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Research Question
• Do Smartphone recordings provide quality 

speech data good for acoustic analysis?

Methods
• Recordings with studio recording equipment (iMac, 

Earthworks M30 microphone, Sound Devices 
USBPre 2 Audio interface) vs. Recordings with 
participants’ own smartphones (iPhone/Galaxy, 
internal microphone) in a sound booth 

• iMac: Praat (6.2.23) – 44,100 kHz, Mono 
• Phone: Awesome Voice Recorder app. Setting: 

WAV/OGG, High Encode Quality, 44,100 kHz, 
256kbps, Mono (20 iPhone, 3 Android)

• Participants: 23 speakers (F = 16, Age M = 22 yrs.) 
with diverse L1 backgrounds (English = 11, Arabic = 
6, Chinese = 1, Persian=1, Japanese=1, 
Spanish=1, Czech=1, & Dutch=1) 

• Reading the North Wind and the Sun first with 
phone and then through the microphone 

Analysis
• 8 fricatives: [f] [v] [θ] [ð] [s] [z] [ʃ] [h] 

• spectral moments (center of gravity: COG, variance, skewness, & kurtosis), 
fricative duration, & global intensity. Praat script [6] 

• 9 monophthongs: [a] [æ] [ʌ] [ɔ] [ɛ] [ɪ] [i] [ʊ] [u] in various stressed location (0 = no, 
1 = primary, 2 = secondary)

• F1, F2, and F3 at one third, mid, & two thirds points, F0, & duration

• 3 diphthongs: [aɪ] [eɪ] [oʊ]

• F1, F2, F3 at one third, mid, & two thirds points, F0, duration
• The Online Forced Aligner (the Penn Phonetics Lab Forced Aligner for English)

Results & Discussion
• Acoustic measures were comparable 

across all recordings, except for global 
intensity.

• Fricatives result:

• Smartphone recordings yielded speech 
data suitable for acoustic analysis. 
• With a lossless mobile phone

application & in a quiet environment 

Remaining issue
• Would the results differ when recordings 

are conducted outside a sound booth 
(e.g., in a quiet room), a more realistic 
recording environment? 
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Backgrounds
• Lab recording is becoming more challenging due to 

various factors (e.g., COVID-19, participant 
recruitment, etc.). 

• With the advancement of technology, smartphone 
could be an alternative way for collecting speech 
data.

• Few smartphone studies have examined acoustic 
properties relevant to linguistic research.
• e.g., monophthongs [1][2]; diphthongs only at 

midpoint [3]; fricatives only with COG [4]
• Thus, we examined acoustic properties of fricatives 

and vowels in depth.  
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Figure 3: Boxplots for F0 (Hz), duration 
(sec.) for monophthongs & diphthongs 
from studio recording (com) and 
smartphone recording (phone)

Figure 2: Comparison of F1 and F2, F2 and F3 (Hz) 
values yielded by two recording types

Figure 1: Boxplots for cog(Hz), sdev(Hz), skewness, kurtosis, duration (sec.), & intensity(dB) for each fricative 
from studio recording (com) and smartphone recording (phone) 

Results
Table 1. Comparison of fricative results between the current and 
previous studies
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