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Abstract

In many cases, a dialogue system can’t extract the correct analysis information of a user’s spoken
utterance, because of its own ungrammatical components. Therefore, in order to perform a correct
syntactic and semantic analysis, the system needs to remove or correct the ungrammatical errors
before it performs the syntactic processing. In this paper, we use a real dialogue corpus and classify
these ungrammatical errors as 4 categories : phonological, syntactic, semantic and pragmatic errors.
And among 4 categories, we analyze the types of phonological and syntactic errors that consist of
speech repairs and inversions, and propose an algorithm to detect and correct the errors. In short, this
paper proposes a method to detect and correct the speech repairs and inversions that are classified as
the phonological and syntactic errors to implement a robust dialogue system. And, through the test of
real dialogue data, this paper shows an efficiency of the proposed algorithm.
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Fig. 1. The types of ungrammatical errors in
dialogues.
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Fig. 2. An example of the analysis of a dialogic
utterance which has an ungrammatical
error in a dialogue system.
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Table 1. The frequency of speech repairs’

occurrences.
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Table 4. Speech repair patterns and the
frequency of their occurrences.
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var
StartPosition, EndPosition, InterruptionPosition, PhraseCount,
WindowSize: Integer;
MatchingFoundCheck: Booleary
Phrase: Crar;
begin
StartPosition <~ I,
WindowSize <- 7!
PhraseCount <~ GetPhraseNumber( Sentence ); i

Function DetectFirstRepairPattern var Sentence: Char ): Boolean I
|
|

if( PhraseCount >= WindawSize ) then

EndPosition <- StartPosition + WindowSize ~ I,
else

EndPosition <~ PhraseCount:
end { if }

MatchingFoundCheck <- FALSE;
while( StartPosition = PhraseCount ) do
while( EndPosition >= StartPosition ) do
MatchingFoundCheck <- TagLabell PhraselStart
Position], Phrase| EndPosition] );
ift. MatchingFoundCheck == TRUE '} then
InterruptionPosition <- StartPosition + 1,

break;
else
EndPusition <~ EndPosition - I
end { if }
end { while }
if( MatchingFoundChedt == TRUE ) then
return TRUE;
else
StartPosition <- StartPosition + 1,
EndPosition <- StartPosition + WindowSize;
end { if }
end { while }
return FALSE;

end { DetectFirstReparePattem )

a8l 3. uekE "4 ke A AR HE duEE
Fig. 3. An algorithm to detect the first component
of a repair pattern.
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Fig. 4. An example of detecting a speech repair
pattern.
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Function DetectReversePatterni var Sentence: Char ): Integer
var
StartPosition, PhraseCount: Integer:
CheckFndUmi: Boolean,
Phrase: Char:
begin
PhraseCount <- GetPhraseNumber{ Sentence );
StartPosition <- PhraseCount;
CheckEndUnmi <- DetectEndUmi( PhraselStartPosition] J);

if( CheckEndUmi ==
refurn  NULL
else
while( StartPosition != 0 ) do
StartPosition <- StartPosition - 1
CheckEndUmi <- DetectEndUmi( Phrase[Start

TRUE )

Position] );
if( CheckEndUmi == TRUE )
return ( StartPosition + 1 );
end { if }
nd { while }
end { 1f }
return NULL;

nd { DetectReversePattern }

33 5. £x] oA 1HE daEE
Fig. 5. An algorithm to detect a inverted utte-
rance.
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Table 5. The result of speech repair detection.
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Fig. 6. A configuration of a language processing
block for a robust dialogue system.
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Fig. 7. An example of the processing of a dialo-
gic utterance’s error in a robust dialogue
system .
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