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Background and Objectives We aimed to develop a Korean version of the velopharyngeal
insufficiency (VPI) speech corpus system.

Subjects and Method  After developing a 3-channel simultaneous speech recording device
capable of recording nasal/oral and normal compound speech separately, voice data were col-
lected from VPI patients aged more than 10 years with/without the history of operation or pri-
or speech therapy. This was compared to a control group for which VPI was simulated by us-
ing a french-3 nelaton tube inserted via both nostril through nasopharynx and pulling the soft
palate anteriorly in varying degrees. The study consisted of three transcriptors: a speech ther-
apist transcribed the voice file into text, a second transcriptor graded speech intelligibility and
severity and the third tagged the types and onset times of misarticulation. The database were
composed of three main tables regarding (1) speaker’s demographics, (2) condition of the re-
cording system and (3) transcripts. All of these were interfaced with the Praat voice analysis
program, which enables the user to extract exact transcribed phrases for analysis.

Results In the simulated VPI group, the higher the severity of VPI, the higher the nasalance
score was obtained. In addition, we could verify the vocal energy that characterizes hyperna-
sality and compensation in nasal/oral and compound sounds spoken by VPI patients as opposed
to that characgerizes the normal control group.

Conclusion With the Korean version of VPI speech corpus system, patients’ common dif-
ficulties and speech tendencies in articulation can be objectively evaluated. Comparing these
data with those of the normal voice, mispronunciation and dysarticulation of patients with VPI
can be corrected. Korean J Otorhinolaryngol-Head Neck Surg 2012;55:498-507

Key Words  Cleft palate - Database management systems - Speech - Velopharyngeal

insufficiency.
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Korean Version of VPI Speech Corpus System I Lee JE, et al.

Table 1. Speech materials used in our experiment
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Fig. 1. Recording device. Nasometer I, Model 6450, Kay PENTAX, Montvale, NJ, USA (A). Recording device made by our team. (1) battery,
(2) amplifier, (3) laminated plate for separating the nasal/oral sound (B). (1) Microphone for recording the nasal sound, (2) microphone for
recording the oral sound (C). Applying of the recording device in patient (D). The device is composed with the headset, laminated plate for
saparating the nasal/oral sound, 2 condenser microphones and amplifier.
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Fig. 2. lllustration of simulated velopharyngeal insufficiency with
3-french nelaton tube. In control group, to induce the velopharyn-
geal insufficiency, authors inserted 3-french nelaton tube in each
nostril through nasopharynx and pulled the soft palate anteriorly in

varying degrees. The dotted circle stands for the site of velopharyn-
geal insufficiency which has been induced.
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Fig. 3. Analysis pdf file made by speech therapist, which is com-
posed of transcription script and misarticulation examples. General
character and clearance of the voice are scored on a 7-point scale.
Misarticulartion is categorized and recorded as 8 subgroups-omis-
sion, substitution, distortion, addition, hypernasality, hyponasality,
compensation and nasal turbulence.
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Patients Records Transcription
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Birth date Severity NasOralend
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Transcription VoiceEnd
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A
EEO|E ool A |
¥ |ID oY Y=
| |Source ID =Xt 212 Records ID
| |Phrase HAE 2oz 25 ZOE =Lt 84 53
| |Heard SAE EeiXls A
| | NasOralStart =X} NasOral 1=0jlA{2] A=} A|ZF
| NasOralend =X} NasOral 2=20jA2] & AlZH
| | VoiceStart =X} Voice =0|M2| A= A|ZH
| | VoiceEnd =X} Voice 1=20|AM2] & AlZH
| |Misarticulation SAE EZ HEY
__|HyperNasality Yes/No | o8
| | HN_Detail HAE oI Y
| | NasalEmission Yes/No H%E o
|| NE_Detail HAE HgE Y
| | Compensation Yes/No HAZXS o8
|| C_Detail HAE HAEg 849
| | Omission Yes/No Azt ol
| |O_Detail SAAE ey
|| Substitution Yes/No CHX] o5
| |S_Detail HAE CHX| 2
| Distortion Yes/No A= o
D_Detail HAE A 29
D
Storage -|  Phrase - |Transcriptii - | HyperNasality ~|HN_Detail ~| Compensation -| C_Detail -|i
D10 dataWD10WD o ]
D10 Liel data#D10WD [ o =
D10 ] data#D10WD =
D10 4 data#D10WD @ 2 o 30 A
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D10 L2 dataWD10WD o a
D10 dyd datawD10WD =] o| =] A A
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F
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HAE SR, i
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_ Igirth date ERY/AIZE AMAgY yyyy-mm-dd
FEOE) | dolE gy | 29
%o Y Yz
| Patient ID =Xt B} LS
Age =Xt EHR} L}O| ( Recording® m2] L+0])
| Record Date ER/AIZH 58 2R (yyyy-mm-dd)
| Patient Information g2 J|El SR HE
| Severity HAE High, Medium, Low (CLP B3 %)
__|Kind of Speech SAE ChsksSp Speech), &5 ( d(read) Speech), =3t
ﬁTranscrlpnon sto|m3 Transcription File ( pdf file format )
Remark o2 CLP 8 £30j ot Comment
_lisCLP Yes/No CLP speech 0{&
__|isNormal Yes/No 4 speech 015
__isSimulated Yes/No Simulated CLP speech 0i £
| Video stolHala =8 4 GOl Link
__|NasOral B EES Bl &/7& £2| H|0|E( Stereo: Right=Nasal Sound, Left=Oral Sound )
Voice stolE g3 Fggdolg
PatientIC - | Storage - [Sex - Transcript - | Video - | Voice -| NasOral - isCLP - |isNormal - isSimulate: - | Record Date - Kind of Spi - Severity -
10010 %t dataWD1OWI dataWD10W datawD10 ] o o 2011-02-11 %3
10010 %} dataWDI0W dataWD10W dataWD10 @ o o 2011-02-11 83
10010 Xt dataWD10W! dataWD10% dataWD10 @ o o 2011-02-11 %3
101 7} dataWD11¥l dataWD11¥ dataWD11 @ o o 2008-07-17 4
12012 @R dataWD12Wl dataWDI2¥ data¥iD12 @ o 0 2008-03-10 %8
12012 Xt dataWD12l dataWDI2¥ dataWD12 [} o 0 2008-03-10 %8
12012 et dataWD12W dataWD12% dataD12 @ o o 2008-03-10 %%
13013 Of}  dataWD13i dataWD13# dataWD13 @ o o 2008-07-03 w3
15015 ] dataD15¥ dataWD15 dataWDIsw( O @ o 2011-04-04 & Low
15015 2 JataWD15H dataWD1S dataWDIsw( O @ o 2011-04-04 &5 Low
15 D15 it dataWD15H dataWD15 o o 2 2011-04-04 & High
15015 oxt dataWD15H datawD15 datawD1sWi O o ] 2011-04-04 & Medium
16016 ozt dataWD16W dataWD16 dataWD16W( O o @ 2011-04-06 & Medium
16016 R data#D164 dataWD16 datawDl6w( O o 2 2011-04-06 & High
16016 %t dataWD16# dataWD16 dataWD16w( O @ o 2011-04-06 & Low
16 D16 ozt o a s} 2011-04-06 5 Low
17017 2] o @ o 2011-04-06 & Low
17017 2 s] o ] 2011-04-06 & High
17017 et dataWD174 dataWD17 dataWD17#( O o @ 2011-04-06 5 Medium

Fig. 4. Database table (MS office Access 2007). Relation of the database table (A). Design of the patients table (B). Design of the records
table (C). Design of the transcription table (D). lllustration of voice data entering (E). Storage of database in transcription table (F). The da-
tabase table is consisted with three components-pateints, records and transcription tables, each table had several-for-one relationship.
The recoreded voice files are stored in directories of their own, and are hyperlinked to the lists on the record table.
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Korean VPI Speech Corpus SNUH®
p p A% REY
Phrase Search [7p2 ——— _a
All Phrase | Speech Type Sex MisArticulation
@Long Sound @ VPl @ Al [ Hyper-Nasality Substitution [ Addition
©simulated VeI || @ Male || 8 Compensation [ Omission EINasal Tubulence —— @
© Normal © Female || @ Distortion [ Hypo-Nasality
Selected Phrase
1250 [7p
Voice |D43-Audio-01-05 J YE2L 7, No errors e ———
Mild Hypernasality
NasOral |p43-Audio-02-05 J
Fig. 5. Query form of corpus for sear-
HN_Detail |C_Detail D_Detail S _Detail |0_Detail Add_Detail |NT_Detail

ching phrase and interface between

HPN_Detail
-

Microsoft Access 2009 and Praat

|ID

7tg dataWD 12556 0

Source |Phrase |Voice Time V |NasOra Time N |isSplitte Remark HyperN Comper Omissic Substitu Distortii HypoNe NasalTu Additiol Sex

False

program. (1) entering a search phra-
se, (2) conditional search, (3) infor-

‘50 21 7hd  datawD 931 0 False YRE: Yes No No False |False |No False YA} .
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Fig. 6. Text Grid file showing misarticulation and time index. (1) wave
patterns of voice data, (2) spectrogram, (3) spoken letters, (4) anal-
ysis of misarticulation, (5) time index of misarticulation. Each spo-
ken letter was analyzed and transcripted on the Praat text grid file.
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Fig. 7. Comparison of the wave form and spectrogram between the
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Fig. 8. Nasalance of the simulated velopharyngeal insufficiency
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Fig. 9. Wav and Text Grid file showing the spectrogram of the ph-
rase “2[2]" (patient with velopharyngeal insufficiency). Non-sep-
arating voice data (A). Voice data recorded separately via two chan-
nel; naso and oral (B). Non-separating and naso/oral seprating voice
data and misarticulation analysis file which was interlocked with
Praat program in velopharyngeal insufficiency patient pronunciat-
ing the “=7|2]” were demonstrated (A). There was conpensation
in consonants such as “3” and “1” (B). In red box, oral energy in
upper panel and nasal energy in lower panel were domonstrated
separately.
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Flg 10. Wav and Text Grid file showing the spectrogram of the ph-
rase “T7|2|” (control). Non-separating voice data (A). Voice data
recorded separately via two channel; naso and oral (B). Non-sepa-
rating and naso/oral seprating voice data and misarticulation anal-
ysis file which was interlocked with Praat program in simulated
patient pronunciating the “Z27|2|” were demonstrated. When com-
pared with the Fig. 9, the wave form was different from that of velo-
pharyngeal insufficiency patient.
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