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ABSTRACT

This paper presents the assessment of a dialogue system
which is used daily by a blind telephone switchboard
operator. The purpose of the system is to provide this
operator with some information about company members
called by external correspondents (phone extensions,
department...). In order to realize this system, we have to
solved two main problems: on the one hand the
recognition of confusable letters (like P and T) and on the
second hand, the access to a database with a name -
possibly misspelled -. In the paper, we present the
assessment which allowed us to measure the system
performances but also to validate the two methods
designed for this project.

1. INTRODUCTION

This paper presents the assessment of a dialogue system
which is used daily by a blind telephone switchboard
operator [1]. The purpose of the system is to provide this
operator with information about company members
called by external correspondents (phone extensions,
department,...). Speech seemed to us a user-friendly
media and one particularly adapted to the exchange of
information between the blind operator and the system.
This is why we decided to develop a conversational
system to help the operator for the company members
extension retrieval : she converses with the system every
time she does not know the extension of an employee or
of a department, as asked by an external correspondent.
She formulates her requests orally and the system
answers back through speech synthesis. This implies the
following characteristics for our system:

• simpleness: to allow the operator to have a quick
and easy access to all the functionalities of the system;

• efficiency: making relevant propositions in a limited
number (noiseless method) and as quickly as possible;

• completeness: containing all the useful information
in order to satisfy all the calls (non silent method);

• user-friendliness: to allow many accesses to the
database without imposing too many constraints;

• independence: containing automatic updating
procedures;

• adaptability: taking into account current visual
difficulties but also their possible worsening;

2. SYSTEM DESCRIPTION

The vocal system is presented in the form of a computer,
a PC-486, installed on the left of the operator desk. The
screen and the keyboard of this computer are not used by
her, but they simply allow the technical team to make
some controls. The operator has at her disposal a switch
installed on her desk which enables her to be in contact
either with her correspondent or with the system. During
the manipulation of this switch, the correspondent is held
over on a special line with a smooth music, but the
switchboard operator can nevertheless, during a dialogue
with the system, take up again this correspondent in order
to ask him some information - concerning the person or
the department searched, or the following of an
unsatisfied call - and then go back to the system for
ending the interrogation. Once in connection with the
system, a simple pressure on a second switch allows her
to activate the speech recognition process. She can then
pronounce her request into a microphone.
The system is physically linked to the telephone
switchboard and to the switches thanks to a board
specially developed to that effect and to an RS232C serial
connection. The classic phone receiver has been removed
and replaced by a very light head-phone, which is being
carried on the nape, and made of only one earpiece and of
a directional microphone. It enables her to converse with
the vocal system as well as with the phone correspondent.
The system is composed of four parts: a speech
recognition module, a computer phone book, a synthesis
board and a dialogue manager which pilots the whole
system. We are now going to present a short description
of the two modules which are under evaluation in this
paper.

2.1. Speech recognition module

As the system is only used by the blind operator, we
designed a speaker dependent system which facilitated
the recognition task and gave better performances.
Besides, considering that the number of members in this
company is very large (about 5000), the operator’s
request is formulated by spelling the last name to avoid
the necessity of a large vocabulary recognition.
The working environment, as well as the communication
protocol, impose three important constraints upon the
recognition process:

EUROSPEECH ’97
5th European Conference on Speech
Communication and Technology

Rhodes, Greece, September 22-25, 1997

ISCA Archive
http://www.isca-speech.org/archive



• efficient operation in the presence of surrounding
noise - simultaneous presence of several persons in the
switchboard center, door banging,etc -;

• a good discrimination of the alphabet letters which
poses several difficult problems of recognition.
Although this vocabulary is small (26 letters), it contains
many confusable letters which only differs by one
phoneme (like P and T) ;

• a real time working - user-friendliness for the
operator and minimal waiting for the correspondent on
line -.

The classical recognition methods which we initially
used (DTW and HMM) yielded weak results. Too many
confusions occurred within 6 confusable letter subsets :
{P, T}, {B, D, V}, {U, Q}, {A, K}, {F, S, R, L, M, N}
and {G, J}, in normal conditions already and even more
in the presence of noises.
To solve this problem, we have designed a new method
called STNN, based upon Artificial Neural Networks [2].
It focuses on the discriminative segments of the speech
signal, where distinct acoustic information is localized.
The discriminative speech segments are determined using
the segmentation given by the first pass (the classical
recognition method) and an energy criterion.

2.2. Computer phone book

This module manages the database which contains
information about the company members and the
retrieval of information according to the operator
requests.
The system proposes an access by name, by extension or
by department. The major difficulty which we met
concerns the information retrieval procedure based upon
the name of an employee. This procedure is needed
because the exact spelling of a name is sometimes neither
known by the operator nor by the external phone
correspondent. The method developed here consists in
comparing all the possible pronunciations of the spelled
name with all the possible pronunciations of the names
stored in the database. The pronunciations are stocked
under a phonetic code form. These are built by a rule-
based system which performs a phonemization, favours
the most accurate sounds and groups together some
sounds in order to obtain a limited number of codes for
each requested name [3]. In the case of a selection of less
than 7 names, the system lists the employees to the
operator. Otherwise it questions her about the first name
or department, to select the desired employee.

3. ASSESSMENT

3.1. Speech recognition

With the sole classical method, we achieved a recognition
rate of 70% on the confusable letters -(A, K), (U, Q), (P,
T), (B, D, V), (G, J) and (F, S, R, L, M, N) - and 98% on

the other ones - (C, E, H, I, O, W, X, Y, Z, É) -. Figure 1
presents the results obtained with the addition of the
STNN method. We can notice the increase of the
recognition rates. Only few confusions remain within the
{B, D, V} and {F, S, R, L, M, N} subsets. In this last
subset, almost all the mistakes correspond to confusions
between M and N. For this reason, we have decided not
to distinguish these two letters in the computer phone
book which leads to a recognition rate of 97% in the {F,
S, R, L, M/N} subset.
This STNN method has also been validated in a more
general environment, with speaker independent and noise
robustness conditions [4].

3.2. Computer phone book

Several factors have been studied on the name retrieval
system, with the aim of verifying the tolerance to
orthographical errors and the efficiency of the access
procedure to the database.
A corpus of 1600 names spelled by 16 phone
correspondents who were unaware of the orthographical
spellings has been constructed and the system was
consulted with these spellings.
The evaluation of the procedure showed that 93.5% of
these names (1492) were correctly retrieved in the
database with an average of around two names proposed
by the system for a given request. Among the 1600 names
contained in this test, 875 have been wrongly spelled.
The number of mistakes committed on these names adds
up to 1592 that is to say an average of nearly 2 mistakes
per name. The study has revealed that the orthographical
tolerance of the system was not sensitive to the number of
mistakes contained in a name..
Figure 2 shows the main error sources observed : 25% are
due to caller pronunciation mistakes, 65% to operator
spelling errors (deletion, insertion or substitution of
letters which significantly changed the phonetic
representation of the name) and only 10% to system
tolerance insufficiency.
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To decrease the number of spelling errors, we
implemented a new function which allows the operator to
spell only the first letters of the requested name.
Moreover, we used this evaluation to complete the rule-
based system which performs the phonemization in order
to reduce the weaknesses of the system.

3.3. Global evaluation

A global evaluation of the system has been performed,
concerning qualitative and quantitative aspects
(efficiency, ergonomics, response time...). Figure 3 shows
both the number of names selected by the system for the
different requests and the corresponding duration
intervals (minimum and maximum durations observed
from the beginning of the request to the transfer of the
communication). As we can see, in 57% of the
interrogations - 850 out of 1492 -, only one employee is
proposed to the operator which gives rise to the faster
information retrieval. The second dialogue procedure

corresponding to the selection of a limited number of
employees - between 2 and 7 - is encountered in 38% of
the situations. Then the last script allowing to deal with
an important number of selected names, is only applied in
5% of the requests. These correspond to some very
common names in Lorraine such as - SCHMIDT,
MULLER, BECKER,etc -.
The total duration of a request which corresponds to the
waiting time of the correspondent after asking the
operator, can be split into three parts (precisions are given
in the table 1):

• spelling of the name done by the operator;
• interpretation of the system, information retrieval

and selection of a name;
• validation from the operator and transfer of the call.

Depending upon the number of employees selected by
the system from the spelling given by the operator, the
time associated with the second phase varies
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phase
name

spelling
retrieval

validation
transfer

total
request
length

1 employee
(57%)

from
7 to 11 s

about 6 s about 5 s
from

18 to 22 s

between
2 and 7
(38%)

from
7 to 11 s

from
10 to 30 s

about 5 s
from

22 to 46 s

more than
7 employ.

from
7 to 11 s

from
18 to 38 s

about 5 s
from

30 to 54 s

Table 1: request times of the system (in second)
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considerably (from 6s to 38s max when the operator has
to answer questions to the system in order to select the
desired employee between an important list of names
selected). By contrast, the first and the third phases are
independent of the dialogue script.
As we can see (figure 3), 80% of the requests last less
than 30 seconds and only 5% more than 50 seconds (max.
54 s). It is quite difficult to judge precisely these waiting
times from the point of view of the correspondent as they
seem very long in the case of numerous selections of
names - from 22 to 54 seconds -. Indeed, a sighted
operator who was working in the same company during
the system development processed these calls quickly -
between 10 and 20 seconds - with a classical computer
phone book. However we can notice that during a
selection of only one employee, 57% of the retrievals, the
interrogation times of the assistance system (from 18 to
22 s) are close to those which are obtained by the sighted
operator.
Still, if we compare the times concerning the use of the
system with those which were obtained by the partially
blind operator before the installation of the system - she
was using over-proportioned paper phone books -, we can
remark a noticeable improvement of the quality of the
phone welcome. Indeed, the average time of a retrieval
was about 1 minute and 15 seconds, with some quite
prolonged gaps - from about 45 seconds to 2 minutes -.

4. CONCLUSION

The aim of the project was to provide the blind
switchboard operator with an operational system
integrated within her working environment which would
allow her to interrogate a database orally. Important
human motivations were at the center of this realization.
These have encouraged the people involved to develop
this system and, to a greater degree, the operator to train
and to integrate the system in her working environment.

The strong points of the system are the following ones:

• the system enables the operator to fulfil her
principal task which consists in retrieving the extension
of the company employees at an external
correspondent’s request. Without this assistance and
considering the fall of her visual acuteness, the operator
would not have been able to carry on her work alone;

• the accesses to the data are well fitted to the
information retrieval needs of the operator;

• the management of the calls which have to be re-
oriented - busy or free line - is efficient in the system,
easy to use and fast (the operator can redirect a call to a
secretary, a neighbor or a co-workers of the desired
employee). This is an important element for the quality
of the phone welcome;

• the system is user-friendly. Only two manual
switches have been introduced on the operator’s desk.

Moreover, the head-phone which replaces her classical
phone handset enables her both to communicate with the
assistance system and with the phone correspondent. So
there is no microphone or head-phone manipulation
associated with these two kinds of communication;

• the dialogue scripts have been well assimilated by
the operator who generally sets up exchanges with the
system, extremely well;

• the language used by the operator is simple while
being reduced to the minimum to bring the shortest
processing times.

On the contrary, several aspects of the system present
some weak points:

• the language is artificial and very constrained.
Because it is not like natural language it needs careful
learning;

• the possible recognition errors have required the
installation of an auditory feed-back. Nevertheless, it is
obvious that it would be more convenient to work
without this echo which slows down the exchanges as
well;

• the necessity of having to pronounce the name and
extension spellings in an isolated way - pause after each
word - is constraining. There is thus a lack of natural and
also a waste of time which is an important element for
the quality of the phone welcome.

The whole system has been operational for three years
now and is fully convenient for the operator who uses it
daily. During the development of the project she was
working with a sighted operator. Today, with the
evolution of the telephone switchboard reducing the
number of calls, and after the pension leaving of her
colleague, she is working alone at the telephone office.
The system maintenance is done by the technical team of
the SOLLAC enterprise who participated to the project
realization. They are now thinking on it physical
adaptation to the new telephone switchboard that is
planned to be installed in the next future.
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