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In an EU project (WWAAC) with the goal of making Internet services more
accessible for persons with language and/or cognitive impairment, a
language support module has been developed to assist symbol users in email
and echat construction. The module is composed of three functions: symbol-
to-text transformation rules, ready-made reusable phrases, and grammatical
model sentences and phrases for semantic symbol substitution. The module,
integrated with email software, will be evaluated in 1) an alpha version
evaluation workshop with 2-4 users in three project countries, 2) a similar
beta evaluation workshop in five countries, and c) a four-month
experimental study in five countries.

1. Introduction

In order to provide access to Internet services for persons who use symbol systems, such as
Blissymbols, for their communication method, there are a number of considerations that
must be addressed.  In a European project (WWAAC) with this goal, several lines are being
followed with the object of providing the linguistic support that will be needed by many
symbol users. One line of provision for symbol-to-text communication allows access to
complete reusable utterances. All users should be able to avail themselves of this method.
Another line involves the adaptation and extension of previously developed grammatical
rules. Only users who are able to supply a symbol for each desired word and to use indicators
for grammatical functions are likely to find this method useful. But, for those who can use it,
it allows the construction of a wealth of well-formed sentences.

In the third line, the most frequent phrases and sentences found in conversational texts
form the basis of structures in which users can substitute other symbols of the same word
class, and, in some cases, semantic class. Users of this method will receive the additional aid
of being held to a particular given well-formed grammatical structure and will not need to be
as expert symbol users as those using the completely rule-based method. In order to provide
a linguistic database for this method, texts have been collected from email and face-to-face
environments, tagged and parsed, and then undergone a frequency analysis to find the most
frequent phrase and sentence types to be offered. These three methods have been integrated
so that any user will have simultaneous access to all three methods and will be able to
progressively learn the more demanding methods. Synthetic speech is available to aid in
message construction at all stages.
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2. Symbol string-to-text transformation rules

It is possible for users to choose symbols freely (or enter text using the alphabet). When a
symbol message is terminated by a terminal punctuation mark, a stream of underlying codes
and lexical entries for each entity in the message will be automatically input to a set of
generative symbol-to-text rules. The rules have a lexical database (lexicons) for spelling and
inflection categories for words in a given language corresponding to the symbols. The
grammar defined by the rules can be described as a determinate finite state phrase structure
grammar. It allows unrestricted input from the lexicon and, optionally, from spelled words.
Noun phrases and verb phrases are delimited and phrases are then classified with features
(e.g., possessive, determinate, plural, past) by referring to the features of the words contained
in them. The output is a corresponding text with grammatical inflections that could be used
in email or other applications. Earlier versions of these rules were used in the communication
aid Blisstalk for some of the project languages (Hunnicutt, 1986). These are being either
updated or converted to a symbol-to-text form for British English, Swedish, Danish, Spanish,
and Finnish. New rules have been written for Dutch.

3. Easily accessible storage of common phrases

It is reasonably assumed that many phrases and sentences in written communication have
been written before. Therefore a set of easily available common phrases, collected from e-
mail texts and transcribed dialogue (the Gothenberg Spoken Language Corpus, Allwood et
al., 2000), was included in the e-mail application. The phrases have been categorized
according to their situational use, such as greetings, farewells, and set phrases in message
text. Corresponding utterances will be generated in co-operation with project partners for the
other project languages.

4. Symbol Substitution in Ready-made model Sentences and Phrases

The grammar’s success in delimiting and classifying phrases is a direct consequence of the
fact that lexical word class is, for the most part, predetermined by the concept (symbol)
input. When a user chooses symbols freely, however, and the resulting symbol sequence
differs from normal natural language word order, an ill-formed sentence may occur and will
not be recognized. An innovation in the project is a method to guide a user in the creation of
well-formed sentences. Model sentences and phrases are being provided representing the
most common occurrences in a database of email messages. Individual symbols can
thereafter be semantically substituted for appropriate content.

4.1. The database

An e-mail database and an e-chat database have been collected for Swedish. By tagging,
parsing and frequency computations, the most common grammatical sentence and phrase
types have been found. Equivalent sentence and phrase types and examples are being
constructed for the other project languages.

This material has been tagged with TnT (Brants, 2000) using Parole tags for Word classes,
and tagged SUC (Stockholm-Umeå Corpus) has been used as a referent. The method
provides a disambiguated grammatical tag for each word in each sentence.
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The parser works on the sentence level and defines the phrase types constituting a
sentence. The phrases have a hierarchical relationship and can be represented, e.g., in a tree
structure. The parser used is SPARK (Aycock, 1998) complemented with Swedish grammar
(Megyesi, 2002). This method provides the most common sentence types.

4.2. Explanation of the input procedure

The user will first meet a start page with fields linking to other pages offering support for set
phrases for greetings, social phrases, and farewells. One field (“text message”) links to
further pages arranged in a hierarchical structure with grammatical model sentences and
phrases. A sentences structure from the initial noun page is shown in Figure 1.

Figure 1. One example of a “Message text” structure from the initial noun page. The first
field of each row contains a speech synthesis sample of the complete model sentence.

Links will end up in terminal fields (nodes) where symbols with semantic content can be
exchanged for desired symbols. After a terminal field (content symbol) is selected, the
program jumps back to the following field (node) in the sentence structure. The linguistic
support will thus provide the user with grammatical model structures with semantically
interchangeable content. Five basic sentence types, grouped according to their initial phrase
type and representing the most frequent sentence types in e-mail text, have been included in
the module: These sentence types are presented in Table 1.

Table 1. The five most common sentence types for email, grouped according to their initial
phrase.

Initial phrase Structural example Text example
noun phrase (NP1, subject) NP1+verbal phrase (VP)

+adjective
I am hungry

auxiliary verb (Aux) Aux+NP1+VP+NP2 (object)? Will you read the mail?
question word (QW) QW + aux + NP1 + VP? When will you come?
imperative (Imp) Imp + adverb! Write soon!,
adverb (ADVP) ADVP + NP1 + VP + NP2. Yesterday I got a mail.

5. Software

An already existing program, Symbol for Windows (SfW), has been the first platform on
which to implement the linguistic support module. SfW contains both support for face-to-
face communication (Personal Communicator) and written communication (Document
Maker). Input-output in this program may be symbol-to-text or symbol-to-symbol. Both
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input (symbol selection, model sentences and phrases), and output (written text or symbol
strings) can be supported with speech synthesis.

6. Evaluation

The linguistic support in text construction for symbol users will be evaluated within the
project in three steps. An evaluation of an alpha version will take place during a two-day
workshop in May-June in three countries and languages. Information from the workshops
regarding the functionality of the support module will be fed back to the developers leading
to the evaluation of a beta version to be carried out in October. Questions to be adressed at
the alpha and beta evaluation are: Will the writer be able to a) find a certain sentence or
phrase structure with existing, visible symbols? b) find a certain sentence or phrase structure
with substituted symbols? c) make up a sentence and find the closest corresponding sentence
structure? d) differentiate between the grammatical form and the semantic content of the
sentence or phrase. A further question for the developers is how the necessary number of
input operations can be minimized.

After information from the alpha and beta evaluations has been processed, an
experimental phase will take place for four months in five countries. In this third part of the
evaluation, the effect on message production and the relevance for the user will be measured.
For the purpose of observing the input strategies, there will be a logging function for use by
the evaluators with the user’s approval. This function will log a time registration together
with a name for each choice including common utterances or words, grammatical structures,
symbols, syntactic markers, punctuation marks, erasures, and links. Text output will be
compared to text produced by other means. We hope to be able to include results from the
alpha evaluation in the presentation at the “Fonetik 2003” conference in June.
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