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Analysis of Spectral Features for Speaker
Clustering
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Abstract—In this paper Spectral feature like Spectral Roll
off, Spectral Centroid, RMS (Root Mean Square) energy, Zero
crossing Rate, Spectral irregularity, Brightness, of speech audio
signals are extracted and analyzed. From analysis, prominent
features are selected. These prominent features are used for
speaker identification. For performing feature analysis, database
of seven speakers is created. By using features, speakers are
divided into two groups or clusters.

Keywords— Spectral Roll off, Spectral Centroid, RMS energy,
Zero crossing Rate, Spectral irregularity & Brightness.

I.  INTRODUCTION

In clustering set of objects are grouped in such a way that
objects in the same group are more similar to each other than
to those in other groups (clusters). It is a main task of
exploratory data mining, and a common technique for
statistical data analysis, used in many fields, including
machine learning, pattern recognition, image analysis,
information retrieval, bioinformatics, data compression,
and computer graphics [1][2].

We can create different groups or clusters by using
various features of audio signal. The process of
obtaining features of audio signal is called feature
extraction. Various features are developed for the
analysis of audio sound signals in the last few decades.
These features are Temporal features (also called as time
domain features), Spectral features (also called as
Frequency domain features) and Cepstral features.

We can use Spectral features (Timbral features) like
Spectral Roll off, Spectral Centroid, RMS energy, Zero
crossing Rate, Spectral irregularity, Brightness for clustering
of audio signals. Timber is nothing but the quality of
sound or tone. Features related to timbre are called as
spectral features or Timbral features. Zero Crossing
Rate: Noisiness of sound is represented by Zero
Crossing Rate. If ZCR is more means more noise.
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Centroid: Centroid represented the location of gravity
i.e. magnitude spectrum. Rolloff: Roll-off is a measure
of way to measure the amount of high frequencies in
the sound signal. Brightness is similar to roll-off. The
cut-off frequency is fixed first & brightness is calculated
by measuring amount of energy above cut-off frequency
values between 0 and 1. Irregularity is the measure of
degree of variation of the sequential peaks of the
spectrum. RMS Energy is the measure of the maximum
of absolute amplitude in each frame of a signal.

Il. THEORY

Spectral features (Timbral features) like Spectral Roll off,
Spectral Centroid, RMS energy, Zero crossing Rate, Spectral
irregularity, Brightness of audio signals are extracted. These
features are used for clustering.

Audio or speech signals of seven speakers are recorded for
database creation. Same speech file is recorded fifteen times
per speaker. Each file contains 69 words. Hence 7245
samples analyzed.

A. Block Diagram:

Following figure shows the block diagram of feature
extraction.
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Fig.1 Block diagram of feature extraction

Recorded the audio signal are used as i/p signals. In pre-
processing stage, input signals are processed. After
preprocessing, various features are extracted. Features
like Spectral Roll off, Spectral Centroid, RMS energy,
Zero crossing Rate, Spectral irregularity, Brightness are
compared for clustering or grouping of speakers.

I1l. EXPERIMENT RESULTS

For experimentation database is created for seven
speakers. Fifteen samples per speaker are recorded.
Spectral Roll off, Spectral Centroid, RMS energy, Zero
crossing Rate, Spectral irregularity & Brightness of
speech audio signals are extracted for each sample.
Mean of Spectral Roll off, Spectral Centroid, RMS
energy, Zero crossing Rate, Spectral irregularity and
Brightness is calculated
for each speaker. Mean
of Spectral Roll off,
Spectral Centroid, RMS
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energy, Zero crossing Rate, Spectral irregularity and C. Spectral Irregularity of speakers is compared from
Brightness can be classified into two groups or clusters. mean values, as follows:

Similarly, mean of each cluster can be calculated and
mean of two clusters can be compared. Mean values

are given in table number 1. 1.2
1
TABLE I. COMPARISON OF MEAN OF FEATURES 0.8 7
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Graph. 1 Rolloff Comparison of All Speakers E. Brightness of speakers is compared from mean values,
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TABLE 1. COMPARISON OF MEAN FEATURES OF TWO
CLUSTERS 1
s | 0.8 -
pectral .
ST | Cluster | Rolloff irregular- Brightn- | RMS | Spectral
No. rity ess energy | Centroid 0.6 -
0.4 -
1 Cl_1 | 9447.23 | 0.627248 | 0.593404 | 0.83715 | 5228.23
2 | Cl_2 | 856.66 | 0.868328 | 0.091603 | 0.04051 | 716.281 0.2 -
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6000 | Graph. 9 Mean of RMS energy comparison of two clusters
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0.3 7 IV. ANALYSIS:
0.2 -
01 | Mean values of Spectral Roll off, Spectral Centroid,
o RMS energy, Zero crossing Rate, Spectral irregularity
Cluster 1 Cluster 2 and Brightness are compared in Table number 1 and
graphs are plotted. Spectral Roll off mean values of all
_ ] ) speakers is compared in graph number 1. Spectral
Graph. 7 Mean of Spectral irregularity comparison of two irregularity is compared for mean values of all speakers
clusters in graph number 2. RMS energy is compared for mean
values of all speakers in graph number 3. Spectral
0.7 Centroid is compared for mean values of all speakers
06 in graph number 4.
o5 . Table 2 gives mean features comparison of two
' clusters. From table 2, if mean of roll off is calculated
0.4 7 for each cluster, we can easily differentiate one cluster
0.3 - from other cluster. Similarly, mean of Spectral
0.2 | Centroid, RMS energy, Zero crossing Rate, Spectral
o1 J irregularity and Brightness of two clusters can be
o compared. By using mean of Spectral Roll off, Spectral

Cluster 1 Cluster 2

Graph. 8 Mean of Brightness comparison of two clusters
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Centroid, RMS energy, Zero crossing Rate, Spectral

irregularity  and two  clusters are

differentiated.

Brightness,

V. CONCLUSION

From above analysis it is concluded that Timbral
features like Spectral Roll

off, Spectral Centroid,
RMS energy, Zero
crossing Rate, Spectral
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irregularity, Brightness can be wused for dividing
speakers into two clusters.

VI. FUTURE SCOPE
Timbral features like Spectral Roll off, Spectral

Centroid, RMS energy, Zero crossing Rate, Spectral
irregularity, Brightness can be wused for dividing
speakers into many clusters.
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