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A comparison of CPP analysis among breathiness ranks
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ABSTRACT

The aim of this study is to synthesize pathological breathy voice and to make a cepstral peak prominence (CPP) table

following breathiness ranks by cepstral analysis to supplement reliability of the perceptual auditory judgment task. KlattGrid

synthesizer included in Praat was used. Synthesis parameters consist of two groups, i.e., constants and variables. Constant

parameters are pitch, amplitude, flutter, open phase, oral formant and bandwidth. Variable parameters are breathiness (BR),

aspiration amplitude (AH), and spectral tilt (TL). Five hundred sixty samples of synthetic breathy vowel /a/ for male were

created. Three raters participated in ranking of the breathiness. 217 were proved to be inadequate samples from perceptual

judgment and cepstral analysis. Finally, 343 samples were selected. These CPP values and other related parameters from
cepstral analysis are classified under four breathiness ranks (BO~B3). The mean and standard deviation of CPP is 16.10+1.15
dB(B0), 13.68+1.34 dB(B1), 10.97+1.41 dB(B2), and 3.03+4.07 dB(B3). The value of CPP decreases toward the severe group
of breathiness because there is a lot of noise and a small quantity of harmonics.

Keywords: KlattGrid synthesizer, breathy voice, perceptual judgment, cepstral peak prominence(CPP)
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Table 1. A list of parameter values for synthesis
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a9 1. 71438A48S 38 (a) BW(20)-AH(0)-TL(0),
(b) BW(90)-AH(0)-TL(0)
Figure 1. Synthetic breathy voice samples
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Table 2. Mean & standard deviation of CPP & CPP_SD
following Beathiness rank

N CPP CPP SD
(mean+SD) (mean£SD)
BO 243 16.10+1.15 0.24+0.03
B1 58 13.68+1.34 0.24+0.03
B2 8 10.97+1.41 0.29+0.05
B3 34 3.03+4.07 0.91£0.11
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Figure 2. Mean of CPP(y axis) following breathiness
rank(x axis)
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[F= 1] 7121658 ADSV™ W9 71&5A %
mean
LUH LH L/H L/H CPP/ Reg.
e CPP  CPP  CPP - e cpp cSID cpP Reg. 2
71454 CPP . spec.  spec.  spec. spec. CPP Avg slope
SD max min . . FO male /Avg slope
ratio SD max min FO SD SD
SD
N 243 243 243 243 243 243 243 243 243 243 243 243 243 243 243
mean 16.1 24 1675 1548 5558 652 77.19 4588  130.66 29 7.23 18.74 30 247 11
SD 1.15 .03 1.17 1.15 .30 41 1.92 32 115 .04 7.35 1.17 .04 41 .04
BO
min 1269 .18 1338 11.89 5528 598 7392 4516 13035 23 246 1527 22 -3.93 .07
max 1803 33 1870 1743 5647 776 8474  46.66  130.82 34 2935 20.76 39 -1.92 .26
median | 1623 24 1686 1559 5547 637 7680 4581  130.70 .30 5.61 18.79 30 -2.39 .09
N 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58
mean | 13.68 24 1436  13.03 5578 678 7793 4571 13049 .30 19.70  16.16 28 -3.31 .16
SD 1.34 .03 1.34 1.37 .39 .51 2.74 481 142 .03 8.75 1.34 .03 74 .06
Bl
min 1089 20 11.57 1007 5520 591 7409 4437 13028 23 548 13.37 23 -5.13 .08
max 16.18 35 1689 1554 5658 774 8431 4661  130.80 35 3827 1871 39 -2.15 31
median | 13.82 24 1443 1319 5570 671 7724 4577 13045 31 21.01 1633 27 -3.36 15
N 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
mean | 1097 29 11.80 1022 5621 727 7954 4509 130.28 35 3537 1342 31 -5.20 34
SD 1.41 .05 1.28 1.49 412 .55 2.56 .96 11 12 9.84 1.42 .04 1.39 17
B2
min 8.96 24 9.98 812 5573  6.63 7532 43,61 130.05 .26 2284 11.40 27 -7.36 .20
max 1271 38 1350 1211 5689 834 8.01 46.14 13043 .58 5217 1523 40 371 .65
median | 11.11 .28  11.87 1034 56.13 721 8040 4526 13031 29 3278  13.54 30 -4.86 27
N 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34
mean 3.03 91 5.82 .59 57.69  7.62 7957 41.00 13241 854 7800 530 83 -17.62 29
SD .19 A1 94 46 .50 .50 2.98 1.129 1.78 2.82 3.64 .19 12 1.25 27
B3
min 2.69 .69 431 .01 5650 649 7251 3890 12931 517 6999 495 S5 2013 244
max 342 115 793 1.76 5871 844 8449 4404 14045 2059 8542  5.66 1.09 -1493 3.64
median | 3.01 .90 5.69 .61 5779 773 80.11  40.68 13224 772 78.65 5.30 84 -17.78 293

Reg.=Regression

Spec.=Spectral



