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ABSTRACT

h This paper describes

e design and development
of a voice operated multias
lingual information display
aud retrieval 8ystem. The
words or commaads spoken by
2 8speaker can be displayed
on  the nultilingyal termia
nal for varification ang
data entry applications.
Previously stored informas
tion can also be accessed
through a spoken word coma

mand aad digpla ed
terminal, pray 6% & CRT

The system cons

an Isolated Word Recizzit:f
°n Unit, gagn interface unié
and multilingyal CRT termia
aal, The design aspect and
the functioning of the gysge
tem are described in detaii
The code generated by the
recoganition unit correspona

ing to the recognized word
is accepted by the interfan
ce card through the Z2+80PI0
Having compared this code
Wwith the code stored in the
i:terface card, the informas
: on to be displayedisg sent
© the CRT terminal uging
serial communication. The
8ystem 18 based og the Za8Q
mictoprocessot and utilises
64 KB of RAM/EPROM for stoa
rage of information and sos
ftware Programmes ,ASCII da-=
ta of the information to bé
displayed correspoanding to

NEW DELHI, INDIA,

the recognized word is gent
by the interface card angd
displayed on the terminal,

The terminal use a goftware
called GIST and has the cas
pabllity of displaying some
Indian and Roman scripts,
The information can also be
displayed in different font
and graphics forms,

l. INTRODUCTION

Speech 1s the most
tural and efficient me::;
for thumans to communicate
with each other as well as
with machines, Among the
humanamachine interaction
System sgpeech recognition
is an attempt to have macs
hines responding to spoken
commands, Attempts are be{s
ng made to have automatic
speech recognition systemof
various complexities,Howevn
er, the success go far 1is
limited to handle small vos
cabulary and to great exte;
nt they are speaker depends
ent systems., This Paper des
scribes the development of
a voice operated multilinga
ual information display/rea
trieval systen and the flen
xibilitieg ofit“s practical
applications., Both the word
tecognition systenm as well
as the interface card for
displaying the information
are Zn80 A microprocessor
based hardware modules,
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Interesting applicati-
ons are to be aaticipated
with automatic speech reco-
gunition systems ia the are-
as of industrial controls,
transport,communication and
military technologies. As
one of the interesting app-
lications, the automatic
spoken word recognition sy-
stem can be successfully
used for the display and
retrieval of stored inform=«
ations on a CRT by volice
commands, The CRT used for
this purpose 1is equipped
with a GIST card which
accepts serially the ASCII
codes of the information to
be displayed. To do this a
controlliing wuunit has been
designed and developed at
CEERI. The unit is capable
of supplyiang the serial ASC
II codes of information de-=
sired to be displayed on
the CRT,

With GIST card incors
porated in the above system
it 1s possible to display
the information in any of
the several Indian scripts
and Roman script for Englis
sh either simultaneously or
in one of the selected scra
ipts on the screen. Since
India is a multilingual
country, the objective of
developing the Voilce Ope=
rated Information Display
System 1s to have interacn
tion with computers using
multilingual scripts.

2. DESCRIPTION OF THE
SYSTEM

The system consists of
two major parts, one 1is a
word recognition unit and
the other is an 1interface
unit for informtion disa
play. These two units are
suitably interfaced as
shown in the figure 1.

2.1 Spoken Word Recognizer
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The recogaition proce-
ssor 1s a single board mic-
rocomputer based on a Z-80
A CPU. It counsists of 64
Kbytes of RAM/EPROM, Paral-
lel interface adapter(PIA),
Counter Timer Circuit(CTC)
and two Asyuchroauous Adap-
ters (ACIA). One ACIA inte-~
rfaces to the video termi-
nal controller unit,

The system 1s speaker
dependeunt but it can be ea-
sily trained for a new spe-~
aker.The speaker has to sp=
eak through a close talking
microphone., This speech si-
gnal is fed to signal cound-
itioning circuitry which
consists of pre-amplifier,
equalizer, automatic volume
control etc. The preproces-=
sed signal is then passed
through an audio spectrum
analyzer chip ASA-~16.It has
16 contiguous band pass fi-
lters covering the freque=
ncy range of 200Hz to 7KHz.
Each baandpass filter 1is fo-=
llwed by a rectifier and a
low pass filter with cut
off frequency of 25 Hz.
This arrangement gives the
slowly varying signal prop=
ortional to sound pressure
level in that channel. The
ASA=16 also has lb6schannel
multiplexer which provides
specfral data for each of
the 16 frequency bands. The
multiplexed signal is al=
lowed to pass through the
8abit analog=tosdigital cos
nveter and this digitised
data 1is stored in the
memory.

The underlying princins
ple behind the isolated
word vrecognizer is pattern
matching. In the first inae
gstance, patterns of all the
words corresponding to a
vocabulary are obtained and
their templates stored 1in
the system memory. Next,
the pattern of the test
word 1s generated and coms



pared with the templates
recorded earlier. 1In case
of a correct match there is
a display of the correctly
recognized word on the
front pannel of the mac=
hine. Corresponding to the
matched word the system
generates a specific code.
The code 1is accepted by the
interface unit through I/0
device (Z-80 PIO). This
code 1is further processed
for another comparison with
pre=stored codes., Haviuag
compared with the correct
code this 1interface  uunit
seands the ASCII data of the
stored informatiom to CRT
terminal through serial
communication.

2.2 Interface Unit

This unit is also
based on Z=80A CPU which 1is
driven by 4.0 MHz clock. It
uses a special purpose int=
egrated circuit designed to
ease the problems associatas
ed with serial communicat-=
ion {.e, Universal Synchron
nuous/Asynchronuous Receiva
er and Traunsmitter (USART).

The wunit provides a
three line serial communia
cation port, One line trans
smits character to the terX
minal, second line receives
character entevred at the
terminal keyboard aad the
third lice simply provides
a commoun system ground coa~
nection. Information is put
on these wires one bit at a
time and 1in this way 1t
takes eight seperate tran=s
smissions to send a whole
byte. The baud rate 1.e.
speed at which the data s
traasmited 18 chosea to be
9600 in our case, However,
this rate depends upoa the
specific application and
the equipment favolved.
Since there 18 no handshan
king 1in this I/0 process,
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it 1is the microprocessor”s
responsibility to send cha=
racters not faster than
speed at which the termial
can receive. Similar method
is used to accept the incor
ming characters at the fre=
quent intervals to avoid
missing data being seat by
the terminal.

To communicate with
the terminal, the transfers
to and from interface unit
are conveyed by using the
American standard EIA-RS232
C, because the data are uno
longer activated by current
intensity but by voltage
level i.e., +12V and 212V,
Also such levels are not
TTL compatible and cau not
be provided by the microps
rocessor. Thus a physical
interface is interposed
using a driver and a receis
ver circuit. The functional
diagram of the complete
system is shown in Fig.2

3. Testing/Features of
the System

The system is tested
with 10 words vocabulary
spoken by both male and
female speakers. Though it
can accomodate 40 words
vocabulary. The words are
spoken once into a wmicrops
hone to generate the refers=
ence pattern. Correspoadiug
to 10 words vocabulary 10
pages of stored information
caan be retreived.Traunscript
provides emulation for the
DEC VTs52 and Ansi cowmpati-
ble terminals for display
of English as well as
Indiaa scripts.Another mode
displays high resolution,
print quality characters
for Iundiaa scripts which
can be used for text
processing requiremeats.
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Fig.2. Fuanctional Diagram Of the System.
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