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Figure 1. Probabilities of initial-stress responses predicted by a mixed-effect logistic regression model 
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Voice-activated artificial intelligence in smartphones is making spoken human-device 
interactions increasingly common, with many users utilizing these systems for everyday 
tasks such as creating shopping lists, dictating messages, or querying information (Ammari 
et al., 2019). The success of these interactions relies heavily on the accuracy of speech 
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recognition technology embedded in devices, which can be significantly affected by 
accents and dialects. 
 
Recent advancements have improved the recognition of various accents beyond standard 
British or American English, driven by the need to ensure equitable service and 
representation for diverse communities (Choe et al., 2022; Koenecke et al., 2020). 
Although some automatic speech recognition (ASR) systems embedded in smartphones 
offer recognition for certain second language (L2) English accents (Lai, 2021), research on 
their performance remains limited (Chan et al., 2022; Del Rio et al., 2023; Tadimeti et al., 
2022). 
This work presents preliminary findings from a study assessing the performance of 
common smartphone speech recognition systems with respect to a range of L1 (native) 
and L2 (non-native) English accents. The study utilized 36 audio clips from the CIRCE 
corpus1, which consisted of the same short text read aloud by male and female speakers of 
four L1 and nine L2 English accents. The L1 accents included Standard American, African 
American, Standard British, and Multicultural London English, while the L2 accents 
covered Indian, Nigerian, Bosnian, Italian, Turkish, Ukrainian, Chinese, German, and 
Russian. Each clip averaged 0.32 seconds in length. 
To simulate typical user experiences, the research evaluated Apple’s Siri voice recognition 
for two everyday tasks: message/note dictation and voice search. The audio clips were 
played from a laptop with voice recognition activated on an iPhone using the Notes app. 
Siri’s different English locales2 (USA, UK, Australia, Canada, Japan, India, New Zealand, 
Singapore, and South Africa) were tested for each accent. Each clip was played three 
times, resulting in a total of 702 transcripts. 
The study measured transcript accuracy using the Word Error Rate (WER) to compare 
and evaluate the performance of ASR systems. This new and unique comparable speech 
corpus provided insights into which L1 and L2 English accents are best recognized by 
common smartphones, as well as a comparative analysis of different automatic recognition 
models of local Englishes. Additionally, these preliminary results were compared with 
existing literature on human intelligibility of L1 and L2 accents (Verbeke and Simon, 
2023). 
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Attempts to create a reference system for vowel articulation, which began in the 
nineteenth century, were systematized by Jones (1914, 1917a, 1917b), who proposed the 
Cardinal Vowel System. Initially, the system included 16 items, but in the current version 
of the IPA Vowel Diagram, it encompasses 28 reference vowels. Acoustic measurements 
of these vowels available in the literature are quite limited in scope, typically focusing only 
on rough estimates of the first two or three formants for the Primary, and sometimes 
Secondary, series articulated by one or two male phoneticians (Koffi, 2018; Lindblom & 
Sundberg, 1969; Thomas, 2017; Vaissière, 2009, 2011).  
 
This study presents a comprehensive acoustic analysis of Cardinal Vowels pronounced by 
a diverse group of 20 phoneticians, including both male and female speakers. The primary 
aim was to obtain reliable measurements of the first three formants across the entire 
continuum of vowel articulation. The methodology was designed to achieve the highest 
possible precision. This involved carefully selecting recordings based on articulatory 
quality, evaluating measurement outcomes within the broader context of other vowels, and 
applying "average spectra" and "average quasi-spectrograms" to correct any inaccuracies 
that are difficult to detect objectively when analyzing individual recordings in Praat.  
 
The results provide the most accurate formant measurements to date across the vowel 
articulation continuum for both men and women. The data reveal consistent patterns 
across speakers, with expected gender differences in absolute values but similar relative 
formant structures. Additionally, the study highlights the significance of the formant 
merger phenomenon in acoustic analysis, identifying specific regions in the vowel space 




