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We have developed multiple bus timetable systems in various research projects. User tests have shown
that open user-initiative dialogue strategy based on human-human interaction is not an optimal starting

point for interactive systems.We have addressed the problem in various ways.

- the Busman system

Human - human interaction as the basis
- the Interact system

Welcome to the Helsinki automatic bus
timetable service. How may I help you?

"When does bus number 6 leave from
Halkaniemi to Hietalahti?"

Task-oriented system-initiative dialogue

=the Stopman system

‘Welcome to Busman, the Tampere bus
information service! How may I help
you?

—

At 10:59.

“When is the next bus from downtown to
Munkkiniemi which leaves after 10:58?”

=

I'm leaving from Central Square, and I'm
going to Hervanta.

Sorry, I didn't recognize that. Please tell
me where you are leaving from.

“From Central Square.’

Where are you going to?

A

"to Hervanta."

From Central Square to Hervanta use
lines 13 and 20. Do you want to hear
timetables?

=

"Yes."

From Central Square to Hervanta on
weekdays at 11:15 bus in line 23. (list
continues)...

e

Guidance

Ask a question

Now as a question from busman. You must speak to to busman aften
a tone. Press "continue" button, wait fot the tone and say:

"Which bus goes to Hervanta?"

Pl

Busman, Tampere
bus timetable
system wishes

Which bus
to Hervanta

welcome. \

Practice 1

[

Guidance

Good

Busman heard your input correctly and wil tell you the next departure time.

While listening to this information, you can try inerupting Busman. You can interrupt Busman by pressing any
telephone key while Busman s talking. This can come handly if Busman mishears you or you have already
heard what you wanted to know.

When does the
next one leave

dostr
Hervanta

Practice2

Conclusions

downtown to Munkkiniemi.

Unfortunately bus 44 does not go from

L4

Welcome to the Stopman timetable
service. You can ask help by saying "tell
instructions". Please tell the name of the
bus stop, for example "Main Square".

“Alexander Church”

=

"When does leave the next — what lines
go from downtown to Munkkiniemi?"

~

Do you want to retrieve timetable for stop
Alexander Church?

Sorry, I don't understand.

Munkkiniemi?"

"What lines go from downtown to

T

"Yes"

I AL 10:57.

Busman

In addition to asking for missing informa-
tion Busman is capable of taking the ini-
tiative in other situations as well. Most
importantly, the initiative is modeled in a
way which allows adaptive, truly mixed-
initiative dialogues to take place.

1. Initiative

Wait while the time table for Alexander
Church is retrieved. The time is 10:10.
Today, the next buses leaving from bus
stop Alexander Chuch are to Vehmainen
A number 5, now (list continues)... Give
your command, for example tell
instructions.

“Select a line”

Please tell the line number. You can a list
the lines by saying “list lines”.

Z

"Thirteen."

XX

Stopman

Most users can be satisfied with a ro-
bust, system-initiative interface. The
Stopman system provides a task-orient-
ed, system-initiated interface. The aim of
the system is to satisfy most of the call-
ers with the first timetable listing.

2.Error management

Implicit confirmations are used to help
the users to follow the dialogue. Further-
more, the Busman system is able to
change dialogue strategy in flexible ways
if problems occur.

System-initiative user interface guides
the user through the Stopman system.
Errors are prevented by providing exam-
ples of valid inputs. The system also
uses explicit confirmations in low condi-
fence score, high cost situations.

3.Help and guidance

Users quickly bypass general help
prompts. In addition to traditional help
functionality, integrated tutoring is used
to familiarize the users with the Busman
system. We have found that integrated tu-
toring is a good way to familiarize the
user to the rhythm of the interaction.

In order to provide help and guidance for
novice users, Stopman supports univer-
sal commands that adapt to the interac-
tion and can be used across applications.
For example, "what next?" gives rele-
vant guidance to the user, taking into ac-
count the current dialog situation and
history.

4. Multimodality

In the Busman application the tutor is im-
plemented as a multimodal application to
make the capabilities of the system visi-
ble and help the user to learn how to use
speech-only systems.

We have extended the Stopman system to
use smartphone displays to make listings
and menus more pleasant and efficient.
Menus for item selection are presented
also in graphical form. All system outputs
feature a small menu where global com-
mands, such as "Quit" and "Cancel" are
always presented.

Please tell the line number or
select it from the list.

| Y

<form> VoiceXML

<field> AM
<prompt> Descriptions
Please tell the line number or select it from the list.
</prompt>

<var name="display" value="Line number?" />
<option>13</option>

<option>22</option>

<option>15</option>
<option>Back</option>
<option>Quit</option>
<option>Quit</option>

</field>
</form>

We have presented three timetable systems with different interaction management approaches. Concluding from the tests with the Inter-

act system we found that it is not preferable to use human-human data, as such, to design spoken dialogue systems. This was shown in
the inefficiency of the initial design of Interact. The system-initiative Stopman system is able to serve most users with a single prompt and

Speech-based

usage changes towards even briefer interaction, which is shown in the shortening of call durations over time. The Busman system, on the
other hand, solves the inefficiency by using software tutors that familiarize users to the system and by using a truly mixed-initiative user in-
terface. Multimodality is used in both applications to support speech-based interaction.
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