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11. SPEECH SYNTHESIS 

A. RUTX CONTW3- DATA BASE SEARCH* 
W l  f Carlson and B j o r n  Granstrom 

Abstract 
In current acoustic-phonetic research, there i s  a need for huge 

data bases. There are considerable problems in administering such data 
bases, both to transcribe and segment the speech and to easily access 
stored material. We have created a speech analysis system to attempt to ! alleviate these problems. Speech data are stored i n  sentence sized 1 files. These files are segmented and transcribed semi-automatically 
given a phonetic transcription of the utterance. This transcription is I 
generated by the text-to-phonetic component of our synthesis system. 
The same rule structure, similar to  the notation used i n  generative 
Wnology, i s  used for accessing the data. By a brief rule statement, 
speech segment meeting the specified contextual conditions can be iden- 
tified. Durational data can be collected directly during the data base 
search. Spectral analysis programs operating w i t h  a variety of spectral 
representations have also been created that display the result, typi- 
cally as a mean/~D spectrum or as a contour histogram spectrum. 

Introduction 
To develop detailed acoust ic-phorlet ic knowledge we want to access 

large speech data bases according to linguistically meaniq ful princi- 
ples. We have developed a method i n  which generative rules form an 
integral part of the data base management. There are considerable prcb 
lems i n  administering such data bases, both to transcribe and segment 
the speech and to  easily access stored material. We have created a 
speech analysis system to attempt to alleviate some of these problems. 
In this paper we w i l l  present the main function of this system. The 
data presented should be regarded merely as examples. Both the data 
base and the programs for handling it i s  s t i l l  i n  continuous development. 

A block diagram i s  shown i n  Fig. 1 that i l lustrates the rnetl~od. 
The approach can be divided into three parts: 

* how the data base i s  created. 
* how the data base is searched. 
* how the data base can be analyzed. 

*) Summary of a paper presented at  the mustical  Society of America 
fall  meeting 1985 
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Fig. 1. Block diagram of the rule controlled data base search. 

TEXT: HULLER CM BULLER. 

PHONETIC: H'-~R '&I+ B ' u ~ ~ R .  
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Figure 2. Example of a label f i le .  







01.01 DEF A:=<-STRESSf-1STRESSf-GRAVf-HSTRI-E.IsTRl-LSTR~+VOCf - - D I P H , - ~ S , - ~ S E ~ H I ~ ~ + L O W , + B A C K ~ - ~ ~ - O B S T ~ ~ ~  
- -NASl+VOICEI+SM;I-SYNTAXl-DIG> 

01.02 DEF E::=~-STRESSI-1STRESSl-GRAVI+HSTRI-MSTRf-LSTRf+VOCl - +DIPHr-CONS,+TENSE,-HI~,-~l-BACK,-RaTND,-OBSTl~l 
- -NAS,+VOICE,+SEE,-SYNTAX,-DIG> 

01.03 DEF E:=<-SI'RESS,-1STRESS,-GRAV,-HSTR,-~TR~-LSTR,+VOCl - - D I P H , - C O N S , - W S E ~ - H I ~ ~ - L X = W ~ - ~ ~ - ~ ~ - O B S T ~ ~ ~  
- -NAS,+VOICE,+SM;,-SYNTFX,-DIG> 

02.00 DEF B:=<-TENSE,-STRESS,-VOC,mS,+OBST,-CONT,-NAS,+VOICE, - +ANTl-CORl+SM;l-SYNTAXl-DIG> 

02.01 DEF P:=<-TENSE,-STRESS,-VOCf+CONSl+OBSTI-CONTl-NASI-VOICEI - +ANTf-CORI+SM;f-SYNTAXl-DIG> 

02.13 DEF S:=<-WSE,-STRESS~-VOC~+CONS,+OBST,~,-NAS,-VOICEI - + A N T , ~ R ~ F R I C , + S ~ , - S Y N T ~ , - D I G >  

02.14 DEF N:=<-TENSE,-STRESSI-VOCI~SI-OBSTl-CONTI+NASI+VOICEI - +ANT,+COR,+SM;,-SYNTAX,-DIG> 

Figure 3. Example of a definition f i l e .  

insert  * i n  front of a: 
01.00: A * / & A: 

save the position and the duration of the vowel in the * 
02.00: * A <POS:=X,DUR-Y> / & <VOC,SEGrX:=~ry:=DUR> 

Figure 4. Example of a rule system t o  find /a:/ 



Figure 5. Example of control f i l e .  



N =  3134 FFTRW < l O m s  7137 I i Z )  /a:/ 

Fig. 6. Spectral analysis of 384 occurrences of /a: / w i t h  
m / S D  representation (a) and contour histogram 
representation (b) . 
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Fig. 7. Contour histograms for all 1948 vowels in the data base. 
"1 295 FFTBW ( 20ms 299 117) / s /  



N.384 BARK ( l O m s  1 0 0 m e l ) / C l : /  

N = 384 PHUN ( l O m s  1 0 0 m n  1 ) /a:/ 

Fig. 9. Contour histograms with a dB/mel (a) 
and a phon/ml (b) representation. 
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Fig. 14. Predicted and measured consonant duration. 

~ig: 15. Error analysis of predicted/masured phoneme duration. 



predicted and measured d a t a  can be  p lo t t ed  a s  i n  Fig. 15 t o  study 
systematic errors. The errors can be plotted i n  sca t ter  plots, three- 
dimensional duration maps, o r  two-dimensional curves. 

Conclusion 
W e  have developed a system t o  access a data base i n  an effective 

manner by means of ru les .  These r u l e s  can a l s o  be used t o  descr ibe  
models that can be tested against the data. It has not been the goal i n  
t h i s  paper t o  present scient if ical ly important results.  Rather, it has 
been our intention to i l l u s t r a t e  the method and t o  show the power of the 
approach. Many components w i l l  be added t o  present  the da ta  i n  more 
informative manners but the current system enables us to test hypotheses 
and t o  transform the gained knowledge t o  our text-to-speech system o r  
speech recognition system i n  a fas t  and effective manner. 
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