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Instruction Generation Using Dialogue History and User Model

YUkiko I. NaAkaNoOt and TSUNEAKI KATOf

This paper proposes some heuristics for changing the instruction content and the way of
presenting it by referring to user model and dialogue history, and reports a plan-based instruc-
tion generation system that incorporates these heuristics. First, by analyzing an instruction
dialogue corpus, it is examined how the content of instructors’ utterance and the turn strat-
egy vary with three dialogue situations, namely, practice, review, and re-explanation. As the
result of the corpus analysis, it is revealed that, in practice, instructors direct the hearer to
do some actions and give additional information about the actions. They explain the proce-
dures step by step with confirming the hearer’s understanding. In review, in order to simplify
and shorten the dialogue, additional information is omitted and several actions are directed
at a time. In re-explanation, instruction that has different content from the previous one is
provided with confirming the hearers’ understanding. Based on these empirical results, some
heuristics which utilize information in dialogue history and user model are introduced in order
to select the appropriate utterance content and determine a turn-taking unit. Then, a plan-
based instruction generation system is realized using these heuristics. Instruction utterance
planning consists of content planning and dialogue strategy planning. In content planning,
the heuristics are applied for deciding whether additional information should be provided
or not. In dialogue strategy planning, the heuristics are applied for deciding a turn-taking
unit. These heuristics enable changing the instruction content and the turn strategy flexibly
according to the dialogue situation during planning the discourse.
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Fig.3 Turn strategy for novel/redundant information.
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Fig.4 The architecture of the instruction generation system.
HEADER (Instruct S H ?act)
EFFECT ((BMB S H (Goal H (Done H ?act)))

(Step ?act ?7g-goal))
NUCLEUS
SATELLITES

(BMB S H (Know H (How-to-do ?act))))
CONSTRAINTS ((Goal S (Done H ?act))

(Command S H (Done H ?act))
(((Persuade S H (Done H ?act)) *optional*)
((Achieve S (BMB S H (Competent H (Done H 7act)))) *optional*))

M5 FFENET T ARV —-S

Fig. 5
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A content plan operator.

<Operator 1>

HEADER (Instruct-exchange ?contents)
CONSTRAINTS ((Content-type ?contents DECLARE))

SUBGOALS ((S-inform-move ?contents)
(U-reply-move ?contents))
<Operator 2>
HEADER (Instruct-exchange ?contents)

CONSTRAINTS ({(Content-type ?contents COMMAND))
SUBGOALS ((S-request-move ?contents)
(U-answer-move ?contents))

HMe MiEIMTTrEARLV—S
Fig.6 Dialogue control strategy
plan operators.
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Fig.7 A partial instruction dialogue plan (practice).
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Fig.8 Example dialogues between the system and a user.
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