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SPREIN A VO I CE I /0 MAI L ORDER SYSTEM W I TH TELE~E ACCESS 

H.-W. Rüht*, L.M. Winzer*. 

ABSTRACT 

Foramailorder application, the SPREINvoice 1/0system is currently 
und e r d e v e L o pme n t . I t w i l l a c c e p t o r d e r s v i a t e l e p hone w i t h o u t an y 
human o p e r a t o r i n t e r a c t i o n . Po t e n t i a l u s e r s h a v e t o e n t e r t h e i r o r d e r s 
by voice, and their speechwill be interpreted by a speaker indepen­
dent isolatedword recogniser. ln response, the SPREIN systemwill use 
a speech sythesiser capable to output unrestricted text on a phoneme 
basis. 

The r ecogn i se r and t he speech syn t hes i se r a r e con t r o l L ed by a d i a l ogue 
controller interfacing usersvia a data l ine to the remote host com­
puter of a mai l order company. The remote host computer and the dia­
logue controller share responsibility for the erdering procedure. 
Whi le the host computer manages the generat flow of centrot for an 
erdering procedure, the dialogue controller is incharge of user 
guidance and assistance during user interaction. 

I NTAOOUCT I GI 

ln 1985, the German PTT launched the SPREIN project to develop a voice 
1/0 service system consist ing of an unl imi ted vocabulary speech syn­
thesizer, a speaker independent isolated words small vocabulary word 
recogniser, a diatogue controller, and a standardised interface to 
remote computers. After its completion, it will be installed at the 
PTT's locat subscriber exchanges. 

T h e ob j e c t i v e o f t h e s y s t em i s i t s a p p l i c a t i o n a s a u s e r i n t e r f a c e f o r 
a mai l order shop computer during a one year's field test that is in­
tended to start in the second half of 1987. But the long term interest 
of the PTT is to have a flexible voice 1/0 server system that may be 
of fered as a service of the PTT and which may simply be adapted to the 
customers application as a front end. 

SYSTEM STAUeTURE 

The generat structure of the system is depicted in fig. 1. lt consists 
o f a c e n t r a l c o n t r o l L e r h an d L i n 9 t h e l i n k t o t h e r emo t e h o s t a n d t h e 
f l ow o f c o n t r o l w i t h i n a u s e r d i a L o g u e i n mu l t i p l e x e d mo d e , an d o n e o r 
more telephone conversat ionuni ts TCU, each TCU formin9 the speech 1/0 
interface for one telephone line. 

E a c h t e l e p hone c o n v e r s i o n u n i t c o n s i s t s o f a wo r d r e c o 9 n i s e r , a s p e e c h 
synthesiser, and a l ine interface, which are connected via separate 
serial RS232C l ines to a corresponding dialo9ue controller task. 

Speech out pu t i s 9ene rat ed by a SAMT phoneme syn t hes i se r deve l oped by 
the German PTT (ref 1, 2). Wi th the help of the PTT's tools for gene-
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Fi9. 1: General structure of the SPREIN voice 1/0 server unit 

r a t i o n o f p h o n eme s t r i n g s i n c l u d i n g t i m i n g an d i n t o n a t i o n c o n t r o l f r om 
t e x t , an d f o r p h o n eme s t r i n 9 o p t i m i s a t i o n , a l a r 9 e amo u n t o f me s sage s 
ma y s i mp l y b e g e n e r a t e d o r mo d i f i e d o f f l i n e an d t h e n s t o r e d w i t h i n t h e 
d i a l o g u e c o n t r o l l e r . T o co n t r o l t h e SAMT , an a v e r a g e da t a r a t e o f 
abou t 200 bps i s necessa r y. Hence, phoneme s tri ngs can eas i l y be 
t r an sm i t t e d t o t h e SAMT v i a a s e r i a l l i n e i n r e a l - t i me . 

The word recoqn i ser i s ba5ed on a lgor i thm5 and sof tware de5cr i bed in 
r e f e r e n c e 3 . I t i 5 a s pe a k e r i n d ependen t i so l a t e d wo r d r e co g n i t i o n 
5 y 5 t em des i g n e d f o r t e l e p hone l i n e a c c es 5 • F o r t h e -c u r r e n t a p p l i c a t i -
on, a vocabutary consisting of the ten digits and seven other German 
word5 (Yes, No, Stop, Cancet, Pause, Repeat, Correct ion) wi th at most 
14 act ive words is sufficient. Since the recogniser software runs on 
an tv1C 68020 !J.P sy5 t em 5Uppo r t ed by a TMS 32010 DSP sys t em t o c'ompu t e a 
set of speech parameters every 12 m5, a gap of about 0.4 s between 
i n p u t wo r d 5 i 5 n e e d e d 5o l e L y f o r a c o r r e c t end po i n t d e t e c t i o n e v e n o n 
noisy channets. 

T h e c e n t r a l c o n t r o l l e r ma y r u n s e v e r a l o r d e r s c o n s i s t i n g o f a d i a l o g u e 
c o n t r o l l e r t a 5 k an d a comnu n i c a t i o n t a s k , o n e f o r e a c h o f t h e a c t i v a­
ted TCU's. Each comnunicat ion ta5k i5 connected via a mul t iplexed X.25 
t ine (DATEX P) to a corre5ponding order task at the remote host compu-
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ter. The X.25 \ ine is run with an EHKP protocol (ref 4) designed ori­
ginally for Bildschirmtext (simi lar to the British PRESTEL service) 
and extended for this appl icat ion. Thus, one SPREIN systemmay handle 
several conversations. ln the mai l order application, only two TCUs 
will be used. 

The cen t r a l con t r o l l er emp l oys an t-vC 68010 11P r unn i ng unde r t he ope r a­
ting system UNIX. Although UNIX is not a real-time system, its task 
switching time of few mi lliseconds does not cause any perceptible 
delay. 

APPL I CA TI Ql.l I NlEPEt-I:>ENT D I ALOGJE ~EPT 

An important design rule for speech systems says: 'Tai lor the recogni­
t i on t ask a r ound you r app l i ca t i on and use a l l t he app l i ca t i on spec i f i c 
knowledge obtainable to reduce recognition errors'. Because of this 
rule, most applications have dialogue controllers conscious of the 
contents of the items for which they are requesting. ln an ordering 
task tor example, redundancy in an article's number may be used to 
reduce the size of the input vocabulary, to inherently perform error 
checking or correction. SPREIN is different from this type of speech 
systems as it has been expected tobe usable with different appl ica­
tions and hence may not have any knowled9e about the context of the 
data that it receives. 

T h i s p r ob l em was so l v e d , f i r s t l y b y p l a c i n 9 a l l o f t h e 9 e n e r a l i n t o r -
mation into four application specific data files, and secondly by 
speci fying a comnunicat ions protocol between host computer and SPREIN 
capable to provide detai led format informationvia references to the 
elements of the data f i les. The data fi les are read once at the start 
of the system. So, to adapt the system to a new appl icat ion, only the 
data fi les need tobe changed and the systemalso needs tobe re­
started. As the data fi les are in textual form, they may be changed 
s i mp l y , a \ l ow i n g cu s t ome r s t o p r e p a r e t h e i r own d i a l o g u e w i t h n o o t h e r 
tool but a text-editor. 

The mos t impor t an t e l emen t in comnun i ca t i on be tween hos t and SPRE IN i s 
an ' i t em p r omp t ' . I t em p r omp t s a r e i n i t i a t e d b y t h e ho s t compu t er . Th e y 
co n s i s t o f an o p t i o n a l me s sage f i e l d , a r e f e r e n c e t o a p r omp t u n i t , an 
input type, a respond vocabulary, and an input format specification. 
SPREIN then issues the optional messages, decodes the prompt unit to 
obtain user guidance information for the entry of the desired input 
data f ield, act ivates an appropr iate vocabulary subset for each column 
of the input field. lt finally sends the collected data back to the 
host computer, and awaits the next prompt demand. 

T h e o p t i o n a l me s sage f i e l d r e f e r e n c es an n o u n c eme n t s f r om a s y n t h es i s e r 
message file holding at most 512 different messages accessab\e from 
the hast only. lt holds messages that cannot be related to a standard 
p r omp t u n i t such a s "T h e o r d e r e d i t em i s o u t o f s t o c k " . A s e co n d f i t e 
of same size exists which contains messages, that may be used only 
i n t e r n a l l y , i . e . v i a i n d i c es f r om a p r omp t u n i t a s des c r i b e d l a t e r . 

The r esponse vocabu l a r y i ndex spec i t i es t he vocabu l a r y subse t a \ l owed 
to appear in the col\ected data field sent from SPREIN to the host 
compu t er . Up t o 256 d i f f er en t vocabu l a r y subse t s may be spec i f i ed pe r 
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appl ication. Todetermine an active vocabulary for the word recog­
niser, the dialogue controller adds words with onty internal meaning 
(pause, repeat, cor rect ion etc.) to the selected response vocabulary. 

An i n pu t f o r ma t s pe c i f i e r i s n e c es s a r y t o d e t e r m i n e m i n i ma l an d ma x i -
ma l l eng t h o f t h e s t r i n g t o b e i n p u t . W i t h m i n i ma l an d ma x i ma l L eng t h 
different, the user may input a termination command to finish after 
having entered at least the minimal number of words. 

The prompt units stored in a prompt fi le contain references to all 
announcements necessary to support the entry of the expected input 
f i e L d. These a r e s t r uc tu red by r ecogn i se r con t r o l commands and f l ow o f 
controt comnands . Prompt units may therefore be assigned meanings 
such as 'entry of account number'. lnternally, they are divided in 
three sub units, i .e. entry of the first word of an input field, of 
t h e r es t o f t h e i n p u t f i e l d , an d co n f i r ma t i o n o f t h e da t a f i e l d e n t r y . 
T h e f i r s t sub u n i t i s man da t o r y wh i L e bo t h o f t h e o t h e r s a r e o p t i o n a L . 
The confirmatory sub unit may be enabled or disabled on l ine by the 
host computervia the input type specifier. 

A typical prompt uni t in the mai l order appl icat ionwill start by 
i s s u i n g a b r i e f r e q u es t f o r t h e i t em t o b e i n p u t . T h e r e q u es t i s g i v e n 
by a variable Length string of indices to the internal messages fi le. 
lt then makes the word recogniser wait for a user entry for the time 
specified by a recognition time command in the prompt unit. With no 
use r r esponse, additionaL in f orma t i on i s announced and r ecogn i t i on i s 
a t t emp t e d s e v e r a l t i me s a s des c r i b e d i n t h e p r omp t u n i t u n t i l f i n a l l y 
either the user enters data or the system aborts due to time-out. 

Special commands within a prompt unit may be used to issue messages 
f o r u s e r s wh e t h e r f am i l i a r w i t h t h e s y s t em o r n o t . T h e l a s t i n p u t wo r d 
or the complete fieldas input so far may be echoed. Other commands 
control output of positional announcements ('please enter the fifth 
digi t') or of announcements dependent on posi t ion ( 'you may terminate 
the string now by entering "stopft'), or with respect to a previous 
entry (conf i rmatory: 'you want to aontinue/abort'). 

CONCLUS IONS 

No r es u l t s a r e a v a i l ab L e y e t , a s t h e ma i l o r d e r f i e l d t es t i s i n t ende d 
t o s t a r t i n t h e 2nd h a l f o f 1 9 8 7 an d w i l L l a s t f o r a y e a r . Ap a r t f r om 
performance data about the SPREIN 1/0 server, the test is expected 
to deliver generat information about the publ ic acceptance of voice 
1 /0 dev i ces, and t o ga in expe r i ence in t he i r use as a pub l i c se r v i ce. 
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