Comparing the accuracy of two phonetography systems
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Introduction
The phonetogram shows the estimation of the vocal intensity levels
(IL) over the total fundamental frequency (f0) range. A study to
compare the accuracy of phonetography systems has never been conducted. In the current study, the accuracy of the lingWAVES phonetography system (WEVOSYS) and the Praat-based (Boersma, 2002)
Vox Phonetography (Nijkamp, 2018) are determined and compared for
their analysis of synthesized vowels.

Methods
In total, 17 semitones ranging from E2 to E6 were chosen. Vowels were
synthesized on these fundamental frequencies with formant frequencies
of F1 800 and F2 1300 Hz and a duration of 2 seconds. The sounds
were emitted on 40, 50 and 85 dB (at 30 cm from the loudspeaker) to
both systems in an anechoic room. Both systems were used according
to their protocols. Their output was then compared to the true values.

Results
Results show that the Praat based Vox system makes less measurement
error than the lingWAVES system. Raw measurement data is shown
in figures 1 and 2, error statistics are shown in table 1.

Figure 1:The phonetogram forms visualize the measurements made by Lingwaves.
The blue and red dots represents the minimum and maximum IL and f0 measurement
respectively. When the system did not respond to the stimulus, no data was drawn
for that measurement.

Table 1:RMSE = root mean square error, f0 (Hz) = error in f0 determination expressed in Hertz, f0 (ST) = error in f0 determination expressed in semitones, I (dB)
= error in IL determination expressed in decibels, RMSE/C = root mean square error
per coordinate, average of the sum of the mean error in semitones and the mean
error in decibels. For every row, the smaller systems error is made bold. T-test
results show that the differences between the systems are all statistically significant.
* = P < 0.05, ** = P < 0.01, *** = P < 0.001.

Conclusion
The Praat based Vox system, given the condition of using an 8 cm
microphone to mouth distance and correct intensity level calibration,
is more accurate in estimating f0 and IL variables from synthesized
vowels than the Lingwaves phonetography system.
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Figure 2:The phonetogram forms visualize the measurements made by Vox. The
blue and red dots represents the minimum and maximum IL and f0 measurement
respectively. When the system did not respond to the stimulus, no data was drawn
for that measurement.
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