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SPEECH DURATION PROCESSING METHOD AND APPARATUS FOR 

CHINESE TEXT-TO-SPEECH SYSTEM 

BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The invention relates to a speech duration 

processing method and apparatus for deciding the speech 

duration of synthesized speech to obtain good sound 

quality. 

10 2. Description of the Related Art 

Using Chinese as an example, the synthesizing units 

used in a Chinese speech synthesizing system are 

generally classified into two types: ( 1} monosyllabic 

(408 kinds, not including the four tones); and (2) 

15 phonemes (including 21 Chinese phonetic consonants and 

38 vowels} . Regardless of whether monosyllables or 

phonemes are used as synthesizing units, some factors, 

such as the phonemes, tones, phrase constructio~/· 

locations in phrases, locations in sentences, and the 

20 front and rear connected phonemes, of the synthesizing 

units appropriately decide the speech duration of each 

of the synthesizing units, and can have a large affect 

on the degree of natural likeness of synthesized 

speech. 

25 A conventional speech duration processing apparatus 

for Chinese text-to-speech system has been disclosed 

in R.O.C. Patent Application No. 80100559, entitled 
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"Speech Duration Processing Apparatus for Text-to -

Speech System." Figure 9 is a block diagram 

illustrating a speech duration processing apparatus 

for determining the speech duration according to the 

5 phonemes, tones and the locations in the sentence. As 

shown in Figure 9, 110 denotes a memory portion for 

storing different data. 120 denotes a pinyin sentence 

input portion for inputting pinyin sentences of any 

length and formed from pinyin markers and tone markers. 

·10 130 denotes a syllable inspecting portion for 

inspecting syllables in the sentence inputted from the 

pinyin sentence input portion 120 with the use of the 

tone markers. 150 denotes a syllable- phoneme look­

up memory portion for storing phonemes composed from 

15 each of the syllables. 140 denotes a phoneme inspecting 

portion for inspecting the phonemes in the inputted 

pinyin sentence with the use of the syllable- phoneme 

look-up memory portion 150, and for inspecting the 

location of each phoneme in the sentence. 170 denotes 

20 a speech duration numerical data storage portion for 

storing speech duration count data defined according 

to class of the phoneme, tone of the phoneme, and 

location of the phoneme in the sentence. 160 denotes 

a speech duration inspecting portion for calculating 

25 a syllable speech duration by using the inspected 

phoneme designated number, tones of each of the 

phonemes and locations of each of the phonemes in the 

---... -- - -ii- ·-



~-

3 

sentence as indexing keys to retrieve the speech 

duration numerical data of each of the phonemes from 

the speech duration count data storage portion 170. 

In the aforesaid conventional speech duration 

5 processing apparatus, only the phonemes, tones and 

locations of the phonemes in the sentence are 

considered. As to whether or not the synthesizing uni ts 

form phrases and the effect of the locations thereof 

in phrases on the speech duration should be considered 

10 as well. For example, in a three-character phrase, the 

speech duration of the second character in the phrase 

is the_ shortest, followed by that of the first character, 

and the speech duration of the third character is the 

longest. In the example "~fiifUl:.Wl'kllB ~11'.Ji. 7-", "=i:ifi 

15 iii" forms a three-character phrase. The speech duration 

generated by the conventional speech duration 

processing apparatus for the first "ifi" character and 

the second "in" character is about 339 ms. However, the 

speech duration for natural language pronunciation as 

20 measured with the use of a sound registering instrument 

are 275 and 302 ms, respectively, thereby arising in 

a relatively large difference. Thus, the speech 

duration obtained by mere consideration of the phonemes, 

tones and the locations of the phonemes in the sentence 

25 are inaccurate and will result in lowering of the 

synthesized speech quality. 
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SUMMARY OF THE INVENTION 

Therefore, the main object of the present invention 

is to provide a speech duration processing method and 

5 apparatus for Chinese text-to-speech system capable of 

overcoming the aforesaid drawback. 

According to a first aspect of the invention, a 

speech duration processing method for Chinese text­

to-speech system using Chinese phonemes as a basic 

10 processing unit, comprises: 

15 

constructing a dictionary for storing Chinese 

vocabulary and corresponding information, such as 

phonetic markers, parts of speech, expansion syntax, 

etc.; 

constructing a syllable-phoneme look-up portion for 

storing information, such as phoneme designated 

numbers (including consonant designated numbers and 

vowel designated numbers) corresponding to each 

syllable for all of the Chinese syllables, etc.; 

20 constructing a basic speech duration storage 

portion for storing basic speech duration information 

classified according to phonemes; 

constructing a speech duration parameter storage 

portion for storing speech duration parameters 

25 according to tones of the syllables to which each of 

the phonemes belong, the phrase construction and the 

locations in the phrases, the locations in the sentence, 
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and the class of the connected phonemes; 

inspecting positions of the syllables of each 

vocabulary in an input sentence of any length by 

comparing with the vocabulary stored in the dictionary; 

5 generating phonetic of each syllable of each 

inspected vocabulary according to the phonetic markers 

stored in the dictionary; 

inspecting the part of speech and the expansion 

syntax of each inspected vocabulary with reference to 

10 the dictionary; 

15 

combining the vocabulary in the sentence into 

phrases according to the expansion syntax and 

relationship of the parts of speech of adjacent ones 

of the vocabulary; 

inspecting each syllable in the generated text 

phonetic markers with the use of tone markers; 

inspecting the phoneme formation of each inspected 

syllable with reference to the information in the 

syllable- phoneme look-up portion; 

20 retrieving the speech duration of each inspected 

phoneme from the basic speech duration storage portion; 

and 

calculating the speech duration of each of the 

inspected phonemes that form each of the inspected 

25 syllables from the basic speech duration and the 

parameters associated with the tones, the phrase 

construction, the locations in the phrases, the' 
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locations in the sentence, and the class of the front 

and rear adjacent phonemes of the inspected phonemes, 

and tallying the speech duration of the inspected 

phonemes to obtain the speech duration of each of the 

5 inspected syllables. 

According to a second aspect of the invention, a 

speech duration processing method for Chinese text­

to-speech system using Chinese syllables as a basic 

processing unit, comprises: 

10 constructing a dictionary for storing Chinese 

vocabulary and corresponding information, such as 

phonetic markers, parts of speech, expansion syntax, 

etc.; 

constructing a basic speech duration storage 

15 portion for storing basic speech duration information 

classified according to the syllables; 

constructing a speech duration parameter storage 

portion for storing speech duration parameters 

according to tones of each of the syllables, the phrase 

20 construction and the locations in the phrases, the 

locations in the sentence, and the class of the 

connected syllables; 

inspecting positions of the syllables of each 

vocabulary in an input sentence of any length by 

25 comparing with the vocabulary stored in the dictionary; 

generating phonetic of each syllable of each 

inspected vocabulary according to the phonetic markers 
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stored in the dictionary; 

inspecting the part of speech and the expansion 

syntax of each inspected vocabulary with reference to 

the dictionary; 

5 combining the vocabulary in the sentence into 

phrases according to the expansion syntax and 

relationship of the parts of speech of adjacent ones 

of the vocabulary; 

inspecting each syllable in the generated text 

10 phonetic markers with the use of tone markers; 

retrieving the speech duration of each inspected 

syllable from the basic speech duration storage 

portion; and 

calculating the speech duration of each of the 

15 inspected syllables from the basic speech duration and 

the parameters associated with the tones, the phrase 

construction, the locations in the phrases, the 

locations in the sentence, and the class of the front 

and rear adjacent syllables of the inspected syllables. 

20 According to a third aspect of the invention, a 

speech duration processing apparatus for Chinese 

text-to-speech system using Chinese phonemes as a basic 

processing unit, comprises: 

a dictionary for storing Chinese vocabulary and 

25 corresponding information, such as phonetic markers, 

parts of speech, expansion syntax, etc.; 

a syllable- phoneme look-up portion for storing 
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information, such as phoneme designated numbers 

(including consonant designated numbers and vowel 

designated numbers) corresponding to each syllable for 

all of the Chinese syllables, etc.; 

a basic speech duration storage portion for storing 

basic speech duration information classified according 

to the phonemes; 

a speech duration parameter storage portion for 

storing speech duration parameters according to tones 

10 of the syllables to which each of the phonemes belong, 

the phrase construction and the locations in the 

phrases, the locations in the sentence, and the class 

of the connected phonemes; 

a vocabulary inspecting portion for inspecting 

15 positions of the syllables of each vocabulary in an 

input sentence of any length by comparing with the 

vocabulary stored in the dictionary; 

a phonetic marker generating portion for generating 

phonetic of each syllable of each inspected vocabulary 

20 according to the _ phonetic markers stored in the 

dictionary; 

a part of speech/expansion syntax inspecting 

portion for inspecting the part of speech and the 

~xpansion syntax of each inspected vocabulary with 

25 reference to the dictionary; 

a phrase expansion portion for combining the 

vocabulary in the sentence into phrases according to 
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the expansion syntax and relationship of the parts of 

speech of adjacent ones of the vocabulary; 

a tone/syllable inspecting portion for inspecting 

each syllable in the generated text phonetic markers 

5 with the use of tone markers; 

a phoneme inspecting portion for inspecting the 

phoneme formation of each of the inspected syllables 

with reference to the information in the syllable­

phoneme look-up portion; 

10 a basic speech duration deciding portion for 

retrieving the speech duration of each of the inspected 

phonemes from the basic speech duration storage 

portion; and 

a syllable speech duration calculating portion for 

15 calculating the speech duration of each of the 

inspected phonemes that form each of the inspected 

syllables from the basic speech duration and the 

parameters associated with the tones, the phrase 

constructions, the locations in the phrases, the 

20 locations in the sentence, and the class of the front 

and rear adjacent phonemes of the inspected phonemes, 

and for tallying the speech duration of the inspected 

phonemes to obtain the speech duration of each of the 

inspected syllables. 

25 According to a fourth aspect of the invention, a 

speech duration processing apparatus for Chinese 

text-to-speech system using Chinese syllables as a 



s 

czG75- ... 

10 

basic processing unit, comprises: 

a dictionary for storing Chinese vocabulary and 

corresponding information, such as phonetic markers, 

parts of speech, expansion syntax, etc.; 

a basic speech duration storage portion for storing 

basic speech duration information classified according 

to the syllables; 

a speech duration parameter storage portion for 

storing speech duration parameters according to tones 

10 of each of the syllables, the phrase construction and 

the locations in the phrases, the locations in the 

sentence, and the class of the connected syllables; 

a vocabulary inspecting portion for inspecting 

positions of the syllables of each vocabulary in an 

15 input sentence of any length by comparing with the 

vocabulary stored in the dictionary; 

a phonetic marker generating portion for generating 

phonetic of each syllable of each inspected vocabulary 

according to the phonetic markers stored in the 

20 dictionary; 

a part of speech/expansion syntax inspecting 

portion for inspecting the part of speech and the 

expansion syntax of each inspected vocabulary with 

reference to the dictionary; 

25 a phrase expansion portion for combining the 

vocabulary in the sentence into phrases according to 

the expansion syntax and relationship of the parts of 
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speech of adjacent ones of the vocabulary; 

a tone/syllable inspecting portion for inspecting 

each syllable in the generated text phonetic markers 

with the use of tone markers; 

5 a basic speech duration deciding portion for 

retrieving the speech duration of each inspected 

syllable from the basic speech duration storage 

portion; and 

a syllable speech duration calculating portion for 

10 calculating the speech duration of each of the 

inspected syllables from the basic speech duration and 

the parameters associated with. the tones, the phrase 

constructions, the locations in the phrases, the 

locations in the sentence, and the class of the front 

15 and rear adjacent syllables of the inspected syllables. 

According to the data construction and processing 

steps of the speech duration processing method of the 

first aspect of the invention, any length of a Chinese 

sentence waiting to be speech synthesized initially 

20 undergoes a vocabulary inspecting step, where the 

positions of the syllables of each vocabulary in the 

sentence are inspected by comparing with the vocabulary 

stored in a previously constructed dictionary. Then, 

each inspected vocabulary undergoes a phonetic marker 

25 generating step to generate phonetic of each syllable 

according to the phonetic markers stored in the 

dictionary. Subsequently, via a part of 
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speech/expansion syntax inspecting step, the part of 

speech and the expansion syntax of each vocabulary are 

inspected with reference to the dictionary. Further, 

in a phrase expansion step, adj a cent ones of the 

5 vocabulary in the sentence are combined into phrases 

according to the expansion syntax and relationship of 

the parts of speech. Thereafter, via a tone/syllable 

inspecting step, each syllable in the generated 

phonetic markers of the sentence are inspected with the 

10 use of tone markers. Then, in a phoneme inspecting step, 

the phoneme formation of each syllable is inspected 

with reference to a previously constructed syllable­

phoneme look-up portion. Subsequently, via a basic 

speech duration deciding step, the speech duration of 

15 each phoneme is inspected with reference to· a 

previously constructed basic speech duration storage 

portion. Finally, in a syllable speech duration 

calculating step, the speech duration of each of the 

phonemes that form each of the syllables in the sentence 

20 is calculated from the basic speech duration and the 

parameters associated with the tones, the phrase 

constructions, the locations in the phrases, the 

locations in the sentence, and the class of the front 

and rear adjacent phonemes of the phoneme formation, 

25 and the speech duration of the phonemes that comprise 

each syllable are tallied to obtain the syllable speech 

duration. From the result, a syllable speech duration 
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that complies with natural speech can be obtained for 

the Chinese sentence waiting to be speech synthesized. 

According to the data construction and processing 

steps of the speech duration processing method of the 

5 second aspect of the invention, any length of a Chinese 

sentence waiting to be speech synthesized initially 

undergoes a vocabulary inspecting step, where the 

positions of the syllables of each vocabulary in the 

sentence are inspected by comparing with the vocabulary 

10 stored in a previously constructed dictionary. Then, 

each inspected vocabulary undergoes a phonetic marker 

generating step to generate phonetic of each syllable 

according to the phonetic markers stored in the 

dictionary. Subsequently, via a part of 

15 speech/expansion syntax inspecting step, the part of 

speech and the expansion syntax of each vocabulary are 

inspected with reference to the dictionary. Further, 

in a phrase expansion step, adjacent ones of the 

vocabulary in the sentence are combined into phrases 

20· according to the expansion syntax and relationship of 

the parts of speech. Thereafter, via a tone/syllable 

inspecting step, each syllable in the generated 

phonetic markers of the sentence are inspected with the 

use of tone markers. Then, in a basic speech duration 

25 deciding step, the speech duration of each syllable is 

inspected with reference to a previously constructed 

basic speech duration storage portion. Finally, in a· 
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syllable speech duration calculating step, the 

syllable speech duration of each of the syllables in 

the sentence is calculated from the basic speech 

duration and the parameters associated with the tones, 

5 the phrase constructions, the locations in the phrases, 

the locations in the sentence, and the class of the front 

and rear adjacent syllables. From the result, a 

syllable speech duration that complies with natural 

speech can be obtained. 

10 According to the construction of the speech duration 

processing apparatus of the third aspect of the 

invention, after any length of a Chinese sentence is 

inputted into the apparatus, a vocabulary inspecting 

portion inspects the positions of the syllables of each 

15 vocabulary in the sentence by comparing with the 

vocabulary stored in a previously constructed 

dictionary. Then, a phonetic marker generating portion 

inspects each vocabulary to generate phonetic of each 

syllable according to the phonetic markers stored in 

20 the dictionary. Subsequently, via a part of 

speech/expansion syntax inspecting portion, the part 

of speech and the expansion syntax of each vocabulary 

are inspected with reference to the dictionary. Further, 

via a phrase expansion portion, adjacent ones of the 

25 vocabulary in the sentence are combined into phrases 

according to the expansion syntax and relationship of 

the parts of speech. Thereafter, via a tone/syllable 
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inspecting portion, each syllable in the generated 

phonetic markers of the sentence are inspected with the 

use of tone markers. Then, via a phoneme inspecting 

portion, the phoneme formation of each syllable is 

S inspected with reference to a previously constructed 

syllable- phoneme look-up portion. Subsequently, via 

a basic speech duration deciding portion, the speech 

duration of each phoneme is inspected with reference 

to a previously constructed basic speech duration 

10 storage portion. Finally, via a syllable speech 

duration calculating portion, the speech duration of 

each of the phonemes that form each of the syllables 

in the sentence is calculated from the basic speech 

duration and the parameters associated with the tones, 

15 the phrase constructions, the locations in the phrases, 

the locations in the sentence, and the class of the front 

and rear adjacent phonemes of the phoneme formation, 

and the speech duration of the phonemes that comprise 

each syllable are tallied to obtain the syllable speech 

20 duration. The syllable speech duration is outputted for 

use. 

According to the construction of the speech duration 

processing apparatus of the fourth aspect of the 

invention, after any length of a Chinese sentence is 

25 inputted into the apparatus, a vocabulary inspecting 

portion inspects the positions of the syllables of each 

vocabulary in the sentence by comparing with the 
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vocabulary stored in a previously constructed 

dictionary. Then, a phonetic marker generating portion 

inspects each vocabulary to generate phonetic of each 

syllable according to the phonetic markers stored in 

5 the dictionary. Subsequently, via a part of 

speech/expansion syntax inspecting portion, the part 

of speech and the expansion syntax of each vocabulary 

are inspected with reference to the dictionary. Further, 

via a phrase expansion portion, adjacent ones of the 

10 vocabulary in the sentence are combined into phrases 

according to the expansion syntax and relationship of 

the parts of speech. Thereafter, via a tone/syllable 

inspecting portion, each syllable in the generated 

phonetic markers of the sentence are inspected with the 

15 use of tone markers. Then, via a basic speech duration 

deciding portion, the speech duration of each syllable 

is inspected with reference to a previously constructed 

basic speech duration storage portion. Finally, via a 

syllable speech duration calculating portion, the 

20 syllable speech duration of each of the syllables in 

the sentence is calculated from the basic speech 

duration and the parameters associated with the tones, 

the phrase constructions, the locations in the phrases, 

the locations in the sentence, and the class of the front 

25 and rear adjacent syllables. The syllable speech 

duration is outputted for use. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present 

invention will become apparent in the following 

detailed description of the preferred embodiments with 

5 reference to the accompanying drawings, of which: 

Figure 1 is a system block diagram illustrating a 

pref erred embodiment of a speech duration processing 

method and apparatus for Chinese text-to-speech system, 

which uses phonemes as a basic processing unit, 

10 according to the present invention. 

Figure 2 composed of Figures 2A to 2D is an 

operational flow chart of the preferred embodiment of 

the present invention. 

Figure 3 is a schematic diagram illustrating the 

15 construction of a dictionary of the pref erred 

embodiment of the present invention, wherein Chinese 

terms are recorded in the \\vocabulary" column; phonetic 

corresponding to the vocabulary is stored in the 

"phonetic" column; the part of speech corresponding to 

20 the vocabulary is stored in the "part of speech" column, 

N indicates a noun, V indicates a verb, J indicates an 

adjective, A indicates an adverb _ ; the syntax of an 

adjacent vocabulary for expansion into a phrase is 

stored in the "expansion syntax" column, 

25 AN: rear connected noun, BN: front connected noun, 

AV: rear connected verb, BV: front connected verb, 

AA: rear connected adverb, 
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BA: front connected adverb, 

AJ: rear connected adjective, 

BJ: front connected adjective, 

~:no expansion syntax 

Figure 4 is a construction diagram of a syllable­

phoneme look-up portion of the preferred embodiment of 

the present invention. 

Figure 5 is a construction diagram of a basic speech 

duration storage portion of each phoneme according to 

IO the preferred embodiment of the present invention. 

Figure 6 is· a construction diagram of a consonant 

parameter sub-portion of the preferred embodiment of 

the present invention. 

Figure 7 is a construction diagram of a vowel 

15 parameter sub-portion of the pref erred embodiment of 

the present invention. 

Figure 8 is a construction diagram of a vowel 

environmental effect sub-portion for the effect of a 

phoneme on the speech duration of a front vowel 

20 according to the preferred embodiment of the present 

invention. 

Figure 9 is a block diagram of a conventional speech 

duration processing apparatus for text-to-speech 

system. 

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 is a system block diagram illustrating a 

preferred embodiment of a speech duration processing 
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method and apparatus for Chinese text-to-speech system, 

which uses phonemes as a basic processing unit, 

according to the present invention. As illustrated in 

Figure 1: 

5 10 denotes a sentence input portion, such as one that 

can be formed from a keyboard, for inputting text of 

a sentence. 

11 denotes a vocabulary inspecting portion for 

inspecting the locations of the syllables of each 

10 vocabulary in the input sentence by comparing with the 

vocabulary stored in a dictionary. 

12 denotes a dictionary for storing Chinese 

vocabulary and corresponding information, such as 

phonetic markers, parts of speech, expansion syntax, 

15 etc. A schematic diagram illustrating the construction 

of the dictionary 12 is shown in Figure 3. 

13 denotes a phonetic marker generating portion for 

searching the phonetic markers, corresponding to each 

of the inspected vocabulary, from the dictionary. 

2<f 14 denotes a part of speech/expansion syntax 

inspecting portion for searching the part of speech and 

the expansion syntax, corresponding to each of the 

inspected vocabulary, from the dictionary. 

15 denotes a phrase expansion portion for expanding 

25 adjacent vocabulary into phrases with the use of the 

part of speech and the expansion syntax of each 

vocabulary. 
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16 denotes a tone/syllable inspecting portion for 

inspecting syllables in the generated phonetic markers 

using the tone markers, and for memorizing the 

inspected tones. 

5 17 denotes a syllable- phoneme look-up portion for 

storing phonetic markers for each monosyllable, and 

designated numbers of the phonemes that form the same. 

A schematic diagram illustrating the construction of 

the syllable- phoneme look-up portion 17 is shown in 

10 Figure 4. 

18 denotes a phoneme inspecting portion for 

inspecting the phonemes, that form the tone-inspected 

syllables, with the use of the syllable-phoneme look-up 

portion 17, and for memorizing the phoneme data. 

15 19 denotes a basic speech duration storage portion 

for storing basic speech duration of each of the 

phonemes obtained basically from statistical analysis 

of phoneme speech duration of a large amount of natural 

speech data. A schematic diagram illustrating the 

20 construction of the basic speech duration storage 

portion 19 is shown in Figure 5, wherein "@" indicates 

a null vowel. 

20 denotes a basic speech duration deciding portion 

for inspecting the basic speech duration of the 

25 inspected phonemes from the basic speech duration 

storage portion 19. 

21 denotes a speech duration parameter storage 
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portion constructed using information including tones, 

phrase construction and locations in the phrases for 

each of the phonemes, and the locations in the sentence 

and class of the connected phonemes, etc. In this 

5 embodiment, the speech duration parameter storage 

portion 21 is comprised of three storage sub-portions: 

a consonant parameter sub-portion and a vowel parameter 

sub-portion constructed from tones, phrase 

construction and locations in the phrases, and the 

10 locations in the sentence and the class of the connected 

phonemes for each of the phonemes, and a vowel 

environmental effect sub-portion constructed for the 

vowels according to the influence of a rear-connected 

phoneme on the speech duration of the vowels. Schematic 

15 diagrams which illustrate the construction of the 

speech duration parameter storage portion 21 are shown 

in Figures 6, 7 and 8. 

22 denotes a syllable speech duration calculating 

portion for retrieving the speech duration parameters 

20 for the phonemes from the speech duration parameter 

storage portion 21 using information, including the 

tones, the locations in the phrases, the locations in 

the sentence and the class of the connected phonemes 

for the phonemes, as indexing keys; for calculating the 

25 speech duration for each phoneme from the basic speech 

duration and the parameters; and for tallying the 

speech duration of the phonemes to obtain the syllable 
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speech duration. 

When the present apparatus processes speech 

duration, different registers and memory buffer 

regions must be used. Al though they are omitted and not 

5 shown in Figure 1, they are necessary in actual practice, 

and include: 

"TextBuffer" memory buff er region - for storing the 

text data of the input sentence; 

"Pinyin" memory buffer region - for storing phonetic 

IO data of the input sentence; 

"wdi" register - for storing designated number of 

a vocabulary in a sentence (using the numbers 1, 2, 3, 

etc., e.g. 1 indicates the first vocabulary in the 

sentence); 

15 "wd" array register - for storing values (vocabulary 

20 

starting position, vocabulary length} of each 

inspected vocabulary in the input sentence. For example, 

wd[4] = (5, 2) indicates that the fourth vocabulary in the 

sentence starts from the fifth syllable and has a 

vocabulary length of two syllables; 

"wd_type" array register - for storing the part of 

speech of each inspected vocabulary in the input 

sentence. For example, wd_type (2] =N indicates that the 

part of speech of the second vocabulary in the sentence 

25 is a noun; 

"wd_expand" array register for storing the 

expansion syntax of each inspected vocabulary in the 
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input sentence. For example, wd_expand[l]=AN indicates 

that the expansion syntax of the first vocabulary in 

the sentence is a rear-connected noun; 

"i_wd_phr" array register - for storing values 

5 (phrase length, phrase location) of each phrase­

forming syllable in the input sentence. For example, 

i_wd_phr(4]=(3,1) indicates· that the fourth syllable 

in the sentence forms the first syllable of a 

three-syllable phrase; 

10 "phr_start" register for storing starting 

position of a phrase in the sentence; 

"phr_end" register - for storing ending position of 

a phrase in the sentence; 

"phr_length" register - for storing length of a 

15 phrase, units in terms of syllables; 

"i" register - for storing position designated 

number (using the numbers 1, 2, 3 ... etc.) of a syllable 

in the sentence; 

"c" array register for storing consonant 

20· designated number of each inspected syllable according 

to phonetic of the input sentence; 

"v" array register - for storing vowel designated 

number of each inspected syllable according to phonetic 

of the input sentence; 

25 "t" array register - for storing tone marker of each 

inspected syllable according to phonetic of the input 

sentence; 
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"be" array register - for storing consonant basic 

speech duration of an (i)th syllable from the basic 

speech duration storage portion according to t[il; 

"tc" register - for storing tone parameter Tc of 

5 an (i)th syllable from the consonant parameter sub­

portion according to t[i]; 

"sc" register - for storing position influencing 

parameter Sc inspected from the consonant parameter 

sub-portion according to position coordinate i (if it 

10 was detected that both c[i+ll and v[i+l] are equal to 

O, this indicates that i is already at the sentence 

tail); 

"pc" register - for storing phrase influencing 

parameter Pc inspected from the consonant parameter 

15 sub-portion according to i_wd_phr[i]; 

"de" register· - for storing consonant speech 

duration of an (i)th syllable in the sentence, where 

dc=bc*tc*sc*pc; 

"bv" register - for storing vowel basic speech 

20 duration of an (i)th syllable from the basic speech 

duration storage portion according to t[i]; 

"tv" register - for storing tone parameter Tv of 

an {i) th syllable from the vowel parameter sub-portion 

according to v[i]; 

25 "sv" register - for storing position influencing 

parameter Sv inspected from the vowel parameter 

sub-portion according to position coordinate i (if it 
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was detected that both c[i+l] and v[i+lJ are equal to 

O, this indicates that i is already at the sentence 

tail); 

"pv" register - for storing phrase influencing 

5 parameter Pv inspected from the vowel parameter 

sub-portion according to i_wd_phr[i]; 

"f" register - for storing effect parameter F 

inspected from the vowel environmental effect sub­

portion using c[i+l] as indexing key (if c(i+l]=O, then 

10 v(i+ll is used); 

"dv" register - for storing vowel speech duration 

of an (i)th syllable in the sentence, where 

dv=bv*tv*sv*pv+F; and 

"d" array register - for storing the speech duration 

15 of an (i)th syllable in the sentence in d[i], where 

d[iJ=dc+dv. 

Figure 2 shows an operational flow chart of the 

preferred embodiment of the speech duration processing 

apparatus for Chinese text-to-speech system, which 

20 uses phonemes as a basic processing unit. As 

illustrated in Figure 2, 

In step Sl, the text of the sentence are inputted 

into the TextBuffer memory buffer region. 

In step S2, it is inspected if a current inputted 

25 text key is an end key for the text. If yes, the flow 

proceeds to step S3. Otherwise, the flow goes back to 

step Sl. 
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In step S3, the text in the sentence is inspected 

to find each vocabulary in the sentence by comparison 

with the vocabulary in the dictionary, and the 

positions in the sentence and the vocabulary lengths 

5 are stored in the wd array register. 

In step S 4, according to each inspected vocabulary 

in the wd array register, the phonetic corresponding 

to each vocabulary are found from the dictionary and 

are stored in sequence in the Pinyin memory buff er 

10 region. 

In step SS, according to each inspected vocabulary 

in the wd array register, the part of speech and the 

expansion syntax corresponding to each vocabulary are 

found from the dictionary and are stored in the wd_type 

15 and wd_expand array registers, respectively. 

20 

In step S6, according to each inspected vocabulary 

in the wd array register, composing data of each of the 

syllables corresponding to the vocabulary are stored 

in the i_wd_phr array register. 

In step 57, the value in the wdi register is set to 

1 for phrase expansion processing starting with the 

first vocabulary. 

In step SS, it is determined if the (wdi) th 

vocabulary is an expansion syntax. (If the value is 

25 t/J, this indicates that the vocabulary has no expansion 

syntax). If yes, the flow proceeds to step 59. Otherwise, 
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the flow proceeds to step 512. 

In step S9, according to the expansion syntax, it 

is determined if the part of speech of the adjacent front 

or rear vocabulary complies with the expansion syntax. 

5 If yes, the flow proceeds to step $10. Otherwise, the 

flow proceeds to step S12. 

In step SlO, the phrase expansion operation begins. 

If expansion proceeds forward, wdi-1 is selected as the 

vocabulary to be expanded. · If expansion proceeds 

10 rearward, wdi+l is selected as the vocabulary to be 

expanded. If the vocabulary to be expanded has been 

deemed expanded into a phrase, this phrase is deemed 

to be a phrase to be expanded. The adjacent expanding 

vocabulary and the vocabulary to pe expanded are 

15 combined to form an expanded phrase. The starting 

position Phr_start and the ending position Phr_end for 

the expanded phrase are found, and the length of the 

expanded phrase is calculated as follows: Phr_length 

= Phr end - Phr start + 1. The starting position 

20 Phr_start, the ending position Phr_end, and the 

expanded phrase length Phr_length are subsequently 

stored in the phr_start, phr_end, and phr_length 

registers, respectively. 

In step Sll, the values of the corresponding 

25 syllables in the i_wd_phr array register are updated 

in accordance with the expanded phrase. Particularly, 

i_wd_phr[phr_startJ = (phr_length, 1) 
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i_wd_phr(phr_start+l] = (phr_length, 2) 

i_wd_phr[phr_end] = (phr_length, phr_length) 

In step 512, it is determined if wdi has reached the 

5 last vocabulary. If yes, the flow proceeds to step S14 

to end the phrase expansion operation. Otherwise, the 

flow proceeds to step 813. 

In step S13, the value in the wdi register is 

incremented by 1, and the flow subsequently goes back 

10 to step SB to continue with the phrase expansion 

operation. 

In step Sl4, the value in the i register is set to 

1, and serves as a coordinate for storing tones, 

consonants and vowels in the array registers. 

15 In step SlS, for syllables whose tones have yet to 

be inspected and stored in the Pinyin memory buffer 

region, tone markers are used to find monosyllables, 

and the syllable tone markers are stored in t[i]. 

In step S16, the phoneme designated numbers that 

20 form the inspected monosyllables are found from the 

syllable- phoneme look-up portion, wherein the 

consonant designated number is stored in c(i], while 

the vowel designated number is stored in v[i]. 

In step 517, it is determined if inspection of the 

25 sentence has been completed. If yes, the flow proceeds 

to step Sl9. Otherwise, the flow proceeds to step Sl8. 

In step 518, the value in the i register is 
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incremented by 1 unit, and the flow goes back to step 

515. 

In step Sl9, the value in the i register is reset 

5 to 1 for processing of the speech duration starting from 

the first syllable. 

In step S20, it is determined whether the (i)th 

syllable includes a consonant portion. If yes, the flow 

proceeds to step 521. Otherwise, the flow goes to step 

10 526. 

In step 521, the speech duration Be is found from 

the basic speech duration storage portion with the use 

of the designated number of the inspected constant as 

an indexing key, and is stored in the be register. 

15 In step 522, according to the tone of the syllable 

to which the consonant belongs, the consonant speech 

duration parameter Tc of the tone is found from the 

consonant parameter sub-portion and is stored in the 

tc register. 

20 In step 523, according to the position of the 

syllable, to which the consonant belongs, in the phrase, 

the phrase influencing parameter Pc of the consonant 

is found from the consonant parameter sub-portion and 

is stored in the pc register. 

25 In step 524, according to the position of the 

syllable, to which the consonant belongs, in the 

sentence, the influencing parameter Sc of the consonant 



c::;I . . -~~ -;z··~_,,,.... ••. 

30 

is found from the consonant parameter sub-portion and 

is stored in the sc register. 

In step S25, the consonant speech duration of the 

5 (i) th syllable is calculated (Dc=bc*tc*pc*sc), and is 

stored in the de register. The flow then proceeds to 

step 527. 

In step S26, because the syllable does not include 

a consonant portion, the value in the de register is 

10 set to O. 

15 

In step 527, the speech duration Bv is found from 

the basic speech duration storage portion with the use 

of the designated number of the inspected vowel as an 

indexing key, and is stored in the bv register. 

In step S28, according to the tone of the syllable 

to which the vowel belongs, the vowel speech duration 

parameter Tv of the tone is found from the vowel 

parameter sub-portion and is stored in the tv register. 

In step 529, according to the position of the 

20 syllable, to which the vowel belongs, in the phrase, 

the phrase influencing parameter Pv of the vowel is 

found from the vowel parameter sub-portion and is 

stored in the pv register. 

In step 530, according to the position of the 

25 syllable, to which the vowel belongs, in the sentence, 

the influencing parameter Sv of the vowel is found from 

the vowel parameter sub-portion and is stored in the 
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sv register. 

In step S31, with the use of the rear-connected 

phoneme of the vowel as an indexing key, the effect 

parameter F is found from the vowel environmental 

5 effect sub-portion and is stored in the f register. 

In step 832, the vowel speech duration of the (i) th 

syllable is calculated (Dv=bv*tv*pv*sv+f}, and is 

stored in the dv register. 

In step S33, the speech duration of the (i) th 

10 syllable is calculated (D=dc+dv) , and is stored in the 

(i)th position of the d array register. 

In step S34, it is determined if the speech duration 

of each syllable in the sentence has been decided. If 

yes, the flow proceeds to step S36. Otherwise, the flow 

15 proceeds to step S35. 

. 

In step S35, the value in the i register is 

incremented by 1 unit, and the flow goes back to step 

S20 to continue processing of speech duration data of 

the next syllable . 

20 In step S36, the speech duration of each syllable 

of the entire sentence is outputted for use by a 

text-to-speech system, and the operation of the 

apparatus is ended. 

To illustrate the operation of the aforesaid 

25 constructed speech duration processing apparatus for 

text-to-speech system of the pref erred embodiment, the 
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following example: 

The process flow of the example is as follows: In 

step Sl, the sentence is inputted with the use of the 

sentence input portion 10, such as a keyboard. In step 

5 S2, input is ended upon detection of an end key in the 

text. Text data of the sentence ":J!iftiftll:W•IHltl'.Jl.T" 

is stored in the TextBuffer [] memory buffer region at 

this time. 

Thereafter, in step S3, by comparing with the 

10 vocabulary in the dictionary 12, the vocabulary 

inspecting portion 11 inspects each vocabulary in the 

sentence: "=1!," "iftifi, 11 "fl," "Wik," "11B~," "'l'," "Ji 

7- , " and records the starting position of each 

vocabulary in the sentence and the vocabulary character 

15 number in a series of number pairs (vocabulary starting 

position, vocabulary length) in wd [) of the array 

register. Thus, 

wd[l] = (1,1), "=DZ If 

wd[2] = (2, 2), "ifiift,, 

20 wd[3] = (4,1), "ft II 

wd[4] = (5,2), "Wik" 

wd[S] = (7,2), "11B ~I" 

wd[6) = (9,1), \\/]\II 

wd[7] = (10, 1) " ... =f" 
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Subsequently, in step S4, according to each 

vocabulary recorded in wd [] , the phonetic marker 

generating portion 13 finds the phonetic corresponding 

to each vocabulary from the dictionary, and stores the 

5 same in sequence in the Pinyin memory buffer region 

PinyinBuffer [ J. At this time, the phonetic data stored 

in the PinyinBuffer[J is 

"uo3ie2ie2zuei4xi3huanlna4zhanglxiao3zhuolz5" 

Then, in step SS, according to each vocabulary 

10 recorded in wd [ J, the part of speech/expansion syntax 

inspecting portion 14 finds the part of speech and 

expansion syntax for each vocabulary from the 

dictionary (the contents of which are such as those 

shown in Figure 3}, and stores the same in the wd_type 

15 and wd_expand array register, respectively. Thus, 

wd_type (l]=N, wd_expand[l]=AN; "~" 

wd_type[2]=N, wd _expand [ 2 ] = 1/J ; " iii ift' II 

wd_type(3J=A, wd_expand[3]=AV,AJ; -- "ft:" 

wd_type[4J=V, wd_ expand [ 4] = 1/J; ".W.lk" 

20 wd_type [ 5] =J, wd_expand[5]=AN; "!B~" 

wd_type [6]=J, wd _expand [ 6"J =AN; "lj\,, 

wd_type[7]=N, wd _exp and [ 7 ] = 1/J "Jl7-,, 

Next, the phrase expansion portion 15 is used to 

start the phrase expansion operation. Initially, in: 

25 step S6, according to each inspected vocabulary in the 
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wd array register, composing information of each of the 

syllables that correspondingly form the vocabulary are 

stored in the i_wd_phr array register in the format 

wd_phr [syllable position]= (phrase length, location in 

5 phrase). Thus, 

10 

15 

wd[l]=(l,1), 

wd[2]=(2,2), 

Wd [ 3] = ( 4 I 1 ) I 

wd[4]=(5,2), 

wd[5]=(7,2), 

wd[6]=(9,1}, 

wd[7]=(10,2), 

wd_phr[l]=(l,1); 

wd_phr[2]=(2,1}; 

wd_phr[3]=(2,2); 

wd_phr[4]=(1,l); 

wd_phr[5]=(2,1); 

wd_phr[6]={2,2); 

wd_phr[7]=(2,1); 

wd_phr[8]=(2,2); 

wd_phr[9]=(1,l); 

wd_phr[l0]=(2,1); 

wd_phr[11]=(2,2); 

Thereafter, the value in the wdi register is set to 

1 in step S7 to begin expansion operation of the first 

vocabulary " ~ . " After it was determined that 

20 wd_expand[wdi]=AN in step SS, indicative of an 

expansion syntax with a rear-connected noun ( :¢:. 1/J), the 

part of speech of the next vocabulary is inspected in 

step S9. At this time, wd_type [wdi+l} =N, indicative of 
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a noun that complies with the expansion syntax AN,N. 

Thus, the (wdi) th vocabulary "~" and the (wdi+l) th 

vocabulary "ifiift" can be expanded to form a phrase. The 

new phrase expanded from wd_phr (1], wd_phr [2] and 

5 wd_phr[3] has a starting position Phr_start=l, an 

ending position Phr_end=3, and a phrase length 

Phr_length=3-1+1=3, which are stored in the phr_start, 

phr_end and phr_length registers, respectively, in 

step SlO. Subsequently, the values, associated with 

10 this phrase that includes three syllables, in the 

i_wd_phr array register are updated in step Sll as 

follows: 

15 

wd_phr[l]=(l,l); wd phr[1J=(3,1); ~ Q · wd phr!21=(3,2); wd_phr[2]=(2,1), 

~ wd_phr[3]=(2,2); wd_phr[3J=(3,3) 

Then, since it is determined in step Sl2 that wdi 

has yet to reach the last vocabulary, the value of wdi 

is incremented by 1 unit in step S13 to continue with 

the expansion operation of the next vocabulary "ifiifi." 

20 After it was determined in step sa that wd_expand[wdi]= 

'l/J, because wdi has yet to reach the last vocabulary in 

step S12, the value of wdi is once again incremented 

by 1 unit in step 513, and step 58 is again performed. 

Thus, steps sa, S9, 510, Sll, 512, 513 are repeated to· 
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process the third vocabulary, the fourth vocabulary, 

... up to the seventh vocabulary "Jl.::r . " The phrase 

expansion operation is ended upon detection that the 

last vocabulary of the sentence has been reached in step 

5 Sl2. At this time, the values in wd_phr array register 

are as follows: 

10 

15 

wd_phr[l]=(3,l); 

wd_phr[2J=(3,2); 

wd_phr[3]={3,3); 

wd_phr(4J=(3,l); 

wd_phr[5]={3,2); 

wd_phr[6J=(3,3); 

wd_phr[7]=(2,l); 

wd_phr[8]=(2,2); 

wd_phr[9]=(3,l); 

wd_phr[101=(3,2); 

wd_phr[11J=(3,3); 

From the foregoing, it can b en that, after the 

vocabulary ":ft," "iftift," ":II," "•ltc," "1.IB~," "Jj\," "A 
20 =f" have undergone the phrase expansion operation, the 

phrases "~iii i&," "fl: 3 fl, " "iB 51," "Jj\ A. =1-" can be 

obtained. 
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Next, the tone/syllable inspection operation begins. 

Initially, the value in the i register is set to 1 in 

step Sl4. In step 515, the tone/syllable inspecting 

5 portion 16 is used to inspect the first syllable "uo3," 

and the third tone thereof is stored int [i]. Thereafter, 

in step Sl6, in connection with the monosyllable ''uo," 

the phoneme inspecting portion 18 is used to search the 

syllable-phoneme look-up portion 17 (the contents 

10 stored therein are such as those shown in Figure 4), 

and determines the phoneme designated numbers that form 

"uo" to be O (no consonant) and 47 (uo), which are stored 

in c [ i] and v [ i] , respectively. Since it is determined 

in step Sl 7 that the sentence tail has yet to be reached, 

15 the value of i is incremented by 1 unit in step Sl8, 

and the flow goes back to step Sl5. With the use of the 

tone/syllable inspecting portion 16 to inspect the 

second syllable "ie2," the second tone is stored int [i) 

in step 515. Subsequently, in step 516, in connection 

20 with the monosyllable "ie," the phoneme inspecting 

portion 18 searches the syllable-phoneme look-up 

portion 1 7, and determines the phoneme designated 

numbers that form "ie" to be 0 (no consonant) and 37 

(ie), which are stored inc [i] and v[i], respectively. 

25 Steps 515, 516, Sl7, and 518 are repeated until the 

sentence tail is reached. At this time, the values in 

the different registers are as follows: 
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t[1]=3, 

t[2]=2, 

t[3]=2, 

38 

c[l]=O, v[1)=47; 

c[2]=0, v[2]=37; 

c[3]=0, v[3]=37; 

t [ 4] =4 f C [ 4] =19 r V [ 4) =4 9 i 

t [ 5 ] =3 f C [ 5 ] = 14 I V [ 5 J = 3 5 ; 

t[6]=1, 

t[7]=4, 

t(SJ=l, 

t[9J=3, 

c[6J=ll, v[6]=50; 

c[7]=7, v[7]=22; 

c[8]=15, v[B]=32; 

c[9]=14, v[9]=39; 

t[lO]=l, c[lO]=lS, v[10]=47; 

t[ll]=S, c[ll]=l9, v[ll]=S9 

[uo3] 

[ie2] 

[ie2] 

[zuei4] 

[xi3] 

[huanl] 

(na4] 

[zhangl] 

[xiao3J 

[zhuolJ 

[zS] 

For the sake of clarity, the monosyllables are 

arranged in Figure 4 in the order they appear in the 

exemplary sentence. 

15 After processing has reached the sentence tail, the 

value in the i register is once again reset to 1 in step 

819 to begin syllable processing from the first 

syllable. Since it is determined in step S20 that the 

first syllable does not include a consonant (c[l]=O}, 

20 the value of the consonant speech duration de is set 

to O in step 526. 

Then, the speech duration of the vowel portion of 

the first syllable is calculated. According to the 

vowel designated number v [ 1J=47, the basic speech 

25 duration of 159 ms is obtained from the basic speech 

duration storage portion 19 of Figure 5, and is stored 

in bv in step S27. Next, the following parameters are 
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obtained from the vowel parameter sub-portion (the 

contents of which are such as those shown in Figure 7) : 

Since the tone of the syllable to which the vowel belongs 

is the third tone, a value of 1.3 is obtained and is 

5 stored in tv in step S28. Since the syllable is the first 

syllable of a three-character phrase (wd_phr[l] 

= (3, 1);), a value of 0. 85 is obtained and is stored in 

pv in step 529. Since the syllable is at the head of 

the sentence, a value of 1. 28 is obtained and is stored 

10 in sv in step S30. Thereafter, using t[i+1]=37 ~ie," 

which is the rear-connected phoneme for the vowel, as 

an indexing key, the parameter value +5 is obtained from 

the vowel environmental effect sub-portion shown in 

Figure 8 and is stored in f in step 531. Subsequently, 

15 the speech duration for the vowel portion of the 

syllable is calculated in step S32 to be 

dv=l59*1.3*0.85*1.28+5=230 ms. Thus, the speech 

duration for the first syllable is calculated to be 

d[1]=0+230=230 ms and is stored in step 533. 

20 Because it is determined in step 534 that the speech 

duration for each syllable of the sentence have yet to 

be decided, the value in the i register is incremented 

by 1 unit in step S35, and the process flow goes back 

to step S20. Using the aforesaid process to determine 

25 the speech duration of the second syllable "ie2," the 

values stored in the consonant speech duration de 
. 

register and the vowel speech duration dv register are 
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dc=O, and dv=271*1. 25*0. 8* 1+5=27 6 ms, respectively, in 

step 532. Thus, the speech duration of the second 

syllable is found to be d [ 2 J =0+2 7 6=2 7 6 ms in step S33. 

The same process is repeated for the third 

5 monosyllable, the fourth monosyllable, ... up to the 

eleventh monosyllable ~zs.n When it is determined in 

step S34 that the sentence tail has been reached, the 

speech duration for each syllable is outputted in step 

S36, and the operation of the apparatus is ended 

10 thereafter. 

In the present example ":ft ifi iii ii:§ e ill m 1J' 4 -T '1 

"uo3ie2ie2zuei4xi3huanlna4zhanglxiao3zhuolzsn the 

speech duration obtained for the each of the syllables 

are 230, 276, 300, 219, 246, 360, 199, 268, 297, 207, 

15 139, respectively. The values thus obtained are very 

close to the speech duration measured for natural 

speech, i.e. 229, 275, 302, 216, 243, 362, 195, 269, 

293, 205, 140. Therefore, the present speech duration 

.. processing apparatus can provide synthesized speech 

20 with natural speech duration. 

The present invention should not be limited to the 

aforesaid embodiment. For example, monosyllables, 

instead of phonemes, can be used as the basic speech 

duration calculating unit of the speech duration 

25 processing apparatus for Chinese text-to-speech 

according to the present invention. By modifying the 

basic speech duration storage portion so as to store 
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the speech duration of monosyllables, and by modifying 

the parameters of the speech duration parameter storage 

portion to correspond to parameters tallied for 

monosyllables, the phoneme inspecting portion and the 

5 syllable- phoneme inspecting portion can be omitted at 

the same time. Furthermore, in the phrase expansion 

portion of the present apparatus, aside from using 

phrase expansion syntax to expand adjacent vocabulary 

into phrases, phrase markers can be added during input. 

10 Alternatively, a phrase cache can be constructed such 

that phrases in the input sentence can be inspected via 

a comparison method. While the embodiment of the 

present invention uses Chinese as an example, the 

speech duration processing apparatus can be 

15 implemented in text-to~speech systems of other 

languages as well. 

From the foregoing, the present invention not only 

considers the effects of phonemes, tones, locations of 

the phonemes in the sentence, and the front and rear 

20 connected phonemes, on the speech duration of the 

phonemes, but also considers the effects of the phrase 

construction in the sentence and the locations of the 

phonemes in the phrases on the speech duration of the 

phonemes. Thus, the problem of non-standard speech 

25 duration in the prior art can be overcome, and speech 

duration data of synthesized speech that are more 

accurate than those in the prior art can be generated, · 
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thereby providing high quality speech synthesizing. 

While the present invention has been described in 

connection with what is considered the most practical 

and preferred embodiments, it is understood that this 

S invention is not limited to the disclosed embodiments 

but is intended to cover various arrangements included 

within the spirit and scope of the broadest 

interpretation so as to encompass all such 

modifications and equivalent arrangements. 
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WE CLAIM: 

1. A speech duration processing method for Chinese 

text-to-speech system using Chinese phonemes as a basic 

processing unit, comprising: 

a procedure of constructing a dictionary for storing 

Chinese vocabulary and corresponding information, such 

as phonetic markers, parts of speech, expansion syntax, 

etc.; 

a procedure of constructing a syllable-phoneme 

10 look-up portion for storing information, such as 

15 

phoneme designated numbers {including consonant 

designated numbers and vowel designated numbers) 

corresponding to each syllable for all of the Chinese 

syllables, etc.; 

a procedure of constructing a basic speech duration 

storage portion for storing basic speech duration 

information classified according to phonemes; 

a procedure of constructing a speech duration 

parameter storage portion for storing speech duration 

20 parameters according to tones of the syllables to which 

each of the phonemes belong, the phrase construction 

and the locations in the phrases, the locations in the 

sentence, and the class of the connected phonemes; 

a procedure of inspecting positions of the syllables 

25 of each vocabulary in an input sentence of any length 

by comparing with the vocabulary stored in the 

dictionary; 
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a procedure of generating phonetic of each syllable 

of each inspected vocabulary according to the phonetic 

markers stored in the dictionary; 

a procedure of inspecting the part of speech and the 

5 expansion syntax of each inspected vocabulary with 

reference to the dictionary; 

a procedure of combining the vocabulary in the 

sentence into phrases according to the expansion syntax 

and relationship of the parts of speech of adjacent ones 

10 of the vocabulary; 

a procedure of inspecting each syllable in the 

generated text phonetic markers with the use of tone 

markers; 

a procedure of inspecting the phoneme formation of 

15 each inspected syllable with reference to the 

information in the syllable-phoneme look-up portion; 

a procedure of retrieving the speech duration of 

each inspected phoneme from the basic speech duration 

storage portion; and 

20 a procedure of calculating the speech duration of 

each of the inspected phonemes that form each of the 

inspected syllables from the basic speech duration and 

the parameters associated with the tones, the phrase 

construction, the locations in the phrases, the 

25 locations in the sentence, and the class of the front 

and rear adjacent phonemes of the inspected phonemes, 

and tallying the speech duration of the inspected 
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phonemes to obtain the speech duration of each of the 

inspected syllables. 

2. A speech duration processing method for Chinese 

5 text-to-speech system using Chinese syllables as a 

basic processing unit, comprising: 

.a procedure of constructing a dictionary for storing 

Chinese vocabulary and corresponding information, such 

as phonetic markers, parts of speech, expansion syntax, 

IO etc.; 

a procedure of constructing. a basic speech duration 

storage portion for storing basic speech duration 

information classified according to the syllables; 

a procedure of constructing a speech duration 

15 parameter storage portion for storing speech duration 

parameters according to tones of each of the syllables, 

the phrase construction and the locations in the 

phrases, the locations in the sentence, and the class 

of the connected syllables; 

20 a procedure of inspecting positions of the syllables 

of each vocabulary in an input sentence of any length 

by comparing with the vocabulary stored in the 

dictionary; 

a procedure of generating phonetic of each syllable 

25 of each inspected vocabulary according to the phonetic 

markers stored in the dictionary; 

a procedure of inspecting the part of speech and the 
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expansion syntax of each inspected vocabulary with 

reference to the dictionary; 

a procedure of combining the vocabulary in the 

sentence into phrases according to the expansion syntax 

5 and relationship of the parts of speech of adjacent ones 

of the vocabulary; 

10 

a procedure of inspecting each syllable in the 

generated text phonetic markers with the use of tone 

markers; 

a procedure of retrieving the speech duration of 

each inspected syllable from the basic speech duration 

storage portion; and 

a procedure of calculating the speech duration of 

each of the inspected syllables from the basic speech 

15 duration and the parameters associated with the tones, 

the phrase construction, the locations in the phrases, 

the locations in the sentence, and the class of the front 

and rear adjacent syllables of the inspected syllables. 

3. A speech duration processing apparatus for Chinese 

20 text-to-speech system using Chinese phonemes as a basic 

processing unit, comprising: 

25 

a dictionary for storing Chinese vocabulary and 

corresponding information, such as phonetic markers, 

parts of speech, expansion syntax, etc.; 

a syllable-phoneme look-up portion for storing 

information, such as phoneme designated numbers 

(including consonant designated numbers and vowel 
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designated numbers) corresponding to each syllable for 

all of the Chinese syllables, etc.; 

a basic speech duration storage portion for storing 

basic speech duration information classified according 

5 to the phonemes; 

a speech duration parameter storage portion for 

storing speech duration parameters according to tones 

of the syllables to which each of the phonemes belong, 

the phrase construction and the locations in the 

10 phrases, the locations in the s~ntence, and the class 

of the connected phonemes; 

a vocabulary inspecting portion for inspecting 

positions of the syllables of each vocabulary in an 

input sentence of any length by comparing with the 

15 vocabulary stored in the dictionary; 

a phonetic marker generating portion for generating 

phonetic of each syllable of each inspected vocabulary 

according to the phonetic markers stored in the 

dictionary; 

20 a part of speech/expansion syntax inspecting 

portion for inspecting the part of speech and the 

expansion syntax of each inspected vocabulary with 

reference to the dictionary; 

a phrase expansion portion for combining the 

25 vocabulary in the sentence into phrases according to 

the expansion syntax and relationship of the parts of 

speech of adjacent ones of the vocabulary; 



<7 

48 \ \11\:\\\l\lltHlll l\ \II\ 
* C L II S * 

a tone/syllable inspecting portion for inspecting 

each syllable in the generated text phonetic markers 

with the use of tone markers; 

a phoneme inspecting portion for inspecting the 

5 phoneme formation of each of the inspected syllables 

with reference to the information in the syllable­

phoneme look-up portion; 

a basic speech duration deciding portion for 

retrieving the speech duration of each of the inspected 

10 phonemes from the basic speech duration storage 

portion; and 

a syllable speech duration calculating portion for 

calculating the speech duration of each of the 

inspected phonemes that form each of the inspected 

15 ·syllables from the basic speech duration and the 

parameters associated with the tones, the phrase 

constructions, the locations in the phrases, the 

locations in the sentence, and the class of the front 

and rear adjacent phonemes of the inspected phonemes, 

20 and for tallying the speech duration of the inspected 

phonemes to obtain the speech duration of each of the 

inspected syllables. 

4. A speech duration processing apparatus for Chinese 

text-to-speech system using Chinese syllables as a 

25 basic processing unit, comprising: 

a dictionary for storing Chinese vocabulary and 

corresponding information, such as phonetic markers, 
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parts of speech, expansion syntax, etc.; 

a basic speech duration storage portion for storing 

basic speech duration information classified according 

to the syllables; 

a speech duration parameter storage portion for 

storing speech duration parameters according to tones 

of each of the syllables, the phrase construction and 

the locations in the phrases, the locations in the 

10 sentence, and the class of the connected syllables; 

15 

a vocabulary inspecting portion for inspecting 

positions of the syllables of each vocabulary in an 

input sentence of any length by comparing with the 

vocabulary stored in the dictionary; 

a phonetic marker generating portion for generating 

phonetic of each syllable of each inspected vocabulary 

according to the phonetic markers stored in the 

dictionary; 

a part of speech/expansion syntax inspecting 

20 portion for inspecting the part of speech and the 

expansion syntax of each inspected vocabulary with 

reference to the dictionary; 

a phrase expansion portion for combining the 

vocabulary in the sentence into phrases according to 

25 the expansion syntax and relationship of the parts of 

speech of adjacent ones of the vocabulary; 

a tone/syllable inspecting portion for inspecting 
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each syllable in the generated text phonetic markers 

with the use of tone markers; 

a basic speech duration deciding portion for 

retrieving the speech duration of each inspected 

5 syllable from the basic speech duration storage 

portion; and 

· a syllable speech duration calculating portion for 

calculating the speech duration of each of the 

inspected syllables from the basic speech duration and 

10 the parameters associated with the tones, the phrase 

constructions, the locations in the phrases, the 

locations in the sentence, and the class of the front 

and rear adjacent syllables of the inspected syllables. 


