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A VOICE OPERATED SYSTEM FOR ENVIRONMENT CONTROL* 

Henrik Wachtmeister & Bjorn Granstrom 

INTRODUCTION 
There are several different possibilities for environment control for physically disabled persons. In 
many cases speech is the most convenient and easy-to-learn alternative. In this study, we wanted to 
explore the possibility of voice control without being involved in major hardware system devel- 
opment. Thus, our guiding principle was that the system should connect easily to standard products 
for environmental control, be expandable and use standard equipment to the largest possible extent. 
The person that volunteered to try out this application already had a sip-and-puff operated system 
for limited environmental control through infra-red (IR) techniques. Rather than replacing this sys- 
tem, we decided to expand it with voice control and new possibilities. In this way, we could use the 
old system as back-up in case of system break-downs and we also got an immediate evaluation of 
relative drawbacks and merits of the two control modes. 

HARDWARE SYSTEM 
The prototype system is designed to be stationary in the bed room~living room along with the other 
equipment. Our test user is upper spinal cord injured and is totally paralysed from the neck down. 
He spends most of his time in bed. 

The combined system configuration consists of the old sip-and-puff operated equipment and a 
speech recognition unit in a personal computer. Both input options can be used in parallel for the 
old equipment, and new control possibilities are included in the speech operated sub-system. We 
decided to use a standard low-end IBM-compatible personal computer. The computer needed to be 
available at all times and should, hence, be silent. The selected one has no fan and uses floppy discs 
as storage media to avoid unnecessary noise. It would have been possible to use a portable com- 
puter to make the system portable, but we decided on this solution partly due to cost reasons but 
mainly because the advantage of an ordinary computer display for visual feedback. 

The voice recognition component was the RA 201, a half-size expansion board from Infovox AB 
- an isolated word recognition system with favourable performance (Paoloni & Pocci, 1989). The 
control functions are mediated to external equipment through a commercial programmable remote 
control using standard infra-red signals. The only hardware development needed was an interface 
between the parallel output connector of the PC and the remote control. It consists of only two IC, 
capacitors and wiring and is of a negligible additional cost. The external equipment is both standard 
IR-controlled electronic consumer products, such as TV, VCR, and a stereo rack with radio, tape 
recorder etc and specialized devices from Gewa AB in the "Infra-Link" product line, controlling 
door locks, lights and telephone, previously operated by sip-and-puff control. 

SOFTWARE SYSTEM 
The speech recognizer comes with software for vocabulary generation and training. It operates as a 
keyboard emulator, meaning that the effect of a recognition is a string of characters sent to another 
program. By the software it is possible to structure the vocabulary in a "syntax", meaning that all 
words are not available at all stages in the man-machine dialogue. This feature makes the recogni- 
tion both faster and more precise. 

Another useful feature is the capability to specify how close a voice command the target pronun- 
ciation need to be to be accepted. In this way, crucial commands could be protected against mis- 
identification from, e.g., conversations and other less sensitive functions demand less precise pro- 

*This paper was presented at the European Conference on the Advancement of Rehabilitation Technology, 
Nov. 5-8, 1990, Maastricht, The Netherlands 
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nunciation. 
Some of the capabilities of the sip-and-puff system has been augmented by special software. The 

telephone can now be used either by selecting a subscriber from a small personal telephone direc- 
tory on the computer or by dialling the number by speaking the individual digits. The voice control 
and the screen display make it easy to use all the functions of the consumer electronic products. Es- 
pecially the full use of the "video-text" of the television set has been very useful. 

EXPERIENCE FROM FIELD TEST 
The system has been in every-day use for almost two years. Changes in the external equipment, like 
the inclusion of a new stereo rack and concomitant changes in the command inventory, have been 
easy to implement. These changes also necessitated introduction and training of new word patterns. 
In most cases, the original word patterns have been stable and not necessary to modify. The sip- 
and-puff alternative has been used occasionally during system changes but the speech mode is pre- 
ferred whenever available. The new possibilities like the on-screen telephone directory and the 
primitive text generation capability are much appreciated as is the easy and extensive control of the 
consumer products. 

CONCLUSION 
We have demonstrated a voice control system, for physically disabled persons,, that operates with a 
minimum of specialized hardware. Some of the chosen solutions are dictated by the wish to build 
on the equipment already used by our test subject. For a more mobile person, the same solution 
could be used in connection with a portable computer. The telephone capability could be given a 
less expensive and more flexible solution through a standard modem. The use of a standard PC 
gives potential access to a wide variety of programs. Future expansions include improved software 
for text processing. We will utilize the predictive text generation software, developed in our de- 
partment, combined with voice input (Hunnicutt, 1986). 
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