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combining training files into 30 seconds each, into 12525 we get a count vector C' of dimension
1110+ 12525 Notice that this doesn’t completely add up to the total number of hours in the
table ??, but this is because several of the .rec files slightly surpass the 30 second mark. It is
clear, upon inspection, that C' is quite sparse. Many of the bigrams, and especially the trigrams,
never occur. This affirms the utility of the SVD, which we will soon use.

The script computes weighted count values, or term-document matrix W with dimensions 1110+
12525with eq. 7.3, and subsequently uses it with the prescribed number of support vectors in
the command

1 [U,S,V] = svds (W, numSV) ;

Which is the time-consuming part. The number of support vectors are here equal to the singular
values used in SVD. Thus we get matrices U with 1110+ 30Q a diagonal matrix .S with 300+ 300
and V with 12525+ 300 We keep the largest singular values and compute

B=SVT (12.1)

Giving us a down-projected “concept space” matrix B with 300+ 12525 which is written (trans-
posed) to train.csv for use with the SVM. The same process is done for testing files, producing
a new term weighted W, except we use the left singular matrix U to obtain a pseudo document
vector in the reduced rank space (here written as in Siniscalchi’s code):

Q=U"W (12.2)

Before being written to test.csv, () is also transposed (this corresponds to the equations in
chapter 7).

test.csv and train.csv are normalized for use in the SVM. The script mkSVM1vALL.pl re-
formats the 300 dimensional scores into .dat files, giving them a positive or negative label:

1 +1 1:0.6825 2:0.23966 3:-0.038572 4:0.087513 5:0.077157 6:-0.055949 ...

where the number of singular values following the label is 300 (equal to number of support vec-
tors). Then the command in section 10.6.1 is invoked with the right parameters, and with term
weighting 3. This choice might seem arbitrary. It had been iteratively determined by Marco
Siniscalchi, and project time constraints made it impossible to experiment with both this and the
number of support vectors. Thus, all experiments were done with these parameters.

Each language is then trained and tested (classified) as in section 10.6.2 on its own one-versus-all
SVM, and output distances is kept for each language in a separate file with the .pred extension.
We are now ready to use GMMs to get probability distributions for the target and anti-target
classes for each language. This is implemented in Siniscalchi’s marcoTestGMM.m, where the EM
algorithm is implemented through other scripts, and the LLR (log-likelihood ratio test) is done.

Before we go there, a preliminary experiment should be mentioned. Part 1 of the NAFTA database
was used initially, in the backend. It has a lot of overlap between sentences and speakers in
training and testing, and the effect of this became apparent after running the training and test-
ing scripts. SVMlight outputs some statistics after classification, that can be used as indicators
before doing the subsequent GMM analysis. Norwegian scored:

1 Accuracy on test set: 99.32% (1602 correct, 11 incorrect, 1613 total)
2 Precision/recall on test set: 98.49%/98.20%
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sort —u templ > dicts/non_compacted/dict_S$context"_place.dict"
rm templ

# for lan in S$lans; do

# rm dicts/non_compacted/dict_Scontext"_place_"$lan".dict"

# done

done
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44 printf "Tristates chosen. Changing target number and HMM models \n"
45 wc_temp="wc "dicts/"$com_path"/dict_"Scontext"_place.dict"’

46 numlabels=$ (echo ${wc_temp[0]}|cut -d' ' -f1)

47 numlabels=$ ( ( (numlabels+1)%3))

4 else

49 states=3;

50 printf "Single state chosen. Changing target number and HMM models \n"
51 wc_temp="wc "dicts/"$com_path"/dict_"Scontext"_place.dict"’

52 numlabels=$ (echo ${wc_temp[0]}|cut -d' ' -f1)

53 numlabels=$ ( (numlabels+1))

s4 fi

55
56 H###PFILE2KALDI###4#

57

58 cp —r /home/studenter/oyststa/LRE/create_place/EYSTEIN/out \
59 /home/studenter/oyststa/LRE/Pfile2Kaldi/create_kaldi/

60 cp —-r /home/studenter/oyststa/LRE/create_place/EYSTEIN/tmp \
61 /home/studenter/oyststa/LRE/Pfile2Kaldi/create_kaldi/

62

63 cd /home/studenter/oyststa/LRE/Pfile2Kaldi/create_kaldi

64

s 1f [ "Stristates" = "yes" ]; then
66 ./eyscript_tristate.sh

67 else

68 ./eyscript.sh

6 fi

70

71 #H#KALDIH#

72 if [ "$do_kalditrain" = "yes" ]; then

73 #copying results to kaldi-trunk

74 Cp —-Tr
/home/studenter/oyststa/LRE/Pfile2Kaldi/create_kaldi/kaldiformat/ark \

75 /home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/

76

77 cd /home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/

78 rm —-r data-fbank

79 mkdir data-fbank

0 cd data-fbank

81 mkdir develop lang train test

g2 cd /home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/exp

83 rm —-r place_cd_ali_dev place_cd_ali_test place_cd_ali_train \

8¢ place_pretrain-dbn-dnn place_pretrain-dbn

85 mkdir place_cd_ali_dev place_cd_ali_test place_cd_ali_train

86 cd ..

87 . cmd.sh

88 . path.sh

89

90 copy-feats ark:ark/train.ark.txt ark, scp:/home/studenter/ \

91 oyststa/kaldi-trunk/egs/ogi/s5/data-fbank/train/train.ark,\

92 /home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/data-fbank \

93 /train/feats.scp

u copy-feats ark:ark/cv.ark.txt \

95 ark,scp:/home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/ \

96 data-fbank/develop/cv.ark, \

97 /home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/data-fbank/ \

98 develop/feats.scp

9 copy-feats ark:ark/test.ark.txt \

100 ark,scp:/home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/ \

11 data-fbank/test/test.ark, \

12 /home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/ \

103 data—-fbank/test/feats.scp

104

105 cd exp
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151
152
153
154
155
156

cd place_cd_ali_train

gzip -c ../../ark/ali_train_labs.ark > ali.l.gz

cd ../place_cd_ali_test

gzip -c¢ ../../ark/ali_test_labs.ark > ali.l.gz

cd ../place_cd_ali_dev

gzip -c¢ ../../ark/ali_cv_labs.ark > ali.l.gz

cd /home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/
dir=exp/place_pretrain-dbn

#pretraining

Scuda_cmd $dir/log/pretrain_dbn.log steps/nnet/pretrain_dbn.sh \
—--rbm-iter 3 data-fbank/train/ $dir > pre.log

#fine tuning

dir=exp/place_pretrain-dbn-dnn

ali_train=exp/place_cd_ali_train

ali_cv=exp/place_cd_ali_dev
feature_transform=exp/place_pretrain-dbn/final.feature_transform

dbn=exp/place_pretrain-dbn/6.dbn

Scuda_cmd $dir/log/train_nnet.log steps/nnet/train.sh \
——feature-transform $feature_transform —--dbn $dbn —--hid-layers 0 \
—--learn-rate 0.008 data-fbank/train data-fbank/develop \
data-fbank/lang $ali_train $ali_cv $dir > train.log

#mkdir /home/studenter/oyststa/LRE/backend/deepnetwork/
#place/Scontext"_"S$states"_"S$Scom_path
mkdir /home/studenter/oyststa/LRE/backend/deepnetwork \
/place/CI_5_non_compacted_0
cp /home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/exp/ \
place_pretrain-dbn-dnn/final.nnet \
/home/studenter/oyststa/LRE/backend/deepnetwork/place/ \
CI_5_non_compacted_0/final.nnet
cp /home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/exp/ \
place_pretrain-dbn-dnn/final.feature_transform \
/home/studenter/oyststa/LRE/backend/deepnetwork/place/ \
CI_5_non_compacted_0/final.feature_transform
tar —-cvf /prosjekt/studenter/oyststa/EXPs/ \
S{context}_S${states}_S${com_path}_0O.tar.gz \
/home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/exp
else

printf "Kaldi training not chosen. Moving on \n"
fi
###BACKEND# ##

#Now, go to the backend and run the script "run_all.sh" with your
preferred languages.
# Also change strbut2htk argument in SVite.sh

#cleanup

#rm /home/studenter/oyststa/LRE/create_place/EYSTEIN/ogi_log.txt
#rm /home/studenter/oyststa/LRE/Pfile2Kaldi/create_kaldi/tempvar
echo "---ALL DONE-—-- "
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95

/home/studenter/oyststa/kaldi-trunk/src/nnetbin/nnet-forward
——apply-log=true \

-—use-gpu=yes
—-feature-transform=/home/studenter/oyststa/LRE/backend/deepnetwork\

/place/RC_5_non_compacted_0/final.feature_transform
/home/studenter/oyststa/LRE/\

backend/deepnetwork/place/RC_5_non_compacted_0/final.nnet \

ark:"/home/studenter/oyststa/kaldi-trunk/egs/ \

ogi/s5/data-fbank/test/test.ark" \

ark:"/home/studenter/oyststa/LRE/backend/tristates/ \

scoring/0OGI/arks/OGI_test_out.ark"

# # ###END NEW PART

#loop over iterations
for 1 in {1..6}; do
j=$[1i-1]
if [ $1 -eg 1 1; then
cp /home/studenter/oyststa/LRE/Pfile2Kaldi/create_kaldi/ \
out/timit_0-16k_23mel_1st/ \
pfiles/train.pfile
/home/studenter/oyststa/LRE/backend/tristates/scoring/0GI/ \
originalpfiles/train.pfile
cp /home/studenter/oyststa/LRE/Pfile2Kaldi/create_kaldi/ \
out/timit_0-16k_23mel_1lst/ \
pfiles/test.pfile /home/studenter/oyststa/LRE/backend/ \
tristates/scoring/0GI/originalpfiles/test.pfile
cp /home/studenter/oyststa/LRE/Pfile2Kaldi/create_kaldi/ \
out/timit_0-16k_23mel_1st/ \
pfiles/cv.pfile /home/studenter/oyststa/LRE/backend/ \
tristates/scoring/0OGI/originalpfiles/cv.pfile
else
cp "/home/studenter/oyststa/LRE/backend/tristates/ \
scoring/0OGI/realigned/trains${j}.pfile" \
/home/studenter/oyststa/LRE/backend/tristates/scoring \
/0GI/originalpfiles/train.pfile
cp "/home/studenter/oyststa/LRE/backend/tristates/ \
scoring/0GI/realigned/test${j}.pfile" \
/home/studenter/oyststa/LRE/backend/tristates/ /
scoring/OGI/originalpfiles/test.pfile
cp "/home/studenter/oyststa/LRE/backend/tristates/ \
scoring/0GI/realigned/cvs${j}.pfile" \
/home/studenter/oyststa/LRE/backend/tristates/ \
scoring/0OGI/originalpfiles/cv.pfile

echo "Forwarding phase $3j"

###4NEW — KALDI J'TH FORWARD PASS

/home/studenter/oyststa/kaldi-trunk/src/nnetbin/nnet-forward
——apply-log=true \

—--use—-gpu=yes —--feature-transform= \

"/home/studenter/oyststa/LRE/backend/deepnetwork \

/place/RC_5_non_compacted_S${j} \

/final.feature_transform" "/home/studenter/oyststa/LRE \

/backend/deepnetwork/place/RC_5_non_compacted_${7J}/final.nnet" \

ark:"/home/studenter/oyststa/kaldi-trunk/egs/ogi/s5/ \

data-fbank/train/train.ark" \

ark:"/home/studenter/oyststa/LRE/backend/tristates/ \

scoring/0GI/arks/OGI_train_out.ark"

/home/studenter/oyststa/kaldi-trunk/src/nnetbin/nnet-forward
——apply-log=true \
—--use-gpu=yes —-feature-transform= \
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112 APPENDIX G. REALIGNMENT

9% " /home/studenter/oyststa/LRE/backend/deepnetwork \

97 /place/RC_5_non_compacted_S${j}/ \

98 final.feature_transform" "/home/studenter/oyststa/LRE \

99 /backend/deepnetwork/place/RC_5_non_compacted_${j}/final.nnet" \

100 ark:"/home/studenter/oyststa/kaldi-trunk/egs/ogi/ \

101 s5/data-fbank/develop/cv.ark"\

102 ark:"/home/studenter/oyststa/LRE/backend/ \

103 tristates/scoring/0GI/arks/OGI_cv_out.ark"

104

15 /home/studenter/oyststa/kaldi-trunk/src/nnetbin/nnet-forward
—-—apply-log=true \

106 ~——use—gpu=yes —-feature-transform="/home/studenter/oyststa \

107 /LRE/backend/deepnetwork\

108 /place/RC_5_non_compacted_S${j}/final.feature_transform" \

109 "/home/studenter/oyststa/\

110  LRE/backend/deepnetwork/place/RC_5_non_compacted_S${j}/final.nnet" \

m  ark:"/home/studenter/oyststa/kaldi-trunk/egs/ \

112 ogi/s5/data-fbank/test/test.ark" \

113 ark:"/home/studenter/oyststa/LRE/backend/tristates/ \

114 scoring/0OGI/arks/OGI_test_out.ark"

115 ###END NEW PART

16 fi

117

118 for set in "train" "cv" "test"; do

119 cd /home/studenter/oyststa/LRE/backend/tristates/scoring/0OGI/scripts

120 perl prior_pfile.pl "../originalpfiles/$S{set}.pfile" ../dict/dict \

121 ../priors/"priors_reali${j}_S{set}" #find priors

122 perl post2pfile.pl "../arks/OGI_S${set}_out.ark" \

12 "../posteriori/post_reali${i}_S${set}.pfile" #make new posteriorfile

124 pfile_realign —i "../originalpfiles/S${set}.pfile" -o \

125 "../realigned/S${set}${i}.pfile" -p ...
"../posteriori/post_reali${i}_S${set}.pfile" \

126 —v=true -1 #realign

127 done

128
129 #now let's do the training

130 cd /home/studenter/oyststa/LRE/Pfile2Kaldi/create_kaldi

131 ./eyscript_realign.sh $i

132 cd /home/studenter/oyststa/LRE/backend/tristates/scoring/0OGI/scripts
133

134 ./kaldtrain.sh $i

135

136 done

137

138 #last priors for the i'th iteration

139 for set in "train" "cv" "test"; do

140 cd /home/studenter/oyststa/LRE/backend/tristates/scoring/0OGI/scripts
141 perl prior_pfile.pl "../realigned/${set}${i}.pfile" ../dict/dict \
42 "../priors/priors_reali${i}_S${set}" #find priors

143 done

144
145 echo "All iterations done!"




114 APPENDIX H. EVALUATE DECODING

45 my @stops_array=();

4 my @phns_array=();

47 #Stime_shift=10%(le-3); #frame shift constant
48 Stime_shift=le5;

49 #my $dir = './tmpdecode'; #temporary folder for recs
50 #mkdir $dir unless -d $dir;

51 @attributes=();

52 Qattributes = do {

53 open $fh, "<", S$dict

54 or die "could not open $dict: $!";

55 <$fh>;

56 bi
57
58 close ($Sfh);

59 Qattributeslatex=();

60 @attributeslatex = do {

61 open S$fh, "<", S$dictlatex

62 or die "could not open $dictlatex: $!";
63 <$fh>;

64 bi

65

6 close (S$Sfh);

67 HEHFHFFHFHERFHERAF SR A HEREF S H SRS

68 ## Import MLF and make new continous mlf, then print to two new files
6o HEHFHHHHFHEHAFHEH AR HSF AR HSF SR HH SR HHHS

70 $mlf_sentences= grep $input_mlf -e '.rec' | wc -17;

71

72 1f ($pfile_sentences != Smlf_sentences) {

73 die ("MLF and pfile has different number of sentences\n");

74}

75 open (FOUT1, ">newref.txt") || die("Cannot open newref.txt \n");

76 open (FOUT2, ">reclabs.txt") || die("Cannot open reclabs.txt \n");

77 open (FIN, "Sinput_mlf") || die("Cannot open MLF file\n");

78

79 while ($1line = <FIN>) {

80 chomp $1line;

81 next if ($line =~ m/MLF/); +#skip if it's the MLF header

82 next if ($line =~ m/"\./); #skip if it's the end of sentence

83 if ($line =~ m/.rec/) { #this means a new file

84 for ($el=0; $el<=S#phns_array; Sel++) {

85 print FOUT1 "S$starts_array[$el] S$Sstops_array[Sel]
Sphns_array[$el]l\n";

86 $idx = firstidx {/S$phns_array[$el]/} @attributes;

87 print FOUT2 "S$idx\n";

88 }

89 @starts_array=();

90 @stops_array=();

91 @phns_array=();

92 next;

93 }

94 ($start, S$stop, S$phn) = split /\s+/, $line, 3;

95 $diff=$stop-$start;

96 #section that takes care of time jumps more than time_shift:

97 1if($diff == S$time_shift) {

98 push @starts_array, $start;

99 push @stops_array, S$stop;

100 push @phns_array, S$phn; }

101 else {

102 Scounter=0;

103 #push @starts_array, $start;

104 Snewtime=$start;

105 while (Scounter != S$Sdiff) {

106 push @starts_array, S$newtime;
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Snewtime=Snewtime+Stime_shift;
push @stops_array, $newtime;
push @phns_array, $phn;
Scounter=$counter+$time_shift;

}
#Printing the final file
for ($el=0; Sel<=S$#phns_array; Sel++) {

115

print FOUT1l "S$starts_array[$el] S$stops_array[$el] S$phns_array[Sel]l\n";

$idx = firstidx {/Sphns_array[$el]l/} Rattributes;
print FOUT2 "$idx\n";

}

close (FIN);

close (FOUT) ;

open (FIN, "temppfile.txt") || die("Cannot open temppfile.txt\n");
open (FOUT, ">lablabs.txt") || die("Cannot open lablabs.txt\n");
while ($line = <FIN>) {

chomp $line;

@columns= split / /, $line;

print FOUT "S$columns[50]\n";
}
close (FIN);
close (FOUT) ;

unlink ("temppfile.txt");
#unlink ("newref.txt");

FHEHEFH A F AR
## Make binary recognizer vectors
FHEHEHFHE A

open (FIN1, "reclabs.txt") || die("Cannot open reclabs.txt");
open (FIN2, "lablabs.txt") || die("Cannot open lablabs.txt");
open (FOUT1, ">binreclabs.txt") || die("Cannot open binreclabs.txt");
open (FOUT2, ">binlablabs.txt") || die("Cannot open binlablabs.txt");

while ($line = <FIN1>) {
for ($el=0; Sel<=$numatts—-1; Sel++) {
if ($Sel == S$Sline)
{print FOUT1 "1\n";}
else{print FOUT1 "O\n";}

while ($line = <FIN2>) {
for ($el=0; Sel<=$Snumatts-1; Sel++) {
if ($Sel == S$Sline)
{print FOUT2 "1\n";}
else{print FOUT2 "O0\n";}

close (FIN1); close(FIN2);
close (FOUT1); close (FOUT2);

sz ssdasadatas s s AL EEEEEEEEEE

## Now for the evaluation for each class

HHE4HFH A

open (LATEX, ">latex.txt") || die("Cannot open latex.txt");
open (MATLAB, ">matlab.txt") || die("Cannot open matlab.txt");
@lablabs=(); #import truth labels
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170 @lablabs = do {

171 open $fh, "<", "binlablabs.txt"

172 or die "could not open binlablabs.txt: $!";
173 <$fh>;

174 };
175 close ($fh);

176 Qreclabs=(); #import recognized labels

177 @reclabs = do {

178 open $fh, "<", "binreclabs.txt"

179 or die "could not open binreclabs.txt: $!";
180 <$fh>;

181 };

182 close ($fh);

183

184 for(Sclass=0;Sclass<=$numatts-1; Sclass++) {

185 $TP=0; #true positives
186 $SFP=0; #false positives
187 STN=0; #true negatives
188 SFN=0; #false negatives

189 $globalcount=0;

190 Scounter=0;

191 foreach my $line (@reclabs) {

192 #print "counter: S$Scounter\n";
193 #now check for TP,FP,TN,FN

199 1if ($counter==$class)

195 {

196 if ($line==1 and $lablabs[$globalcount]==1) {S$TP++;}
197 if ($line==1 and $lablabs[S$globalcount]==0) {S$FP++;}
198 if ($line==0 and $lablabs[S$globalcount]==0) {S$STN++;}
199 if ($line==0 and $lablabs[$globalcount]==1) {S$SFN++;}
200}

201 Scounter++;

202 Sglobalcount++;

203 if (Scounter == $numatts) {Scounter=0;}

204}

205 #print "S$class: TP: S$TP FP: S$FP TN: $STN FN S$FN\n";

2060 1f (STN == || STP == 0) {SAcc = $Prec = $Reca = $FScore = "nAn";}
207 else{

208 SAcc=100% (STP+STN) / (STP+SFP+STN+SFN) ;

200 SPrec=100x ($STP)/ (STP+SFP) ;

210 SReca=100x ($STP) / (STP+SFN) ;

211 SFScore=(2x$STP)/ ((2+xSTP) +SFP+SFN) ;

212 printf MATLAB ("%5.1f $5.1f £5.1f $5.2f \n",$Acc, $Prec, $SReca, $FScore) ;

213}

214 printf ("Sattributeslatex[S$Sclass] Acc=%5.2f\%, Prec=%5.2f\%,
Reca=%5.2f\%, FScore=%5.2f\n", $Acc, $Prec, SReca, $SFScore) ;

215 # print latex formatted table

216 printf LATEX ("%$s %s",Sattributeslatex[Sclass],"\&");

217 printf LATEX ("$5.1f \& $5.1f \& $5.1f \& %5.2f
\\\\\n", SAcc, $Prec, SReca, $SFScore) ;

218}

219

200 HHEHFHFFFHHFEFSFFHAHEH A H A HSHS A SRS

221 ## Now for the evaluation for each frame regardless of class

202 HFHHFHFHAFEFHFFA AR F A F A A H S H A H ARSI

223 $TP=0; #true positives

24 SFP=0; #false positives

25 $TN=0; #true negatives

26 SFN=0; #false negatives

227 $globalcount=0;

228 Scounter=0;

220 foreach my $line (@reclabs) {

230 #print "counter: S$counter\n";




231
232
233
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248

249
250
251
252

253
254
255

#now check for TP,FP,TN,FN

if ($line==1 and $lablabs[S$globalcount]==1) {S$TP++;}
if ($line==1 and $lablabs[$globalcount]==0) {S$SFP++;}
if ($line==0 and $lablabs[S$globalcount]==0) {S$STN++;}
if ($line==0 and $lablabs[S$globalcount]==1) {S$SFN++;}
$Sglobalcount++;

}

#print "Total: TP: S$TP FP: SFP TN: STN FN SEN\n";

if ($TN == || $TP == 0) {S$SAcc = $Prec = $Reca = $FScore = "nAn";}

else{

SAcc=100* (STP+STN) / (STP+SFP+STN+SFEN) ;

$Prec=100x ($TP) / (STP+SFP) ;

$Reca=100x ($TP) / (STP+SFN) ;

SFScore=(2+«STP) / ((2*STP) +SFP+S$FN) ;

printf MATLAB ("%5.1f %5.1f %5.1f %5.2f \n", $Acc, $Prec, SReca, $SFScore) ;

}

printf ("\nTotal: Acc=%5.2f\%, Prec=%5.2f\%, Reca=%5.2f\%,
FScore=%5.2f\n", $Acc, $Prec, SReca, $FScore) ;

# print latex formatted table

printf LATEX ("Total \&");

printf LATEX ("%5.1f \& %5.1f \& %5.1f \& %5.2f
\\\\\n", SAcc, SPrec, SReca, SFScore) ;

close (LATEX) ;
close (MATLAB) ;
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matlab -nodisplay -nodesktop -nojvm -r .
"combineNAFTA ('nist/curSet.scp', '$set")"
rm —-rf nist/$set
mv nist/temp30 nist/Sset
perl listFiles.pl "nist/$set" >> nist/all.scp
done

for set in “echo $trainSets’

do

echo $set

mkdir nist/$set

perl breakNIST.pl $set.mlf place

perl 1listCALL.pl $set

perl replacePhns.pl place $set

mkdir nist/temp30

matlab -nodisplay -nodesktop -nojvm -r

"combineCALL ('nist/setCount.txt', '$Sset')"

rm —-rf nist/$set

mv nist/temp30 nist/S$set

perl listFiles.pl "nist/$set" >> nist/all.scp
done

perl mkLabels.pl "nist/all.scp" "nist/train.lab"

echo "Done making training files"
echo "Making testing file"

mkdir nist/$testSet

perl breakNIST.pl S$testSet.mlf
perl 1istNIST.pl S$testSet

perl replacePhns.pl place $testSet

mkdir nist/temp30

matlab -nodisplay -nodesktop -nojvm -r .
"combineNIST ('nist/setCount.txt', 'StestSet')"

rm -rf nist/S$testSet

mv nist/temp30 nist/$testSet

perl listFiles.pl "nist/S$testSet" > nist/test.scp

perl mkTestLabs.pl "StestSet"

echo "Done making testing files"

numPhns="wc -1 phn_place | awk '{ print $1 }'"

echo "Num svs = $numSV"

matlab -nodisplay -nodesktop -nojvm -r .
"quadlsaNIST ('nist/all.scp', 'nist/test.scp', $SnumPhns, $Snumsv) "

#matlab —-r "quintlsa('nist/all.scp', 'nist/test.scp', SnumPhns, $Snumsv)"
#was commented

matlab -nodisplay -nodesktop -nojvm -r "normVects ('nist')"

##mv nist/train.csv nist/trainNorm.csv #was commented

##mv nist/test.csv nist/testNorm.csv #was commented

for ((pos=0;pos<${#trainlans[@]};pos++))
do
set=${trainlans[$pos]}
echo "S$set"
perl mkSVMlvAll.pl nist/trainNorm.csv nist/train.lab ${set}
nist/${set}.dat
perl mkSVMIvAll.pl nist/testNorm.csv nist/test.lab $set nist/test.dat
svm_learn -3j ${weight} nist/${set}.dat nist/theModel
svm_classify nist/test.dat nist/theModel nist/S${set}.pred
svm_classify nist/${set}.dat nist/theModel nist/${set}.predT
# perl svm2scores.pl nist $set nist/test.lab nist/${set}.pred
done > NISTsvmlog.txt
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46 epsilon(ii) = -1/log(numDocs) =* sum(temp);

47 end

48 end

49

50 dlmwrite('nist/wordEntropies.txt',epsilon, '\n'); %$<-—-—-Remove this after
done

51 $debugging

52
53 for ii = 1l:length(t)

54 for jj = l:numDocs

55 W(ii, 3j) = (l-epsilon(ii))=*C(ii,33)/n(33);
56 end

57 end

58 dlmwrite ('nist/W.txt',w,"' ")

59 clear C

0 [U,S,V] = svds (W, nunSV) ;

61 clear W

62 B = S*xV';

63 B = V',

¢4 dlmwrite('nist/train.csv',B', 'delimiter',"',', 'precision','%$.10f")
6 clear S

6 Clear V

7 fileList = textread(testList, '%$s');

68 C = zeros (numWords+numWords+numWords+numWords”3, length (fileList));
6 numDocs = length(filelist);

70 for fileNum = 1:numDocs

71 str = sprintf('%s',filelList{fileNum});

72 x = dlmread(str);

7 % x = x(:,3);

74 for n = l:numWords

75 C(n,fileNum) = length(find(x == n));

76 end

77 temp = zeros (numWords, numWords) ;

78 for n = 2:1length(x)

79 temp (x(n),x(n-1)) = temp(x(n),x(n-1)) + 1;

80 end

81 C((numWords+1) : (numWords+numWords”2), fileNum) = temp(:);

82 temp = zeros (numWords, numWords, numWords) ;

83 for n = 3:length(x)

84 temp (x(n),x(n-1),x(n-2)) = temp(x(n),x(n-1),x(n-2)) + 1;
85 end

86 C ( (numWords+numWords”2+1) :end, fileNum) =

87 temp (:);

88

89 end

90 dlmwrite('nist/Cquadtest.txt',C,' '); %$<--—-Remove this after done debugging
91 Q = zeros(size(C));

92 n = sum(C);

93
94 for ii = 1l:length(t)

95 for jj = l:numDocs

% Q(ii, 33) = (l-epsilon(ii))«C(ii, J3)/n(33);
97 end

98 end

99
100 dlmwrite('nist/Q.txt',Q,"' ")

101 Q = U'*Q;

12 dlmwrite('nist/test.csv',Q','delimiter',"',', 'precision’',"’
103

e
-
o
Hh

104
105
106
107
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108
109
110
11 quit




124 APPENDIX K. FIND PRIORS

43 open (TEXTFILE, "temppfile.txt") or die "ERROR: can not open
temppfile.txt\n";
4 while($line = <TEXTFILE>) {

45 chomp $line;

46 #now starts count process for each label

47 Scurlabel=(split / /, $line) [50];

48 #increase at appropriate index

49 Slabellist [Scurlabel]l=S$labellist[Scurlabel] + 1;

50 }

51 close (TEXTFILE);

CP RN ik

53 ## Now find log priors and print to output

s¢ HEHHHEHHFHEAE A AR A ASAS AR AR A SRS

55, open (OUTFILE, ">Soutput") or die "ERROR: can not open S$output\n";
56 for ($el=0; Sel<=Snum_attr-1; Sel++) {

58 if ($labelllst[$el] eq nmy

59 { $logprior([S$el] = -1000; }
60 else
61 { $logprior([$el] = log($labellist[$el]) - log($num_frames); }

62 printf OUTFILE "%.5f\n", $logprior([$ell;

63}

64 close (OUTFILE);

65 HHFHAFHFFHHFEHS A EHSFEES A H AR

66 ##Check 1if all probabilities sum to one.

VR R i

¢ open S$fh, "<", "Soutput" or die "Can't open 'Soutput'\n";

60 my S$probsum=Math::BigFloat->new (0.0);

70 while ($line = <$fh>)

71 |

72 chomp $line;

73 Sprobsum=$probsum+exp ($1line) ;

74}

75 print "\n-—————————————————— Sum of all probabilities is:
S$probsum-—-—-————————————————————— \n";

76

77 close $fh;

78 unlink ("temppfile.txt");




126

APPENDIX L. OGI LEDS

1 RE palatal y zh sh jh ch
2 RE dental d dz t ts s z n
3 RE glottal hh

4+ RE labial p b fmw

5 RE coronal rrr

6 RE low a ay

7 RE mid ah ey ow

¢ RE high iy uw

9 RE velar k g ng

10 RE sil pau

n ME sil sil sil

Mandarin:

1 RE palatal sh ch ts c¢

2 RE dental tH

3 RE glottal hh

4 RE labial pph f wmyv

5 RE coronal 1 n s t r shr tsr tsh
¢ RE low aa ae ao aw ai a

7 RE mid eh ah ax oe ox er ow ey
8 RE high iyw iy uw ih u

9 RE velar k kh ng

10 RE sil tscl tsrcl chcl pau

1 ME sil sil sil

Spanish:

1 RE palatal ly y jh sh ch
2 RE dental t d th dh s n 1l
3 RE glottal hh

4+ RE labial p b bx £ m w

5 RE coronal hs r

¢ RE low aa ae ay

7 RE mid ey eh ow ah

8 RE high iy ih uw uh y

9 RE velar k g gx hx ng

10 RE sil pau

1n ME sil sil sil
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46 1: high

47 j palatal

48 1 dental

49 = dental
palatal
_= dental
labial

= labial
dental

= dental
palatal

57 n _= palatal
ss p labial

59 r\ glottal

o0 r\_= glottal
61 r  dental

62 S coronal

50

1
1
51 1°
52 m
53 m_:
54 n
55 1N_
0

56

63 S_= coronal
64 t dental

65 t__S palatal
66 t dental

7 t _= dental
68 u high

6 u: high

70 ui high

71 v labial
72 v_= labial
73 w labial
74 x glottal
75y high
76 y: high
z coronal
{ low
{

77
78
79 low
s0 {1 low
8t} high
82 }: high
83 }i high

APPENDIX M. NORWEGIAN PHONE MAPPING
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