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Abstract. 

Tuis report specifies an interface for controlling the home system by telephone. The user inter
face consists of an ordinary telephone set: the user supplies information by pushing the but
tons, the system supplies feedback by using synthetic speech. Tuis study addresses the user 
interface problems that are due to the limited bandwidth of the input and output media. Much 
attention is given to the way in which synthetic speech feedback can be used and how the se
mantics of the buttons can be made clear to the user. It does not address the problem of finding 
out whether the functionality offered by the system matches with the user's intentions. 



1. Problem definition 

1.1 lntroduction. 

One of the research issues of the Home-project is, how equipment at home can be remotely 
controlled by telephone. Much of the effort is invested in the development of the infrastructure 
needed in the house for enabling such facilities. Until now there is little experience on the or
ganisation of the user interface for these features . The IPO is requested to participate in the de
sign of a user interface for facilities that enable users to remotely control equipment at home by 
the telephone. 

1.2 Constraints on input and output. 

The hardware of the user interface is an ordinary push-button telephone supporting DTMF. As 
a consequence, the user has twelve buttons available for input and the system can only provide 
the user with auditory feedback (sound and voice). No speech input will be used. 

000 
000 
000 
~00 

input 

1.3 Application. 

output 

The user interface for such facilities is developed with an application in mind. That application 
is the control of the lights in the house by telephone. The user should be able to switch on and 
off several lights at home. He should also be able to ask whethér a lamp in the house is on or 
off. Switching lamps on and off is a minimal application, extension of the interface should be 
anticipated. In this report it will also be shown how other equipment like the hearing and the 
curtains can be controlled over the telephone by the home system. 

1.4 Contents of the report. 

If the telephone is used as an interface for new functionality, users of ten do not make use of the 
added functions. Many features modem telephone systems offer, often remain unused. Partly 
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this is because people are not aware of the functionality. An other reason is that people do not 
know how to use these functions. 

There is no way to overcome the problem that people are not aware of the functionality. Tele
phones only trigger people to make a phone call, not to control devices at home. With the de
sign of an appropriate interface, we hope to expose to the users how the home system should 
be used. The functionality the home system offers should be conceived as easy to use by nov
ice, casual as well as more experienced users. 

The next chapter of this report will focus on how to set up a connection to the home system, 
how it can be interrupted and how the connection can be broken. A discussion is held about 
how to prevent intruders from using the system, about how to stop intruders but also author
ized people from using the home system when you are at home and finally how to detect that 
someone misused your home system. 

Chapter 3 describes the input structure. It addresses the question how the sequence of digits is 
organized that selects a function of the home system. 

Chapter 4 describes the audio feedback. The user has to be informed about the state of the sys
tem. Feedback can only use the audio channel. How should it be organized. 

Chapter 5 addresses error repair facilities offered by the system. Errors always occur in man
machine communication. How should they be dealt with. 

Chapter 6 describes a full example of the interface. A specific configuration of the home sys
tem is defined and it is shown how the speech feedback could be organized. 

The appendix specifies the dutch version of the example as described in chapter 6. This exam
ple will be implemented. 

/ 

/ 
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2. Global overview. 

lf the user wants to con trol some device in the house by telephone, he first has to make a tele
phone connection to the house. Tuis part of the user interface will not be described here. It is 
controlled by telephone companies and highly standardized. The part of the user interface we 
will focus on, describes the dialogue between user and home system from the moment the tele
phone connection has been set up until the connection has been broken. 

2.1 Setting up a connection to the home system. 

After the system detects that a telephone connection has been set up, it waits for some time in 
order to give someone at home the opportunity to pick up the phone. After the telephone rang 
an arbitrary number of times, the system assumes that no one is at home and gets hold of the 
connection. lf technically feasible, the system could already claim the connection as soon as 
the user pushes a button and regards the received button press as being the first input event 
from the user. In this way the user has immediate access to the home system. 

2.2 Interruption of a session with the home system. 

After the system claimed the telephone connection, the user enters a session with the home 
system. During a session, someone at home is still able to pick up the phone and take over the 
connection. In this situation there is no need for the user to manipulate devices in the house any 
more, therefore the home system will withdraw from the dialogue and reset itself. Actions al
ready performed during the session will not be cancelled. During the entire session the system 
signals that someone is phoning in and using the system. 

2.3 Closing a connection to the home system. 

During a session the connection may break down. The user can deliberately break the connec
tion or the connection can break down due to an error in the telephone system. lf the system 
detects that the connection is broken, it always resets itself to the initial state. Actions already 
perf ormed during the session will not be cancelled. 

2.4 Security. 

Before a sequence of actions, like switching on some lights, can be performed, the user has to 
identify himself to the system. The main purpose for this is security. Only a very limited 
number of people are allowed to remotely control devices in the house. Therefore the user has 
to supply his identification code to the system. A identification code consists of a sequence of 4 
digits. lf the code the user supplies is not known by the system; the system closes the connec
tion and resets itself to the initial state. 

The number of four digits ensures that 10.000 different codes exist. The chance for an outsider 
to enter into the system by accident, is very small. Systematic scanning of all the user identifi
cation codes is expensive because the connection is closed after each incorrect code. The home 
system will probably not control equipment that makes such an investment pay. 

lf someone is at home while the home system is being remotely used, the session can be inter
rupted as is described in paragraph 2.2. 
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Security can be increased by adding a time out facility. If no button has been pressed during 
some time (e.g. two minutes), the system assumes the user to have left the phone and it doses 
the telephone connection. In this way the chance that an unauthorized person gets accidentally 
hold of the telephone connection is kept small. 

Another feature that could be added is logging the use of the system. The most important infor
mation to be logged, is the telephone number of the phone by which the user contacts the home 
system. together with the time the call is made. Unauthorised use of the system can thus be de
tected by the owner of the system. 
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3. General input structure. 

The user only has the 12 buttons of a telephone available to generate input events. Therefore 
the information the user supplies to the home system will consist of a sequence of digits. The 
user has to code his message into such a sequence. We suggest to use the two buttons * and # 
for general facilities (repair and extended help). 

People have difficulty in remembering sequences of digits. In order to diminish the memory 
load for the user as much as possible, the sequence of digits has to be structured and a meaning 
has to be given to the individual digits as much as possible. 

3.1 Structure. 

As already mentioned in the previous chapter the user first has to enter a valid user identifica
tion code before he can let the home system perform some actions. After the user has been cor
rectly identified, a sequence of actions can be specified. An action consists of a device code 
and an action code. The device code uniquely identifies the device that is addressed, the action 
code identifies the action to be performed by the device. 

The user identification code consist of 4 digits. Also the device code and the action code con
sist of a fixed number of digits: the device code of 4 and the action code of 1. 

Tuis structure should not be too difficult to learn. The codes consist of a fixed number of digits, 
the order of the codes is simple. 

3.2 User code. 

The user code consists of 4 digits. There is no way to reduce the memory burden of the user 
with this code. The code should be kept secret to prevent abuse of the home system. However 
the user should be able to change the code. Toen the user may choose a code that is easy to re
member and yet difficult to guess for other people. 

Probably the system has to be used by several people. It is suggested to give every user an indi
vidual user code. This prevents people not being able to enter into the system because someone 
else changed the user code. It also enables the system to adapt feedback to the level of exper
tise of a specific user. 

3.3 Device code. 

A device code consists of four digits. The user has to remember the code of the several devices. 
Therefore it is advisable to structure these codes. The organization proposed, is shown in table 
1. 
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TABLE 1. A possible organization for device codes. 

digit position digit meaning. 

1 type of device 

0 lamp 

1 curtains 

2 heating 

2 floor the device is on 

0 ground floor 

1 1st floor 

2 2nd floor 

3 room number on the floor 

(?0)0 living room on the ground floor 

(?0)1 kitchen 

(?1)0 bath room 

(?1)1 bedroom 

4 the location of the device 

(000)0 the lamp on the ceiling in the living room on the ground floor 

(121)0 the curtains for the window in the bedroom on the 2nd floor 

In principle up to 10.000 devices can be addressed this way. An ordinary house will probably 
not have so many devices available. With the organization scheme of table 1, up to 10 devices 
of the same type in the same room can be addressed. 

The first digit specifying the type of the device, has no semantic clue. However the number of 
different types will probably be small. The second digit of the code can be remembered by re
membering the floor the device is on. The third digit can be remembered by a systematic num
bering of the rooms on the given floor. The fourth digit can indicate a location in the room. 
However that will probably be no semantic cue to connect a number to a location. 

The question whether the user should be able to freely program the device codes or whether 
this coding scheme should be imposed to the user, remains to be answered. 

3.4 Action code. 

The action code consists of one digit. Ten different actions can be coded this way. Normally 
that will be enough, since the devices addressed are not very complex. 

lt is possible to interpret the action code differently for different kind of devices. However, this 
should normally not be done. The normal actions to let the device perform are to switch on and 
off, and to give its status. Conventionally, the digit O is associated with off and the digit 1 with 
on. 

The action coding suggested above, is shown in table 2. 
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TABLE 2. Proposed action coding scheme. 

code 

0 

1 

action 

off 

on 

A small problem occurs with the con trol of the curtains. Curtains cannot be switched on and 
off. The association can be made as shown in table 3. It might be remembered by the rule that 
if you switch off the lights, you open the curtains and if you switch on the lights, you close the 
curtains. Action code 1 is more generally interpreted as activation, 0 as de-activation. 

TABLE 3. Proposed action coding for curtains. 

code 

0 

1 

action curtains 

open 

close 

It is proposed that action code can be freely programmed for each kind of device. 
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4. Audio feedback. 

The system only has the audio channel available for feedback to the user. Normally, a distinc
tion is made between sound and speech as forms of audio feedback. 

4.1 Sound feedback. 

People are familiar with sound feedback generated by the telephone. An other advantage is that 
information is conveyed rapidly. A disadvantage is that people have to learn the meaning of the 
sound. Sometimes it is possible to make use of natural sounds, sounds people are already fa
miliar with. This type of sound could be used to suggest the switching of the lights or the clos
ing of the curtains. There is however no natural sound that bears association with processing a 
digit and checking whether the code supplied so f ar, exists. 

4.2 Speech feedback. 

Speech can convey a lot of information. Usually the interpretation of speech causes no prob
lem. Disadvantage is that the information transfer takes a lot of time and that people may think 
it rude to interrupt a message by pushing a button. Though people normally associate speech 
with interhuman communication, people are already familiar with equipment producing 
speech (radio, television, telephone) . The use of speech here is somewhat different (it is used 
in a dialogue with a device as communication partner), but no serious problems are expected if 
speech is used. 

4.3 Feedback for the home system 

It is suggested that initially only speech feedback is used in the home system. The reason for 
not using sound feedback is the problem of finding sounds that can easily be interpreted. Since 
it is expected that mostly novice and casual users make use of the system, there is also no op
portunity to teach users the meaning of the sounds. That is why the audio feedback is restricted 
to speech feedback. 

Because the contents of the feedback messages depends highly on the configuration of the 
home system, it is impossible to use prerecorded natura} speech. The number of messages 
would be to large to cover all possible configurations. Therefore synthetic speech will be used 
for feedback. The disadvantage of synthetic speech is its lower quality compared to natura! 
speech. An advantage is that users will always remember they are using a machine with limited 
communicative skills. 

The user should be able to interrupt the system. Therefore the speech feedback has to be 
stopped as soon as the user presses the next button. 

4.4 Condensed versus extended versions of spoken messages. 

The feedback about the options available, is automatically repeated again and again. Because 
of this, the user does not have to remember all the options at once. 

It takes a long time to transfer all information about the state of the system to the user by 
speech. Partly that information will already be known to the user. So it is not necessary to ver-
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balize all information. In interhuman communication the information supplied by a speaker 
heavily depends on what the speaker thinks the hearer already knows. After the message has 
been spoken, the user will remember some information the message contained. If the same 
message is literally repeated, the user will loose his attention (and miss the information he 
needs) because the message contains little new information. Therefore it is more appropriate to 
repeat a condensed version of the message. This also increases efficiency: the user will receive 
the needed information sooner. 

If the user doesn 't respond af ter the second, condensed help message, it is assumed that he still 
does not have enough information to make a selection. Therefore the system switches over 
again to the extended version and the same procedure is started all over again. 

If the user is familiar with the system, the condensed messages contain enough information for 
the user to make a selection. If this is the case, no extensive messages should be used any 
more. In order to cope with this situation, the level of expertise of the user is kept track of. The 
user can be viewed as a novice or as an expert user. If the user is assumed to be a novice user, 
the feedback consists of a repetition of the extended message followed by the condensed one. 
If the user is assumed to be an expert user, only the condensed version of the message is used. 

Initially the user will be assumed to be a novice user. The level of expertise is increased if the 
user has proven some expertise. It is proposed to increase the level of expertise if the user has 
provided the system with a device code and an action code without making mistakes. The user 
is able to decrease his assumed level of expertise by pressing the * button. 

Because the user is uniquely identified by a user code, it is possible to store the individual ex
pertise level between sessions. The level of expertise at the start of a session is the same as the 
level of expertise at the end of the previous session. An other extension of the interface could 
be the introduction of multiple levels of expertise and their corresponding versions of the mes
sages. 
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5. Repair facilities. 

Usually errors occur in man-machine communication. It is the system's job to minimize the ef
fort to repair errors. A distinction is made between the situation in which the system detects an 
error and the situation in which the user detects an error. 

5.1 System detects an error. 

If the system detects an error, an error message is supplied to the user, first by giving the error 
sound and next by speaking an appropriate message. The last button press is skipped; the sys
tem remains in the same state as it was. 

5.2 User detects an error. 

If the user detects an error, he can skip the current code by pressing the button#. This holds 
while supplying the user code as well as while supplying a device code. Because an action 
code has a length of one digit, no repair is possible while supplying the action code. If, howev
er, the button # is pressed directly after the action code was supplied, the last action is can
celled, the device is put back to its old state. 

A more rigorous action the user has available is to break down the connection to the home sys
tem by putting down the receiver. The system will detect that the connection is broken and will 
reset itself to the initia! state (see paragraph 2.3). 

No error repair facilities are offered at digit level. There is no button available any more and it 
does not improve efficiency very much because a basic session consists of only five button 
presses. 
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6. Example. 

In this chapter an example will be described, in order to show the total working of the system 
as proposed in the previous chapters for a particular configuration. 

6.1 Configuration. 

In this example three types of devices are connected to the home system (table 4). 

TABLE 4. Overview of the device types. 

type of device device number 

a lamp 1 

curtains 2 

the healing 3 

It is assumed that all devices can be individually controlled. So in each room the heating can be 
controlled separately. 

The house consists of three floors (table 5). 

TABLE S. Overview of the floors. 

floor 

ground floor 

first floor 

ceiling 

floor number 

0 

1 

2 

The major rooms in the house are listed in table 6. 

TABLE 6. Overview of the rooms. 

floor room room number 

ground floor living room (0)1 

kitchen (0)2 

hall (0)3 

garage (0)4 

1st floor bath room (1)1 

front bedroom (1)2 

back bedroom (1)3 

spare room (1)4 

corridor (1)5 

ceiling large bedroom (2)1 

small bedroom (2)2 

The devices listed in table 7, are connected to the home system. There is no location of the 
heating; the heating is controlled per room. Therefore code of the location of the hearing is al
ways 0. 
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TABLE 7. Overview of the locations. 

type of device floor room location number 

a lamp ground floor living room on the front (101)1 

on the back (101)2 

kitchen on the ceiling (102)1 

hall on the ceiling (103)1 

garage on the ceiling (103) 1 

first floor bath room on the ceiling (111) 1 

front bedroom on the ceiling (112)1 

near the bed (112)2 

back bedroom on the ceiling (113)1 

near the bed (113)2 

spare room on the ceiling (114)1 

near the bed (114)2 

corridor on the ceiling (115) 1 

ceiling large bedroom on the ceiling (121)1 

near the bed (121)2 

small bedroom on the ceiling (122)1 

near the bed (122)2 

curtains ground floor living room front window (101)1 

back window (101)2 

kitchen window (102)1 

first floor front bedroom left window (112) 1 

right window (112)2 

back bedroom left window (113)1 

right window (113)2 

spare room window (114)1 

ceiling large bedroom left window (121)1 

right window (121)2 

small bedroom window (122)1 

the heating ground floor living room (101)0 

kitchen (102)0 

hall (103)0 

garage (103)0 

first floor bath room (111)0 

front bedroom (112)0 

back bedroom (113)0 

spare room (114)0 

corridor (115)0 

ceiling large bedroom (121)0 

small bedroom (122)0 
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The action code for the different types of devices is given in table 8. 

TABLE 8. Overview of the action codes. 

type of device action action code 

alamp switch off the lamp 0 

switch on the lamp 1 

curtains open the curtains 0 

close the curtains 1 

the healing switch on the healing 0 

switch off the healing 1 

Table 4 to 8 define all device and action codes. Every type of device is located in three steps: 
the floor, the room on that floor and the position in that room. The meanings of an action code 
can differ between two type of devices. 

6.2 Speech feedback. 

This section will describe the construction of the feedback message the systems supplies to the 
user. These contents of the message depend on how many digits of the action/device code have 
already been supplied, by the meaning of the already supplied digits and on the current help 
level. 

The general construction of the generated message is: 

• interpretalion of the previous button or error message, 

• repeat unlil the user presses a button 

• introduclion (what to select) 

• for all options available 

• give interpretation and corresponding button 

• genera! options 

• closure of message 

• small pause 

A message is stopped as soon as the user pushes the next button. 

Only relevant options are mentioned in the message. 

The information supplied in the different parts of the message depends on the help level. Two 
levels of help are introduced in this example: help level 'expert' and 'novice'. 

The way in which the introduction, the elementary options and -the interpretations are con
structed for both help levels during the device code en try, is described in table 9. 

Table 10 describes the same for the action code entry. The conclusion of an action code is the 
conclusion of the entire sequence and is therefore made independent of the help level. 

Table 11 describes the error messages, used in case the button pressed by the user, has no valid 
interpretation. 
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TABLE 9. Speech feedback during entry device code. 

state history 

initia} state 0 

before 2nd digit (1) 

before 2nd digit (2) 

before 2nd digit (3) 

before 3rd digit (1, floor) 

before 3rd digit (2, floor) 

before 3rd digit (2, floor) 

message: (introduction, option, closure, interpretation) 

help level 'expert' help level 'novice' 

select device. what kind of device you want to act upon? 

<type of device>, <code>, 

please select device. 

<type of device> . 

select floor. 

<floor>, <code>, 

the <floor>. 

please select floor. 

select floor. 

<floor>, <code>, 

please select floor. 

the <floor>. 

select floor. 

<floor>, <code>, 

please select floor. 

the <floor>. 

select room. 

<room>, <code>, 

please select room. 

the <room>. 

select room. 

<room>, <code>, 

please select room. 

the<room>. 

select room. 

<room>, <code>, 

please select room. 

the <room>. 

15 

for <type of device> press <code>, 

please select the kind of device. 

<type of device>. 

which floor is the lamp on? If it is 

on the <floor> press <code>, 

the <floor>. 

please select the floor the lamp is on. 

which floor are the curtains on? lf it is 

on the <floor> press <code>, 

please select the floor the curtains are on. 

the <floor>. 

which floor is the heating on? If it is 

on the <floor> press <code>, 

please select the floor the healing is on. 

the <floor>. 

which room on the <floor> is the lamp in? 

If it is 

in the <room>, press <code>, 

please select the room on the <floor> the 

lamp is in. 

the <room>. 

which room on the <floor> are the 

curtains in? If it is 

in the <room>, press <code>, 

please select the room on the <floor> the 

curtains are in. 

the <room>. 

which room on the <floor> is the 

hearing in? If it is 

in the <room> press <code>, 

please select the room on the <floor> the 

healing is in. 

the <room>. 



TABLE 9. Speech feedback during entry device code (continued). 

state history message: (introduction, option, closure, interpretation) 

help level 'expert' 

before 4th digit (1, floor, room) select location. 

<location>,<code>, 

please select location. 

the <location>. 

before 4th digit (2, floor, room) select location. 

<location>,<code>, 

please select location. 

the <location>. 

before 4th digit (3, floor, room) no specific location, 

please press any digit. 

ok. 

TABLE 10. Speech feedback during entry action code. 

history message (introduction, option, interpretation) 

help level 'novice' 

where in the <room> is the lamp? 

If it is 

<location>, press <code>, 

please select the location in the <room> 

the lamp is in. 

the <location>. 

where in the <room> are the curtains? 

If it is 

before the <location>, press <code>, 

please select the location in the <room> 

the curtains are in. 

the <location>. 

the heating doesn 't have a specific location. 

please press any digit. 

ok. 

help level 'expert' help level 'novice' 

(1, floor, room, location) 

The lamp <location> is <status>. 

Select function. 

switch <action>, <code>, 

keep <status>, <code>. 

please select function. 

The lamp <location> is <status>. 

If you want to 

switch <action> the lamp, press <code>, 

keep the lamp <status>, press <code>. 

please select the function for the lamp. 

the lamp on the <floor> in the <room> <location> has been switched <action>. 

(2, floor, room, location) 

The curtains <location> are <status>. 

Select function. 

<action>, <code>, 

keep <status>, <code>, 

please select function . 

The çurtains <location> are <status>. 

If you want to 

<action> the curtains, press <code>, 

keep the curtains <status>, press <code>, 

please select the function for the curtains. 

the curtains on the <floor> in the <room> <location> has been <action>. 
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TABLE 10. Speech feedback during entry action code (continued). 

history message (introduction, option, interpretation) 

help level 'expert' help level 'novice' 

(3, floor, room, location) 

The heating in the <room> is <status>. 

Select function. 

The heating in the <room> is <status>. 

If you want to 

<action>, <code>, 

keep <status>, <code>. 

please select function. 

switch <action> the heating, press <code> 

keep the heating <status>, press <code>, 

please select the function for the heating. 

the healing on the <floor> in the <room> has been switched <action>. 

TAB LE 11. Error messages. 

help level 'expert' help level 'novice' 

invalid button <button>, try again. you pressed the invalid button <button>, please try again. 

After the specific options, the genera} options are presented to the user: * to decrease his as
sumed expert level and # for cancelling the current selection. These messages are described in 
table 12. 

TABLE 12. Speech feedback on general options (extended messages, cancel). 

state 

all states 

initia! state 

other states 

message (option, interpretation) 

help level 'expert' 

for extended messages, *, 

extended messages. 

nothing to cancel . 

to cancel,#, 

cancelled. 

help level 'novice' 

sorry, no extended messages available. 

nothing to cancel. 

to cancel the current selection, press #, 

current selection is cancelled. 
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Appendix: A dutch example of the interface. 

The appendix specifies the dutch version of the example as described in chapter 6. This exam
ple will be implemented. Table 13 to 18 correspond to table 7 to 12 of chapter 6. 

TAB LE 13. Overview of the locations. 

type of device floor room location number 

de lamp op de begane grond in de woonkamer aan de voorkant 1011 

aan de achterkant 1012 

in de keuken op het plafond 1021 

in de hal op het plafond 1031 

in de garage op het plafond 1041 

op de eerste verdieping in de badkamer op het plafond 1111 

in de voorste slaapkamer op het plafond 1121 

bij het bed 1122 

in de achterste slaapkamer op het plafond 1131 

bij het bed 1132 
in de logeerkamer op het plafond 1141 

bij het bed 1142 

op de overloop op het plafond 1151 
op de zolder in de grote slaapkamer op het plafond 1211 

bij het bed 1212 
in de kleine slaapkamer op het plafond 1221 

bij het bed 1222 

de gordijnen op de begane grond in de woonkamer bij het raam voor 2011 
bij het raam achter 2012 

in de keuken bij het raam 2021 
op de eerste verdieping in de voorste slaapkamer voor het linker raam 2121 

voor het rechter raam 2122 
in de achterste slaapkamer voor het linker raam 2131 

voor het rechter raam 2132 
in de logeerkamer voor het raam 2141 

op de zolder in de grote slaapkamer voor het linker raam 2211 

voor het rechter raam 2212 
in de kleine slaapkamer voor het raam 2221 

de verwarming op de begane grond in de woonkamer 3010 
in de keuken 3020 
in de hal 3030 
in de garage 3040 
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TABLE 13. Overview of the locations. 

type of device floor room location number 

de verwarming op de eerste verdieping in de badkamer 3110 

in de voorste slaapkamer 3120 

in de achterste slaapkamer 3130 

in de logeerkamer 3140 

op de overloop 3150 

op de zolder in de grote slaapkamer 3210 

in de kleine slaapkamer 3220 

TABLE 14. Overview of the action codes. 

type of device action action code 

de lamp uit 0 

aan 1 

de gordijnen open 0 

dicht 1 

de verwarming laag 0 

hoog 1 

TABLE 15. Speech feedback during entry device code. 

state history message: (introduction, option, closure, interpretation) 

help level 'expert' help level 'novice' 

initia) state O kies een apparaat met welk apparaat wilt u werken? 

before 2nd digit ( 1) 

before 2nd digit (2) 

before 2nd digit (3) 

<type of device>, <code>, met <type of device>, druk dan op <code>, 

kies het apparaat. welk apparaat kiest u. 

<type of device>. 

kies een verdieping. 

<floor>, <code>, 

<lfoor>. 

kies de verdieping 

kies een verdieping. 

<floor>, <code>, 

kies de verdieping. 

<floor>. 

kies een verdieping. 

<floor>, <code>, 

kies de verdieping. 

<floor>. 

<type of device>. 

op welke verdieping bevindt zich de lamp? Is de lamp 

<floor>, druk dan op <code>, 

<floor>. 

kies de verdieping waarop de lamp zich bevindt. 

op welke verdieping bevinden zich de gordijnen? 

Zijn de gordijnen 

<floor>, druk dan op <code>, 

kies de verdieping waarop de gordijnen zich bevinden. 

<floor>. 

op welke verdieping bevindt zich de verwarming? 

Is de verwarming 

<floor>, druk dan op <code>, 

kies de verdieping waarop zich de verwarming bevindt. 

<floor>. 
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TABLE 15. Speech feedback during entry device code (continued). 

state history message: (introduction, option, closure, interpretation) 

before 3rd digit (1, floor) 

before 3rd digit (2, floor) 

before 3rd digit (2, floor) 

help level 'expert' 

kies een kamer. 

<room>, <code>, 

kies de kamer. 

<room>. 

kies een kamer. 

<room>, <code>, 

kies de kamer. 

<room>. 

kies een kamer. 

<room>, <code>, 

kies de kamer. 

<room>. 

before 4th digit (1, floor, room) kies een plaats. 

<location>, <code>, 

kies de plaats. 

<location>. 

before 4th digit (2, floor, room) kies een plaats. 

<location>, <code>, 

kies de plaats. 

help level 'novice' 

in welke kamer <floor> bevindt zich de lamp? 

Is de lamp 

<room>, druk dan op <code>, 

kies de kamer <floor> waarin de lamp 

zich bevindt. 

<room>. 

in welke kamer <floor> bevinden zich de 

gordijnen? Zijn de gordijnen 

<room>, druk dan op <code>, 

kies de kamer <floor> waarin de gordijnen 

zich bevinden. 

<room>. 

in welke kamer <floor> bevindt zich de 

verwarming? Is de verwarming 

<room>, druk dan op <code>, 

kies de kamer <floor> waarin de verwarmng 

zich bevindt. 

<room>. 

waar <room> bevindt zich de lamp? Is de lamp 

<location>, druk dan op <code>, 

kies de plaats <room> waar de lamp 

zich bevindt. 

<location>. 

waar <room> bevinden zich de gordijnen? 

Zijn de gordijnen 

<location>, druk dan op <code>, 

kies de plaats <room> waar de gordijnen 

zich bevinden. 

<location>. <location>. 

before 4th digit (3, floor, room) geen bepaalde plaats, de verwarming heeft geen speciale plaats, kies 

kies een willekeurig cijfer. een willekeurig cijfer. 

ok. ok. 
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TABLE 16. Speech feedback during entry action code. 

history message (introduction, option, interpretation) 

help level 'expert' help level 'novice' 

(1, floor, room, location) 

De lamp <location> is <status>. 

Kies een functie. 

<action> schakelen, <code>, 

<status> laten, <code>. Kies de functie. 

De lamp <location> is <status>. 

Als u de lamp wilt 

<action> schakelen, druk dan op <code>, 

Als u de lamp <status> wilt laten, druk dan op 

<code>. Kies de functie die u wilt uitvoeren. 

de lamp <floor> <room> <position> is nu <action>. 

(2, floor, room, location) 

De gordijnen <location> zijn <status>. 

Kies de functie. 

<action> doen, <code>, 

<status> laten, <code>. Kies de functie. 

De gordijnen <location> zijn <status>. 

Als u de gordijnen wilt 

<action> doen, druk dan op <code>, 

Als u de gordijnen <status> wilt laten, druk dan 

op <code>. Kies de functie die u wilt uitvoeren. 

de gordijnen <floor> <room> <location> zijn nu <action>. 

(3, floor, room, location) 

De verwarming <room> staat <status> . 

Kies een functie. 

<action> zetten, <code>, 

De verwarming <room> staat <status>. 

Als u de verwarming wilt 

<action> zetten, druk dan op <code>, 

<status> laten staan, <code>. Kies de functie. Als u de verwarming <status> wilt laten staan, 

druk dan op <code>. Kies de functie die u wilt 

uitvoeren. 

de verwarming <floor> <room> staat nu <action>. 

TABLE 17. Error messages. 

help level 'expert' help level 'novice' 

Toets <button>is ongeldig, probeert u het nog eens. De toets <button>is ongeldig, probeert u het nog eens. 
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TABLE 18. Speech feedback on genera! options (extended messages, cancel). 

state message (option, interpretation) 

help level 'expert' 

to decrease the expert level: 

help level 'novice' 

all states voor uitgebreidere boodschappen, *, -

uitgebreidere boodschappen. Er zijn geen uitgebreidere boodschappen beschikbaar. 

to cancel the current selections: 

initia! state 

other states 

er is nog geen apparaat gekozen. 

voor een ander apparaat,#, 

een ander apparaat. 

to stop the session: 

all states om te stoppen, neerleggen. 

er is nog geen apparaat gekozen. 

om een ander apparaat te kiezen, druk op#, 

een ander apparaat. 

Om te stoppen kunt u de telefoon neerleggen. 
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