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ABSTRACT

A speech communication aid for the vocally handicapped
containing an unlimited text-to-speech  synthesizer
(MULTIVOX built into a laptop, notebook etc.) and a special
text-creator program (VOXAID) for quick text generation for
communication will be introduced. The input of this
communication aid is text (from the keyboard) and the output
is synthetic speech. The VOXAID software offers two forms
for communication, a simple level with limited vocabulary
(mainly for hospital environments) and an advanced level
(for trained keyboard users) of creating unlimited texts.
Telephone conversations can be performed by the system
too. Synthetic speech can be transmitted to the microphone
of a telephone receiver by means of an acoustic adaptor.
Testing of this system is going on in a hospital in Hungary.
Further examinations will be carried out in Hungary and
abroad, supported by the COST-219 European project.

Keywords:  speech synthesis, vocally handicapped, text
creator, vocal communication

1. INTRODUCTION

Advanced speech technology and computer technics open the
way of many new solutions in the field of helping
handicapped people. The vocally impaired communicate
mainly with sign language. Although the possibility of "voice
communication" may be important in special situations for
these people, too (e.g. telephone  conversation,
communication with people who do not kmow the sign
language, or if the patient himself does not know this special

language).
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Beyond the practical need for this aid, another important
reason arises as an application point. This is the
psychological help for people who become speech impaired
temporalily or constantly through a larynx operation.
Psychological pressure can be alleviated if the patient gets
the aid before the operation and tries this special way of
vocal communication. So he/she can be sure of not remaining
without speaking capability after the operation.

In the practical realisation of this communication aid (called
PORTalker, see Figure 1.) the MULTIVOX hardware was
integrated into a small portable note-book computer. The
speech synthesis software together with the VOXAID text-
creator program was implemented in such a solution that the
user -- after turning on the device -- immediately gets the
text creator screen. No computer knowledge is needed to use
the device for communication.

The PORTalker Communication Aid

MULTIVOX
ol=
/
Acoustic telephone
adaptor

Speech output

Text input

Figure 1.
VOXAID application environment
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2. THE MULTIVOX SYNTHESIZER

The MULTIVOX multilingual text-to-speech converter
system /1,2,3/ is continuously under further development to
get more natural speech. At present the German version.3.0 -
- that was exhibited on the CeBIT93 in Hannover, too --
contains the results of the latest developments, so the speech
quality of this version is very close to the original human
voice. In this solution the finer acoustic database, the new
rhythm and intonation rules result in a good understandable
and natural speech even during reading out long texts.

This synthesizer will probably be acceptable in a German
communication aid. Speed change, pitch value definition and
other options help the enduser in adjusting an optimal voice
and speech quality output.

For the performance of a telephone call an acoustic telephone
adaptor serves for transmitting the voice of the system both
to the loudspeaker and into the microphone of the receiver.

3. VOXAID PROGRAM DESCRIPTION

The VOXAID text-creator program was especially designed
for speech impaired users.

The main features of the program are:

- input for communication: written (typed) text,

-- output : fluent speech with MULTIVOX

-- text content: unlimited

-- text preparation: 100 sentences, (or text parts) can

be predesigned and stored for future use in read-write "text
buffers"

-- capacity of 1 text buffer: 10 sentences (each max.
255 characters)

-- number of text buffers: 10

-- operating modes:

-- communication with limited number of
predesigned messages (simple level)

- unlimited communication with text input
-- reading out prewritten ASCII text files

-- hot key operations:
Enter = speech output
Del =delete the typed text in the text window
Tab = change the operating mode
Alt+H = help
Alt+K = quit
Esc = menu of options

3.1 Three button (simple level) communication

Especially for hospital use, the program offers a very simple
communication form (e.g. for elderly people or for children)
where only some important, frequently used messages are
used in the communication (Fig 2.). Using the internal editor
of the system a message vocabulary of maximum 50
messages (1 message can contain several sentences as well
within 255 characters) can be created by the staff of the clinic
and stored on the disc. This vocabulary will be used by the
patient as follows:

The messages are numbered and appear in written form on
the screen one below the other. The cursor serves for the
selection and the Enter for speech output. During selection
(the cursor is moved up or down on the screen) the text of the
message under the cursor will be highlighted, for making the
selection easier for the patient. After pressing Enter the text
of the highlighted message will be pronounced immediately.
Repeat the message: press Enter again.

Adding a proper input device (i.e. an enlarged keypad or a
small vocabulary speech recognizer) to the system, it could
be used for people with motor disabilities as well.

Ich bin hungrig.

N
PR IRIR IR

Ich kann schlafen.

e

PORTalker Speech
e Las: T i
Ich mochte Tee trinken.

Bitte rufen sie die Schwester.

enerator Ul.1

Figure 2.
Sample screen of simple level communication with VOXAID-German
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3.2 Full text-to-speech communication

The full text-to-speech level of the VOXAID program
ensures a more complex manner of preparing texts for
communication. The basic form of creating a text for
pronunciation is typing it in letter by letter. A "what to say"
window is opened where the typed text appears and can be
seen. To make the text generation procedure easier and more
effective, 10 dynamic read-write "text-buffers (TB)" -- each
for 10 text sequences (max 255 characters each) -- are at the
disposal of the user. So the total number of predesigned
utterances can be 100. Frequently used expressions, like :

please...; I don't know; My name is...; Good morning; Good
afternoon; I am busy now, call later etc.

can be typed in and put into one of the TBs by pushing one
button. The content of the text store can be saved on disk for
future use as well. Text can be generated for pronunciation
by typing it in letter by letter, or by transferring text
sequence(s) from one of the TBs . The two methods can be
combined so by pushing some buttons only, long messages
can be built in the text window for pronunciation. By this
new and flexible text building method the text generation
procedure can be highly simplified and made faster.

For this flexible text building service the screen is divided
into three horizontal parts (Fig. 3.) i.e. at the top and the
bottom there are general messages for the user, in the middle
section of the screen the ten text sequences of the activated
text buffer (in ten lines) can be seen, while in the lower part

H6 6. txt 7:7.txt

of the screen the "what to say" window can be found where
the text for pronunciation appears.

At the very up part of the screen the 10 text-buffers are
indicated. The selection of one TB is performed by the Ctrl
F1-F10 buttons. The selected TB will be highlighted.

The content of the actual text buffer (10 messages numbered
F1-F10) appears in the TB window. So the user can always
see the content of the actual TB, i.e. the text of 10 pretyped
messages. If there is no saved text in the TB the text part is
empty. There is a dynamic read-write possibility from or into
the TB. If a predesigned text is desired to be read from the
TB, the text will be transferred into the text-to-speech
window, by pushing one button of F1-F10; if a text is wanted
to be written into one of the places of the actual TB, the text
has to be typed in the text-to-speech window and then
transferred to the store by pushing the Shift F1-F10 buttons.
In the latter case the text appears below the appropriate
message number in the TB. The content of the TB can be
saved onto disk for future use, too (see the options).

The text-to-speech window is for the generation of the text to
be spoken. Maximum 240 characters can be seen at a time.
The text can be typed and/or items from any TB can be
moved into the text window. Typed text and items coming
from the TBs will be concatenated automatically. Typing
can be continued after concatenation. Pressing "enter”, the
text in the window will be spoken. Pressing the "del" button
the whole text-to-speech window will be cleared and the
cursor will appear at the upper left corner of the window.

2:2.txt 3:3.txt

F1 Textspeicher (Ruswahl:Gtrl + Fi-1W)
W 8:8.txt

4:4.txt 5:5.txt
?2:9.txt 19:10.txt

F1 :ich will etwas sagen

F2 :guten Tag

F3 :tguten Abend

F4 :Ich bin

F5 :Hier spricht

F6 :Last mich endlich in Ruhe?
F? :Mein Nahme ist

F? :zIch verstehe das nicht.
F1@:bitte warten, bhitte warten

ll Ctrl+F1 textspeichermeldung (laden:F1-18, speichern :SHIFT+F1-18>

F8 :Ich habe nun kein Zeit, bitte rufen Sie mich spdter an.

[ALT+K:Beenden ohne Speichernl

Zu sprechender Text

[Hallo Maria. Ich spreche jetzt mit dem MULTIUOX und VOXAID Sprechhilfsmittel.

Ed Sprechen k:Text loschen PI

[ALT+H:Hilfe]

| #:Text aus Textspeicher laden EB§:Menii
B:Text im Textspeicher ablegen CERERNES

HP:Textspeicher auswahlen

Figure 3.
Sample screen of full text-to-speech communication with VOXAID-German
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The options section offers the following setting possibilities
for the user:

save the TBs onto the disk,

save the current TB,

load the current TB from disk,

quit with save all the TBs.

Adjustable speech parameters are:

Volume or speed higher/lower,

pitch setting,

intonation on/off,

articulation rate of speech.
These parameter adjustments are valid until the program is
deactivated!

3.3 Reading out text files

The readtext function of the program can be used to read out
ASCII text files. Two modes of reading can be asked for;
sentence by sentence (the system reads out one sentence at a
time and then stops, the next sentence will be read out after
pressing the "N" button) or continuous reading (in this mode
the reading can be stopped by pressing the "space” button).
So, prewritten longer text files, messages, letters can be read
out by the program, too.

4. DISCUSSION

The VOXAID communication aid software (integrated into a
portable computer with MULTIVOX) has been put in a
testing procedure in the Heim Pal Hospital and in the
Training College for Teachers of Handicapped Children in

Hungary.

Five patients after extirpation laryngitis totalis operation
were trained to use the system before and after the operation.
The patients were very satisfied with the service of the
system. In rehabilitation of one patient suffering in dysarthria
(and having a normal reading and writing capability) the
system is also used with great success. In both cases video
recordings have also been made about the use of this new
communication possibility.

Wider examination of the VOXAID program is planned also
in other countries in the frames of the COST219 European
Project (Future Telecommunications and Telematic Services
for Handicapped and Elderly People). The program exists in
Hungarian, in German, and in Italian. The adaptation for
other languages is also planned.
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