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1. EMU

[image: image1]

Find  words that contain syllable-initial /f/ phoneme in phrase-final words in intermediate L- phrases  of more than three syllables.
emu.query("ae", "*", 

"[ [ Text != g4d6j7 & End ( Intermediate,Text ) = 1 ^ Num (Intermediate,Word) > 3 ] ^ Phoneme = f & Start ( Syllable,Phoneme ) = 1 ]")
Find all tones  in word-final syllables in polysyllabic words such that these tones precede L- tones. The query GUI produces:

emu.query("ae", "*", 

"[ [ [ #Tone != g4d6j7 ^ Num ( Word,Syllable ) > 1 ] ^ End ( Word,Syllable ) = 1 ] -> Tone = L- ]")
2. EPG-DATEN IN  EMU-R
######################################################
# Segmentliste
coutts = emu.query("epgcoutts", "*fast*", "[Word!=x ^ Utterance=u1]")

# EPG-Daten (Trackdatei)
coutts.epg = emu.track(coutts, "epg")

# Zeiten, zu denen die Werte vorkommen im ersten Segment ('just')
tracktimes(coutts.epg[1,])

# Abbildung von 'said'

epgplot(coutts.epg[3,])

3. EPG DATENSTRUKTUREN UND PALATOGRAPHISCHE ABBILDUNGEN
coutts.epg[1,]

# e.g., 195 + 1 = 196 in binary form = 11000011
# Conversion to a binary array zB für das Wort 'just'

p <- palate(coutts.epg[1,])
# Wieviele Palatogramme in 'just'

dim(p)

# Summe der Kontakte für 'just'
apply(p,  c(1, 2), sum)

# Entsprechende Graustufenabbildung

epggs(p)

# oder

epggs(coutts.epg[1,])

4. EPG-KONTAKTSUMMIERUNG ALS FUNKTION DER ZEIT
# sum rows 1-3 of the EPG-trackdata object over 'said Coutts'

fsum <- epgsum(coutts.epg[3:4,], rows=1:3)

#Sum rows 7-8, columns 3-6 of the EPG-trackdata object over said Coutts
bsum <- epgsum(coutts.epg[3:4,], rows=7:8, columns=3:6)

# Plot of the contact profiles superimposed on each other 
# Column bind the trackdata objects

both = cbind(fsum, bsum)

par(mfrow=c(2,1)); par(mar=c(1,4,1,1)); oldpar = par(no.readonly=TRUE)

xlim = c(start(coutts[3,]), end(coutts[4,]))

plot(both, type="l", ylab="Summed contacts", xlab="", axes=F, xlim=xlim, col=c(1, "blue"), lwd=2)

axis(side=2); axis(side=1)

mtext("Time (ms)", side=1, at=17300)

# Superimpose some symbols

text( c(16816, 16846,  17158,  17291), c(19.6,  8.7,  17.1, 15.0), c("d", "k", "t", "s"))

# Plot the synchronised acoustic waveform

plot(coutts.sam[3:4,], type="l", axes=F, xlab="Time (ms)", ylab="", xlim=xlim)

par(oldpar)

5.  CONTACT DISTRIBUTION INDICES
epgai()

Anteriority index
[image: image2.emf]0.9822 0.5226 0.7617 0.5226 0.5091 0.5224 0.266 0.0801

[image: image3.emf]0.6586 0.9869 0.0863 0.6586 0.9869 0.0863 0.7021 0.7021


epgci()


Centrality index
epgcog()
Centre of gravity  (Werte liegen zwischen 1 und 8)
[image: image4.emf]4.53 4.22 2.1 1.76


5.  CONTACT DISTRIBUTION INDICES (fortgesetzt)
# Polish homorganic fricatives
# Four segment lists, one for each of the four homorganic fricatives.
polhom.s  = emu.query("epgpolish", "*", "[Segment=s -> Segment=s]")

polhom.S  = emu.query("epgpolish", "*", "[Segment=S -> Segment=S]")

polhom.c  = emu.query("epgpolish", "*", "[Segment=c -> Segment=c]")

# The three segment lists bound into a single segment list
polhom = rbind(polhom.s, polhom.S, polhom.c)

# A vector of labels
polhom.l = substring(label(polhom), 1, 1)

# EPG trackdata
polhom.epg = emu.track(polhom, "epg")

# EPG-grey scale. Alle Palatogramme pro Kategorie zwischen dem Onset und Offset
par(mfrow=c(1,3))

for(j in unique(polhom.l)){

temp = polhom.l == j

epggs(polhom.epg[temp,], main=j)

}

Welches Parameter – EPG-AI, EPG-CI, oder EPG-COG unterscheidet am effektivsten zwischen [s, S, ]?
# EPG-AI pro Kategorie synchronisiert zum zeitlichen Mittelpunkt

par(mfrow=c(1,1))

dplot(epgai(polhom.epg), polhom.l, offset=.5)

# wie oben Mittelwert pro Kategorie

dplot(epgai(polhom.epg), polhom.l, offset=.5, av=T)

dplot(epgcog(polhom.epg), polhom.l, offset=.5)

6. ZEITLICHE ÜBERLAPPUNG ZWISCHEN SEGMENTEN
Datenbank epgassim (Lisa Stephenson, 2003)

In her experiments, subjects saw two hypothetical town names on a screen and had to produce a blend from the two words as quickly as possible after seeing them. They might see for example Randon and Pressgate and the task was to produce a blend by combining the first syllable of the first word with the second syllable of the second word, thus Rangate.

(They might also see Rangford and Dessgate -> Ranggate. The question was: is the output of this and the previous blend phonetically the same?).
Another unrelated  hypothesis: 

...blends were formed with /nk, n/ and with /sk, s/ clusters.  No differentiation will be made between the voicing status of the final consonant in the analysis: so the comparison is between /nK/ vs. /sK/ where /K/ stands for either /k/ or //. The question that is addressed is the following: is the extent of alveolar-velar overlap the same in /nK/ and /sK/?

Daten

engassim

segment list from the acoustic onset to the 

acoustic offset of the entire [nk,n,sk,s] sequences

engassim.l

label vector of the above. "nK" for [nk, n] vs.  "sK" for [sk, s].
engassim.w

label vector of the words from which the sequences were derived.
engassim.epg
parallel EPG trackdata at a frame rate of 5 ms.

# Wenn man sich zB die ersten 10 /nK/ Reihenfolgen anschauen will:
temp = engassim.l == "nK"

for(j in 1:10){

# show palate numbers rather than times

epgplot(engassim.epg[temp,][j,], numbering=T)

# left mouse button to advance

locator(1)

}

# Simultaneous AI and DI (dorsopalatal index) plots for the two types of clusters

ai = epgai(engassim.epg)
di = epgdi(engassim.epg)

par(mfrow=c(1,2))

temp = engassim.l == "nK"

# data for "nK"

dplot(ai[temp,], ylim=c(0,1), main="/nK/", lwd=2, leg=F)

par(new=T)

dplot(di[temp,], ylim=c(0,1), col="blue", lwd=2, leg=F)

# data for "sK"

dplot(ai[!temp,], ylim=c(0,1), main="/sK/", lwd=2, leg=F)

par(new=T)

dplot(di[!temp,], ylim=c(0,1), col="blue", lwd=2, leg=F)

# Find the time at which the AI-maximum is first reached, same for DI-maximum and
# subtract the two. Hypothesis: this difference is greater for /sK/ than /nK/.

maxtime <- function(dat)
{

# Function to find the time at which the maximum first occurs

times = rownames(dat)

temp = dat==max(dat)

as.numeric(times[temp][1])
}

# Find the time at which the maximum AI first occurs in the 1st segment
maxtime(ai[1]$data)

# For all segments
maxai = by(ai, maxtime, simplify=T)

maxdi = by(di, maxtime, simplify=T)
# We could export these times and read them into Emu/Praat
times = c(maxai, maxdi)

u = rep(utt(engassim), 2)

labs = c(rep("A", length(maxai)), rep("D", length(maxdi)))

makelab(times, u, "e:/d/newlabs", labels=labs)
# boxplot of duration difference

boxplot(maxdi-maxai ~ engassim.l, ylab="Duration (ms)")

# t-test

t.test(maxdi-maxai ~ engassim.l)

7. CATEGORICAL VS. CONTINUOUS VARIATION; EPG-FORMANT CORRELATIONS
Ambrazaitis & John (2004): 
Gibt es eher eine kategoriale Trennung zwischen [] und [x] im Deutschen im Vergleich zu entsprechenden post-vokalischen /k/-Allophonen?
zB ist die Trennung zwischen riech und Ruch größer im Vergleich zu flieg vs. Flug?

Methode, Blends erzeugen:

Vpn. sah: RIEKEN and BACHUNTERWEG
erzeugte: RIEKUNTERWEG



V1 = /i:/, K = /k/

Vpn sah: RECHEN and BACHINSTERWEG

erzeugte: RECHINSTERWEG usw.


V1 = //, K = /x/

Kobinationen Im Blend:

V1 = /i:, , , a,  , /
K = /x, k/ 
V2 = /, /

EMU-R Objekte

dorsal

Segment list of V1C (C = /k, x/)


dorsal.epg

EPG-compressed trackdata of  dorsal
dorsal.fm

Formant trackdata of dorsal
dorsal.vlab

Label vector of V1 ("i", "I", "E", "a", "O", "U")
dorsal.clab

Label vector of C  ("k" or "x")

dorsal.bound
Event times of the acoustic V1C boundary

# COG and PCOG,  from the onset to the offset of VC

cog = epgcog(dorsal.epg);  pcog = epgcog(dorsal.epg, rows=5:8); 

# COG and PCOG at the VC boundary

cog.voffset = dcut(cog, dorsal.bound)

pcog.voffset = dcut(pcog, dorsal.bound)

# F2 at the VC boundary

f2.voffset = dcut(dorsal.fm[,2], dorsal.bound)

par(mfrow=c(1,2))

plot(f2.voffset, cog.voffset, pch=dorsal.vlab, xlab="F2 (Hz)", ylab="COG")

plot(f2.voffset, pcog.voffset, pch=dorsal.vlab, xlab="F2 (Hz)", ylab="PCOG")

# How do /k, x/ vary as a function of the preceding vowel context?

# Cut the EPG-data to +-30 ms either side of V1C boundary

epg30 = dcut(dorsal.epg, dorsal.bound-30, dorsal.bound+30)

# Calculate COG

cog30 = epgcog(epg30)

# Logical vector that's True when the consonant is /k/ as opposed to /x/
temp = dorsal.clab=="k"

ylim = c(0.5, 4); par(mfrow=c(1,2))

col = c("black", "green", "red", "blue", "grey", "brown")

dplot(cog30[temp,], dorsal.vlab[temp], offset=.5, ylim=ylim, legend="topleft", ylab="EPG COG", main="/k/", col=col, lwd=2)

dplot(cog30[!temp,], dorsal.vlab[!temp], offset=.5, ylim=ylim, legend=F, main="/x/", col=col, lwd=2) 
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