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1. Introduction 2. Methodology 3. Results

e The measurement of speech quality in Reference speech samples were degraded with varying noise types e The results in Figure 1 indicate that Turkish scores were on average 5% higher
telecommunication systems is essential for and severity levels to evaluate speech quality metrics. than English, increasing to 10% in mid-range SNR values. According to the
optimal user experience and has Dbeen Dataset: Kolmogorov-Smirnov (KS) tests in Table 1, language did not have a significant
extensively studied to adapt to evolving e This study used the open ALLSSTAR Corpus Multilingual Dataset, impact on PESQ scores. However, significant differences were found between
technologies. Over time, speech quality metrics featuring 16 samples per language, each consisting of 5-10 Turkish and English scores, and between blue noise and babble noise.
have been dGVGlOpEd and standardized by the seconds of continuous Speech from individual native Speakers (8 i, Average PESQ and ViSQOL Scores by Language Metric = Clt'mt:parli(son KS'(S)t’i‘;iStiC P'(‘)Vzllue

. Language - Metric ngiisn vs Aorcan . .

ITU-T to enable consistent assessment [1]. male, 8 female), aged 18-29. 5] o ol -pese e T PESQ | English vs Turkish 0.20 0.44

s At : : ~e— Korean - PESQ R Korean vs Turkish 0.21 0.29

e Subjective metrics rely on human listeners Degradation Conditions: 401 = taran vl o English vs Korean R1d 7T

, ) : : . . | | o . 3.5{ ~= Turkish - ViSQOL > 4 ViSQOL | English vs Turkish 0.33 0.02

rating tze Z?rCS'VEd c|1|uaI|ty 0f| 'bjpeec.h signals on e Pink Noise: Noise with power density inversely proportional to ., ‘ St rery 093 n18
a standardized scale, resulting in a Mean frequency, resembling natural sounds like waterfalls and rain. s Metric Blu‘éz‘;‘g?gﬁsﬁléise KS'S";‘;‘S“C P'ng?’“e

Opinion Score (MOS) (1="bad, >="excellent’). e Blue Noise: Noise with increasing power density at higher 20 PESQ | Blue vs Babble Noise | 0.17 0.61

i - i Pink vs Babble Noise 0.19 0.44

These methods are costly, time-consuming, frequencies, used to simulate high frequecy distortions. . Blue vs Pink Noise 0.10 0.99

and challenging to scale. tco : ‘ -0 -;5/ 20 -15 -10 -5 0 5 10 15 20 25 30 35 40 ViSQOL | Blue vs Babble Noise 0.31 0.04

- J g. * Babble Noise: Overlapping human speech, common in crowded Signal-to-Noise Ratio (dB) Pink vs Babble Noise 0.29 0.06

° ObJECtIVE metrics offer an automated approach environments like restaurants. Figure 1: Average PESQ and ViSQOL scores by language Table 1: Kolmogorov-Smirnov (KS) tests by language and noise
to predict speech quality, aiming to replicate Degraded Signal Generation: e PESQ distributions in Figure 2 show PESQ and ViSQOL Score Distributions by Language
human ratings. They are significantly faster, |
e ccalable. and costeffective All original samples were processed to simulate degradations in that scores are clustered towards the . /| //‘

Iimeiieed :etlcj; I::ZSSgeesu?;tZrn:IE/SZerlj)ce : 1.Down-sampling: Down-sampling to 8 kHz (wideband) and IRS the opposite, towards the higher end % \ \ \
score that is mapped to ,a MOS for consictent filtering to obtain a narrowband sample (300 Hz - 3.4 kHz). (4.19). Additionally, the median VisQOL * | | / \ /
uat Thi . Vi 2.Normalization: Speech and noise signals were normalized to score for Turkish was 9% higher than . y |
ﬁ\r:it[:; Ioz;_j]ta ISmr:;p[:;l}:czctprc;(:eenscz,rr:r)]/(l:r;g fcz)r; -26 dBFS to ensure consistency, prevent clipping, and serve as for English and Korean. 1\ /o / <
. L o the reference signal in the experiment. e Figure 3 shows that, except for Turkish o — —
languages outside the initial validation set [2]. o . . . . Figure 2: Score Distributions by Language (blue = PESQ, green =

e The rapid expansion of multilingual speech 3.Mixing: Speech samples were mixed with noise signals at male speakers, all language groups ViSQOL)
cachnologies b cad bout th Signal-to-Noise-Ratio (SNR) levels from -25 dB to 40 dB. Higher exhibited a similar trend in correlation ~ PESQand VISQOL Scores by Language and Gender
echnologies has raised concerns abou e " | — Engish Female

° . . SNR values indicate clearer speech, while lower values reflect between PESQ and ViSQOL scores. EnZ:_isﬂfame'

need to ensure speech quality metrics are | . — Turkish Female

. , more noise. Turkish male speakers had a smaller 407 === Turkish Male

robust across diverse languages for fair and L . . | | | | | o] T orean e
accUrate assessments 4.Normalization of Mixed Signal: The combined signal (speech + gap between the two metrics, with 3

« We benchmark PESQ .and VISQOL (two intrusive noise) was normalized again to -26 dBFS. lower deviation values compared to g
speech quality metrics) by comparing their 5.Encoding/Decoding: The final signal was encoded and decoded the rest of groups. The results
oerformance on Turkish and Korean speech using the G.711 codec with the A-law algorithm to simulate indicated that PESQ and ViSQOL scores

: . telecommunication compression effects for evaluation. were 37.9% more closely aligned for .. , , , , ,
samples to that of English, across various rkich mal y o ol score T
. o urkish male speakers.
degradation conditions. j~Pown-eamping to § kitz Normalization to -26 dBFS""; P Figure 3: Metric correlation by language and gender

Speech Signal IRS Filtering

Research Question:

How does the performance of PESQ and ViSQOL
vary in predicting speech quality for Turkish and
Korean, two languages outside their mapping
function validation set, considering the effects of

4. Conclusions & Future Work

e In conclusion, Turkish exhibited higher ViSQOL scores than English and Korean,

with significant differences between Turkish and English ViSQOL scores, and

. . , Turkish male speakers showing the highest correlation between both metrics. It
gender and different degradation types: Noise Signal T e | | | |
was also found that babble noise degradations had a lower impact on ViSQOL.
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