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Acoustic comparative analysis of cartoon characters’ synthesized speech and
natural speech——A case study of Pleasant Goat and Big Big Wolf

LI Zihan, HUANG Wei

(College of Liberal Arts, Nankai University, Tianjin 300071, China)

Abstract: In this paper, the natural and synthetic speech of Pleasant Goat and Big Big Wolf are used as the corpus to investigate
the differences between the natural and synthetic speech in two dimensions: four spectral moment parameters such as spectral centre
of gravity and degree of dispersion, and eight voice parameters such as fundamental frequency perturbation and amplitude
perturbation. The experiments show that, in terms of spectral moment parameters, the mean values of spectral centre of gravity and
degree of dispersion of the two cartoon characters, Pleasant Goat and Big Big Wolf, are larger than those of the synthetic speech,
and the mean values of skewness and kurtosis of the synthetic speech are larger than those of the natural speech. Paired—sample T—
tests shows that there are statistically significant differences between the spectral centre of gravity, degree of dispersion, kurtosis and
skewness of the natural and synthetic voices of the two cartoon characters. In terms of voice parameters, the natural speech of the
two cartoon characters had larger mean values of jitter and shimmer, and smaller mean values of HNR and CPP. Paired—sample T—
tests shows that there are statistically significant differences in jitter, shimmer, HNR, CPP, H1-A2, and HI-A3 between the two
cartoon characters. Overall, the natural and synthetic speech of Pleasant Goat and Big Big Wolf are both related and different.
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Table 1 Mean values of spectral moment parameters of Pleasant
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Fig. 1 Violin plot comparing the spectral moment parameters of Pleasant Goat’s natural speech (o) and synthesized speech (t)
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Table 2 Overall voice parameters of Pleasant Goat

e il FEE R FHE b 22 H/MAE RRE
jitter AREE 0.021 51 0.005 59 0. 005 90 0.039 18
B 0.016 66 0. 005 06 0.007 41 0. 046 68

shimmer AR 0.108 87 0.021 21 0.039 47 0.184 20
A 0.093 77 0.014 98 0. 060 58 0. 143 29

HNR A SRIEF 5.421 26 1.871 75 0.874 54 14. 466 05
B s 7.902 16 1.689 33 2.798 27 12.324 86

CPP AR 28.429 75 3.677 03 19.370 71 37.543 92
B s 32.801 66 2.825 31 24.970 51 39.195 76

H1-H2 A SR IE 0.344 81 6.418 51 -32.323 32 21.794 31
A 1.580 32 3.988 87 -25.065 12 13.833 12

H1-Al Ep/Stia=s -0.135 00 7.050 38 -34.916 69 16.938 78
G 4.989 67 7.080 37 -17. 647 66 24,348 78

H1-A2 AREE 6.942 77 7.941 52 -27.085 34 26.253 94
A 12.251 87 7.040 57 -18. 498 59 26.351 51

H1-A3 HRIETT 12.113 89 6.491 30 -13.560 41 28.670 59
A EE 17.774 14 5.735 62 -7.169 54 29.823 60
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Table 3 Acoustic parameters paired samples T—Test results of Pleasant Goat

E L {Ra) SFHE i 22 t A B Sig. (M)
TEFL o—TEF L t 91. 898 000 1 260. 899 000 4.610 3 999 <0.001
BITFERE o- B TR ¢« 63. 675 000 930. 574 000 4.328 3 999 <0. 001
i BE o—fiFE -0. 891 521 4.979 516 -11.323 3999 <0. 001
VAT o DA « -30. 153 870 209. 690 760 -9.095 3999 <0.001
jittero—jittert 0. 004 850 0. 006 220 11.016 199 <0. 001
shimmero—shimmert 0.015 100 0. 025 260 8.454 199 <0. 001
HNRo-HNRt -2.480 910 2.029 630 -17.287 199 <0. 001
CPPo—CPPt -4.371 910 3.825 570 -16.162 199 <0. 001
H1-H20-H1-H2t -1.235 510 7.329 200 -2.384 199 0.018
H1-Alo-H1-Alt -5.124 670 9.404 740 -7.706 199 <0. 001
H1-A20-H1-A2t -5.309 100 9. 484 800 -7.916 199 <0.001
H1-A30-H1-A3t -5. 660 250 8. 433 090 -9.492 199 <0. 001
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Fig. 2 Violin plot comparing spectral moment parameters of Big Big Wolf’s natural speech (o) and synthesized speech (t)
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Table 4 Overall voice parameters of Big Big Wolf

S8 7 SRR FHE Bttt 22 e/ ME SSoN(]
jitter A RIE S 0.026 21 0. 006 05 0.013 19 0. 046 58
B s 0.015 89 0.002 74 0.010 41 0.025 50

shimmer H KRB 0.123 90 0.022 10 0.070 75 0.193 54
BB 0.101 29 0.012 80 0.067 30 0.133 71

HNR A SRIE 4.026 39 1.878 15 -0.703 95 9.997 62
B HIEE 7.010 76 1.107 63 4.035 95 10. 007 08

CPP AR 27.231 06 3.044 35 20.795 08 36.153 61
B s 33.284 71 2.832 05 25.930 61 39.728 32

HI1-H2 A SRIE -4.182 02 6.524 93 -31.456 35 13.128 31
B s -5.379 38 3.864 53 -28.922 78 13.046 41

HI-Al HSRIEH -2.659 53 7.490 58 -34.610 41 17.284 34
B B -2.700 72 6. 644 40 -35.953 55 16.045 17

H1-A2 HARIES 4.537 00 8.106 74 -29.010 78 21.064 22
G EE 6. 866 69 6.961 22 -32.51128 19. 400 53

H1-A3 H SR 1B 7.508 70 7.478 41 -28.308 64 24.069 97
B R 10. 778 68 4.986 74 -23.416 05 22.055 69
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Table 5 Acoustic parameters paired samples T—test results of Big Big Wolf

SRR SFHE SRR t H Sig. (M)
TEHL o—TEF L t 122. 504 000 970. 259 000 7.985 3999 <0. 001
BITFERE o- B TR ¢« 117. 616 000 679. 205 000 10. 952 3 999 <0. 001
TR o~ 1R t -1.183 091 5.151 420 -14.525 3 999 <0. 001
U JE oA ¢ —45.855 244 200. 054 249 -14. 497 3999 <0.001
jittero—jittert 0.010 320 0. 006 210 23.501 199 <0. 001
shimmero—shimmert 0. 022 620 0.021 850 14. 640 199 <0. 001
HNRo-HNRt -2.984 360 1.870 020 -22.569 199 <0. 001
CPPo-CPPt -6. 053 650 3.998 800 -21. 409 199 <0. 001
H1-H2o-H1-H2t 1.197 360 7.420 160 2.282 199 0.024
H1-Alo-H1-Alt 0.041 190 9.290 760 0. 063 199 0.95
H1-A20-H1-A2t -2.329 690 9.270 160 -3.554 199 <0. 001
H1-A30-H1-A3t -3.269 980 8. 289 890 -5.578 199 <0. 001
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