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Detecting Laryngeal Diseases with Relative
Harmonics-to-noise Ratio in Sound Spectrum
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Abstract The cases were divided into two groups 30 females, 31 males in the diseased group;
36 females and 38 males in the normal group; all cases age ranging from 20 to 30years. The re-
sult indicated that the relative harmonics—to-noise ratios of the normal voice for both male and
female have a stable distribution. The diseased groups (with moderate or light laryngeal dis—
easein the vocal cord § cover) differed significantly from the normal groups above 1700 Hz for
female (P > 0.01) , and above 1 000 Hz for male (P > 0.01) . It suggests that the relative
harmonics—to-noise ratio is an effective parameter in distinguishing the normal and the diseased
voice. The diseasesin the vocal cord § cover and body could be detected combining with the un—
usual Jitter and Shimmer of the diseased voice.
Key words laryngeal disease, sound spectrum, relative harmonicstomoise ratio
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Table 2 Male adults relative harmonics-to-noise ratio

° 2

o Range P
ff SN Ry /SN Ry SN Ry ISN Rupax
: 180 Hz 350 Hz, e ! !
400Hz ’ 100 Hz- 000~ 200 0. 9558 0.153 2 0.860 K= 0.3304 > 0.05
160 Hz, 200Hz R 200~ 400 0. 891 6= 0.077 1 0.776 9£ 0.2636 > 0.05
, . 400~ 600  0.8292t 0.086 3 0.749 7 0.1969 > 0. 05
600~ 800 0. 8329t 0.094 5 0.708 3+ 0.1098 > 0. 05
SN Re= 10 log(P (k) /Pn(k)) = 10 logP (k) -
800~ 1000 07575 0.110 5 0.643 6+ 0. 1438 > 0. 05
10 logPn(k) 1000~ 1200 0. 6802F 0.1233 0.537 H 01938 < 0. 01
Pk) k ,Pn(k) k 1200- 1400 0.6718 0.130 1 0.469 9 0. 1441 < 0. 01
, SN Ri 1400~ 1600 0.5824F 0.1132 0.402 3k 0. 1469 < 0. 01
1600~ 1800 0.5229F 0.121 4 0.339 6= 0.1651 < 0. 01
‘ 1800~ 2000 052355 0.126 3 0.267 6= 0. 1494 < 0. 01
1 2000 2200 0.503 K= 0.140 1 0.252 4= 0. 1406 < 0. 01
2200~ 2400 0.508GE 0.117 6 0.251 4= 0. 1518 <0 01
11 2400~ 2600 0.500 H 0.123 0 0.205 & 0. 1656 <0 01
436 2600~ 2800 0.4984+ 0.117 3 0.223 3 0. 1797 <001
2800~ 3000 0.4730t 0.1292 0.221 2= 0. 1884 < 0. 01
( ’ TM S320 3000- 3200 0.4717+ 0.1099 0.200 2 0. 1841 <0 01
) % SNRy ISN Ruae
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Table 1 Female adult § relative harmonics-to-noise ratio .
Range B
of frequency SN Ry /SN Runax SN Ry /SN Rynax
((Hz) °
100~ 500 1.000 0+ 0.000 0 0.9930QF 0. 026 0 > 0. 05 1 700 Hz (P <
500~ 900  0.80631k0.0926 0.7905k 0. 1144 > 0.05 0.01), 1 000 Hy
900~ 1300 06865 0.1140 0.6740t 0.1258 > 0.05
(P <0.01)
1300~ 1700 0. 608 1-0.127 0 0.5420F 0.1409 > 0.05
1 700~ 2100 0.5204+0.103 7 0.4074t 0.1359 < 0. 01
2100~ 2500 0.4804+0.101 6 03678 0. 1418 <0 01 .
2500 2900 0.4585t0.094 6 0. 331301483 <0 01
2
2900~ 3300 0.46180.0737 03035501621 <0 01 ]
3300~ 3700 0.4174-0.0734 0.277350.160 6 <0. 01 ) ’
3700- 4100 0.3728-0.0870 0.2417-0.1715 <0.01 ( 153 Continue on page 153)
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Fg. 1 The size composition of Pinctada fucata spats
N =125 (198 9 21 , 121
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