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beings increases, there are various welfare policies around the
world. The increase in the lifespan means that the proportion
of the population aged 65 or older is also increasing, which is
called an aging society. As we enter the aging society, we are
increasingly interested in being loyal to our present life rather
than living as long ago as before. As the population of the
elderly increases, various problems are emerging. However,
cases of health such as declining memory and oral health are
frequently occurring. In the oral health condition, especially
when a tooth problem occurs, it can cause aesthetic,
psychological, and functional disability such as the length of
the maxilla and mandibular arch, morphological abnormality,
and occlusal abnormality. "According to the survey on the use
status and satisfaction of some people's dentures (2012)", as
the aging society becomes diverse and chronic, and the health
of the elderly becomes a social problem, the Ministry of
Health and Welfare We have been implementing oral health
policy in Korea for a long time since 2002, establishing the
National Oral Health Promotion Plan 2010 by long term plan
which will be the foundation of oral health policy for the next
10 years. In oral health, teeth are prone to problems due to
many factors such as drinking, smoking, and stress
[1][2][3]
.Older people commonly wear dentures when teeth
become a problem. Dentures are artificial teeth in which teeth
replace aging or missing permanent teeth. The elderly people
eat or eat food through the dentures because it is an artificial
tooth rather than a permanent tooth. If you do not wear the
denture correctly or do not know how to use it properly, the
dentures of dentures, mouth odor and unclear pronunciation
may cause relative deprivation and interpersonal problems. In
the case of dentures and mouth odors, the use and
management of dentures is a matter of short-term solution [7]
[8] [10]
.

Abstract
In this paper, we investigated the parameters for determining
the degree of pronunciation improvement by using the
formant comparison method. Many speech parameters have
been studied to identify inaccurate pronunciation features.
Generally, the method of grasping the inaccurate
pronunciation is analyzed by using the change of pitch and
formant. Formants have various information such as the
individual's uniqueness, clarity and physical condition, and
the pronunciation status can also be analyzed. Analysis of the
pronunciation through the pronunciation agency may cause
difficulty in the analysis due to the pronunciation difference of
the individual. On the other hand, analysis of pronunciation
through vocal organs facilitates analysis because consonants
or vowels are applied only to consonant vowels rather than
vowel sounds. Especially dentures are artificial teeth, so there
are many problems such as rattling and it is difficult to
pronounce correctly. The jaws and teeth can be analyzed with
the formant information of the high frequency region in the
voice signal, and the degree of pronunciation improvement
according to the presence or absence of the denture can be
grasped. Therefore, in this paper, the research was carried out
to extract the degree of pronunciation enhancement by
changing the information of the third formant and the fourth
formant. As a result, the longer the sentence was, the more
pronounced the error was.
Keywords: Denture, Spectrum, Pronunciation, Formant,
Attachment

INTRODUCTION
As society develops, the quality of life increases and the life
span of human beings increases. As the life span of human
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Figure 1: A block of diagram of speech production

However, the unclear pronunciation due to the denture is not
easy to solve because the method of pronunciation is different
for each person and is not a problem of the denture itself. The
dullness of the denture can be improved by attaching firmly
through the adhesive. When the denture is fixed, it can relieve
the psychological anxiety that it falls, and it can be found in
stability, and there is no difficulty in pronouncing through
dullness, and pronunciation can be improved than before.

phonation organs emit air as the air is collected and expelled
from the lungs. The ringing occurs when the air from the
lungs passes through the throat and the lowest bell sounds,
followed by a ringing in the jaw, followed by a ringing in the
lips and teeth. The resonance that occurs at the first low
frequency is called the first resonance, the resonance that
occurs at the jaw is the second resonance, and the resonance
that occurs at the lips and teeth is called the third and fourth
resonances. This resonance is called a formant, and if you
identify only about four formants in a voice signal, you can
see what the pronunciation is [1] [2][4][5][6]. Pronunciation
through a vocal organ is applied to a consonant or a vowel at a
time, rather than a pronunciation. In other words, you can
compare what pronunciation you are pronouncing or how
your pronunciation is in a formant. In the case of teeth, the
information changes in the third and fourth formants. In this
paper, we try to analyze the degree of pronunciation
improvement using formant information change.

Therefore, in this paper, we investigated the degree of
pronunciation improvement according to whether or not the
denture was attached to improve the pronounced
pronunciation of dentures. In Chapter 2, we discuss speech
signal processing techniques in analyzing pronunciation. In
Chapter 3, we test the degree of pronunciation enhancement
according to changes in formant information according to the
presence of adhesive material. Finally, in Chapter 4, we
conclude that the research will proceed in the future.

EXISTING METHODS

PROPOSED METHOD

Analyzing pronunciation is like extracting and analyzing
parameters related to pronunciation by processing and
processing various information contained in speech signal.
The voice signal separates and analyzes the formant having
the pitch information and the system information as the
excitation information. These two kinds of information are
different according to each individual and basically processed
through time domain and frequency domain and analyzed
[1][2][3][4][5][6]
. Pitch and formants are used in various fields
because they are analyzed based on the generation model of
voice. It is difficult for the person to have the uniqueness if it
is analyzed with only the consonant or vowel according to the
pronunciation agency because the method of pronunciation is
different for each person. Unlike the phonetic organ, the

If you wear a denture without using adhesive materials, you
will not be able to open your jaw properly due to rattling, and
you will not be able to use it properly. The information of the
jaw and the teeth can be extracted through the third formant
and the fourth formant. The high frequency region of the
speech signal is useful for analyzing the naturalness and
clarity of the sound. Also, since the third formant and the
fourth formant are formant information in the high frequency
region, the parameters can be sufficiently extracted using only
the high frequency [1][2][3][6]. Therefore, in order to investigate
the degree of pronunciation enhancement according to
presence or absence of false attachments, this paper analyzes
through frequency domain.

8189

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 19 (2017) pp. 8188-8195
© Research India Publications. http://www.ripublication.com

Figure 2: A block of diagram of proposed algorithm

Fig. 2 is a block diagram of the procedure for the experiment.
Generally, since the information of the voice signal is mostly
below 4 kHz, the unnecessary components are separated
through the low frequency filter of the 3.75 kHz cutoff
frequency. The LPF used is defined as having a non-lost
speech signal. The difference in pronunciation accuracy
depending on whether or not the denture is attached can be
distinguished according to the form of the third formant and

the fourth formant because the difference in the accuracy of
the denture depends on the jaw and the denture attachment
state. Fig. 4 shows the formant envelope according to the LPC
degree when no adhesive is used. As can be seen from the
figure, it can be seen that there is not a large difference in
formant change when the formants are compared when the
adhesive is not used.

Figure 3: Waveform signal of wearing denture before using adhesive material(“a,e,i,o,u”)
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Figure 4: Voice signal formant of LPC-6 wearing denture before using adhesive material(“a”)

Figure 5: Voice signal formant of LPC-12 wearing denture before using adhesive material(“a”)

Fig. 5 and fig. 6 shows the formant envelope according to
each LPC degree when using an adhesive material. As shown
in the figure, there is a difference in formant variation,
especially in the third and fourth formants in the high
frequency range. In this paper, the log distance of formant
energy according to each LPC order is obtained and the

degree of improvement of pronunciation is obtained. Equation
(1) is shown in fig. 4 shows the formula of Log distance.
(1)
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Figure 6: Waveform signal of wearing denture before using adhesive material(“a,e,i,o,u”)

Figure 7: Voice signal formant of LPC-6 wearing denture after using adhesive material(“e”)

Figure 8: Voice signal formant of LPC-14 wearing denture after using adhesive material(“e”)
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The experimental environment is as follows. Each of the 65
males and 5 females were included. The subjects of the
experimental group were all dentures or one or more partial
dentures. The voices were collected according to the presence
or absence of denture attachments. The sentences were
vocalized and recorded with 5 words, 1 sentence and 1
sentence. Fig. 9 and fig. 10 shows the differences in
pronunciation accuracy when no adhesive is used.

material, the third and fourth formants are changed and the
vocal tracts such as the jaw and teeth can be used naturally.
This feature is pronounced as long sentences are pronounced.
Therefore, the pronunciation errors are more likely to occur in
the sentence than the sentence in the sentence, and the error of
pronunciation increases as the use of the jaw and teeth
become more difficult as the result of the connection to the
sound and the sound.

As you can see in the figure, we can see that the difference is
different from 0.5. Fig. The number of 8 fig. 10, which means
that when the adhesive material is used before the adhesive

Figure 9: Log distance of LPC wearing denture before using adhesive material
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Figure 10: Log distance of LPC wearing denture after using adhesive material

same time to the consonant collection rather than to the
consonant or vowel alone. If you can understand the formants
well, you can know what pronunciation you are currently
playing, and you can identify the personality and clarity of the
individual. In the future, if these studies are continued, the
problem of accuracy of utterance will be improved in using
dentures.

CONCLUSION
Dentures are a necessary tool for people without natural teeth.
However, there are certain inconveniences in using dentures.
When you insert the denture, the denture may fall and you
may feel psychological anxiety. However, when the denture is
firmly attached using the adhesive material, the unclear
pronunciation is reduced and the psychological stability can
be found. In this paper, we compared the degree of
pronunciation improvement according to presence or absence
of adhesive material for denture users in order to improve
unclear pronunciation in using dentures. The formant is a
resonance phenomenon that occurs when voicing is generated,
and four resonance points are generated when the voice is
uttered. Pronunciation through a vocal organ is applied at the
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