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ABSTRACT

With the development of medical technology, interest in rehabilitation devices is increasing and various
devices are being studied. In particular, devices for speech disorders such as hearing impairment and
cleft palate are attracting attention. In general, the nasometer is used for patients with flaccid dysarthria
and velopharyngeal incompetence(VPI). However,
nasometer, that has an acoustic feedback problem between the oral and nasal sounds. In recent, the mask
type nasometer has been developed which is insensitive to acoustic feedback. But, still not popularized.
In this paper, the nasometer characteristics of the conventional separation type and mask type are analyzed.

in the case of the conventional separator type

Also, We were obtained clinical acoustic data from the 6 subjects and examined the significant differences
in the structure of the separation type and mask type nasometer. Through experiments, it was confirmed
that the measurement was about 3~15% higher in the mask type nasometer than the conventional
nasometer having a separator type. Also, We was considered the necessity of nasometer signal processing
for acoustic feedback reduction and nasalance calculation optimization.
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Fig. 1. Schematic of the conventional nasometer for a
patient,
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Fig. 2. Experimental schematic of the conventional
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Fig. 3. Experimental environment (a) picture and (b) results of the microphone sensitivity at the nasometer,
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Fig. 4. FFT results (a) nasal microphone at the separation type nasometer, and (b) oral microphone,

Table 1. The distortion and maximum input level of nasal and oral microphone,

Frequency Distortion (2] (about 94483 SPL) Maimum nput level 105 SPLJ
L] Nasal microphone Oral microphone Nasal microphone Oral microphone
500 0.159 0.098 109.95 114.12
1000 0.210 0.447 107.52 100.99
2000 0.101 0.192 113.88 108.29

4000 0.234 0.141 106.61 110.98
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Fig. 5. Experimental results (a) blockdiagram and (b) the acoustic feedback effect,
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Table 2. The imformation of subject for nasalance analysis
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Subject Age Weight [kg] Height [cm] Related diseases
Malel 34 83 1735 None
Male2 30 75 176.2 None
Male3 35 82 175.3 None
Femalel 33 54 160.2 Sinusitis
Female2 35 52 158.8 None
Female3 34 50 167.0 None
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Fig. 7. Measured spectrum about vocal signal of male using the separation type nasometer (a) /a /, (b) /mama/,

(c) /mimi/, and measured spectrum about vocal signal of male using the mask type nasometer (d) /a /, (e)
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[%] coefficient [%] coefficient [%] coefficient
Malel 19.73 0.4299 40.40 0.3530 66.45 0.7659
Male2 17.81 0.2532 31.47 0.3825 56.15 0.6702
Selgjfon Male3 16.38 0.2687 34.62 0.3634 62.24 0.6292
nasometer Femalel 18.09 0.2624 43.26 0.2272 79.94 0.7645
Female2 7.74 0.1927 40.80 0.2379 68.67 0.8664
Female3 20.18 0.3024 35.27 0.3724 69.22 0.7655
Malel 19.78 0.7725 32.22 0.4669 51.73 0.5594
Male2 14.65 0.7760 40.63 0.5030 61.83 0.7622
Mask type Male3 13.08 0.6640 30.62 0.5680 53.19 0.5639
nasometer Femalel 17.99 0.5990 32.19 0.4490 68.02 0.7886
Female2 10.54 0.4675 32.50 0.3755 60.57 0.8097
Female3 12.42 0.7451 30.15 0.5369 57.28 0.8772
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