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An acoustical analysis of synchronous English speech using automatic intonation contour extraction
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ABSTRACT

This research mainly focuses on intonational characteristics of synchronous English speech. Intonation contours were
extracted from 1,848 utterances produced in two different speaking modes (solo vs. synchronous) by 28 (12 women and 16
men) native speakers of English. Synchronous speech is found to be slower than solo speech. Women are found to speak
slower than men. The effect size of speech rate caused by different speaking modes is greater than gender differences.
However, there is no interaction between the two factors (speaking modes vs. gender differences) in terms of speech rate.
Analysis of pitch point features has it that synchronous speech has smaller Pt (pitch point movement time), Pr (pitch point
pitch range), Ps (pitch point slope) and Pd (pitch point distance) than solo speech. There is no interaction between the two
factors (speaking modes vs. gender differences) in terms of pitch point features. Analysis of sentence level features reveals
that synchronous speech has smaller Sr (sentence level pitch range), Ss (sentence slope), MaxNr (normalized maximum pitch)
and MinNr (normalized minimum pitch) but greater Min (minimum pitch) and Sd (sentence duration) than solo speech. It is
also shown that the higher the Mid (median pitch), the MaxNr and the MinNr in solo speaking mode, the more they are
reduced in synchronous speaking mode. Max, Min and Mid show greater speaker discriminability than other features.

Keywords: synchronous speech, intonation contour, pitch range, pitch slope, pitch distance
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A g SATLES § Hel Azt B A
asgk %}f‘—— 45 & I=F Aot AP s FEsIe
a]gﬂi]r%_‘ 'momel_win.exe' (Momel# A} 3 0]

~agEs) 2 Fre) glojor AT}

A

sound_extension$ = ".wav"

Beginning of script e s
pitch_extension$ = ".hz"
momel_extension$ = ".momel"
pitchTier extension$ = ".pitchtier"
momell$ = "momel win.exe"
momel_parameters$ = "30 60 750 1.04 20 5 0.05"
minimum 0 = 60
maximum f0 = 750
pitch_step = 0.01
Create Strings as directory list... dirListObj 'inputFolder$'/*
numFolders = Get number of strings
RE 3AEY JE FUE sy AR
for iFolder from 1 to numStrings
select Strings dirListObj
dirName$ = Get string... iFolder
Create Strings as file list... fileListObj 'inputFolder$/'dirName$'/
*'sound_extension$'
Sort
numFiles = Get number of strings
for iFile to numFiles
select Strings fileListObj
file$ = Get string... iFile
Read from file... 'inputFolder$'/'dirName$'/'file$'
prefix$ = file$-sound_extension$

select Sound 'prefix$'
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duration = Get total duration # 7% 0S4 bubble sortE |83l FUYwk 2]
sound file$ = prefix$+sound extension$ i = nStrings
pitch_file$ = prefix$+pitch_extension$ i=1
momel_file$ = prefix$+momel_extension$ while (i > 0)
momelPitchTier$ = prefix$+pitchTier extension$ while (j < 1)
if tmpFO[j] > tmpFO[j+1]
# A 0 gL, 0 FALge UZEFGOE 73 I XA st & 3rd tmp = tmpFO[j]
quartiles2 7 = 3 T F22 T3 Zth(Looze & Hirst, 2008). tmpFO[j] = tmpFO[j+1]
# f0 max = 1.5 * q3 3HA| quartile); f0 min = 0.75 * q1 (1A quartile) tmpFO[j+1] = tmp
# rounded to higher (resp. lower) 10 endif
select Sound 'prefix$' ji=jit1
To Pitch... 'pitch_step’ 'minimum_f0' 'maximum_f0' endwhile
.q75 = Get quantile... 0.0 0.0 0.75 Hertz i=1-1
.q25 = Get quantile... 0.0 0.0 0.25 Hertz i=1
max_f0 = 10*ceiling((1.5*.q75)/10) endwhile
min_f0 = 10*floor((0.75*.q25)/10) midPoint = round(nStrings/2)
select Sound ‘prefix$' midF0 = tmpFO[midPoint] # f0 Y&k
myPitch = To Pitch... 'pitch_step' 'min_f0' 'max_f0' for iString from 1 to nStrings-1
nValues = Get number of frames nowT = pointT[iString] #3 X ZIJE A7+
myMatrix = To Matrix nextT = pointT[iString+1] #th3 X EJE Azt
Transpose firstT = pointT[1] #& % TXZJE Azt
Write to headerless spreadsheet file... 'pitch_file$' lastT = pointT[nStrings] #7}A|2} HX|ZJAE Azt
#momel win.exe'S ©|-83A JFFH F4 nowP = pointP[iString] #3 I X EIJE 3]
system 'momell$' > 'momel file$' 'momel parameters$' < 'pitch_file$' nextP = pointP[iStringt+l] #Ths IXEJIE X
myStrings = Read Strings from raw text file... 'momel file$' firstP = pointP[1] #3 % TXZJE 1|3
nStrings = Get number of strings lastP = pointP[nStrings] #7412} T X EJAE 5] %]
for iString from 1 to nStrings endfor #HT Z9 TR A
select myStrings endfor #URYFRE Y3 299 I A F=E Ay
string$ = Get string... iString endfor #iFolder
ms = extractNumber(string$,"") HittHH#H# End of script it

secs = ms/1000
f0 = extractNumber(string$, " ")
if ms = undefined
printline String ['iString'] (string$') doesn't contain a number
else
if f0 > max 0
f0 = max_f0
elsif f0 < min 0
f0 = min_f0
endif
time = secs
if time <0
time = 0
elsif time > duration
time = duration
endif
pointT[iString] = time
pointP[iString] = f0
tmpFO[iString] = f0
endif
endfor #iString



