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Impact of speaking rate on the source filter interaction in speech: A study
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Introduction Proposed method Result 1: The best GCI detector
constriction in the vocal tract during voiced consonant production in a technique. § best GCl detector in the
vowel-consonant-vowel (VCV) sequence. | | | A Compute the measure of SFI as a percentage of pitch drop (ps) in the <b context of SFI study.
I\ \(omed consonants require the vocal cords to vibrate, hence producing their C—region compared to the V;—region: <
signature sounds; voiceless consonants do not. . |
» /b/ & /g/ are voiced consonants; and vowel sounds like (/a/, /e/, /i/, /o/, /u/) are all voiced. 3 (Pﬁf - P?m) X100 § ' Ps p
» /p/ & /f/ are voiceless consonants. Po = pmed o (EGG corpus) value
4 Our hypothesis: | v _ | SIGMA | 13.42 (11.98) -
«——V4-region > <€ C-region—>« Vo-region —— LL
» The pitch drop during a voiced consonant in the context of the different vowels could be ol i i N YAGA 12.28 (6.79) 0.30
different giyen that the articulatory shapes for diffe.rent vowels are different. - /N\m"'“’ i i « e A GEFBA 12.06 (7.71) 0.25
> Thehspe.aklhng rate affecltls the movement of the articulators and can have a signiticant etfect \E”“ ____________________ i N | cé _ | * ZFF 11.98 (7.92)  0.23
m ‘;‘f‘ t ‘:_p'tc 0p as wel. - e T Sy e DYPSA 16.20 (9.96) 0.04
otivation: | | 0.15 0.20 0.25 ot.?r(r)‘e ;S) 0.35 0.40 0.45 0.50 E - : SWIPE 986 (962) 0004
» Most work on SFI focus on VCV (or CV) sequence with the vowel being /a/, we extend the % .
. [ . [ . . d . . A .
study by using VCV sequences with five different vowels. E . Table: The average of ps across all 217
| _ . _ _ _ x erlmental Setu 0.2 -0.3 0.4 0.2- 0.3 0.2 .0.4 0.6 0.8 considered samples in EGG corpus, (/)
» No work present in the literature that investigates SFI in context of speaking rate. p p (A) Time (s) (B) Time (s) (C) Time (s) ndicates the standard deviation.
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Dataset __~| Acoustics + | Acoustics with speech ReSUIt 2: ImpaCt Of rate On SFI
EGG EGG recording SPIRE rate
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orpus
EGG SPIRE VCV - - %0 /al | /el o [0/ o /i - /u/ - All |
utlier p Outlier . T N
Corpus Corpus removal remouval o == i —? % : SR =T~ Flp)
. : : ? L b L] | L | | X | | o
Modalities Acoustic + EGG Acoustics Only C D Visual Inspection <49» ? T f 1 @ —:— i _:_ | T @ Jl_ 1 =] - ExlEENE i
0 . . L] L . L . i . L | |
Speaking Rate Normal SIOW, Normal, Fast Hgggd 98 outliers removed ZH;:;? 220 outliers removed 40 ' ' sln ' 1= | Y ' . '
; (217 samples) (1130 samples) m T ¥
Vowels fa/ /al, lel, fil, 1o/, lul corpus vev N o A 1T | Y A 4 Lt Ly
: EEG Acousti e L™ . ==l " ' il Y
Consonants | /b/, /g/, /il, W/, IzI = Ibl, /dl, lgl, Ivl, Iz/ S et et Gl R By | e RS | e R Ao S L e | IR - B [
Audio 16 kHz 16 kHz perna e — S
_ SIGMA GCl detector| -~ S Best GCI T T - ' T ' £
SUb]eCtS 9 (3F + 6M) 6 (3F + 3M) Algo. Algo. “.. « 2ZFF detector | ¢ S 20 |1 - [ L _ m| K | - # " [ n i g/
“._ = DYPSA = #| - X T . _— Tt g i g
Avg. Age 23-25 years 18-22 years | I o swE I o o om Mo B om T om s
Samples 315 450 x 3 rates | | ” | EERRNRERREN | RERERS ] e
Pitch contour 5 Distinct eh contour i X | X : i | X i |
VCV Boundary manually annotated manually annotated (ground truth) pitch contour E SN L P Ay 2 o e g bl Ty
m L ol . m || e . 1 Bl - = -
220 samples ToE e i | SRR AR b s | R R
_ 13.6 % slow : bR ] R R R ] FRR ] B g
Outliers 98 samples ( ) T T ST R | s S | A S I e
15.5 % normal S0 X {ia] s ] [ L o A ™ = E | Lzl
(o) L —l— i ! T i L == 0 1 | | L " mel —T— L
19.8% fast) i + Ll + JRRR At
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Best algo = Algo. which gave the value of p; closest to SIGMA scheme

A Itis clear from the figure that the mean and median value of ps increase as the

A Electroglottography(EGG) signals were recorded at 16kHz. |
speaking rate reduces.

L EGG corpus: For finding out which glottal closure instance (GCI) detection References
algorithm is the best to estimate the pitch from the acoustic signal in the Conclusion
context of SFI study. A Rao et al: "Effect of source filter interaction on isolated vowel-consonant-vowel

4 SPIRE VCV: For investigate the pitch drop trend across different vowels and perception.” JASA 144.2 (2018): EL95-EL99. 4 Using the methodology discussed in this work, YAGA was determined as the
consonant combinations in three different speaking rate. best GCI detector cum pitch estimation scheme for studying SFI.

A Outliers: Those samples where the voicing signature were absent in the Acknowledgement 4 Upon examining the effect of SFI on speaking rate, the study reveals a
consonant region were considered as the outliers. These were detected by significant difference in the pitch drop values between slow and fast
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manually inspecting the audio waveform. rates, with increasing pitch drop as the speaking rate reduces.
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