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1. Introduction

Verbal communication is an integral part of human social
interactions. Humans are able to recognize easily familiar speakers
through their voice. It shows that speech sounds have some specific
characteristics which could be reflected in the acoustic characteristics
of speech signals. In a study by Gold and French (2011), vowels have
been reported as one of the most analyzed ones among forensic
practitioners. They also reported that FO and formant frequencies are
two acoustic parameters that are commonly used in forensic voice
comparison. In this study, we attempted to investigate the influence of
the Persian language on the quality of Khoramabadi Luri vowels. This
research tried to find the answer to whether Persian can affect the
acoustic features of Khoramabadi vowels or not.
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2. Research Question

Among the parameters of fundamental frequency and formant
frequency for Khorramabadi Luri vowels, which one has the most
discriminatory role to distinguish between vowels produced by Lur
speakers who live in Tehran and Khoramabad?

3. Literature Review

The oldest method of measuring the formant frequency is in the
central range of the vowel. In this method, which is called static, the
formant frequency of the vowel is measured in the central range, where
the vowel has the most stability and the speaker intends to reach that
target point when producing the sound (Strange, 1989).

Kinoshita (2002) asked 11 Chinese speakers to answer some questions
in three stages. In the first and second stages, they were given a map about
shopping centers and streets, then they answered questions about it, and
in the third stage, a text was read in which the word "moshimoshi™ was
repeated a lot. Data recording was asynchronous. Finally, 20 parameters
for vowels and 48 parameters for the word "moshimoshi” were extracted.
F ratio and the relationship between them were used to reduce the
parameters. In the end, six parameters were selected: the second formant
frequency for /i/, the second and third formant frequency for /e/, and the
third formant frequency for the first /o/ in the mentioned word. According
to the results, it was concluded that it is possible to distinguish Japanese
speakers based on the formant frequency.

Rose and Winter (2010) used the phonetic data of 20 Australian
women to examine the three first formant frequencies. The results
showed that the first formant frequency of women has the most
discriminatory role. Also, the results indicated that, unlike men, that the
frequency of high formants, especially the frequency of the third
structure, has the most ability to distinguish, this parameter was not very
useful for women.
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Asadi et al. (2018) used a long-term method in a study to investigate
the ability to differentiate Persian vowels among Persian speakers. The
data of this research, which included non-simultaneous text reading,
was collected from 24 people. The results showed that the frequency of
the third and fourth formants has more ability to create inter-speaker
distinction than the frequency of the first and second formants.

Based on the results of previous studies, it is expected that the
fundamental frequency and the formant frequency (especially the
higher formant frequencies) can provide a lot of unique information
about vowels. The vowels have been examined in the Persian language
from two aspects: finding vowels with more individual characteristics
and specifying the frequency of structures in two static and long-term
methods that have the ability to create more distinction in inter-speaker
and intra-speaker recognition. However, the influence of the language
varieties in Iran on the quality of each other's vowels has not been
investigated. In this regard, the study of the influence of Persian as a
second language on the Khorramabadi Luri variety for Lur speakers
with higher education who live in Tehran was chosen as the subject of
this research.

4. Methodology

To find the answer to the research question, data from 20
Khoramabadi Lur participants (10 males, 10 females) were recorded,;
the first group of whom lived in Khoramabad and the second group
lived in Tehran. 54 sentences including the selected words were read by
participants. The total number of phonetic sample tokens analyzed was
3240, including /a,y,@,0,u,9,a,e,v,1,i/ vowels. Phonetic samples were
analyzed phonetically and statistically. The acoustic parameters,
fundamental frequency and the first formant frequency to the fifth
formant frequency were chosen.
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5. Conclusion

In the present study, the influence of the Persian language on the
quality of Khorramabadi Luri vowels was investigated. The results for
men showed that fundamental frequency, the fifth formant frequency,
the third formant frequency, and by a large margin the second formant
frequency, respectively, have the most discriminatory role to
differentiate between the vowels of Lur speakers living in Tehran and
Khorramabad. In the group of women, only the fundamental frequency
and then the fifth formant frequency have this capability. In general, it
can be acknowledged that the fundamental frequency in both groups
and the frequency of high formants (fifth and third) in men have the
most ability to differentiate between these two groups of people.
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