.02% 037 | 036 | 0.36 2015,
betw_een the two normalised spectra. The spectral NN .33 g o Lom | oo o A ek P o hi
flux is not dependent upon overall power and phase. Log-Regression 30.05% 1242 048 | 042 | 045 « Alicja Wlecz_or OWSKa, P_|0t|’_ Synak, an _ yA Igniew

o Spectral Mean: This is average of all the RDtlt'{i.f.:il::uxlFtul‘m_ ;gig ;;gég gég H;H H;” W Ras. Multi-label classication of emotions in

frequencies in a spectrum. Unlike centroid it is not o g Ll s | os | oo music. In Intelligent Information Processing and

calculated by assigning weights to the frequencies

Web Mining, pages 307{315. Springer, 2006.



