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Speech Synthesis for the Korean large Vocabulary
Through the Waveform Analysis in Time Domains
and Evauation of Synthesized Speech Quality
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ABSTRACT

This paper deals with the improvement of the synthesized speech quality and naturality in the Korean TTS
(Text-to-Speech) system. We had extracted the parameters{table2) such as its amplitude, duration and pitch period
in a syllable through the analysis of speech waveforms(tablel) in the time domain and synthesized syllables using
them. To the frequencies of the Korean pronunciation large vocabulary dictionary we had synthesized speeches
selected 229 syllables such as V types are 19, CV types are 80, VC types are 30 and CVC types are 100. According to
the 4 Korean syllable types from the data format dictionary{table3) we had tested each 15 syliables with the objec-
tive MOS{Mean Opinion Score) evaluation method about the 4 items i.e., intelligibility, clearness, loudness, and
naturality after selecting random group without the knowledge of them, As the results of experiments the qualities
of them are very clear and we can control the prosodic elements such as durations, accents and pitch periods(fig9,
10, 11, 12),
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Fig 1. Extraction flowchart of parameters for synthesis
by rule
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Fig 2. Block diagram of synthesis by rule
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Table 1. waveform analysis table
SPEECH SIGNAL (GONG. DAT) ANALYSIS
(FORMAT. BAS)
No, DATAPQINT MAX INTERVAL DATAPOINT  MIN INTERVAL  No, ZERO MAX MIN
{PTS) {mV}) (PTS) (PTS) {mV} {PTS) CROSSING  RATE RATE

1 496 55 95 457 —-23 70 1 0.30 -0.12

2 554 132 70 543 -118 85 2 0.71 =0.63

3 635 173 83 626 =187 84 4 0.93 —1.00

4 721 151 88 711 - 165 86 6 0.81 —-0.88

5 810 97 Q0 798 =139 88 4 0.52 =0.74

6 901 9% %0 887 —158 88 3 0.51 —-0.84

7 390 103 89 975 =145 88 4 0.55 =0.78

3 1080 101 90 1063 —141 88 2 0.55 —0.75
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9 1169 99 89 1151 -138 89 2 0.53 —0.74
10 1258 85 89 1240 -134 89 2 0.46 —0.71
11 1348 82 90 133G —127 80 2 0.44 -0.68
12 1437 82 89 1419 -114 29 2 0.44 —-0.61
13 1527 75 90 1509 - 106 90 2 0.40 —0.56
14 1617 63 108 1599 -99 90 2 0.34 —0.53
15 1743 57 91 1688 -98 90 1 0.31 =052
16 1798 58 73 1779 —54 91 2 0.31 -0.29
17 1889 50 94 187G -49 87 2 0.27 -0.26
18 1986 39 95 1853 - 47 85 2 0.21 —0.25
19 2080 30 93 2041 -42 91 2 0.16 —0.22
20 2172 27 93 2134 =31 92 2 0.15 ~-17
21 2265 24 94 2225 —26 90 2 0.13 -0.14
22 2360 17 50 2315 -18 93 1 0.09 -0.09
23 2366 15 71 2411 -10 71 2 .08 =0.05
H 2. dlolet £9 4
Table 2. examples of data format
No.FORMAT NAME DS NC NTOTAL NP MAX 1 PERIOD AMP. RATIO
1 LPRM 0 0 2099 22 912 128 99... 87 7% 2.5....2.1
2 DAFRM 1 186 1674 16 2304 114 89 ... 93 73 6.5....1.1
3 IN.FRM 0 0 2438 32 2348 9% 79... €9 32 3.4...1.0
4 JEONG.FRM 1 44 2392 22 2716 106 80... 89 49 38....1.1
5 LT.FRM 0 0 2000 22 2060 101 8 ... 92 82 .1.2...1.1
6 WUEON.FRM 0 0 2796 33 3320 11 86 ... 72 66 2.4....1.1
7 DONG.FRM 1 287 2144 21 2672 88 78.. & 74 3.8...1.1
8 IL.FRM 00 2390 0 2464 R 7. 79 81 2.4...1.1
SANG.FRM 1 500 2940 27 2956 114 79... 89 75 3.8...1.1
10 GI.FRM 1 497 1884 15 1884 99 87 ... 92 77 6.7....1.1%
11 SA.FRM 1 680 2350 19 3048 109 84 ... 89 80 6.8....1.1
12 JI.FRM 1 530 2142 18 1836 g2 85 ... 90 85 3.5....1.1
13 AN.FRM 0 0 2298 28 1528 106 80 ... 74 63 2.6...2.1
14 JEON FRM 1 475 2614 24 3052 113 83 . 84 67 59...1.1
15 O.FRM 0 0 1642 17 2176 125 9t ... 99 70 .13...1.1
16 EUM,FRM 0 0 2742 34 1872 109 82 ... 78 7% .1.1....1.0
17 MUL.FRM ¢ ¢ 1920 22 2644 73 80 .. & 0 .1.3....2.1
18 EO.FRM C 0 1654 18 2152 104 83... 85 74 2.4...1.1
19 GONG.FRM 1 430 2434 23 2448 70 85... 93 71 1.6...1.1
20 JA.FRM 1 424 2112 19 2328 98 79.. & 37 2.8...1.0
21 GA/FRM 1 310 2024 19 3088 103 90 ... 82 37 46...1.0
22 MUN.FRM o 0 2540 28 3300 137 92 ... 91 51 .1.3....1.0
23 A FRM 0 0 1592 18 2483 9 57.. 9 72 .1.3...1.
24 HAFRM 1 535 2086 18 3468 108 77.... 81 48 2.5....1.0
25 SEON.PRN 1 6% 2592 22 3612 110 81 ... ™ 17 5.9....0.0
26 EULLFRM 0 0 2244 24 1512 108 88... 87 70 2.4....2.1
27 SU,FRM 1 1512 2932 16 2240 91 79... 90 115 4.6...2.1
28 EOP.FRM 0 0 1090 13 2686 107 84 . 89 5 1.2....2.0
29 BU FRM 1 328 1862 17 3204 129 84 . 90 42 5.8.,..1.0
30 INJFRM 0 0 2478 31 2048 102 80 ... 75 87 2.4..2.1
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Fig 5. example of synthesized short-speech by rule
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Fig 7. estimated formant of fig 5.
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Fig 10. examples of synthesized speech “anbu” for the control of duration and stress
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Fig 1. example of pitch control by the Lagrange interpolation{shrinking and expansion)
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Fig 12, example of pitch control by the Lagrange interpolation{syliable : bang-higher and lower tene)
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