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Awaxeipion AwtaAoyovu (1 amno 7)

 the central component of a dialogue system:
e accepts spoken input from the user,
e produces messages to be communicated to the user,
* interacts with external knowledge sources
e controls the dialogue flow.

 Various ways in which dialogue management
functions can be performed:

* From a fairly simple interaction (users retrieve
information and perform routine transactions)

* To complex tasks involving negotiation and problem
solving (require a more advanced type of interaction).



Awaxeipion AwtaAoyou (2 amo 7)

* The complexity of the task will be reflected in the
level of spoken language that is to be used:

e from a minimal subset of natural language (consisting
perhaps of only a small set of words such as the digits
0-9 and the words "yes" and "no“),

 to large vocabulary systems supporting relatively free-
form input.



Awaxeipion AwtaAoyou (3 amno 7)

* The input may be:
e spoken
* typed
e combined with other input modes (e.g Dual Tone
Multiple Frequency —DTMF- touch-tone),

* the output may be:
e spoken
 displayed as text on a screen,

e accompanied by visual output in the form of tables or
Images.

* Multimodal I/O will be discussed in next chapters



Awaxeipion AwtaAoyovu (4 amno 7)

* who controls the initiative in the dialogue:

e system-directed (the system asks a sequence of
guestions to elicit the required parameters of the task
from the user)

 user-directed (the user controls the dialogue and asks
the system questions in order to obtain information)

* mixed-initiative (dialogue control is shared: The user can
ask questions at any time, but the system can also take
control to elicit required information or to clarify
unclear information)




Awaxeipion AwtaAoyovu (5 amno 7)

e control the dialogue flow involves:
e determining what questions the system should ask,
* in what order,
* when.




Awaxeipion AwtaAoyou (6 amo 7)

* methods for controlling the dialogue flow:

* From scripts (oevaplo) as a sequence of choices in a
dialogue network (or dialogue grammar).

Generally used for system-directed dialogues.

* To more open-ended systems: in which the choice
of the next action is determined dynamically, based

on the current state of the dialogue
“agent-based” approach.



Awaxeipion AwtaAoyovu (7 amno 7)

Grounding (BepeAiwon): the process whereby participants in
dialogue try to ensure that what has been said in the dialogue
has been mutually understood.

* Grounding involves:

* verifying that utterances have been correctly understood
 asking for clarification of utterances that are unclear or ambiguous.

* Ways to achieve grounding:
e from simple confirmations
* to more complex grounding procedures.

The current presentation focuses mainly on dialogues:
e scripted and
* system-directed

implementation issues in text weeks



Dialogue Initiative (1 amo 2)

The process of dialogue between two humans can be
viewed as an exchange of information in which the
initiative may shift between the two participants.

For example:

e at one time A might be:

e asking all the questions,

* narrating some event, or

* commenting on some issue,

* while B might be in the role of listening and responding
minimally.

* At a later point the roles might be reversed.



Dialogue Initiative (2 amo 2)

In casual conversation: initiative may be fairly evenly
distributed and each person may initiate new topics
as they see fit.

* Generally speaking, in spoken dialogue systems the
initiative does not change within a dialogue in the
way it does in dialogues between humans and

* Tend to fall into one of the following categories:
1. System-directed (the system has the initiative).
2. User-directed (the user has the initiative).

3. Mixed-initiative (the initiative is shared).



System-directed Dialogue
(1 amro 3)

* The system asks one or more questions to elicit some information
from the user so that it can submit an appropriate query to the
external knowledge source.

* Most current spoken dialogue systems are system-directed.

* Typical example: a travel application: the system has to find out
the user's requirements: values for parameters such as:
destination, date and time of travel:

System: Where are you traveling to?
User: London.

System: What day do you wish to travel?
User: Friday.

System: At what time?

User: 9 a.m.




System-directed Dialogue
(2 amno 3)

* Generally constructed in such a way that the user's
input is restricted to single words or phrases that
provide responses to carefully designed system
prompts.

 Major advantage: the required vocabulary and
grammar for each response can be specified in
advance.

Speech recognition and language understanding are
constrained and are likely to be more accurate.

For simple dialogues of this type there are well-
understood methods for design and implementation.



System-directed Dialogue
(3 amro 3)

Disadvantages:

e restrict the user's input to predetermined words
and phrases,

 correction of misrecognised items difficult

* no opportunity for the user to take the initiative
and ask questions or introduce new topics.



User-directed Dialogues
(1 amro 3)

* The user asks one or more questions that the
system interprets and answers.

The user determines the questions to be
asked and the role of the system s to attempt
to answer the questions.

* The system may ask clarification questions, if
some aspect of the user's question is unclear.

* Like a natural language interface to a database,
in which the user queries the database using
natural language input.




User-directed Dialogues
(2 amro 3)

example:

User: How many employees living in the
London area earn more than 50,000€?

System: Fifty four

User: How many are female?
System: Eleven.

User: And managers?
System: Nine.




User-directed Dialogues
(3 amno 3)

Disadvantages:

* the system needs to have comprehensive
speech and language processing capabilities in
order to process and interpret a potentially
wide range of input.

* the user needs to be aware of the words and
phrases that the system can interpret.

e the system may also need the ability to keep
track of the entities discussed in previous
gueries.



Mixed-initiative Dialogue
(1 amno 2)

 Either participant can take the initiative to ask
guestions, initiate topics, request clarifications, and
SO on.

example:
System: Where are you traveling to?
User: | want to fly to London on Friday.
System: At what time do you want to fly to London?
User: Are there any cheap flights?



Mixed-initiative Dialogue
(2 amno 2)

* The term "mixed-initiative dialogue" has been used in a
more restricted sense, particularly within the VoiceXML
framework, to describe dialogues in which the system
has overall control of the dialogue but the user has
some ﬂexibilitK to volunteer more information than is
requested in the system's questions.

example:
System: Where are you traveling to?

User: | want to fly to London on Friday "over-
informative"

System: At what time do you want to fly to London?
User: 9 a.m.



Dialogue Control

* methods for representing and implementing the flow of the
dialogue:

* "finite state-based" systems: the dialogue flow can be
determined in advance and represented in terms of a
dialogue network or grammar.

* "agent-based" systems: the dialogue flow is determined
dynamically through a process in which the dialogue
manager performs some reasoning in order to determine its
next actions.

 "frame-based" systems: dialogue control is not completely
predetermined, yet not as open-ended, as in agent-based
systems.

a way of implementing the limited mixed-initiative dialogues




Finite State-based
Dialogue Control (1 amno 6)

* The dialogue structure can be represented in the
form of a state transition network (or graph) in
which:

* the nodes represent the system's questions

* the transitions between the nodes represent all the
possible paths through the network.

* The graph specifies all legal dialogues
* each state represents a stage in the dialogue in which
some information:
* is elicited from the user
* is confirmed with the user,
e or some action is performed by the system.



Finite State-based
Dialogue Control (2 amno 6)

| London
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example of a partial | | $Destination?
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$Day?
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Finite State-based
Dialogue Control (3 amno 6)

* There are many ways in which dialogue networks can
be extended to permit more complex dialogue
seguencing.

For example,

e sub-dialogues may be used to represent sub asks in the
dialogue, or tasks such as eliciting a date that occur
frequently.

In the Center for Spoken Language Understanding (CSLU)
toolkit there is a default repair sub-dialogue to handle
situations:

* where the system cannot detect any input from the user, or

* when recognition accuracy is beneath an acceptable
threshold.



Finite State-based
Dialogue Control (4 ano 6)

e Advantage: simplicity:

State transition networks are a natural way of modelling
dialogues that are system-directed and that involve well-
structured tasks and information that is to be exchanged
in a predetermined sequence.

* Toolkits (e.g. CSLU toolkit) that allow the dialogue flow
to be represented graphically, thus providing an
intuitive interface for the developer.

e But, inflexible: as the dialogue paths are specified in
advance, there is no way of managing deviations from
these paths.



Finite State-based
Dialogue Control (5 amno 6)

* Problems arise if the user needs to correct an item
or introduce some information that was not
foreseen at the time the dialogue flow was
designed.

Tasks involving some form of negotiation between
system and user cannot be modelled, as the course
of the dialogue cannot be determined in advance.

For example, planning a journey may require the
discussion of constraints that are unknown by either
the system or the user at the outset.



Finite State-based
Dialogue Control (6 amno 6)

* The most widely used form of dialogue control in
commercial systems at the present time

Fewer technological demands are put on the system
components, particularly the speech recogniser, as the
user's responses can be constrained and therefore
predicted.

Given this restricted input, there is no requirement for a
sophisticated natural language understanding
component.

The lack of flexibility and naturalness may be justified as
a trade-off against the technological demands.



Frame-based Dialogue Control
(1 arto 9)

* Similar to finite state-based systems: suitable for form-filling
tasks in which the system asks the user a series of questions
to gather information, and then consults the external
knowledge source,

 But in frame-based systems the questions do not have to be
asked in a predetermined sequence.

Example 1:
System: Where are you traveling to?
User: | want to fly to London on Friday.

Assuming that there are three items to information to be
elicited in this task - destination, date and departure time -
two of these have been supplied by the user in one utterance.



Frame-based Dialogue Control
(2 aro 9)

In a finite state-based system only one item of information
can be supplied at a time:

given that the system would have a recognition grammar to
recognise destinations following the system's prompt:

* the speech recogniser might return "London" and ignore
the remainder of the utterance. In this case the system
would then proceed to the next question and ask for the

travel date - which would obviously be confusing to the user
at this point.

* Alternatively the recogniser might fail to return anythinﬁ
because the user's input did not sufficiently match anything
in the recognition grammar. In this case the system would
ask the user to repeat, leading potentially to the same
problem all over again.



Frame-based Dialogue Control
X GE)

Requires three components:

* A frame (or template) that keeps track of the items of
information that the system has to elicit from the user.

* A more extensive recognition grammar.

* Adialogue control algorithm that can determine the
system's next actions based on the contents of the frame.

* The frame can be a simple data structure consisting of a
series of slots to be filled with appropriate values.

example of a frame:
before the system's initial prompt:

Destination: unknown
Date: unknown
Departure time: unknown




Frame-based Dialogue Control
(4 amno 9)

The frame can be more complex:

e.g.: three possible values:
* "unknown"
e "filled"
* One indicating whether the value has been verified or
not.

e Within the 3rd value there could be further
distinctions,

e.g.:
* the level of confidence in the filled value,
* the way in which it was verified.




Frame-based Dialogue Control
(5 amro 9)

These additional elements would have implications
for the dialogue control algorithm in terms of the
sorts of questions that the system should ask next.

e.g.
 a value with low confidence would require a more
explicit form of verification (pntn emBeBaiwaon),
* a value with high confidence might not require any

further verification and the item could be considered to
be implicitly grounded.



Frame-based Dialogue Control
(6 amrto 9)

Recognition grammar: more complex than the grammars used
in finite state-based systems

e.g. . in response to the system's prompt in Example 1, the
user's response might include various permutations of the
three required elements, such as:

Destination

Destination + Date
Destination + Time
Destination + Date + Time
Destination + Time + Date

The %(am_mar would require rules to match any of these
combinations + verifications and corrections.



Frame-based Dialogue Control
(7 amrto 9)

Advantages for the user (compared to finite-state):
 greater flexibility

It can be difficult to constrain users to the responses
required by the system, even when the system prompts
have been carefully designed to do just that

* the system can process the user's over-informative
answers and corrections :

 use of natural language
* use of multiple slot-filling

* the transaction time for the dialogue can be reduced,
* more efficient and more natural dialogue flow.



Frame-based Dialogue Control
(8 amrto 9)

Advantages for the developer (compared to finite-
state):

* Implementing higher degree of flexibility in a finite
state-based system becomes cumbersome, if not
impossible: A large number of states and
transitions are required to deal with all the
different paths through the dialogue network.

* A frame-based system can be specified
declaratively and the dialogue control algorithm

will find a path dynamically through the implicit
dialogue network.



Frame-based Dialogue Control
(9 amro 9)

Dialogues involving more complex interactions may require more
sophisticated dialogue control due to factors such as the following:

* Different users may vary in the level of knowledge they bring to
the task: a wide range of responses is required by the system.

* The state of the world may change dynamically during the course
of the dialogue:

it is not possible to specify all possible dialogue states in
advance.

* The aim of the dialogue is not just to obtain sufficient information
from the user to execute a database query or carry out some
action

instead, the dialogue involves the negotiation of some task
to be achieved, involving planning and other types of
collaborative interaction.




Agent-based Dialogue Control
(1 aro 4)

* Based on techniques from Artificial Intelligence (Al)

* Focus on the modelling of dialogue as collaboration
between intelligent agents to solve some problem
or task.

* Appropriate for more complex tasks, such as
negotiation and problem solving

* There are many variants, depending on what
particular aspects of intelligent behavior are
included in the system.



Agent-based Dialogue Control
(2 amno 4)

Example

User: I'm looking for a job in the Calais area. Are
there any servers?

System: No, there aren't any employment servers for
Calais. However, there is an employment server for
Pas-de-Calais and an employment server for Lille. Are
you interested in one of these?



Agent-based Dialogue Control
(3 amno 4)

e Communication is viewed as interaction between two
agents, each of which is capable of reasoning about its
own actions and beliefs, and sometimes also about the
actions and beliefs of the other agent.

* The dialogue model takes the preceding context into
account with the result that the dialogue evolves
dynamically as a sequence of related steps that build
on each other.

* There are mechanisms for error detection and
correction, and the system may use expectations to
predict and interpret the user's next utterances.



Agent-based Dialogue Control
(4 amno 4)

 Tend to be mixed initiative, which means that the
user can take control of the dialogue, introduce
new topics, or make contributions that are not
constrained by the previous system prompts.

* The form of the user's input cannot be determined
in advance as consisting of a set number of words,
phrases or concepts and, in the most complex
systems, a sophisticated natural language
understanding component is required to process
the user's utterances.




OepeAiwon (Grounding)

* The Dialogue Manager of a spoken dialogue system
is confronted with a number of problems that do
not normally arise in systems using a graphical user
interface (GUI):

1. The system cannot guarantee that the
representation of the user's input, that it receives
from the speech recognition and language
understanding components, is accurate.

2. There may be discrepancies between the
information that the user requests and what is
available in the external knowledge source.



Grounding: Processing the User's
Input (1 ano 17)

The input from the user may be unclear or incomplete for a variety
of reasons:

1. The speech recogniser may have detected silence even though
the user had spoken.

In this case no words will be returned.

2. Only a part of the user's utterance has been recognised and
returned.

The beginning of the user's input may have been cut off because the
user began to speak before the speech recognition engine had
started - typically, where the user spoke bef%re a system beep.
Alternatively, the end of the user’s input could have been lost
because the engine stopped listening too early - usually because a
pause was detected that was interpreted as the end of the input.



Grounding: Processing the User's

3.

4.

Input (2 ano 17)

All of the input has been captured but some or all
of the words were incorrectly recognised.

Even though all the words were correctly
recognised, the language understanding
component was either unable to assign the
correct meaning or there were a number of
possible meanings due to ambiguity.



Grounding: Processing the User's
Input (3 aro 17)

Clarification of sub-dialogues:

* The simplest approach to handling ill-formed or
incomplete input is to simply report the problem back
to the user and to request a reformulation of the input.

It fails to distinguish the different ways in which
the input may be ill-formed or incomplete, and it relies on
the user knowing how to reformulate the input.

* A more useful approach: to address the problem
explicitly (pnta)
For example, if silence has been detected, the

system can output a message such as: Sorry | did not
hear anything. Would you please speak a little louder.



Grounding: Processing the User's
Input (4 aro 17)

* If the system is unable to assign a meaning to the words
returned by the recogniser, a message could be output such
as:

Sorry | didn't quite understand that. Would you please
rephrase?

* Facilities exist within most toolkits for handling such
commonly occurring problems:

e.g. in VoiceXML:

» detection of silence is handled as a (no input) event for which a
default message is output.

* In the case where the input cannot be interpreted, a (no match)
event is thrown with an appropriate message.

* In both cases the developer can change the default message and
even devise a sequence of messages that provide increasing help in
case the event is repeated without being resolved.




Grounding: Processing the User's
Input (5 aro 17)

Verification

* Even where no error requiring clarification has been detected, it
is important that the system should verify that it has correctly

understood the user.

* Verification is common in human-human dialogues where there is
a potential for error, for example, human agents in call centres
will verify important information such as credit card numbers,
addresses and dates before proceeding with a transaction.

* Establishing common ground is even more necessary in spoken
dialogues with computers given the possibility of recognition and
understanding errors.

* There are two commonly used methods for verification:
 explicit verification and
e implicit verification.




Grounding: Processing the User's
Input (6 aro 17)

Explicit Verification (pntn emBefaiwon)

* Takes the form of a question that asks explicitly for
confirmation of the input.

* This may be accompanied by a request to answer
with "yes" or "no”:

System: So you want to fly to London? (Please

answer yes or no.)

* Disadvantage: it can become tedious for the user to
explicitly verify each value and the number of turns
required to complete the dialogue is increased.



Grounding: Processing the User's
Input (7 aro 17)
 Verification can be deferred until all the values have

been collected.

However, this may lead to difficulties when one or more
values are incorrect.

example:
System: Where are you travelling to?
User: London.
System: What day?
User: Friday.

System: So you want to travel to London on
Sunday?



Grounding: Processing the User's
Input (8 aro 17)

Explicit Verification (pntn ermfeBaiwon)
How is the user to correct "Sunday" to "Friday"?

* obvious way: say something like "No, not Sunday, |
said Friday”.
However, such a response is likely to be
beyond the system's capabilities.

(Recall that any user input must conform to
the speech recognition grammar.)



Grounding: Processing the User's
Input (9 aro 17)

Explicitly ask the user which values are incorrect.
example:
System: Where are you travelling to?
User: London.
System: What day?
User: Friday.
System: So you want to travel to London on Sunday?
User: No.

System: Which value do you wish to correct: the
destination or the day?

User: Day.
System: What day?




Grounding: Processing the User's
Input (10 arto 17)

 For this strategy to work, the user must know that
only a "yes" or "no" answer is permitted in
response to a verification question.

* Following a "no" answer the system can then ask
for the value to be corrected.

* This strategy is fairly robust;

However it becomes more complex if more than one
value is to be corrected. In this case, can the user say
all the values that are to be corrected, which would
require the system to have appropriate grammars to
represent all possible permutations?




Grounding: Processing the User's
Input (11 oo 17)

Implicit Verification (ev Suvapel n Eéupeon emipeBaiwon)

* The system embeds in its next question a repetition of its
understanding of what the user said in the response to the

previous question.

* The user can still correct the repeated value, but if the user
answers the next question without correcting the value,
then that value has been implicitly confirmed.

example:

User: | want to fly from Belfast to London.

System: At what time do you want to fly from Belfast
to London?

User: Seven in the evening.



Grounding: Processing the User's
Input (12 oo 17)

In utterance 2 the system includes the departure and
destination cities that it has recognised in its question about
the departure time.

In utterance 3 the user gives the departure time but does not
mention the departure and destination cities, so that these
values are taken to be confirmed implicitly, as otherwise the
user should have corrected them.

* Implicit verification can decrease the transaction time for a
dialogue, as fewer questions need to be asked.

* The resulting dialogue also has a more natural flow.

* However, requests for verification can give rise to a wider
range of possible responses, which may subsequently put
greater demands on the recognition and understanding

processes.



Grounding: Processing the User's
Input (13 aro 17)

Implicit Verification
Example:
| want to fly from Belfast to Luton.

but the system had misrecognised "Luton” as "London" and
produced the question at utterance 2 ("At what time do you want to
fly from Belfast to London?").

There are a number of ways that the user could correct "London"
to "Luton", including the following:

No, not London, Luton.
Luton, not London.

| said Luton.

Belfast to Luton.
Belfast Luton.




Grounding: Processing the User's
Input (14 oo 17)

Implicit Verification

* A further problem: verification requests involve combining
the values elicited from the user (either correctly or

incorrectly) with the next value to be queried (e.g., in this
case, the departure time).

* With even a relatively small number of values the
combinatorial possibilities expand rapidly, giving rise to a
large number of possible verification questions.

* The implicit verification strategy relies on the convention
that the user will correct the system if some value in the
implicit verification question is incorrect.

However, users may not realise that a correction is required,
or they may think that they can correct the value later.



Grounding: Processing the User's
Input (15 aro 17)

* A further possibility: the user was more intent on
answering the next question and did not attend to
the items returned by the system in the implicit
verification question, for example, that the system
had incorrectly recognised "Luton" as "London".



Grounding: Processing the User's
Input (16 arto 17)

* Verification is one of the most challenging issues in spoken
dialogue systems.

* A failure to verify correctly may lead to miscommunication,
while an explicit verification strategy may result in an
unreasonably lengthy dialogue, which has an adverse effect
on user satistaction.

* Considerable research is being directed toward the
development of effective and efficient verification strategies
that allow the system to degrade gracefully when faced
with recognition or interpretation problems.

For example, when grounding a value the system could first
try implicit verification, then move to explicit verification, and
finally to a more constrained mode such as an explicit "yes" or
"no" or even spelling of the problematic value.



Grounding: Processing the User's
Input (17 oo 17)

example:
User: | want to fly from Belfast to Luton.
System: At what time do you want to fly from Belfast to London?
User: No, not London, Luton.
System: Do you want to fly to London? Please answer yes or no.
User: No.
System: Please spell your destination.
User: L-U-T-O-N.
System: So you want to fly to Luton?
User: Yes.

System: At what time do you want to fly from Belfast to
Luton?




Accessing Information from an External
Knowledge Source (1 amo 8)

* How to connect a spoken dialogue system to an
external knowledge source (such as a database)

using the CSLU toolkit and VoiceXML in next Chapters

* Problems arise when there are discrepancies
between the information that the user requests
and what is available in the external knowledge
source:

* The vocabulary of the dialogue does not map directly on
to the vocabulary of the application

* The data that is retrieved is ambiguous (apdileyopeva)
or indeterminate (aocadn).



Accessing Information from an External
Knowledge Source (2 amo 8)

Problems with Vocabulary

* If the terms extracted from the user's utterances
do not correspond to the vocabulary of the
knowledge source, then will be returned: a) no
information, b) partial information, or c) incorrect
information.

* Problems due to: a) misspellings, b) different
spellings of items (such as names, abbreviations) or
c) different ways of referring to the same item.

 Some may be handled in an ad hoc way (by
providing alternative representations of the items).



Accessing Information from an External
Knowledge Source (3 ano 8)

* A more general approach: use an Information
Manager (that deals with complex information
processing involving the application knowledge
source) includes a data model which contains a
number of vocabulary models that are each
associated with one vocabulary within the
application, (so that a distinction can be made
between how items are represented in the
database and how they may be referenced within a
spoken dialogue).




Accessing Information from an External
Knowledge Source (4 amro 8)

émbiguous (apudileyopeva) and Indeterminate (aocadn)
ata

e Various methods have been developed to handle these
problems

e Usually involve some mechanism that has been
specifically (ad hoc) devised to handle problems that
have been predicted in advance for a specific domain.

 mechanism for handling under-specified or ambiguous
values.

e.g disambiguate train stations with the same name
("Frankfurt am Main" and "Frankfurt an der Oder®),
which might both be referred to in a dialogue using the
shorter name "Frankfurt".



Accessing Information from an External
Knowledge Source (5 ano 8)

* mechanisms for combining values,

e.g if a user called in the afternoon with the utterance

today at 8", the two values were combined into the
single v?lue 20:0?, hours given that the value 08:00 hours
was no longer valid.

* Database access may be unsuccessful because a value
did not find an exact match in the database.

For example, a query concerning a flight to London at 8
p.m. might be unsuccessj[ul, although there may be
flights to London just before or just after this time.

* One approach is to relax (ektovwvw) some of the
parameters of the query until a suitable result can be
found in the database.



Accessing Information from an External
Knowledge Source (6 amno 8)

* In other cases, it may not be clear which item should be
relaxed.

example,

Is there a train from Birmingham to London arriving around
10 in the morning?

Relaxing the tlme parameter might return trains arriving at
9a.m.and 11 a.m.

Relaxing the transport parameter might return a flight or a
bus that arrives around 10 a.m.

* |n other cases, the user mlgaht even be happy with a change
in the departure or destination cities, as would be he case
with alternatlve airports in the same city.

. Makm %ments about which parameters to relax
c%uwes d ailed analysis of the domaln so that there may
be any general solutlons to this problem.



Accessing Information from an External
Knowledge Source (7 amro 8)

* There are problems concerning how the output is to be
presented to the user.

If a number of database solutions have been found, it is
necessary to decide how many to present.

* While a large number of records can be presented to the
user in tabular form in a graphical user interface (GUI),
people are generally unwilling to listen to long lists of items
and are likely to forget the details by the time the end of
the list has been reached.

* One approach is to divide the records to be listed into small
groups of less than five and to read these out in turn.

However, this is still unsatisfactory in the case of large
numbers of records,

for example, 25 flights matching the user's query.



Accessing Information from an External
Knowledge Source (8 ano 8)

* An alternative method is to constrain the query so
that fewer records are returned.

For example, if the user requested flights from
London to Boston, the system could ask for more
specific parameters to constrain the query, such as
flights with particular airlines, specific departure and
arrival times, and so on.

e Again most of these methods are likely to be fairly
domain--specific and it is difficult to devise more

generally applicable solutions.



K

nowledge Sources for Dialogue
Management (1 ano 4)

The dialogue manager may draw on a number of
knowledge sources, which are sometimes referred to

col
A C

ectively as the dialogue model.
ialogue model might include the following 6 types

of
1.

knowledge

A dialogue history. A record of the dialogue so far
in terms of the propositions that have been
discussed and the entities that have been
mentioned. This representation provides a basis
for conceptual coherence and for the resolution
of anaphora and ellipsis.



Knowledge Sources for Dialogue
Management (2 ano 4)

2. A task record. A representation of the information to
be gathered in the dialogue. This record, (often
referred to as a form, template or status graph), is
used to determine what information has not yet
been acquired. This record can also be used as a task
memory for cases where a user wishes to change the
values of some parameters, such as an earlier
departure time, but does not need to repeat the
whole dialogue to provide the other values that
remain unchanged.

3. A world knowledge model. This model contains
general background information that supports any
commonsense reasoning required by the system.

for example, that Christmas day is December 25




Knowledge Sources for Dialogue
Management (3 ano 4)

4. A domain model. A model with specific
information about the domain in question,

for example, flight information.

5. A generic model of conversational competence.
This includes knowledge of the principles of
conversational turn-taking and discourse
obligations,

for example, that an appropriate response to a
request for information is to supply the
information or provide a reason for not

supplying it.




Knowledge Sources for Dialogue
Management (4 ano 4)

4. A domain model. A model with specific information about
the domain in question,

for example, flight information.

5. A generic model of conversational competence. This
includes knowledge of the principles of conversational
turn-taking and discourse obligations,

for example, that an appropriate response to a request for
information is to supply the information or provide a
reason for not supplying it.

6. A user model. This model may contain:

 relatively stable information about the user that may be relevant to the
dialogue - such as: the user's age, gender and preferences —

* information that changes over the course of the dialogue, such as the
user's goals, beliefs and intentions.




Dialogue control strategies
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represented with control intentions,
explicitly with algorithm. goals, beliefs.

User model

Simple model of user
characteristics or
preferences.

Simple model of user
characteristics or
preferences.

Model of user's
intentions,
goals, beliefs.




Issues for Developers (1 amno 3)

Dialogue management is the component where most
development work is done.

The developer has to make a number of choices regarding
dialogue management and has to design and implement the
dialogue manager according to these choices.

The following are the tasks involved:

* Choice of dialogue initiative (system-directed, user-
directed or mixed-initiative) determined:

e partly on the basis of an analysis of the type of interaction that is
required to accomplish the selected task,

e partly in the light of what resources are available.

e.%: user-directed and mixed-initiative will require
robust and extensive speech recognition and natural
language understanding components.




Issues for Developers (2 amno 3)

Choice of dialogue control strategy: (finite state-based, frame-
based or agent-based) determined:

* Partly by the choice of dialogue initiative,

* Partly on the basis of available resources.

Design of system prompts: can constrain the range of possible

user responses and so assist the speech recognition and natural
language understanding components, as well as minimising the
occurrence of errors.

Choice of verification strategy: (required to ensure grounding of
information between the system and the user) often involves a
compromise between ensuring accuracy at all costs and avoiding
very lengthy transactions.

Choice of error recovery strategy: (involves detecting errors in
the first place) methods can range from domain-specific checks to
more general methods of error detection.



Issues for Developers (3 amno 3)

* Designing and implementing links to external
knowledge sources.

* There can be problems in mapping between the
vocabulary entries of a dialogue system and the
vocabulary of an external knowledge source.

* The data that is retrieved may often be ambiguous or
indeterminate.

 While it is often maintained that a spoken dialogue
system can be easily linked to existing back-end
systems, such as application web servers, there are
often issues that are unique to the mode of spoken
interaction with these back-end systems that require
careful consideration.




Aoknon 6.1

ErmtiAe€te eva amo ta SLaAAOYLKA CUCTAUOTO OMALOG
TTOU EXETE XPNOLLLOTIOL|CEL OTLC TIPONYOU LLEVEC
O.OKNOELC TO OTtoLo XpnoLUoToLEL SLtaloyo
e\EYXOUEVO Ao To ocvotnua (system-controlled).
YKedTelTE MWC To cuotnua Ba SoUvAsve og popPn
mixed-initiative. Kataokevaote 2-3 mapadeiypoto
ToU SLaAoyou Ttou TtepLypAdEL TO cUoTNMO val
Aewtoupyel og popdn mixed-initiative.



TEAoc Evotntog

Avamntuén Altodoylkwv Qwvntikwv Epappoywv



Xpnuatodotnon

* To mapov ekmaldeVTIKO UALKO €xeL avarmtuyxBel oto mAaiolo Tou
eKTIOLOEVUTLKOU €pyou Tou Sldaokovta.

* To €pyo «Avolkta Akadnuaika Madnpata oto Maveniotipio ABnvwv»
EXEL XpNUOTOSOTACEL HOVO TNV avadlapopdwaon Tou eKMALOEVUTLKOU
UALKOU.

* To €pyo uAomoleital oto mAaiolo Tou Emyelpnolakou MNpoypAapuatod
«Ekmnaidevon kat Ata Biou Mabnon» kal cuyxpnuatodoteitat amo tnv

Evpwraikn Evwon (Eupwmaiko Kowvwviko Tapeio) Kat amo e0Bvikoug
TTOPOUC.

" ENIXEIPHEIAKO NMPOrPAMMA
Mot EKMAIAEYEH KAI AIA BIOY MAGHEH EXNA

*
*
*

=

3 o " [ .

* £EREVIYON TNV UOLVWVid. TNE YVUoN o

ldsl EB npdypappa yia v avdntugn
YNOYPTEIO MAIAEIAXL KAl OPHIKEYMATAQON

EvpwmaikiEvwon EI!AIKH YMHPEIZIA AIAXEIPIZHE
Evpwmaiké Kowvwvikoé Tapeio . . Ly
Me tn ouyxpnpatodotnon tng EAAGSag kat tng Evpwnaikig Evwong




ZNUELWHOTOL



2npeiwpa lotopikov Ekdoocewv Epyou

To mapov epyo amnoteAel tnv €kdoaon 1.0.




2nueiwpa Avadpopac

Copyright EBvikov kat Kamodiotplakov Mavemniotipov ABnvwy 2015,
fewpyloc KoupoumetpoyAou 2015. N'ewpyloc KovpoumeTpoyAou.
«Qwvntikee Alemtadec Xpnotn-Texvohoyiec Owvnc. Avamtuén AloAoyLlkwy
Qwvntikwv Edbappoywvr». Ekdoon: 1.0. ABriva 2015. Atabgoipo amo tn
Sdiktuakn dtevBuvon: http://opencourses.uoa.gr/courses/DI37/.



Znpeiwpa Adetodotnonc

To mapov UALKO SlatiBetal pe toug opouc tng adetag xpriong Creative Commons
Avadopad, Mn Eumopikn Xprion Napopota Atavoun 4.0 [1] R peTayeEVEDTEPN,
AleBvnc Exkdoon. E€atpouvtal Ta auToTeEAN £pya TpitwV T.X. PwTtoypadlec,
Slaypappota K.A.T., T OTIOLOl EUTTEPLEXOVTOL OE QLUTO KalL TAL omoila avadEpovtal
poll LE Toug OPOUC XPNONC TOUC OTO «XNnUeiwpa Xpnong Epywv Tpltwv».

[@loce

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopikn opiletal n xpnon:

* 10U Sev mep\apPBAVEL AUECO N EUECO OLKOVOULKO OPEAOC Qo TNV XPrjon Tou £pyou, yLd
TO SlovopED TOU €pyou Kal adelodoxo

* 1ou Hev meph\apPavel olkovopLkny cuvaAlayn we npolnoBeon yla tn xpnon N npooBaocn
OTO £pYO

* 10U Hev mpooTopilel oTo SLOVOUED TOU Epyou Kal adelodOX0 EUUECO OLKOVOULKO 0deAOC
(rt.x. Stadbnuioelg) amo tnv npoPoAn tou Epyou o€ SLadIKTUAKO TOTO

O dkaovoG Uropel va rapexeL otov adelodoyo Eexwplotni AdeLla va XpnOLUOTIOLEL TO £pYO yLa
EUTTOPLKN Xpron, Epocov auto tou {nTtnb«l.
.




Alratnpnon ZNMELWHATWV

Ornoladnmote avarnopaywyn N dlaokeun tou UALKoL Ba
TPETEL VAL CUMTEPLA QLB AVEL:

" 10 2nuelwpa Avadopag

" 10 Inueiwpa Adeodotnong

= tn 6nAwon Alatipnong ZNUELWHATWY

" 10 Inueiwpa Xpnong Epywv Tpitwv (epooov umtapxel)

noll e TouC CUVOOEVOEVOUC UTIEPCUVOECHLOUC.




2npueiwpa Xpnonc Epywv Tpitwv (1 amo 2)

Ol pwtoypadlec TTOU TTEPLEXOVTAL OTNV NMOLPOUCLAON
QTOTEAOUV MVEVUATLIKN LOLOKTN OO TPLTWV.
ATtayopeVETAL N avamapaywyn, avodnuocievon Kol
S51aBeor Toug 0TO KOLVO UE OTIOLOVONTTIOTE TPOTIO
Xwpic tn AnPn adsLlog armo toug SLKalouXouc.



2npueiwpa Xpnonc Epywv Tpitwv (2 amo 2)

H doun kal opyavwon tng mapouvoiaong, Kabwc Kal
TO UTTOAOLTTO TIEPLEXOMEVO, OTTOTEAOUV TTVEU LLOTLKN
Ldloktnoia Ttou ouyypadea kat tou Mavemotnuiou
ABnvwv kat dtatiBevtal pe adela Creative Commons
Avadopa I\/In EurtopLKr] Xpnon Mapopola Atavoun
Exkdoon 4.0 N HETAYEVEDTEPN,.



