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Abstract

Everyone has a different kind of voice. Based on gender, voice type is divided into six parts,
namely soprano, mezzo soprano, and alto for women; and tenor, baritone, and bass in men. Each
type of sound has a different range and with different frequencies. This study classified the type
of voice in women using the Fast Fourier Transform (FFT) method by recording the voices of each
user which would then be processed using the FFT method to obtain the appropriate sound range.
This research got results with an accuracy of up to 80%.The results obtained from this study are
quite appropriate and it is proven that the FFT method can be used in digital signal processing.
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1. Introduction

Sound processing is an activity of producing a toned sound, either with lyrics or not. The human
voice is produced by the vocal cords. Each person has a different type of voice, which is divided
into six types based on gender. The voice in men is divided into three, there are tenor, baritone,
and bass; while the voice in women is divided into three, there are soprano, mezzo soprano, and
alto [6]. However, not everyone knows what kind of voice they have. The type of human voice
can be determined based on the vocal range it has. Vocal range can be determined by
synchronizing the vocals that come out of the human voice with the cord notes on certain musical
instruments [5]..

In previous studies, a system was designed to classify both male and female voices using the
FFT method and the MATLAB software. The type of sound is obtained based on the vocal range.
The design and testing of this system get appropriate results where the FFT method can classify
sounds based on frequency ranges and vocal ranges[1].

Classification of children's voices was also carried out using the FFT method. In this case, a study
was conducted that could identify children's voices and classify these voices into types of human
voices based on frequency using the FFT method where signals from the time domain are
converted into signals in the frequency domain. In this study, it is equipped with a GUI that makes
it easy for users][3].

In the research "character recognition of aceh male voice using the FFT method"[4] the author
created a system that can recognize a person's voice character. This study carried out the
recognition of the voice character of Acehnese men spoken by children, adolescents, and adults.
The results obtained from testing in this study show an accuracy rate of 81.2% using the FFT
(Fast Fourier Transform) method.

Rut Arini also conducted other research, which raised the topic of identifying human voice signals
using the FFT method. In this study, a system was designed to identify the human voice by
matching the voice entered with the existing database. Where the recognition rate gets better if
the frame rate is higher, and in this research the best recognition rate is 96% at 256 frame
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blocking. However, the voice recognition rate drops when the frame blocking value is below 128,
namely 16, 32 and 64[7].

Based on the case studies previously described, it is evident that the FFT (Fast Fourier
Transform) method can be used to perform digital signal processing, and get accurate results.

2. Reseach Methods

21

2.2

2.3

Type of Human Voice

According to Alen (2011), there are six types of voices that are owned by humans, which are
differentiated by gender. Types of voices that are owned by women are soprano, mezzo
soprano, and alto. Soprano voice is the highest voice for women. This type of sound is in the
range C4 (middle C) to C6 (high C). Not a few people who have this type of voice can sing
the notes G or A over C6. The mezzo-soprano voice is a type of voice in women that is
between the soprano voice and the alto (contralto) voice. This type of sound is in the range
A3 (tone A below middle C) to A5 (note A second above middle C). Alto (contralto) is the
lowest type of voice in women. This voice is in the range of F3 (F note below middle C) to
E5 (second E note above middle C).

Sopran C4-Co 261.626 - 1046.50

Mezzo- -

Sopran A3-AS 220,000 - 880.000
Alto F3-F5 174.614 - 698 456

Figure 1. Woman type of voice

Data

In this study using data in the form of voices from 10 women who of course have different
types of voices, which are recorded and stored in a file with the .wav format. The voice input
file will be processed using the FFT method so that the type of sound can be determined.

Method

2.3.1 Fourier Transform

Fourier transform is a transformation model that converts the time domain into the frequency
domain. analyzes in the frequency domain are widely used such as filtering. By using the
Fourier transform, the signal can be seen as an object in the frequency domain. Fourier
transform can be defined by equation (1) as follows:

X(f)=l~x(t)e-i2mftdt

= [ x(t) cos(2nft) dt - i [~ x(t) sin(2nft) dt (1)
Can also be written as :

Jeox(t)cos(2mft)dt—Y nx(nAt)cos(2mfnAt)At
=Y nx(nAt)cos(2rnmAtAf)At
=Y x(nAt)cos(2rnmNn )At

The time domain of a signal period is expressed as T = NAt, while in the frequency domain
Af = fs N where Af represents the interval between the frequency and fs = 1 At = NAf.
Thus, in equation (4) AtAf =1 N, which is a link between the time domain and the frequency
domain. In accordance with the Nyqiust equation, where the minimum sampling frequency
(Fs) is 2 times the frequency of the analog signal to be converted (Fin max) to avoid
frequency aliasing effects. Aliasing is the appearance of the same frequency from the

60



Jurnal Elektronik llmu Komputer Udayana p-ISSN: 2301-5373
Volume 10 No. 1, August 2021 e-ISSN: 2654-5101

transformation results which cannot distinguish between the original frequency and the
image frequency.

2.3.1.1 Discrete Fourier Transform (DFT)
Discrete Fourier Transform is a defined series in the discrete frequency domain that
represents the Fourier transform of a finite series. DFT is a way of converting something or
a signal from the time domain to the frequency domain. Discrete signals can be used by
using another method, namely discrete Fourier transform. Discrete Fourier transform is
used to convert discrete data from time domain to frequency domain. The discrete signal
is generated from the analog signal defined in equation (2).

X(f) = [ x(t)e-j2mftdt )

2.3.1.2 Fast Fourier Transform (FFT)
Fast Fourier Transform (FFT) is a Fourier transform algorithm developed from the Discrete
Fourier Transform (DFT) algorithm. The Fast Fourier Transform algorithm is very efficient
in calculating the DFT coefficient and can reduce the enormous computational complexity.
FFT is a method that converts signals from time domain to frequency domain. By using this
FFT method, the computation rate of the Fourier transform calculation can be increased.
The formula of the FFT method can be defined as follows in equation (3).

X[k] = >N n=-11 x(n)WNkn 3)

2.4 Flowchart

Input file

Data processing using
FFT method

Frequency
result

Figure 2. Flowchart

The picture above is a picture of the flowchart in this study, this research was conducted to
identify the type of voice that a woman has, whether she has a soprano, mezzo soprano, or
alto voice. The file that is entered at the beginning is in the form of a voice recording file from
10 women which is recorded within 5 seconds, then the recording file will be processed using
the FFT method to search for signals in the frequency domain. There are three types of
sound that will be used as a reference in identification, namely soprano, mezzo soprano, and
alto. Soprano is the highest type of voice in women, the frequency of this type of sound is
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261,626 - 1046.50. Mezzo soprano is a type of voice in women that has a frequency between
220,000 - 880,000. And the last is the type of alto voice, which is the voice of women with a
frequency between 174,614 - 698,456.

3. Result and Discussion
Voice recording is done once for each person, after recording the sound will be processed to
get a frequency that matches the type of sound it has. Sounds recorded for 5 seconds each.

Table 1. Research result

No. Name Type of voice | Classificataion result Figure
1. User 1 Sopran Sopran .::ji “L
2. User 2 Mezzo sopran Mezzo sopran
e o it
3. User 3 Mezzo sopran Mezzo sopran "
4, User 4 Alto Alto 8
5. User 5 Mezzo sopran Mezzo sopran N
02| |
o g i
6. User 6 Sopran Sopran
n: ‘
7. User 7 Sopran Sopran, Alto =
Vo
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4.

The table above shows that each woman who was asked to record her voice had a different
type of voice. User 1 has a soprano voice, which means he has a voice range between C4 -
C6 and with frequencies ranging from 261,626 - 1046.50. Users 2 and 3 both have the mezzo
soprano voice thatis in the A3 - A5 voice range with a frequency between 220,000 - 880,000.
User 4 has an alto voice with a voice range at F3 - F5 with a frequency between 174,614 -
698,456. User 5 has the same mezzo soprano voice type as user 2 and user 3. User 6 has
a soprano voice that is in the range C4 - C6 and is on a frequency between 261,626 -
1046.50. User 7 is identified as having two types of voice, namely soprano and alto, which
are on the frequency 174,614 - 1046.50. User 8 is also identified as having two types of
voices, namely soprano and mezzo soprano with a frequency between 220,000 - 1046.50.
User 9 has an alto voice with a vocal range of F3 - F5 and a frequency between 174,614 -
698,456. And user 10 has a soprano voice with a vocal range of C4 - C6. This voice recording
shows quite appropriate results because it shows compatibility with existing data.

Conclusion

This research on identifying the type of female voice using the FFT method shows quite
appropriate results. However, there are several drawbacks that cause the results of this study to
be less than optimal. This research got results with an accuracy of up to 80%. In this study, we
have not used features that directly provide the results of identifying the type of sound. In the
future, it is hoped that this research can be refined with the addition of other features in order to
get maximum and accurate results.
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