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ABSTRACT 

This paper describes the preliminary specifications fora speech input/ 

output system as it will be used in a research environment. The main 

emphasis on selection of the hardware and software is put on flexibility. 

To accanplish this, the SUN-2 workstation with a co-processor for speech 1/0 

have been selected running under the UNIX operating system. 

INTRODUCTION 

During the investigation period in the first half-year of this project we 

have carried out three experiments: 

- A comparison has been made between written output and speech output for 

help functions. 

- The next experiment was to compare written input and speech input to 

annotate text. 

- A attempt to write a device driver fora simple 1/0 card and UNIX bas 

been made. 

Details about the three experiments are described in the next sections. 

These experiments were also carried out to obtain requirements fora speech 

input/output system in a research environment. 

The results of the implementation of these two experiments with users 

revealed that quite some time and software effort is required to set up a 

relatively simple experiment and that small changes are difficult to make. 

Also the response times for speech ouput require attention. 

In the second part of the first year of this project the following 

activities have been carried out: 

a. a flexible software environment bas been designed and partly 

implemented. 

b. hardware bas been selected and ordered which allows for speech input 



-2-

TECHNICAL DESCRIP'l'ION OF THE EXPERIMENTS 

Help messages 

~e!_C!: i~tiO.!!_ 

The purpose of this experiment was to make a canparison between written and 

spoken help messages. 

The help messages were related toa task in an existing wordprocessor. The 

selected task was formatting, which could be applied to either a textpage or 

a textparagraph. 

Since it was not possible to modify the wordprocessor, a small keyboard bas 

been built with four keys. This small keyboard was connected toa personal 

computer. 

The first key was the actual HELP key to call for assistance. 

The next two keys were used as selection, one for YES the other NO. 

Finally there was a repeat key, to repeat the message. 

The voice messages were stored in PCM code on hard disk, which results in 

high quality speech output. 

The written help messages were displayed on the screen of the PC. 

Technica! conclusion 

It is very difficult to simulate a new environment with this approach. 

In the first place the existing wordprocessor does not allow for any 

modification. 

Next it is rather time consuming to build additional hardware like the 

keyboard. 

Also functionally there is a problem, since the written help messages are 

written on a screen separate from the wordprocessor, which is not the case 

in nonnal equipment • 

In case of speech the output should be interrupted as soon as a next 

selection in the menu tree is done. 

Text annotation 

De!_C!: iptiO.!!_ 

The purpose of this experiment was to make a comparison between text 
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For this experiment a general purpose computer has been used, which has a 

mouse as pointing device. Connected to this workstation was a taperecorder 

to store the voice annotations. 'l'his taperecorder can be controlled by the 

ccmputer, to store and recall messages. 

The experiment starts with the display of a textpage on which the 

annotations will be done. The location on the page where the annotation 

should be placed is indicated with the pointing device (mouse) and after 

selection a marker is displayed indicating that there will be an annotation 

at this location. Next the content of the annotation can be entered. 

In case of text, a window is opened in which the text can be entered. 

In case of voice, the taperecorder goes to the next empty position on the 

tape and recording is possible. 

When the annotation is finished the marker is the only indication of an 

annotation. 

In order to retrieve the content of annotations the mouse has to point at a 

marker, and after selection the related annotation window is displayed or 

the related speech block is replayed from the taperecorder. 

Conclusion 

There is still a considerable programming time required to do an experiment 

like this. 

The usage of a programmable taperecorder is an attractive solution to record 

messages for this experiment, but for on line assistance like help, the 

response time is too long. 

Speech 1/0 and UNIX 

~e!,C!_iptio~ 

The goal of this project was to enable the UNIX system, as implemented on 

the SUN workstation, to acquire and playback speech via digital to analog 

and analog to digital converter channels. The first approach to achieving 

this goal was to install, in the SUN workstation, a custom hardware board 

that performed the functions of A to D and D to A conversion. The board 

transferred the digitized speech signals to and from SUN's memory using 

direct memory access. Adapting the board to the SUN system required both 
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hardware modifications to the board and software adjustments to the UNIX 

system. The hardware modifications allowed the speech board to interact with 

hardware 1/0 systems on the SUN (i.e. interrupt control and memory 

transfer}. The software modification to UNIX involved writing and installing 

the speech board's device driver. In addition, programs were written to 

examine the ability of the board to operate concurrently with other UNIX 

processes. After extensive experimentation with alternative device drivers 

and UNIX programs, we decided that the present speech board was inadequate 

for our needs. The board required exclusive use of the SUN hardware bus (the 

multibus}. This interacted with the disk drive OMA which also required the 

exclusive use of the multibus. Neither the SUN hardware nor the software 

device drivers could resolve this bus contention. 

Conclusion 

The possible solutions were to rewrite the disk device driver, to suspend 

all other processing du.ring disk/speech board transfers, or to acquire 

different speech acquisition hardware. We decided that a board with a memory 

buffer and a better multibus memory interface was necessary to allow speech 

acquisition and production from the UNIX system. 

PRELIMINARY SPECIFICATIONS OF THE SPEECH 1/0 SYSTEM 

lntroduction 

The previous experiments have learned us that we should continue our work in 

the following steps: 

a. speech input/output (no voice recognition}. 

exanples: 

- simple explications toa user (HELP key} 

- text annotation: 

add comment to text in spoken form 

allow simple editing of speech 

investigate handling by a secretary 

- assistant functions: 

explanation and assistance determined by context 

explanation and assistance determined by knowledge of the system and 

the user. 
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b. speech input/output (limited recognition, fixed vocabulary, single user). 

examples: 

- telephone applications: 

manager/secretarial tasks 

- retrieval of information 

c. dialogue systans. 

In order to carry out these experiments it is useful to continue the 

experiments in the same hardware and software environment to prevent us of 

redoing things which have been done on another system. 

This requires a flexible hard- and software environment. 

Hardware environment 

The canputer which has been chosen is a SUN-2 workstation with the following 

specifications: 

- main memory 

- disk capacity 

- display 

resolution 

refresh rate 

- operating system 

- canpilers 

2 MB 

42 MB 

19-inch landscape 

1152x900x1 monochrome 

66 Hz, non-interlaced 

Berkely 4. 2 bsd Unix 

c, Fortran, Pascal ( C will be used) 

For the input and output of speech a software programmable co-processing 

system will be ordered. This system allows us to sample in real time (10 

J(Hz) the incoming data and provide the interface to UNIX. The processing 

speed of this co-processing system is enough to do data canpression. 

Software environment 

The design of experiments with users to obtain information about user 

behaviour requires a sophisticated user interface, since this user interface 

should be at the level of current technology, and it should also be easy to 

design and modify the interface. 
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Since the first experiments will be related to user assistance fora 

required task, PROLOG bas been chosen to be the language to describe the 

process. 

The description of the user interface will be in the form of state 

transitions. And the related interface to the user will be done by 

displaying a screen layout which belongs to the current state. 

This means that provisions in PROLOG should be made to display screen 

layouts and to output speech messages. 

The second part of the required software tools is a graphic package to draw 

screen layouts, which can be stored and called back to the screen by PROLOG. 


