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A voice interaction apparatus incudes voice recognition means for recognizing a voice of a user, response-sentence generation means for generating a response sentence to the voice of the user based on the
recognized voice, filler generation means for generating
a filler word to be inserted in a conversation, output
means for outputting the generated response sentence
and the generated filler word, and classification means
for classifying the generated response sentence into one
of predetermined speech patterns indicating predefined
speech types. When the output means outputs, after the
user utters a voice subsequent to the first response sentence, the filler word and outputs a second response sentence, the classification means classifies the first response sentence into one of the speech patterns, and
the filler generation means generates the filler word
based on the speech pattern into which the first response
sentence has been classified.
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Description
BACKGROUND
[0001] The present disclosure relates to a voice interaction apparatus that performs a voice interaction with a
user, and its processing method and a program therefor.
[0002] A voice interaction apparatus that inserts filler
words (i.e., words for filling silences in conversations) to
prevent silences in conversations from being unnaturally
prolonged has been known (see Japanese Unexamined
Patent Application Publication No. 2014-191030).
[0003] However, the present inventors have found the
following problem. That is, the aforementioned voice interaction apparatus outputs a formal (i.e., perfunctory)
filler word as a word for filling a silence when a waiting
time occurs in a conversation. Therefore, there is a possibility that the inserted filler word may not fit well with
the content (e.g., meaning) of the conversation and
hence make the conversation unnatural.
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SUMMARY
[0004] The present disclosure has been made to solve
the above-described problem and an object thereof is to
provide a voice interaction apparatus, its processing
method, and a program capable of performing a more
natural conversation.
[0005] To achieve the above-described object, a first
exemplary aspect is a voice interaction apparatus including: voice recognition means for recognizing a voice of
a user; response-sentence generation means for generating a response sentence to the voice of the user based
on the voice recognized by the voice recognition means;
filler generation means for generating a filler word to be
inserted in a conversation with the user; and output
means for outputting the response sentence generated
by the response-sentence generation means and the filler word generated by the filler generation means, in which
the voice interaction apparatus further includes classification means for classifying the response sentence generated by the response-sentence generation means into
one of predetermined speech patterns indicating predefined speech types, and when the output means outputs,
after the user utters a voice subsequent to the first response sentence, the filler word and outputs a second
response sentence, the classification means classifies
the first response sentence into one of the speech patterns, and the filler generation means generates the filler
word based on the speech pattern into which the first
response sentence has been classified by the classification means.
[0006] According to this aspect, by generating a filler
word according to the speech pattern corresponding to
the first response sentence, it is possible to generate an
optimal filler word suitable for a content (e.g., a meaning)
of user’s voice subsequent to the first response sentence.
By outputting this optimal filler word, it is possible to per-
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form a more natural conversation.
[0007] In this aspect, the voice interaction apparatus
may further include: storage means for storing table information including the speech patterns and information
about types of feature values associated with the speech
patterns; and feature-value calculation means for calculating a feature value of a preceding or subsequent
speech based on information about the type of the feature
value associated with the speech pattern into which the
first response sentence has been classified by the classification means, in which the filler generation means
may generate the filler word based on the feature value
calculated by the feature-value calculation means.
[0008] In this way, it is possible to classify the first response sentence into one of the predetermined speech
patterns, calculate a feature value of an optimal preceding or subsequent speech corresponding to the speech
pattern into which the first response sentence has been
classified, and generate an optimal filler word for the conversation by using the calculated feature value.
[0009] In this aspect, the information about the type of
the feature value may include at least one of prosodic
information of the preceding speech, linguistic information of the preceding speech, linguistic information of the
subsequent speech, and prosodic information of the subsequent speech.
[0010] In this way, it is possible to achieve both a reduction in a processing load and generation of an appropriate filler word and thereby improve a rhythm and a
naturalness of the conversation.
[0011] In this aspect, the storage means may store filler
form information associated with respective feature values of filler types each of which includes at least one filler
word and indicates a type of the filler word, and the filler
generation means may narrow down the number of filler
types based on the speech pattern into which the first
response sentence has been classified by the classification means, select one filler type associated with the feature value calculated by the feature-value calculation
means from among the narrowed-down filler types, and
generate the filler word by selecting the filler word included in the selected filler type.
[0012] By narrowing down the number of filler types in
advance as described above, it is possible to reduce the
processing load even further.
[0013] To achieve the above-described object, another
exemplary aspect may be a processing method for a
voice interaction apparatus, the voice interaction apparatus including: voice recognition means for recognizing
a voice of a user; response-sentence generation means
for generating a response sentence to the voice of the
user based on the voice recognized by the voice recognition means; filler generation means for generating a
filler word to be inserted in a conversation with the user;
and output means for outputting the response sentence
generated by the response-sentence generation means
and the filler word generated by the filler generation
means, the processing method including: when the out-
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put means outputs, after the user utters a voice subsequent to the first response sentence, the filler word and
outputs a second response sentence, classifying the first
response sentence into one of predetermined speech
patterns indicating predefined speech types, and generating the filler word based on the speech pattern into
which the first response sentence has been classified.
[0014] To achieve the above-described object, another
exemplary aspect may be a program for a voice interaction apparatus, the voice interaction apparatus including:
voice recognition means for recognizing a voice of a user;
response-sentence generation means for generating a
response sentence to the voice of the user based on the
voice recognized by the voice recognition means; filler
generation means for generating a filler word to be inserted in a conversation with the user; and output means
for outputting the response sentence generated by the
response-sentence generation means and the filler word
generated by the filler generation means, the program
being adapted to cause a computer to perform: when the
output means outputs, after the user utters a voice subsequent to the first response sentence, the filler word and
outputs a second response sentence, classifying the first
response sentence into one of predetermined speech
patterns indicating predefined speech types, and generating the filler word based on the speech pattern into
which the first response sentence has been classified.
[0015] According to the present disclosure, it is possible to provide a voice interaction apparatus, its processing method, and a program capable of performing a more
natural conversation.
[0016] The above and other objects, features and advantages of the present disclosure will become more fully
understood from the detailed description given hereinbelow and the accompanying drawings which are given
by way of illustration only, and thus are not to be considered as limiting the present disclosure.
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[0017]
Fig. 1 is a block diagram showing a schematic system configuration of a voice interaction apparatus
according to an embodiment of the present disclosure;
Fig. 2 shows an example of speech patterns;
Fig. 3 shows an example of speeches generated by
an apparatus and speeches uttered by a user;
Fig. 4 shows an example of correspondences between preceding speeches generated by an apparatus and speeches uttered by a user;
Fig. 5 shows an example of table information associating speech patterns and types of feature values;
Fig. 6 shows an example of filer types; and
Fig. 7 is a flowchart showing a flow of a processing
method performed by a voice interaction apparatus
according to an embodiment of the present disclo-
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[0018] Embodiments according to the present disclosure are explained hereinafter with reference to the drawings.
[0019] Fig. 1 is a block diagram showing a schematic
system configuration of a voice interaction apparatus according to an embodiment of the present disclosure. The
voice interaction apparatus 1 according to this embodiment is, for example, installed in a robot, a PC (Personal
Computer), or a mobile terminal (such as a smartphone
or a tablet computer) and performs a conversation with
a user.
[0020] The voice interaction apparatus 1 includes, for
example, a voice recognition unit 2 that recognizes a
voice of a user, a syntactic analysis unit 3 that analyzes
a sentence structure of the voice, a response-sentence
generation unit 4 that generates a response sentence to
the voice of the user, a filler generation unit 5 that generates a filler word, a voice output unit 6 that outputs a
voice, a classification unit 7 that classifies a speech, a
feature-value calculation unit 8 that calculates a feature
value, and a storage unit 9 that stores data.
[0021] Note that the voice interaction apparatus 1 is
formed by, for example, hardware mainly using a microcomputer including a CPU (Central Processing Unit) that
performs arithmetic processing and so on, a memory that
is composed of a ROM (Read Only Memory) and a RAM
(Random Access Memory), and stores an arithmetic program executed by the CPU and the like, an interface unit
(I/F) that externally receives and outputs signals, and so
on. The CPU, the memory, and the interface unit are
connected with each other through a data bus or the like.
[0022] The voice recognition unit 2 is a specific example of the voice recognition means. The voice recognition
unit 2 performs, for example, a voice recognition process
based on information on a user’s voice input through a
microphone, converts the information of the user’s voice
into text, and thereby recognizes it as character-string
information.
[0023] For example, the voice recognition unit 2 converts information of the user’s voice input through a microphone into a digital signal. The voice recognition unit
2 performs voice recognition by detecting a speech section from the above-described digitized information and
performing pattern matching for voice information in the
detected speech section by referring to a statistical linguistic model or the like.
[0024] Note that the statistical linguistic model is, for
example, a probability model used to calculate an occurrence probability of a linguistic expression, such as an
occurrence distribution of a word and a distribution of a
word that occurs after a certain word, and is obtained by
learning connection probabilities on a morpheme basis.
The statistical linguistic model is stored in advance in the
storage unit 9 or the like. The voice recognition unit 2
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generates part-information-added morpheme information for each morpheme in the user’s voice information,
i.e., information obtained by adding a type of a part (such
as a noun, an adjective, a verb, an adjective, etc.) to each
morpheme. The voice recognition unit 2 outputs the recognized user’s voice information to the syntactic analysis
unit 3.
[0025] The storage unit 9 is a specific example of the
storage means. The storage unit 9 is composed of, for
example, a memory or the like.
[0026] The syntactic analysis unit 3 analyzes a sentence structure of the voice information recognized by
the voice recognition unit 2. For example, the syntactic
analysis unit 3 performs a morpheme analysis or the like
for character-string information representing the vocallyrecognized user’s voice information by using an ordinary
morpheme analyzer and performs a semantic analysis
for the character-string information. The syntactic analysis unit 3 outputs a result of the analysis of the characterstring information (including morpheme information,
modification information, text obtained by the recognition, etc.) to the response-sentence generation unit 4.
[0027] The response-sentence generation unit 4 is a
specific example of the response-sentence generation
means. The response-sentence generation unit 4 generates a response sentence to the user’s voice information based on the sentence structure of the voice information analyzed by the syntactic analysis unit 3.
[0028] For example, the response-sentence generation unit 4 generates a response sentence to the user’s
voice information based on a result of the analysis of the
character-string information output from the syntactic
analysis unit 3. More specifically, the response-sentence
generation unit 4 extracts one predicate term "play go"
from character-string information "I play go". The syntactic analysis unit 3 analyzes the character-string information by using the extracted morpheme string "play go" as
a feature vector and using an SVM (Support Vector Machine) model and determines which of two predefined
categories the character-string information belongs to.
[0029] When it is determined that the character-string
information belongs to one of the two predefined categories as a result of the analysis of the character-string
information, the response-sentence generation unit 4
generates a response sentence "That sounds good". On
the other hand, when it is determined that the characterstring information belongs to the other of the two predefined categories as a result of the analysis of the character-string information, the response-sentence generation unit 4 generates a response sentence "It seems to
be troublesome". Note that the above-described method
for generating a response sentence is merely an example
and the method is not limited to the above-described example. That is, an arbitrary method for generating a response sentence, such as a method in which the number
of predefined categories is increased, can be used. Further, the predefined categories may be categories for
feelings such as "positive" and "negative" and the re-
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sponse-sentence generation unit 4 may make a determination in regard to feelings. The response-sentence
generation unit 4 outputs the generated response sentence to the voice output unit 6.
[0030] The filler generation unit 5 is a specific example
of the filler generation means. The filler generation unit
5 generates a filler word that is inserted in a conversation
between a user and the voice interaction apparatus 1.
The filler word is a word for filling a silence in a conversation, such as "I mean", "Let’s see", and "Yah". The filler
generation unit 5 outputs the generated filler word to the
voice output unit 6.
[0031] The voice output unit 6 is a specific example of
the output means. The voice output unit 6 outputs the
response sentence generated by the response-sentence
generation unit 4 and the filler word generated by the
filler generation unit 5 as voices. For example, the voice
output unit 6 outputs voices corresponding to the response sentence and the filler word to a user by using a
speaker or the like.
[0032] For example, the voice output unit 6 synthesizes
a voice corresponding to the filler word generated by the
filler generation unit 5 and the response sentence generated by the response-sentence generation unit 4 based
on the filler word and the response sentence, and outputs
the synthesized voice. The voice output unit 6 may output
the voice corresponding to the filler word and the response sentence by selecting one of voice files that are
set (i.e., stored) in advance in the storage unit 9 or the like.
[0033] Incidentally, voice interaction apparatuses in related art output formal (i.e., perfunctory) filler words as
words for filling silences when a waiting time occurs in a
conversation. Therefore, there is a possibility that these
filler words may not fit well with the content (e.g., meaning) of the conversation and hence make the conversation unnatural.
[0034] In contrast to this, the voice interaction apparatus 1 according to this embodiment includes the classification unit 7 that classifies a response sentence generated by the response-sentence generation unit 4 into
one of predetermined speech patterns indicating predefined speech types. The voice output unit 6 outputs, after
a user utters a voice subsequent to a first response sentence, a filler word and outputs a second response sentence. In this case, the classification unit 7 classifies the
first response sentence into one of the speech patterns.
The filler generation unit 5 generates a filler word based
on the speech pattern into which the first response sentence has been classified by the classification unit 7.
[0035] The contents (e.g., meanings) of the subsequent user’s voice and the second response sentence
change according to the content (e.g., meaning) of the
first response sentence. Therefore, by generating a filler
word based on the speech pattern corresponding to the
first response sentence, it is possible to generate an optimal filler word suitable for the content (e.g., meaning)
of the user’s voice and the second response sentence.
By outputting this optimal filler word, it is possible to per-
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form a more natural conversation. For example, in the
case of small talk, unlike a conversation in which formal
(i.e., perfunctory) filler words are inserted, it is possible
to fill silences in a conversation in a natural manner, just
like in a conversation with a real person, by outputting
optimal filler words.
[0036] The classification unit 7 is a specific example
of the classification means. The classification unit 7 classifies a response sentence output by the voice output
unit 6 (hereinafter called an apparatus speech) and a
voice uttered by a user (hereinafter called a user speech)
into one of a plurality of speech patterns. The speech
patterns indicate predefined speech types.
[0037] For example, speech patterns are classified into
a plurality of speech patterns according to conversation
behaviors of users or by the voice interaction apparatus
1 and the classified speech patterns are set (i.e., stored)
in the storage unit 9 or the like. The conversation behaviors indicate relations between user speeches and apparatus speeches.
[0038] For example, as shown in Fig. 2, speech patterns are classified into (1) an inquiry pattern for inquiring
about the truth "Yes/No inquiry pattern", (2) an inquiry
pattern for selecting from a group "Wh (When, Where,
What, or Why) inquiry pattern", (3) a pattern including an
answer, an agreement, an acceptance, etc. "answer pattern", (4) a pattern including a self-disclosure, a request,
etc. "disclosure pattern", (5) a pattern including a greeting, an introduction, etc. "other patterns", and so on. Note
that the above-shown speech patterns are merely an example and the speech patterns are not limited to the
above-shown example.
[0039] Fig. 3 shows an example of apparatus speeches and user speeches. In Fig. 3, apparatus speeches
and user speeches are arranged in a chronological order.
Times T-3 to T-1 are times for apparatus speeches and
user speeches in the past, i.e., before the current time
T. Further, times T+1 to T+3 are times for apparatus
speeches and user speeches after the current time T.
[0040] For example, as shown in Fig. 3, the classification unit 7 can classify user speeches and apparatus
speeches from the time T-3 to T+3 based on these user
speeches and these apparatus speeches based on a rule
or by using a classification model. More specifically, the
classification unit 7 classifies an apparatus speech "Do
you have any hobby?" at the time T into the "Wh inquiry
pattern" for the user. Further, the classification unit 7 classifies the subsequent user speech "I play go" at the time
T+1 into the "answer pattern". After that, the classification
unit 7 classifies the subsequent user speech "That
sounds good" at the time T+3 into the "answer pattern"
by using a state sequence estimation model (a conditional random field) or the like.
[0041] The classification unit 7 may combine a preceding user speech and an apparatus speech subsequent
thereto and classify the combined speech. For example,
when a speech pattern is the "Yes/No inquiry pattern", a
speech pattern subsequent thereto is inevitability deter-
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mined to be an "answer pattern". Therefore, when a preceding user speech is the "Yes/No inquiry pattern", the
classification unit 7 classifies an apparatus speech subsequent thereto into the "answer pattern". Similarly, when
a preceding user speech is an "answer pattern", the classification unit 7 classifies an apparatus speech subsequent thereto into the "answer pattern".
[0042] The classification unit 7 may classify a subsequent user speech according to an apparatus speech
preceding that user speech based on a rule. For example,
as shown in Fig. 4, when the apparatus speech at the
time T is the "Yes/No inquiry pattern" or the "Wh inquiry
pattern, the classification unit 7 classifies the user speech
at the time T+1 into the "answer pattern" based on a rule.
Similarly, when the apparatus speech at the time T is
the "answer pattern", the classification unit 7 classifies
the user speech at the time T+1 into the "disclosure
pattern" based on a rule.
[0043] The classification unit 7 may learn a classification model in advance based on data including parts and
their types, predicate terms and their types, and correct
classifications, and classify the user speech at the time
T+1 by using the learning result. The classification unit
7 can classify the apparatus speech at the time T+2
based on the types of the speeches from the time T-3 to
T+1.
[0044] The feature-value calculation unit 8 is a specific
example of the feature-value calculation means. The feature-value calculation unit 8 calculates a feature value of
a preceding or subsequent speech based on information
about the type of a feature value associated with the
speech pattern into which the first response sentence
(the apparatus speech) has been classified by the classification unit 7.
[0045] Note that the optimal forms of fillers inserted in
a conversation vary according to the scene of that conversation. For example, in a conversation scene in which
after a user utters a voice at a time T+1 subsequent to a
first response sentence at a time T, a filler word is output
at a time T+2 and a second response sentence is output
at a time T+3, the optimal form of the filler inserted after
the first response sentence varies according to the content (e.g., meaning) of the first response sentence. Further, how to recognize a feature(s) that is the most suitable for determining the optimal filler form also varies.
[0046] For example, in the case of a filler that is inserted
after a "Yes/No inquiry pattern" for inquiring about the
truth, prosodic information (such as a length of a speech)
of a preceding speech significantly affects the form of
that filler. Therefore, in order to perform a more natural
conversation, it is especially effective to recognize the
feature of the prosodic information of the preceding
speech, select a filler form suitable for the recognized
feature, and generate a filler word according to the selected filler form.
[0047] Therefore, the feature-value calculation unit 8
calculates a feature value of a preceding or subsequent
speech based on information about the type of the feature
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value associated with the speech pattern into which the
first embodiments has been classified by the classification unit 7. The filler generation unit 5 generates an optimal filler word according to the feature value calculated
by the feature-value calculation unit 8.
[0048] In this way, it is possible to classify the first response sentence into one of the predetermined speech
patterns, calculate a feature value of an optimal preceding or subsequent speech corresponding to the speech
pattern into which the first response sentence has been
classified (hereinafter simply referred to as "the classified
speech pattern"), and generate the most suitable filler
word for the conversation by using the calculated feature
value.
[0049] As shown in Fig. 5, for example, information
about types of feature values are associated with speech
patterns. Fig. 5 shows an example of table information
in which speech patterns are associated with types of
feature values. The table information is set (i.e., stored)
in advance in the storage unit 9 or the like. Note that the
table information shown in Fig. 5 is merely an example
and the table information is not limited to this example.
[0050] In Fig. 5, for example, a "Yes/No inquiry pattern"
is associated with "prosodic information of preceding
speech". A "Wh inquiry pattern" is associated with "prosodic information of preceding speech" and "linguistic information of preceding speech". Further, an "answer pattern" is associated with "linguistic information of subsequent speech".
[0051] Note that the "prosodic information of preceding
speech" includes, for example, F0 (fundamental frequency) in a predetermined period (about 100 msec) at the
end of the vocal speech, a maximum value, a minimum
value, an average value, and a first-order regression coefficient (inclination) for power, a length of a speech, a
length of a pause, a speech speed, etc. in the preceding
speech.
[0052] The "linguistic information of preceding speech"
includes, for example, a part at the end of the speech, a
clause boundary label at the end of the speech, the
number of words, the number of clauses, etc. in the preceding speech. The clause boundary label is divided into
three levels, i.e., an absolute boundary such as "I think",
a strong boundary such as "although", and a weak boundary such as "if’ according to the magnitude of a gap immediately after a clause boundary. The "linguistic information of subsequent speech" includes a part at the beginning of the speech, the number of words, the number
of clauses, etc. in the subsequent speech.
[0053] The feature-value calculation unit 8 calculates
a feature value (a feature vector) corresponding to the
speech pattern into which the first response sentence
has been classified by the classification unit 7 (hereinafter simply referred to as "the speech pattern classified
by the classification unit 7") based on that speech pattern
and the table information stored in the storage unit 9. The
feature-value calculation unit 8 calculates feature vectors
of the prosodic information of the preceding speech, the
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linguistic information of the preceding speech, and the
linguistic information of the subsequent speech based
on the user’s voice information supplied from the voice
recognition unit 2, the character-string information supplied from the syntactic analysis unit 3, the response sentence (text data) supplied from the response-sentence
generation unit 4, and the like.
[0054] For example, the feature-value calculation unit
8 calculates a feature vector of "the linguistic information
of the subsequent speech" (a part at the beginning of the
speech, the number of words, the number of clauses,
etc.) corresponding to the speech pattern "answer pattern" classified by the classification unit 7 based on the
table information stored in the storage unit 9.
[0055] As shown in Fig. 5, information about a plurality
of types of feature values may be associated with one
speech pattern. For example, prosodic information of a
preceding speech and linguistic information of the preceding speech may be associated with the speech pattern "Wh inquiry pattern". In such a case, the featurevalue calculation unit 8 calculates a feature vector of "the
prosodic information of the preceding speech" corresponding to the speech pattern "Wh inquiry pattern" classified by the classification unit 7 and a feature vector of
"the linguistic information of the preceding speech" corresponding to that speech pattern based on the table
information stored in the storage unit 9. Then, the featurevalue calculation unit 8 calculates a unified feature vector
of these feature vectors.
[0056] Note that a process that is performed based on
prosodic information of a subsequent speech involves
the subsequent speech and a syntactic analysis thereof.
Therefore, its processing load is large and the lead time
is increased (about five seconds). Similarly, a process
that is performed based on linguistic information of a preceding speech involves a syntactic analysis thereof.
Therefore, its processing load is large and the lead time
is increased (about four seconds). There is a possibility
that the rhythm and the naturalness of the conversation
could deteriorate due to such large processing loads.
Therefore, if possible, a process that is performed based
solely on prosodic information of a preceding speech is
preferred. However, there are cases in which use of linguistic information is preferred in order to generate appropriate filler words.
[0057] Therefore, in this embodiment, "prosodic information" and "linguistic information" are associated with
speech patterns in the table information in order to
achieve both a reduction in a processing load and generation of an appropriate filler word. In this way, it is possible to achieve both a reduction in a processing load
and generation of an appropriate filler word and thereby
improve the rhythm and the naturalness of the conversation.
[0058] As described above, feature values of speeches can be broadly classified into linguistic features (such
as a part string) in linguistic information and acoustic features (such as a pitch) in prosodic information. As de-
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scribed above, the use of the linguistic feature imposes
a large processing load and increases the time required
to output the result. Therefore, in this embodiment, the
acoustic feature is mainly used, while the linguistic feature is used as required. In this way, it is possible to effectively recognize features of speeches and thereby
generate appropriate filler words, while reducing the
processing load.
[0059] The filler generation unit 5 generates a filler
word based on a feature value calculated by the featurevalue calculation unit 8. For example, the filler generation
unit 5 generates a filler word by using information on predefined filler forms.
[0060] The filler form information is, for example, set
(i.e., stored) in advance in the storage unit 9 or the like.
For example, as shown in Fig. 6, a feature value(s) is
associated with each type of filler words (hereinafter
called a filler type) in the filler form information. The filler
types include an inherent type, a responsive-word type,
an instruction-word type, an adverbial type, an awareness type, others, none, etc.
[0061] One or a plurality of filler words is associated
with each filler type. For example, filler words "Let’s see",
"Well", etc. are associated with the inherent type. Feature
values are preferably associated with respective filler
types by using a learning machine having a structure like
a combination of a decision tree such as a Random forest.
Note that an arbitrary learning machine can be used. For
example, a learning machine such as a logistic regression may be used.
[0062] The filler generation unit 5 selects a filler type
associated with the feature value calculated by the feature-value calculation unit 8 based on that calculated feature value and the filler form information stored in the
storage unit 9. Then, the filler generation unit 5 generates
a filler word by selecting one filler word from the selected
filler type. In this way, it is possible to select a filler form
suitable for the scene of a conversation by using a feature
value indicating a feature of that conversation scene and
generate an optimal filler word based on the selected
filler form.
[0063] For example, the filler generation unit 5 randomly selects one filler word from the selected filler type. The
filler generation unit 5 may select one filler word from the
selected filler type in accordance with a predetermined
priority order. Alternatively, other arbitrary selecting
methods may be used.
[0064] Although the filler generation unit 5 selects one
filler type associated with a feature value calculated by
the feature-value calculation unit 8 from seven types of
filler words based on that feature value and the filler form
information stored in the storage unit 9, the selecting
method is not limited to this example. The filler generation
unit 5 may narrow down the number of filler types based
on the speech pattern classified by the classification unit
7, select one filler type associated with the feature value
from among the narrowed-down filler types, and generate
a filler word based on the selected filler type. By narrow-
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ing down the number of filler types in advance as described above, it is possible to reduce the processing
load even further.
[0065] For example, when a speech pattern is an "answer", it is possible to narrow down possible filler types
suitable for the speech pattern to four filler types (i.e., an
inherent type, an adverbial type, others, and none) in
advance as a matter of course. Therefore, the filler generation unit 5 narrows down the seven filler types to the
four filler types (i.e., an inherent type, an adverbial type,
others, and none) based on the speech pattern "answer"
classified by the classification unit 7, selects one filler
type associated with the feature value from among the
narrowed-down filler types, and generates a filler word
based on the selected filler type. For example, information associating narrowed-down filler types with speech
patterns is set (i.e., stored) in the storage unit 9 or the
like. The filler generation unit 5 may perform the abovedescribed narrowing-down of filler types based on this
information stored in the storage unit 9.
[0066] When the filler generation unit 5 selects one filler type "none" based on the feature value calculated by
the feature-value calculation unit 8 and the filler form information stored in the storage unit 9, the filler generation
unit 5 generates no filler word. In this case, no filler word
is output. This means that outputting no filler word is suitable for the scene of the conversation.
[0067] The filler generation unit 5 outputs the filler word
generated as described above to the voice output unit 6.
For example, the voice output unit 6 outputs the filler
word that is generated at the time T+2 by the filler generation unit 5 and outputs the response sentence that is
generated at the time T+3 by the response-sentence generation unit 4.
[0068] Fig. 7 is a flowchart showing a flow of a processing method performed by the voice interaction apparatus
according to this embodiment.
[0069] The classification unit 7 classifies a first response sentence generated by the response-sentence
generation unit 4 into one of speech patterns defined in
the table information stored in the storage unit 9 based
on that table information (step S101).
[0070] The feature-value calculation unit 8 calculates
a feature vector of a type of a feature value corresponding
to the speech pattern classified by the classification unit
7 based on that speech pattern and the table information
stored in the storage unit 9 (step S102).
[0071] The filler generation unit 5 selects one filler type
from among a plurality of filler types defined in filler form
information stored in the storage unit 9 based on the feature vector calculated by the feature-value calculation
unit 8 and the filler form information. Then, the filler generation unit 5 generates a filler word by selecting one
filler word from the selected filler type (step S103).
[0072] The voice output unit 6 outputs the filler word
generated by the filler generation unit 5 (step S104).
[0073] As described above, the voice interaction apparatus 1 according to this embodiment includes the clas-
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sification unit 7 that classifies a response sentence generated by the response-sentence generation unit 4 into
one of predetermined speech patterns indicating predefined speech types. The voice output unit 6 outputs, after
a user utters a voice subsequent to a first response sentence, a filler word and outputs a second response sentence. In this case, the classification unit 7 classifies the
first response sentence into one of the speech patterns.
The filler generation unit 5 generates a filler word based
on the speech pattern classified by the classification unit
7.
[0074] By generating a filler word according to the
speech pattern corresponding to the first response sentence, it is possible to generate an optimal filler word
suitable for a content (e.g., a meaning) of user’s voice
subsequent to the first response sentence. By outputting
this optimal filler word, it is possible to perform a more
natural conversation.
[0075] Note that the present disclosure is not limited
to the above-described embodiments, and various modifications can be made without departing from the spirit
and scope of the present disclosure.
[0076] Although the voice output unit 6 that outputs a
voice is used as the output means in the above-described
embodiments, the output means is not limited to this example. For example, a display unit that outputs (i.e., displays) text may be used as the output means.
[0077] In the present disclosure, for example, the processes shown in Fig. 7 can be implemented by causing a
CPU to execute a computer program.
[0078] The program can be stored and provided to a
computer using any type of non-transitory computer
readable media. Non-transitory computer readable media include any type of tangible storage media. Examples
of non-transitory computer readable media include magnetic storage media (such as floppy disks, magnetic
tapes, hard disk drives, etc.), optical magnetic storage
media (e.g. magneto-optical disks), CD-ROM (compact
disc read only memory), CD-R (compact disc recordable), CD-R/W (compact disc rewritable), and semiconductor memories (such as mask ROM, PROM (programmable ROM), EPROM (erasable PROM), flash ROM,
RAM (random access memory), etc.).
[0079] The program may be provided to a computer
using any type of transitory computer readable media.
Examples of transitory computer readable media include
electric signals, optical signals, and electromagnetic
waves. Transitory computer readable media can provide
the program to a computer via a wired communication
line (e.g. electric wires, and optical fibers) or a wireless
communication line.
[0080] From the disclosure thus described, it will be
obvious that the embodiments of the disclosure may be
varied in many ways. Such variations are not to be regarded as a departure from the spirit and scope of the
disclosure, and all such modifications as would be obvious to one skilled in the art are intended for inclusion
within the scope of the following claims.
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[0081] A voice interaction apparatus incudes voice recognition means for recognizing a voice of a user, response-sentence generation means for generating a response sentence to the voice of the user based on the
recognized voice, filler generation means for generating
a filler word to be inserted in a conversation, output
means for outputting the generated response sentence
and the generated filler word, and classification means
for classifying the generated response sentence into one
of predetermined speech patterns indicating predefined
speech types. When the output means outputs, after the
user utters a voice subsequent to the first response sentence, the filler word and outputs a second response sentence, the classification means classifies the first response sentence into one of the speech patterns, and
the filler generation means generates the filler word
based on the speech pattern into which the first response
sentence has been classified.
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Claims
1.

A voice interaction apparatus (1) comprising:
voice recognition means (2) for recognizing a
voice of a user;
response-sentence generation means (4) for
generating a response sentence to the voice of
the user based on the voice recognized by the
voice recognition means (2);
filler generation means (5) for generating a filler
word to be inserted in a conversation with the
user; and
output means (6) for outputting the response
sentence generated by the response-sentence
generation means (4) and the filler word generated by the filler generation means (5), wherein
the voice interaction apparatus (1) further comprises classification means (7) for classifying the
response sentence generated by the responsesentence generation means (4) into one of predetermined speech patterns indicating predefined speech types, and
when the output means (6) outputs, after the user utters a voice subsequent to the first response
sentence, the filler word and outputs a second
response sentence,
the classification means (7) classifies the first
response sentence into one of the speech patterns, and
the filler generation means (5) generates the filler word based on the speech pattern into which
the first response sentence has been classified
by the classification means (7).
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2.

8

The voice interaction apparatus (1) according to
Claim 1, wherein the voice interaction apparatus (1)
further comprises:
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storage means (9) for storing table information
including the speech patterns and information
about types of feature values associated with
the speech patterns; and
feature-value calculation means (8) for calculating a feature value of a preceding or subsequent
speech based on information about the type of
the feature value associated with the speech
pattern into which the first response sentence
has been classified by the classification means
(7), wherein
the filler generation means (5) generates the filler word based on the feature value calculated
by the feature-value calculation means (8).

4.

5.

The voice interaction apparatus (1) according to
Claim 2, wherein the information about the type of
the feature value includes at least one of prosodic
information of the preceding speech, linguistic information of the preceding speech, linguistic information of the subsequent speech, and prosodic information of the subsequent speech.
The voice interaction apparatus (1) according to
Claim 2 or 3, wherein
the storage means (9) stores filler form information
associated with respective feature values of filler
types each of which includes at least one filler word
and indicates a type of the filler word, and
the filler generation means (5) narrows down the
number of filler types based on the speech pattern
into which the first response sentence has been classified by the classification means (7), selects one
filler type associated with the feature value calculated by the feature-value calculation means (8) from
among the narrowed-down number of filler types,
and generates the filler word by selecting the filler
word included in the selected filler type.
A processing method for a voice interaction apparatus (1), the voice interaction apparatus (1) comprising:
voice recognition means (2) for recognizing a
voice of a user;
response-sentence generation means (4) for
generating a response sentence to the voice of
the user based on the voice recognized by the
voice recognition means (2);
filler generation means (5) for generating a filler
word to be inserted in a conversation with the
user; and
output means (6) for outputting the response
sentence generated by the response-sentence
generation means (4) and the filler word generated by the filler generation means (5),
the processing method comprising:

when the output means (6) outputs, after
the user utters a voice subsequent to the
first response sentence, the filler word and
outputs a second response sentence,
classifying the first response sentence into
one of predetermined speech patterns indicating predefined speech types, and
generating the filler word based on the
speech pattern into which the first response
sentence has been classified.
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A program for a voice interaction apparatus (1), the
voice interaction apparatus (1) comprising:
voice recognition means (2) for recognizing a
voice of a user;
response-sentence generation means (4) for
generating a response sentence to the voice of
the user based on the voice recognized by the
voice recognition means (2);
filler generation means (5) for generating a filler
word to be inserted in a conversation with the
user; and
output means (6) for outputting the response
sentence generated by the response-sentence
generation means (4) and the filler word generated by the filler generation means (5),
the program being adapted to cause a computer
to perform:
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when the output means (6) outputs, after
the user utters a voice subsequent to the
first response sentence, the filler word and
outputs a second response sentence,
classifying the first response sentence into
one of predetermined speech patterns indicating predefined speech types, and
generating the filler word based on the
speech pattern into which the first response
sentence has been classified.
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