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Spectral Analysis on Voices of
Myanmar Characters and Words

Ye Chan! and Win Win Kyi 2

Abstract

Voices of Myanmar characters and words have been analysed in either
the temporal domain or the frequency domain. The voice samples have
been captured by the built-in sound card of personal computer (PC) with
sampling rate of44.1 kHz accompanying with microphone while running
LabVIEW.The Fast Fourier Transform (FFT) technique has been used to
calculate the spectrum from a signal. It provides a measure of the
frequencies found in a given segment of a signal by decomposing it into
its sine components. Furthermore, it allows for pitch extraction and the
identification of fundamental frequencies , which is an essential
component of the experiment. The programme developed uses the
necessary tools to record, filter, and analyse different voice samples of
some Myanmar characters and words.

Key words: Fast fourier transform, short term fourier transform,
spectrogram.

Introduction

Voice analysis includes parameter extraction which consists of
preprocessing an electrical signal to transform it into a usable digital form,
applying algorithms to extract only speaker-related information from the
signal, and determining the quality of the extracted parameters. A
microphone first converts the acoustic signature of the uttered word into an
electrical signal. An analog-to-digital converter (ADC) converts the
electrical signal into a digital representation of the successive amplitudes of
the audio signal created by the utterance. The signal is converted from the
time domain to the frequency domain .which gives the amplitude of the
signal in each of a plurality of frequencies over time. Such acoustic
signature can also be visualized through display on a spectrogram, as a
three-dimensional graph which plots frequency along the vertical axis, time
along the horizontal axis, and the intensity of the sound at any given
frequency and time by degree of coloration (Julius, 2007; Kahrs, 2002;
Mulgrew, 2001).

I. Lecturer, Department ofPhysics, University of Yangon
2. Demonstrator, Department of Physics, West Yangon University
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In this work. voice samples of Myanmar characters and words from
different speakers are recorded by microphone and graphical representations
of the voiceprint take the form of both FFT spectrums and speech
spectrograms because some voice signals do have frequency components
that change with time. The Short Time Fourier Transform (STFT) is used to
evaluate the frequency contents changing with time.

Theory and Method

A voice in the time domain is captured by 16-bit built-in sound card
of personal computer and the voice data are saved as-archive samples. The
major frequency components of interest are a'nalyzed by FFT and features
of the voice are identified in the joint time-frequency domain. Features of a
voice in the time domain are either evident in the raw signal, or they
become more evident by deriving a secondary signal that has particular
properties. The major time-domain parameters of interest are duration and
amplitude. Features of the voice are identified by spectral analysis in the
frequency domain (Madisetti, 2000).

In the frequency domain, for continuous signals x (t), the Fourier
transform X (ro) is

00 .
X(ro)= Ix(t)e-jrotdt (I)

-00

Feature extraction in the joint time-frequency domain for a voice
begins by dividing the speech signal (a pattern) into frames. An acoustic
representation is then extracted for each frame. STFT is a sequence of
Fourier Transforms of a windowed signal. STFT provides the time..
localized frequency information for situations when frequency components
of a signal vary over time, whereas the standard Fourier Transform provides
the frequency information averaged over the entire signal time interval.

The STFT is based on the Fourier Transform but the input signal, x(t),
is multiplied by a shifted window function, w(t-'t) as given in equation 2.

X(r,jOJ) = [ex> x(t)w(t - r)e-jQl1dt (2)

Short-time Fourier Transform (STFT) is a sequence of Fourier
Transforms of a windowed signal. STFT provides the time-localized
frequency information for situations when frequency components of a
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signal vary over time, whereas the standard Fourier Transform provides the
frequency information averaged over the entire signal time interval (Nasser,
2005; Steven, 1999).

Software Implementation

The programmes to capture the voice and to extract the feature of
the voice samples are written by LabVIEW. The wave-capture, FFT, peak
detection and STET programmes are developed in this work. Wave capture
programme is used to capture the voice signals of different speakers and
then put into individual files. The function of the 'sound file read' is to
search out the file (*.wav) of the subject, converts the data to mono from
stereo and outputs to 'Filter' function to be filtered. The type of filter used
in this work is Butterworth 'band-pass filter. The ·' FFT' converts the filtered
voice data into frequency domain. Then the 'Normalize' function scale the
FFT results within 0 and 1 and plots the power spectrum and original
waveform. The normalization of FFT data was done using equation 3.

n-l

~>/
Y = X - p ,p = ..::;;,.j)::.-, U =

u n

n-l

L(x-p)
/,.j)

(3)

where Y represents the output sequence normalized vector, X represents the
input sequence vector oflength n, and Xi is the ith element ofX (Cory, 2000;
Steven, 1999).

The 'Peak Finder' function analyses FFT data and picks up peaks of
the FFT up-to a preset threshold value. The number of data points used in
the fit is specified by width. For each peak or valley, the quadratic fit is
tested against the threshold level. Peaks with heights lower than the
threshold level are ignored. Fig. 1, Fig. 2, Fig. 3, Fig. 4 and Fig. 5 show the
normalized FFT,spectrum for voice sample 'ka', 'ki', 'ku', 'kay' and 'ke'
and the location of their peaks. It is found that peak detector programme is
able to identify the peaks on a FFT accurately.

STFT programme computes the signal energy distribution in the
joint time-frequency domain using Short-Time Fourier Transform
algorithm. The time step, frequency bin, window type and window length
are configured for STFT calculation. The 'Hanning' window is used for all
frequencies and the FFT block size of 44100 and window length of 512
samples are chosen. Time step specifies the number of samples to shift the
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sliding window. The time and frequency resolution are adjusted .by
modifying the window length. A small window length will provide good
resolution in the time domain but poor resolution in the frequency domain
and vice versa; The step of 2048 samples was used in this analysis.

Figure 1. Normalized FFTspectrum of voice 'ka' and its major frequency
components

Figure 2. Normalized FFT spectrum ofvoice 'ki' and its major frequency
components
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Figure 3. Normalized FFT spectrum of voice 'ku' and its major frequency
components .

Figure 4. Normalized FFT spectrum of voice 'kay' and its major frequency
components
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Figure 5. Normalized FFT spectrum of voice. 'ke' and its major frequency
components

Results and Discussion

The major peaks with maximum intensity in the FFT spectrum are
compared with those in STFT spectrum. In this analysis, the frequency and
time resolutions are reduced to save computing time. The spectrograms and
FIT spectrums of voice samples are given in Fig. 6 and Fig. 7 respectively. In
spectrograms, one or more maximum points are found because of poor
frequency resolution but the major components do not lose in both
spectrums. The arrow pointed on the spectrogram is the major frequency
component found in FFT spectrum.

To collect the -voice samples, seven females and five males are
chosen. The Myanmar words "mingalarbar," and "kwintpyubar" spoken by
each person are recorded by the microphone at different times and their FFT
spectrum are compared as illustrated in Fig. 8 and Fig. 9. The peak finder
and compared program matches the peaks correspond to the deviation in the
frequency axis for different subjects. The major frequency components are
found at round about 200 Hz and 900 Hz for the word "mingalarbar" spoken
by the most subjects. Harmonics fos some subjects are found at 400 Hz.
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Figure 7. STFT spectrum and FFT spectrum a voice signal spoken by
speaker B
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Figure 8.
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Figure 9. Comparing FFT peaks of vmingalarbar" between speaker F and
speaker H

The voice finger prints of words "mingalarbar" and "kwintpyubar"
spoken by different speakers are shown in Fig. I0 and Fig. II . The
difference can be a combination of different patterns of the voice and
different pitches at which the word was being spoken. Thus, the variation
can be due to the fact that the delay in between "min", "ga"; "lar" and "bar"
, and "kwint", " pyu" and "bar" are different between any two speakers or
"min-ga-lar-bar' and "kwintpyubar' all together was spoken at higher or lower
pitches.
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Figure 10. Spectrograms of 'mingalarbar' spoken by two speakers
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Figure 11 . Spectrograms of 'kwintpyubar' spoken by two speakers
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Conclusion

The common frequency components are found in the same
Myanmar words and characters. In the spectrogram programmes, two
fingerprints have a large relative distance and little correlation between the
voices for different speakers. The present work shows how to implement
the speaker dependent voice recognition programme with less computing
cost. With this improvement, Myanmar words can be differentiated the
speakers accurately based on their distinctive way of speech.
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