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Development of Objective Nasometer Using a Vibratory
Sensor and its Clinical Application

Hong-Shik Choi, M.D., Yong-Jae Park, BA, Kwang-Moon Kim, M.D.
Institute of Logopedics and Phoniatrics, Yonsei University College of Medicine, Seoul, Korea

Authors devised an objective test for nasal resonatory disorders using a vibratory sensor(Pie-
zoelectric receiver) which is relatively cheap. The vibratory sensor was covered with duralumin
to eliminate contamination of acoustic sound except a small hole which is attached on ala
nasi during the test.

Electrical signals from the vibratory sensor and the microphone while the subject is phonating
vowel /a/ and nasal consonant /ng/ and phonating § syllable sentence /papa/ passage and
/mama/ passage were digitized with a 12 bit A/D converter. For the evaluation of the hypernasa-
lity, the ratio of /ng/ to /a/ and /mama/ passage to /papa/ passage were used instead of individual
values to reduce the observational error. For the evaluation of the hyponasality, the cul-de-
sac resonation was induced by obstructing the nasal aperture of the ipsilateral side with the
finger.

In the normal control group, the ratio of /ng/ to /a/ and /mama/ passage to /papa/ passage
was larger than 8. In the hypernasality with nasal emission group, the ratio was decreased
markedly(p<0.01).

When the nasal aperture was obstructed with the finger, the vibratory signals of' /a/ and
/ng/ were increased markedly in the control group and hypernasality group(p<{0.01). However,
in the hyponasality group(severe), the increment was minimal.

So this system can be used to detect the nasal resonatory disorders objectively and differentiate
the hypernasality from hyponasality easily.
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Fig. 1. Nasal vibratory sensor @ A piezoelectric receiver
for telephone(PKD20EW-01R), left. and a mo-
dification by coating with duralumin and a small
hollow tube tip.
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Fig. 2. Application of the nasal sensor on the ala nasi.
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Fig. 3. Block diagram of the system.



Table 1. Calculation and analysis of the nasal vibration

7}) Measurement for hypernasality

1) vowel /a/, and nasal consonant /ng/
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ratio of
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phrase which contains no nasal consonant) ;
/mama/passage
/papa/ passage
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1} Measuremens for hvponasality
1) vowel /a/, and vowel /a/ with occlusion 3
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fa/
2) nasal consonant /ng/, and nasal consonant /ng/ with occlusion ;
ratio of Lc/ng/__
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Fig. 4. Measurement of the nasal vibration :
7}) without occlusion
LE) with occlusion by a finger in order to induce
‘Cul-de—sac resonation’.
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Fig. 5. A case of normal nasal resonance :
— phonation of /a/, /ng/. /a/, /ng/
— Ch 1 : acoustic waveform from microphone
Ch 2 : vibration from nasal sensor
Ch 3 : envelope of Ch2
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Fig. 6. A case of normal nasal resonance :
— phonation of /mama/ passage, /papa/ pas-
sage
—Ch 1 : acoustic waveform from microphone
Ch 2 : vibration from nasal sensor
Ch 3 : envelope of Ch2.
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Fig. 7. A case of hyperasality(cleft palate) :

— phonation of /a/, /ng/. /a/, /ng/

— Ch 1 ! acoustic waveform from microphone
Ch 2 : vibration from nasal sensor
Ch 3 : envelope of Ch2.
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Fig. 8. A case of hypernasality(cleft palate) :
— phonation of /mama/ passage. /papa/ pas-
sage
— Ch 1 : acoustic waveform from microphone
Ch 2 : vibration from nasal sensor
Ch 3: envelope of Ch2.
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Fig. 9. Induced ‘Cul-de sac’ resonation by occluding
one nostri! by a finger in a nomal nasal resona-
nce :

— phonation of /a/, /a/ with occlusion, /ng/.
/ng/ with occlusion

— Ch 1 : acoustic waveform from microphone
Ch 2 : vibration from nasal sensor
Ch 3 : envelope of Ch2.
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Ratio of Nasal Vibration:
Nasal Consonant /ng/ vs. Vowel /a/ &
/mama/ Passage vs. /papa/ Passage
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Normal Cleft palate

Fig. 10. Comparison of ratio of 4 r;// and ratio of

and hyponasality.

/mama/ passage
/papa/ passage

Nasal polyposis

among normal control, hypernasality.



Ratio of Nasal Vibration during Phonation /a/ with
Occlusionvs. [&/

|0 occlal / /a
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Fig. 11. Comparison of ratio of ‘naf W(th/agcclusmn

among normal contral, hypernasality, and hyponasality.
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with Occlusion vs. /Ing/

oce/ng/ 1 Ing/

Normal Cleft palate Nasal

polyposis
Fig. 12. Comparison of ratio of {na/ W;:Q?CC‘UQOH among normal control, hypernasality, and hyponasa-
fity.
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