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Machine Translation of JP2004334591A (Matsuda)

[0001] Field of the Invention

This invention relates to a conversation system used in toys such as conversational
robots and video game consoles, and to a conversation system and conversation
processing program that allows users to obtain enjoyment and comfort through
conversation with a computer.

[0002] Prior Art

Conventionally, many conversation systems used in video game consoles and toys
adopt a method of conducting conversations according to predetermined scenarios

(hereinafter referred to as "scenario method") (see, for example, Patent Document 1).

[0003] The scenarios used in this "scenario method" are created with practicality in
mind, where the conversation system first makes statements that limit the topic, and
subsequent conversation developments are designed to have as few branches as
possible. As a result, there are drawbacks such as humans (users) being unable to
take the initiative in conversations, and conversation flows being mundane or
unnatural.

[0004] Therefore, conversation systems have been conceived that extract specific
keywords from user statements to determine what the user is talking about and
provide appropriate responses. However, for example, in conversations about
specific people, users unconsciously change how they refer to the same person
depending on their mood, making it impossible to correctly recognize these
references as being about the same person and provide appropriate responses.

[0005] While there is a method of restricting users to only one way of referring to
someone, this forces users into very constrained conversations, and users may
forget how they were supposed to refer to someone as time passes. Additionally,
since different people use different ways of referring to others, the system cannot
accommodate multiple users sharing the conversation system.

[0006] Also, ways of referring to a person that cannot be predicted at one point may
become common ways of referring to that person in the future. For example, when a
player belonging to a Japanese team transfers to a U.S. team, names emphasizing
that U.S. team may become common.
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[0007] Also, normally, after it becomes clear who is being discussed during a
conversation, it's common to use more abbreviated ways of referring to that person.
For example, even if someone is initially called "Matsui of XX," in subsequent
statements they would typically just be called "Matsui." In later conversations, they
might naturally be called just "Matsui" from the start. However, the conversation
system cannot determine which "Matsui" is being referred to, so it cannot respond
appropriately.

[0008] Referenced Patent Art
Patent Document 1: Japanese Patent Application Publication No. 2002-169590

[0009] Problem to be Solved by the Invention

As described above, conventionally, when users change how they refer to something
during conversation, such as a person's nhame, there was a problem that natural
conversation could not be conducted because the system could not determine what
the current topic was about and could not provide appropriate responses.

[0010] Therefore, the purpose of this invention is to provide a conversation system
and conversation processing program that can accurately determine what a name
mentioned by a user during conversation refers to and provide appropriate responses
in line with the current topic.

[0011] Means for Solving the Problem

The conversation system of this invention is a conversation system that conducts
conversations with users, comprising: an input means that inputs statements from
the user who is the conversation partner; a name detection means that detects
names referring to specific objects from the user statements input by this input
means; a storage means that stores names related to each object; an object
determination means that evaluates the similarity relationship between names
detected by the name detection means and names stored in the storage means, and
determines what object the detected name refers to based on that evaluation value;
a statement creation means that creates statements related to the object
determined by this object determination means; and an output means that outputs
the statements created by this statement creation means.

[0012] With a conversation system configured in this way, when a statement from the
user who is the conversation partner is input, names referring to specific objects are
detected from that user's statement. Then, the object that name refers to is
determined based on the similarity relationship between the detected name and
names stored in the storage means, and statements related to that object are
created and output as responses to the user. In this way, by comparing names
included in user statements with names of each object previously stored in the
storage means, the object that the name uttered by the user refers to can be
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identified, allowing natural conversation to proceed while providing appropriate
responses about that object.

[0013] Also, in the above configured conversation system, the specific objects are
people, and the name detection means detects names referring to those people from
the user's statements. This enables appropriate responses by identifying the person
when a user is talking about someone.

[0014]Also, inthe above configured conversation system, the name detection means
detects specific proper nouns and nouns that immediately follow or precede them
as names referring to those objects from the user's statements. This enables, for
example with people's names, extraction of specific phrases before and after the
person's name as a single name from the user's statement.

[0015] Also, the above configured conversation system includes an object
designation means that specifies the object currently being discussed, and when
evaluating the similarity relationship between names detected by the name
detection means and names stored in the storage means, the object determination
means gives higher evaluation to names related to the object specified by the object
designation means. This enables determination of what object a name refers to while
prioritizing names of the object currently being discussed.

[0016] Also, the above configured conversation system includes a usage frequency
management means that manages usage frequency information for each object's
names stored in the storage means, and when evaluating the similarity relationship
between names detected by the name detection means and names stored in the
storage means, the object determination means considers the name usage
frequency information managed by the usage frequency management means in its
evaluation. This enables determination of what object a name refers to while
prioritizing names frequently used by the user.

[0017] Also, the above configured conversation system includes a registration
control means that, when a detected name and the object it indicates are not stored
in the storage means, additionally registers that name as one of the names for that
objectinthe storage means. This enables additional registration of that name without
the user having to explicitly register another name for that object.

[0018] Also, the above configured conversation system includes a registration
control means that, when unable to determine the object of a detected name,
additionally registers that name as a name for a new object in the storage means.
This enables additional registration of that name without the user having to explicitly
register a name for a new object.
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[0019] Embodiment of the Invention

The embodiment of this invention will be explained below with reference to the
drawings.

[0020] Figure 1 is a block diagram showing the hardware configuration of a
conversation system according to one embodiment of this invention. This invention's
conversation system is designed to conduct conversations by responding to user
statements as if a human were responding, and is installed in toys such as
conversational robots and video game consoles.

[0021] Figure 1 shows the basic configuration when implementing this system with a
general-purpose computer, consisting of CPU 11, voice input unit 12, A/D converter
13, voice output unit 14, D/A converter 15, work memory 16, and non-volatile memory
17.

[0022] CPU 11 executes specified processing according to procedures described in
programs by reading programs stored in non-volatile memory 17 and other locations.
Voice input unit 12 is a microphone for inputting user's voice during conversation.
The user's voice (analog data) input from this voice input unit 12 is converted to digital
data by A/D converter 13 and taken into CPU 11. CPU 11 performs processing using
work memory 16 and outputs responses to user statements through D/A converter
15. D/A converter 15 converts voice data generated by CPU 11 into analog data and
provides it to voice output unit 14. Voice output unit 14 is a speaker for outputting this
externally.

[0023] Work memory 16 stores data necessary for CPU 11's processing operations.
This work memory 16 buffers the results of voice recognition of user statements (text
information) and has information storage areas 16a-16c¢ for storing "conversation
partner number," "topic person number," and "topic person number last set
date/time" respectively, which are necessary for this system's conversation
processing.

[0024] "Conversation partner number" is a number for identifying the conversation
partner. While this system conducts conversation with one user at a time, it can
identify who the current conversation partner is. While there are methods for
identifying conversation partners such as using a camera to capture and analyze
images of the user's face, here we use voice analysis for identification.

[0025] Specifically, after converting voice input from voice input unit 12 to digital data
with A/D converter 13, it analyzes frequency changes and other characteristics of
that data and compares it with pre-registered voice data for each user to identify who
the conversation partneris. When a conversation partneris identified by this method,
that conversation partner's unique identification information "conversation partner
number" is set in information storage area 16a of work memory 16. If this
"conversation partner number" is 1, conversation partner 1 name data 20a stored in
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non-volatile memory 17 described later is used to execute this invention's
conversation processing.

[0026] "Topic person number" is a number indicating the person currently being
discussed in the conversation. When this "topic person number" is 1 or greater, the
conversation system continues conversation about the person specified by that
number. On the other hand, when this "topic person number" is 0, it indicates either
that no one has been discussed since the current conversation began, or that
although someone was discussed, their name hasn't appeared for a certain period
(e.g., 10 minutes) or more, suggesting the topic has changed to something else.

[0027] "Topic person number last identification date/time" is used to determine the
passage of the aforementioned certain period, and indicates the date and time when
the conversation partner user last mentioned the name of the person currently being
discussed.

[0028] Non-volatile memory 17 consists of, for example, flash memory, and is
rewritable memory whose contents are not lost even when power is cut off. This non-
volatile memory 17 stores program 17a for implementing this invention's
conversation system, as well as article text database 18, name-appropriate following
noun data 19, conversation partner 1 name data 20a, conversation partner 2 name
data 20b, unused area 21, topic person determination table (A) 22a and topic person
determination table (B) 22b.

[0029] Article text database 18 is a database created by extracting conversationally
usable portions from existing text information (written language text information)
such as news articles that don't contain conversational text. This article text
database 18 is used when a name referring to a person cannot be detected from user
statements or when creating responses to users corresponding to that name.

[0030] Name-appropriate following noun data 19 is data indicating specific nhouns
appropriate to follow names as part of names. Figure 2 shows specific examples,
with words such as "player," "pitcher," "manager," "prime minister" etc. pre-stored in
designated areas of non-volatile memory 17 as name-appropriate following noun
data 19.

[0031] The name data 20a and 20b are data showing the names for each person
remembered per conversation partner, and as shown in Figure 3, consists of "person
number,” "name," and "name mention count." "Person number" indicates the number
of the person. "Name" indicates the name of that person. In this case, it includes
multiple names for one person. "Name mention count" indicates the frequency of use
of these names. In this case, having conversation partner 1 name data 20a and
conversation partner 2 name data 20b in the non-volatile memory 17 indicates that
name data is managed for each conversation partner. In other words, conversation
partner 1 name data 20a is name data referenced when conversation partner 1 is
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conversing, and conversation partner 1 name data 20a is name data referenced when
conversation partner 2 is conversing.

[0032] Although only name data for two people is shown here, when the number of
conversation partners increases, name data for those conversation partners will be
stored in the unused area 21 of the non-volatile memory 17.

[0033] Topic person determination table (A) 22a and topic person determination table
(B) 22b are tables describing the processing procedures for determining the person
currently being discussed as a topic. The structure of these topic person
determination tables (A) 22a and (B) 22b will be explained later with reference to
Figures 8 and 9.

[0034] In a conversation system with such a configuration, the user's voice input
through the voice input unit 12 is converted to digital data by the A/D converter 13 and
then provided to the CPU 11.

[0035] Figure 4 shows the flow of data processing after A/D conversion performed by
the CPU 11 mounted in this system. The voice data converted by A/D is dictated by
voice recognition processing 31 and converted into text format sentences. Then,
conversation processing 32 is applied to this text format sentence, a response
statement to the user's utterance is created, and it is read aloud by reading
processing 33. At this time, the voice data created by the CPU 11 as a response to the
user is converted to analog data by the D/A converter 15 and then output through the
voice output unit 14 such as a speaker.

[0036] Here, since "voice recognition processing" and "reading processing" use
generally known techniques, detailed explanations of these are omitted. Below, we
will explain in detail the specific processing procedures while referring to flowcharts,
focusing on the "conversation processing" of this system. Note that the processing
shown in each of the following flowcharts is executed when the CPU 11 equipped in
this system reads the program.

[0037] Figure 5 is a flowchart showing the flow of conversation processing in this
system, and shows the processing up to creating a response to the utterance of a
conversation partner when the conversation partner has been identified. Now, let's
explain assuming that the conversation partner of this system has been identified as
user conversation partner 1. "Conversation partner number" 1 is set in the
information storage area 16a of the work memory 16.

[0038] When engaging in conversation with user conversation partner 1, the CPU 11
mounted in this system first checks whether the "topic person number last set time"
stored in the information storage area 16¢ of the work memory 16 has been cleared,
or whether a certain time (for example, 10 minutes or more) has elapsed since that
time (Step A11). As a result, if the "topic person number last set time" has been
cleared, or if a certain time has elapsed since that time (Step A11 Yes), the CPU 11
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sets 0 as the "topic person number" in the information storage area 16b of the work
memory 16 and clears the "topic person humber last set time" (Step A12).

[0039] Next, the CPU 11 detects names referring to people from within the user's
utterance input through the voice input unit 12 (Step A13). As a result, if there is a
corresponding name in the user's utterance (Step A14 Yes), the CPU 11 determines
(identifies) who the person indicated by that name is, and sets that person's number
as the "topic person number" with that person as the topic person in the conversation
(Step A15). If there was no name referring to a person in the user's utterance, this
topic person determination processing is not performed here.

[0040] Next, the CPU 11 checks whether the "topic person number" is 0 (Step A16). If
the "topic person number" is not 0, that is, if the topic person in the conversation has
beenidentified (Step A16 No), the CPU 11 performs processing to create an utterance
about that topic person (Step A17).

[0041] On the other hand, if the "topic person number"is 0, that s, if the topic person
in the conversation has not been identified (Step A16 No), the CPU 11 performs
utterance processing using the article text database 18 stored in the non-volatile
memory 17 (Step A18). In other words, specific keywords are extracted from the
user's utterance, and based on these keywords, the article text database 18 is
searched to create utterance text for the user using article text from the article text
database 18. Note that since this utterance processing using the article text database
18 has already been filed by this applicant (Patent Application 2002-233090), its
detailed explanation is omitted here.

[0042] Here, we will explain in detail the name detection processing executed in the
aforementioned Step A13, the topic person determination processing executed in the
aforementioned Step A15, and the topic person utterance processing executed in the
aforementioned Step A17.

[0043] First, let's explain the name detection processing executed in the
aforementioned Step A13.

[0044] Figure 6 is a flowchart showing the flow of nhame detection processing in the
conversation processing of this system.

[0045] The CPU 11 analyzes the parts of speech included in the user's utterance (Step
B11) and, based on these part-of-speech analysis results, determines whether there
are proper nouns representing personal names in the user's utterance (Step B12).
Proper nouns representing personal nhames are, for example, "Matsui," "Matsuzaka,"
etc., and these are pre-registered as personal names in unillustrated part-of-speech
analysis data. If there are no proper nouns representing personal names in the user's
utterance (Step B12 No), the CPU 11 processes it as if there are no names indicating
people in that user utterance.
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[0046] On the other hand, if there was a proper noun representing a personalname in
the user's utterance (Step B12 Yes), the CPU 11 determines whether a noun follows
immediately after that proper noun (Step B13). If a noun follows immediately after the
proper noun representing a personal name (Step B14 Yes), the CPU 11 determines
whether that noun is a specific noun included in the name-qualified subsequent
noun data (Step B14). Name-qualified subsequent noun data refers to data showing
nouns that are suitable to follow personal names as names, and as shown in Figure
2, includes for example "player," "pitcher," "manager," "prime minister," etc. If it was a
specific noun included in this name-qualified subsequent noun data (Step B14 Yes),
the CPU 11 treats that noun as a post-name chain phrase as part of the personal
name (Step B15).

nn nn

[0047] Also, the CPU 11 determines whether there is a noun that precedes the
aforementioned proper noun representing a personal name either directly or with the
particle "no" in between (Step B16). If there is such a noun (Step B16 Yes), the CPU 11
treats that noun as a pre-name chain phrase as part of the personal name (Step B17).

[0048] In this way, when the proper noun representing a personal name, the post-
name chain phrase following it, and the pre-name chain phrase preceding it are each
obtained, the CPU 11 extracts these as one name from that user utterance (Step B18).

[0049] By extracting not only proper nouns representing personal names but also
specific phrases before and after them as names in this way, for example, from a user
utterance like "I am a fan of Gia** Matsui," phrases like "Gia** Matsui" can be
extracted as a name. Also, from a user utterance like "Matsui is a great player," only
"Matsui" can be extracted as a name.

[0050] Note that the "" part would actually contain part (at least one character) of
a phrase representing the name of a certain baseball team, but "" is used to avoid
using the real name. This applies to the following explanations as well, and part of
real names will be masked with "**"

[0051] Also, by using hame-qualified subsequent noun data as shown in Figure 2,
names such as "Player Matsui" as well as "Pitcher Matsui," "Manager Matsui," "Prime
Minister Matsui"... etc. can be extracted. In this case, by not including the personal
name as part of the name when the noun following the personal name is not included
in the name-qualified subsequent noun data 19 in the aforementioned Step B14,
mistakes such as treating "Matsui Bank" or "Matsui Incident" as names for people can
be avoided. For this purpose, it is necessary to register in the name-qualified
subsequent noun data 19 those nouns among nouns representing people that are
appropriate to follow personal names as names.

[0052] Next, let's explain the topic person determination processing executed in the
aforementioned Step A15.
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[0053] Figure 7 is a flowchart showing the flow of topic person determination
processing in the conversation processing of this system.

[0054] When a person's name is detected from the user's utterance by the
aforementioned name detection processing, the CPU 11 extracts the nouns that
constitute that name (hereafter called name constituent nouns) (Step C11). Then, the
CPU 11 calculates name similarity points for each name included in the current
conversation partner 1 name data 20a stored in the non-volatile memory 17 using the
following method (Step C12).

[0055] (1) When a name constituent noun that is not a personal name exists in that
name data 20a, 1 point is added to the name similarity points. (2) When a name
constituent noun that is a personal name exists in that name data 20a, 2 points are
added to the name similarity points.

[0056] When name similarity points are calculated in this way, the CPU 11 executes
corresponding processing for each case using the topic person determination table
(A) 22a and topic person determination table (B) 22b stored in the non-volatile
memory 17 to determine the person currently being discussed as a topic (Step C13).

[0057] Thatis, when the "topic person number" is 0 or when all name similarity points
for the topic person are 0, the CPU 11 performs topic person determination using the
topic person determination table (A) 22a shown in Figure 8.

[0058] In this topic person determination table (A) 22a, corresponding processing is
defined divided into cases A1 to A4. For example, in the relationship between the
current name (the name obtained from the user utterance by the aforementioned
name detection processing) and names other than the topic person's name in name
data 20a, if there was only one matching name, processing corresponding to case A1
is executed, and the person whose name matches is identified as the topic person.

[0059] Also, if there are multiple matching names, processing corresponding to case
A2 is executed, and among the matching names, the person whose name mention
countis a certain percentage higherthan othersisidentified as the topic person. Note
thatif such conditions are not met, the person is made the topic person by asking the
user questions to narrow it down to one person.

[0060] Also, if there are no matching names but there are names with name similarity
points thatare not 0, processing corresponding to case A3 is executed, and questions
are asked to the user in order of high name similarity points about whether they are
the same person, and the topic person is identified based on the response. Note that
if there was no same person, processing corresponding to case 4A is executed.

[0061] Additionally, if all name similarity points are 0, or if no names other than the
topic person's name are registered in name data 20a, processing corresponding to
Case Adis executed, the current name is added and registered to name data 20a with
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a new person number, and its name reference countis written as 0. Then, that person
is identified as the topic person.

[0062] On the other hand, when the "topic person number"is not 0 (>0), and there are
name similarity points for the topic person that are not 0, CPU 11 determines the
topic person using the topic person determination table (B) 22b shown in Figure 9.

[0063] In this topic person determination table (B) 22b, corresponding processes are
defined for Cases B1 through B5. For example, in the relationship between the current
name (the name obtained from user utterance through the aforementioned name
detection process) and the topic person's name included in name data 20a, if there
is a matching name, processing corresponding to Case B1 is executed, and the
current topic person continues to be identified as the topic person.

[0064] Also, if there is no exactly matching name but there is a completely included
name (the current name is included in the topic person's name), processing
corresponding to Case B2 is executed, the current name is added and registered to
name data 20a as the topic person's name, and its name reference count is written
as 0. Then, the current topic person continues to be identified as the topic person.

[0065] Furthermore, in cases where there is no matching name and no completely
included name, if there is a matching name in the relationship with names other than
the topic person's name included in name data 20a, as processing corresponding to
Case B3, the corresponding processing of either the aforementioned Case A1 or Case
A2 is executed depending on the number of matching names.

[0066] Moreover, in cases where there is no matching nhame and no completely
included name, if there are names with name similarity points that are not 0 in the
relationship with names other than the topic person's name included in hame data
20a, the corresponding processing of the aforementioned Case A3 is executed as
processing corresponding to Case B4.

[0067] Additionally, in cases where there is no matching name and no completely
included name, if all name similarity points are 0 or if no names other than the topic
person's name are registered in name data 20a in the relationship with names other
than the topic person's name included in name data 20a, processing corresponding
to Case B5 is executed. The user is asked whether the current name is the topic
person's name, and if so, the current name is added and registered to name data 20a
as the topic person's name, and its name reference count is written as 0. Then, the
current topic person continues to be identified as the topic person. If the current
name was not the topic person's name, the corresponding processing of the
aforementioned Case A4 is executed.

[0068] Returning to Step C13 in Figure 7, after CPU 11 determines the topic person
according to topic person determination tables (A) 22a and (B) 22b, it performs the
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[0069] (1) Writes the determined person's person number to "topic person number"
(2) Writes the current date and time to "topic person number last set date/time" (3)
Adds 1to the "name reference count" corresponding to the name used in the current
determination in name data 20a

[0070] Here, we will explain how topic person names are registered in name data 20a
through the above-mentioned processing using Figure 10.

[0071] Figure 10 is a diagram showing the update status of name data 20a, and
Figures 10(a) through (e) represent each state of the name data.

[0072] In name data 20a, each name has a "person number," "name," and "name
reference count. When a user has not yet mentioned anyone's name to the
conversation system (such as immediately after purchasing the conversation
system), name data 20a is not stored. At this time, the "topic person humber" is 0,
and the "topic person number last set date/time" is cleared.

[0073] In such a state, for example, if the user says "The economy is bad," since this
utterance does not contain any names, it proceeds to the processing of the
aforementioned Step A18, where the article text database 18 is searched using
"economy" as a keyword, and an utterance is created based on sentences containing
"economy" from that database.

[0074] Here, suppose the user says "l like Matsui of Gia**." Since "Matsui" is a proper
noun representing a person's name, the name "Matsui of Gia**" is detected using this
as a clue. In this case, since no names are registered in name data 20a, the
corresponding processing of the aforementioned Case A4 is executed. As a result,
the state 1 of name data 20a after the topic person determination processing is
completed becomes as shown in Figure 10(a). Let's set the person number as 1 at
this time.

[0075] Next, when the user says "Matsui has power," this time "Matsui" is detected as
a name. The name similarity points for "Matsui of Gia**" becomes "2" since "Matsui"
isanounrepresenting a person's name, and because "Matsui" is completely included
in "Matsui of Gia**" the corresponding processing of the aforementioned Case B2 is
executed. As a result, the state 2 of name data 20a after the topic person
determination processing is completed becomes as shown in Figure 10(b).

[0076] Next, when the user says "Matsui is also good at defense," the name detected
from that utterance is again "Matsui." This time, since it matches with "Matsui" which
is already registered as the topic person's name, the corresponding processing of the
aforementioned Case B1 is executed, and it is determined that the topic of person
number 1 is still continuing. At this time, the name reference count for the name
"Matsui" becomes "2."
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[0077] In this state, if the conversation for that day ends and later this user suddenly
says "How is Matsui's condition," since the "topic person number" is 0 at that point,
the corresponding processing of Case A1 is executed, it is determined that "Matsui"
refers to "Matsui of Gia**" and an utterance is created with person number 1 as the
topic person.

[0078] Even later, when this user says "Matsui of Nis** is fast," the topic person
number = 0, and since the current name is "Matsui of Nis**" the name component
nouns are "Nis**" and "Matsui," so the name similarity points for person number 1
become 2 for each, and since "Matsui of Nis**" does not match with "Matsui of Gia**,"
it falls under the aforementioned Case AS.

[0079] In the corresponding processing of the aforementioned Case A3, the user is
asked whether "Matsui of Nis**" is the same person as person number 1. At this time,
the name with the largest number of name component nouns is used for person
number 1. In this case, the name with the most name component nouns is "Matsui of
Gia**" Therefore, for example, it asks "Is Matsui of Nis** the same person as Matsui
of Gia**?" When the user responds negatively by saying "No" or similar, the
corresponding processing of the aforementioned Case A4 is executed. As a result,
the state 3 of name data 20a after the topic person determination processing is
completed becomes as shown in Figure 10(c). At this time, it has changed to person
number 2.

[0080] Here, suppose the user makes an utterance using simply "Matsui" as a name.
Then, it falls under the aforementioned Case B2, and it is determined that the topic
of person number 2 is continuing, and the state 4 of name data 20a becomes as
shown in Figure 10(d). In this way, even when using the same name "Matsui" for
different people, the conversation system can correctly determine the topic person
according to the flow of conversation.

[0081] Furthermore, suppose that after ending the conversation in this state, the user
suddenly asks "How is Matsui doing?" In this case, it falls under Case A2 mentioned
earlier, and the mention frequencies of the two "Matsui" names are compared. If we
define "significantly more frequent" as being five times or more than the other, in this
case, since it's only three times more frequent, we ask the user which "Matsui" they
are referring to. The names used in this question should be different from each other
and use the version with more name component nouns. In this example, we would
ask "When you say Matsui, do you mean Matsui from Gia** or Matsui from Nishi**?"

[0082] If the user answers "I mean Matsui from Gia**" then Person Number 1 is
identified as the topic. At this time, the mention frequency is incremented by 1 for
Person Number 1's "Matsui." If Person Number 1's "Matsui" mention frequency
becomes five times or more than that of Person Number 2's "Matsui," in similar
situations thereafter, the system will identify Person Number 1's "Matsui" as the topic
person without asking the user. This enables natural conversation as abbreviated
names can be consistently used for frequently discussed people.
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[0083] Also, in State 4 mentioned earlier, suppose the user calls "Matsui from Gia**"
as "Matsui from Gian**" instead. This case falls under Case B4 or Case A3. Since the
name similarity points for Person Number 1 and Person Number 2 would be the same,
we would need to confirm with the user by asking something like "When you say
Matsui from Gian**, do you mean Matsui from Gia**?" Similarly, this applies if they
later use "Goji** Matsui" instead of "Matsui from Gia**." State 5, where "Matsui from
Gian**"and "Goji** Matsui" are registered, is shown in Figure 10(e). After State 5, both
"Matsui from Gian**" and "Goji** Matsui" can be treated exactly the same as "Matsui
from Gia**."

[0084] Thus, in this system, when discussing a specific person, users don't need to
always use exactly the same name, and can converse using names that come
naturally to mind, just like in human-to-human conversation. Additionally, the system
can adapt even when previously unpredictable names, such as "Matsui from
Yankee**' become commonly used later.

[0085] Figures 11 and 12 show examples of name data 20a for Conversation Partner
1 and name data 20b for Conversation Partner 2.

[0086] In this system, since name data 20a and 20b are maintained separately for
each conversation partner, when Conversation Partner 1 says "Matsui," it refers to
"Matsui from Gia**" and when Conversation Partner 2 says "Matsui," it refers to
"Matsui from Nishi**" This way, names can be freely differentiated according to the
conversation partner.

[0087] Next, we will explain the topic person statement processing executed in Step
A17 mentioned earlier.

[0088] Figure 13 is a flowchart showing the flow of topic person statement processing
in the conversation processing of this system.

[0089] When a topic person is determined by the aforementioned topic person
determination process, to make a statement about that topic person, the CPU 11 first
clears the material data for creating the statement (Step D11), then selects one name
from among the names of the person specified by the "topic person number" as the
target for processing (Step D12). The material data for creating the statement is
stored in a designated area of the work memory 16.

[0090] If the name taken up as the processing target has two or more name
component nouns (Step D13: Yes), CPU 11 searches the article text database 18
using these name component nouns as AND conditions (Step D14), and extracts the
corresponding article text from the article text database 18 to add to the material data
for creating the statement (Step D15).

[0091] This process is performed for each name included in the names of the person
specified by the "topic person number" (Steps D16, D17). When processing for all
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names is complete (Step D16: No), CPU 11 randomly selects one article text from
among the article texts gathered in the material data for creating the statement (Step
D18), creates a statement using that selected article text, and speaks that statement
as aresponse to the user (Step D19).

[0092] In this way, the system uses an article text database 18 containing news
articles on various topics and selects appropriate article texts for the topic person. In
this case, the nouns that make up the person's name, i.e., the name component
nouns, are utilized.

[0093] For example, in State 5 shown in Figure 10(e), if there was only one person
number, articles containing both "Gia**" and "Matsui," articles containing both
"Gian**" and "Matsui," and articles containing both "Goji**" and "Matsui" would be
extracted as material for creating statements. An article text is randomly selected
from these article texts, and a statement is created using the selected article text. In
this case, since the name "Matsui" only has one name component noun, itis not used
alone. This is because extracting article texts containing only "Matsui" would also
include articles about other Matsuis, such as "Matsui from Nishi**."

[0094] Thus, with this system, since it can detect arbitrary personal names and the
phrases before and after them as names from user statements, users can proceed
with conversations using everyday names rather than being limited to fixed names.
Also, by specifying the type of phrase connected to personal names by parts of
speech and determining whether the phrase is appropriate as a name, it prevents
incorrectly detecting phrases that are not names, such as "Matsui incident," as
names.

[0095] By judging the likelihood of who a name refers to based on the similarity
between the name used in the user's statement and the names already registered for
the current topic person, as well as the names registered for people who are not
currently topics, and then either associating the name with a person or asking the
user about the association with the likely person depending on that likelihood, the
system can appropriately determine who the user's name refers to within the natural
flow of conversation. In particular, by processing the names of current topic persons
differently from those who are not current topics, appropriate determination
becomes possible while giving priority to current topic persons while still considering
others.

[0096] Additionally, when a name used by the user is not registered as a person's
name, it is automatically added and registered as that person's name, and when no
person is found to be associated with the name used by the user, it is added and
registered as a new person's hame. This eliminates the need for name registration
work that would interrupt the flow of conversation (such as temporarily entering a
name registration mode to register names) as required by conventional conversation
systems.
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[0097] As a result, there is no need to accurately remember the permitted names for
each person, and multiple names can be used capriciously for the same person, just
as in normal conversation. Also, the same name can be used for multiple people, so
there is no need to artificially use different names for different people who are
normally called by the same name. In particular, shortened names that are
commonly used afterit becomes clearwho is being talked about are usually the same
for many people, but these can be used naturally as in daily life.

[0098] By recording the number of times each name is used and utilizing these counts
to identify people when the same name exists, conversations about frequently
discussed people can proceed without the hassle of confirmation through questions.

[0099] Also, by making the points added to name similarity points larger for personal
names than for non-personal names, the system becomes more realistic as it
becomes more likely to determine that people with matching names are the same
person. For example, when both surname and given name match, it becomes 4 points,
indicating a high possibility of being the same person. Even when there is no name in
the user's statement, if the topic person number is not 0, related statements about
that person continue, preventing the conversation from jumping to other topics.

[0100] This allows users to feel more strongly that the conversation systemis listening
to and understanding their conversation. Also, by setting the topic person number to
0 when the user hasn't used a person's name for more than a certain time period and
stopping statements related to that person, the system can make appropriate
statements that correspond to when the conversation has moved away from
discussing that person.

[0101] Furthermore, by identifying conversation partners and managing registered
names for each conversation partner separately, the names used by individual
conversation partners are not affected by names used by others. This allows each
conversation partner to freely use their preferred names without any restrictions.
Additionally, this enables the conversation system to interpret the same name
differently for different conversation partners.

[0102] Also, when collecting articles about a person of interest from the article
database 18, for names consisting of only one name component noun, even if it's the
name currently used by the user, the system searches for articles using names with
more name component nouns for the same person instead of using that single-
component name. This reduces the possibility of mixing in articles about different
people and decreases the likelihood of making statements about the wrong person.

[0103] Furthermore, when collecting articles about a person of interest from the
article database 18, by utilizing multiple names for that person, more articles about
that person can be collected, resulting in richer conversation content from the
system.
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[0104] In the aforementioned embodiment, while it was explained that people's
names are registered through conversations with users, some names can be pre-
registered. For example, "Matsui of Kyo**" and "Matsui of Giai**" can be pre-
registered as the same person, and when a user uses an unregistered name like
"Goji** Matsui," if it can be identified as the same person, that name "Goji** Matsui"
can be additionally registered.

[0105] Also, while the explanation focused on creating responses using the article
database 18, other methods such as the artificial unintelligence approach can be
used. For instance, this involves pre-registering "Matsui of Kyo**" as a name while
preparing specific response statements about "Matsui of Kyo**," which can then be
used for other names identified as referring to the same person.

[0106] Additionally, processing different from the topic person determination process
shown in Figure 7 can be implemented. For example, considering the possibility of
errors in part-of-speech analysis and name extraction, when registering a name for
the first time (Case A4), the system may confirm with the user whether it truly refers
to a specific individual. Or, when someone suddenly uses "Matsui" at the start of a
conversation (using a single-component name thatisn't registered as a topic person),
even if only one "Matsui" is registered in the name data, the system may confirm with
the user whether it refers to "Matsui of Kyo**."

[0107] Furthermore, different processes can be used for name detection than those
shown in Figure 6. Different methods can be used for extracting pre-name chain
phrases and post-name chain phrases. For example, suffixes like "san," "kun," "chan,"
or prefixes like "former," "ex-" can be included in names. Pre-name chain phrases can
include modifying phrases of parts of speech other than nouns or phrases that serve
similar roles to "no." While the system used name-appropriate subsequent noun data
19 containing nouns suitable for inclusion in names to extract only appropriate ones,
it could alternatively maintain data about nouns inappropriate for names and use it
to exclude unsuitable ones.

[0108] Also, while the embodiment simply extracted names containing proper nouns
indicating people's names for simplicity, other phrases can be extracted as well. In
this case, since it becomes difficult to distinguish between person names and place
names, it's acceptable to include proper nouns indicating place names, all proper
nouns, or unknown words that couldn't be determined to be proper nouns.

[0109] Additionally, words that are commonly used in names but aren't proper nouns
can be used to extract names. For example, words like "father," "teacher," "senior,"
"uncle," "big sister," etc., can be pre-stored in non-volatile memory 17, and when
these appear in user utterances, the surrounding context can be examined to extract
names. This allows registration of natural names for familiar people. For example,
"neighbor uncle," "baseball club senior," "homeroom teacher" can be registered.
When used in combination with this embodiment's method, it becomes possible to
register names like "tennis club senior," "Senior Yamazaki," and "senior" as names for
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the same person. However, when discussing such familiar people, conversation
creation using only news article database 18 won't be sufficient, so other methods
like recording conversations with the conversation partner and creating responses
from past conversations are necessary.

[0110] Using such methods, for example, when referring to a person within a family,
different family members can use different names - father might use "Aya," mother
might use "Aya-chan," and younger sister might use "big sister" - allowing the use of
both names with and without proper nouns to refer to the same person.

[0111] Also, while the embodiment always extracted names from user utterances
through part-of-speech analysis, the system could first check whether names
already registered in the name data appear in user utterances. This method is
particularly effective for names that were confirmed with users as referring to specific
individuals, as it eliminates the need to repeat the same process. However, even in
such cases, it's preferable to process using methods similar to the topic person
determination process to check for similarities, as there might be longer names
containing these names.

[0112] Furthermore, regarding the calculation method for name similarity points,
while points were doubled based on whether name component nouns were personal
names or not, the same points or other multipliers could be used. The point
calculation algorithm itself could be changed. Different methods could also be used
to determine which names are similar.

[0113] While the embodiment used people's names as the most likely topics of
conversation, the system can be applied to names of various subjects such as pets,
racehorses, baseball teams, manga characters, stuffed animals, robots, and other
animals, organizations, or inanimate objects.

[0114] In essence, this invention is not limited to the aforementioned embodiment,
and various modifications are possible during implementation within the scope of its
essential features. Furthermore, the embodiment includes inventions at various
stages, and various inventions can be derived through appropriate combinations of
multiple disclosed structural elements. For example, even if some structural
elements are removed from all structural elements shown in the embodiment, if the
effects mentioned in "Problems to be Solved by the Invention" can be achieved and
the effects described in "Effects of the Invention" can be obtained, the configuration
with these elements removed can be extracted as an invention.
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[0115] Additionally, the methods described in the above embodiment can be written
as computer-executable programs and applied to various devices by recording them
on storage media such as magnetic disks (floppy disks, hard disks, etc.), optical discs
(CD-ROM, DVD-ROM, etc.), semiconductor memory, or by transmitting the programs
themselves through transmission media such as networks. The computer
implementing this device reads the program recorded on the storage medium or
provided through the transmission medium, and executes the above-mentioned
processing under the control of this program.

[0116] Effects of the Invention

As detailed above, according to this invention's conversation system, even when
users change the names they use to refer to a person during conversation, the system
can correctly determine who is being referred to and provide appropriate responses
relevant to the current topic. This enables the realization of natural conversation that
feels like interaction between humans.
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[Brief Description of Drawings]

[Figure 1] A block diagram showing the hardware configuration of a conversation
system according to one embodiment of the present invention.

[Figure 2] A diagram showing an example of name-eligible subsequent noun data
stored in non-volatile memory of the conversation system.

[Figure 3] A diagram showing an example of nickname data stored in non-volatile
memory of the conversation system.

[Figure 4] A diagram showing the flow of data processing after A/D conversion
performed by the CPU mounted in the conversation system.

[Figure 5] A flowchart showing the flow of conversation processing in the conversation
system.

[Figure 6] A flowchart showing the flow of nickname detection processing in the
conversation processing of the conversation system.

[Figure 7] A flowchart showing the flow of topic person determination processing in
the conversation processing of the conversation system.

[Figure 8] A diagram showing an example of topic person determination table (A)
stored in non-volatile memory of the conversation system.

[Figure 9] A diagram showing an example of topic person determination table (B)
stored in non-volatile memory of the conversation system.

[Figure 10] A diagram showing the update status of nickname data stored in non-
volatile memory of the conversation system.

[Figure 11] A diagram showing an example of nickname data for conversation partner
1 stored in non-volatile memory of the conversation system.

[Figure 12] A diagram showing an example of nickname data for conversation partner
2 stored in non-volatile memory of the conversation system.

[Figure 13] A flowchart showing the flow of topic person utterance processing in the
conversation processing of the conversation system.
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[Description of Reference Numerals]

11...CPU

12 ... Voice Input Unit

13... A/D Conversion Unit

14 ... Voice Output Unit

15... D/A Conversion Unit

16 ... Work Memory

16a~16¢ ... Information Storage Areas

17 ... Non-volatile Memory

17a ... Program

18 ... Article Database

19 ... Name-eligible Subsequent Noun Data

20a ... Nickname Data for Conversation Partner 1
20b ... Nickname Data for Conversation Partner 2
21 ... Unused Area

22a ... Topic Person Determination Table (A)

22b ... Topic Person Determination Table (B)
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