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INFORMATION DETERMINATION DEVICE AND INFORMATION 

DETERMINATION METHOD 

 

BACKGROUND OF THE INVENTION 

 ��

1.  Field of the Invention 

 [0001] The invention relates to� an information determination device and an 

information determination method. 

2.  Description of Related Art 

 [0002] Japanese Unexamined Patent Application Publication No. 2013-131009 ���

(JP 2013-131009 A) discloses an information provision system that provides information 

depending on preferences of individual members constituting a group.  Upon receiving a 

search request from a terminal of a user, the information provision system specifies a 

preference of the user based on past browsing history of each user and group, calculates a 

degree of influence for each user constituting the group, calculates a weighted sum from ���

the degrees of influence, and specifies a recommendation order of the preference of the 

group.  The information provision system extracts information in accordance with the 

specified recommendation order and transmits the extracted information to the terminal of 

the user to provide information matching the preferences of the user and the group.  

Information on the group and each user belonging to the group is designated by and ���

acquired from the user via the terminal of the user. 

 

SUMMARY OF THE INVENTION 

 

 [0003] In the technique disclosed in JP 2013-131009 A, the information on the ���

group and each user belonging to the group is acquired by user’s designation.  Thus, when 

a composition of the users in the group changes, there is a possibility that the composition 

of the users cannot be specified and an appropriate recommendation order cannot be 

specified.  
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 [0004] The invention provides an information determination device and an 

information determination method capable of outputting appropriate information in 

accordance with a composition of occupants in a group.  

 [0005] A first aspect of the invention relates to an information determination 

device.  The information determination device includes an occupant identification unit ��

configured to identify a plurality of occupants in a vehicle, a group specification unit 

configured to specify, based on an identification result of the occupants, a group composed 

of the occupants, a storage unit configured to store group behavior information of the 

group and individual behavior information of the occupants, a derivation unit configured to 

derive group preference information based on the individual behavior information of the ���

occupants identified by the occupant identification unit and the group behavior information 

of the group composed by the occupants, and a determination unit configured to determine, 

based on the group preference information that is derived, suggestion information to be 

provided to the occupants. 

 [0006] In the information determination device according to the first aspect, the ���

storage unit may be configured to store group configuration information in which 

identification information of the occupants is associated with identification information of 

the group.  The group specification unit may be configured to include, in the group, an 

occupant that is not included in the group configuration information when a predetermined 

adding condition is satisfied. ���

 [0007] In the information determination device according to the first aspect, the 

derivation unit may be configured to derive a degree of influence of each occupant in the 

group by comparing the group behavior information and the individual behavior 

information, and may be configured to derive the group preference information based on 

the degree of influence of each occupant that is derived and the individual behavior ���

information of each occupant.  When the group specification unit includes, in the group, 

another occupant that is not included in the group configuration information, the derivation 

unit may be configured to derive a degree of influence of the other occupant based on the 

degree of influence of the other occupant in another group. 
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 [0008] In the information determination device according to the first aspect, the 

storage unit may be configured to store the group behavior information when behaving in a 

group and individual behavior information of the occupant, the individual behavior 

information not including behavior information when behaving in a group. 

 [0009] In the information determining device according to the first aspect,� the ��

determination unit may be configured to extract a similar group having the group behavior 

information or preference information similar to the group preference information that is 

derived and determine the suggestion information based on the group behavior information 

of the similar group that is extracted. 

 [0010] A second aspect of the invention relates to an information determination ���

method.  An information determination method includes identifying a plurality of 

occupants in a vehicle, specifying, based on an identification result of the occupants, a 

group composed of the occupants, storing group behavior information of the group and 

individual behavior information of the occupants, deriving group preference information 

based on the individual behavior information of the occupants who are identified and the ���

group behavior information of the group composed of the occupants, and determining, 

based on the group preference information that is derived, suggestion information to be 

provided to the occupants. 

 [0011] According to the invention, it is possible to provide an information 

determination device and an information determination method capable of outputting ���

appropriate information in accordance with a composition of occupants in a group. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

 

 [0012] Features, advantages, and technical and industrial significance of ���

exemplary embodiments of the invention will be described below with reference to the 

accompanying drawings, in which like signs denote like elements, and wherein:  

 FIG. 1 is a table showing an output result using an information determination system 

according to an embodiment; 
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FIG. 2 is a diagram showing a functional configuration of the information 

determination system; 

FIG. 3 is a table showing preference information on occupants and a group; and 

FIG. 4 is a flowchart showing a process for determining output of suggestion 

information. ��

 

DETAILED DESCRIPTION OF EMBODIMENTS 

 

 [0013] FIG. 1 is a table showing an output result using an information 

determination system according to an embodiment.  The information determination ���

system according to the embodiment determines suggestion information to be provided to 

an occupant of a vehicle, and outputs the determined suggestion information from an 

output unit 10.  FIG. 1 shows an example in which an in-vehicle display serves as the 

output unit 10 and displays an image.  However, the invention is not limited to this.  For 

example, the output unit 10 may be a speaker and may output the suggestion information ���

by voice. 

 [0014] The suggestion information shown in FIG. 1 is displayed in the order of 

"soba noodle shop A", "soba noodle shop B", and "ramen noodle shop C", along with a 

travel time from a vehicle position to the shop and a degree of recommendation to the 

occupants, and are displayed in descending order of the degree of recommendation.  The ���

suggestion information may be output in response to a request for the suggestion 

information from the occupant, or may be output when a detection result of an in-vehicle 

camera or the like satisfies a predetermined output condition.  

 [0015] The degree of recommendation serving as a reference when outputting the 

suggestion information is derived based on behavior information of each occupant in the ���

vehicle and behavior information of the group composed of each occupant.  The 

information determination system identifies each occupant in the vehicle based on the 

detection results of the in-vehicle camera and an in-vehicle microphone, and specifies a 

group composed of the identified occupants.  
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 [0016] The behavior information of each occupant is derived based on a behavior 

history when the occupant behaves individually, and the behavior information of the group 

is derived based on a behavior history when the occupants behave in a group.  The 

information determination system collects the behavior histories of the occupants and the 

group to generate the behavior information on the occupants and the group.  ��

 [0017] Since the suggestion information is output using the behavior information 

of each occupant in addition to the behavior information of the group, the suggestion 

information appropriately incorporating a preference of each occupant can be output.  

Further, by identifying each occupant to specify the group, the behavior history of the 

group can be acquired with high accuracy even when a composition of the occupants in the ���

group changes. 

 [0018] FIG. 2 is a diagram showing a functional configuration of an information 

determination system 1.  In FIG. 2, each element indicated as a functional block that 

performs various processes can be configured by a circuit block, a memory, or other 

large-scale integration (LSI) circuits in terms of hardware, and can be realized by a ���

program or the like loaded into the memory in terms of software.  Therefore, it is 

understood by those skilled in the art that these functional blocks can be realized in various 

forms solely by hardware, solely by software, or by a combination thereof, and the 

invention is not limited to any of the above. 

 [0019] The information determination system 1 includes an in-vehicle terminal ���

device 12 and a server device 14.  The in-vehicle terminal device 12 is provided in the 

vehicle, and is connected to the server device 14 via a network.  The server device 14 is 

provided in a data center or the like.  The number of the server device 14 is not limited to 

one, and the server device 14 may be composed of a combination of devices.  The server 

device 14 functions as an information determination device that determines an output of ���

suggestion information.  

 [0020] The in-vehicle terminal device 12 includes an identification information 

detection unit 20, an input unit 21, a position acquisition unit 22, an output control unit 24, 

and an in-vehicle communication unit 26.  The server device 14 includes a server 
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communication unit 28, an identification information acquisition unit 30, an occupant 

identification unit 32, a group specification unit 34, a storage unit 36, a derivation unit 38, 

a determination unit 40, and a suggestion information storage unit 42.  

 [0021] The identification information detection unit 20 of the in-vehicle terminal 

device 12 detects identification information of an occupant.  The identification ��

information detection unit 20 may be, for example, at least one of a camera that captures an 

image of a vehicle interior, a microphone that detects a sound of the vehicle interior, a 

short-range wireless communication device, and the like.  For example, the camera 

detects the occupant's face image, and the microphone detects the occupant's voice.  

These pieces of the identification information are used for body authentication such as face ���

authentication and voice print authentication.  Further, the short-range wireless 

communication device may receive an individual identification number of the occupant 

from a mobile terminal device possessed by the occupant.  

 [0022] The input unit 21 receives an operation input from the occupant, and 

receives, for example, an input requesting suggestion information.  The input unit 21 may ���

be a touch panel that allows input by the occupant, or the microphone that detects the 

sound of the vehicle interior including the occupant's voice.  

 [0023] The position acquisition unit 22 acquires position information of the 

vehicle and an acquisition time of the position information using the Global Positioning 

System (GPS).  The position information of the vehicle and the acquisition time are ���

transmitted to the server device 14 via the in-vehicle communication unit 26.  

 [0024] The output control unit 24 controls the output unit 10 such that the output 

unit 10 outputs suggestion information as shown in FIG. 1.  The in-vehicle 

communication unit 26 transmits the position information of the vehicle and the 

identification information of the occupant to the server communication unit 28 of the ���

server device 14, and receives the suggestion information from the server communication 

unit 28.  The vehicle communication unit 26 may transmit the identification information 

of the occupant to the server device 14 at a timing when a door of the vehicle is closed or 

at a timing when an ignition is turned on so that the server device 14 identifies the 
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occupant to specify the group. 

 [0025] The storage unit 36 of the server device 14 stores occupant authentication 

information for authenticating the occupant, occupant preference information, group 

configuration information, group preference information, and behavior history information.  

The occupant authentication information is used for collating with the identification ��

information detected by the in-vehicle terminal device 12, and is stored in association with 

an occupant identification (ID).  The occupant authentication information is, for example, 

a face image, a voiceprint, a personal identification number, and the like of the occupant.  

Further, the storage unit 36 may store individual attribute information such as gender and 

age of the occupant as the occupant authentication information.  ���

 [0026] The group configuration information includes the occupant IDs of a 

plurality of occupants in association with a group ID.  The group is composed of 

occupants in the vehicle and occupants who have behaved together in the past.  The group 

configuration information may be registered by an occupant's input.  The behavior 

information of the occupant and the group will be described with reference to FIG. 3.  ���

 [0027] FIG. 3 is a table showing the behavior information on the occupants and 

the group.  The individual behavior information of the occupant is generated based on the 

behavior history of the occupant such that the larger the number of visits and/or the 

percentage of visits to facilities of the same category is, the larger a numerical value of the 

category is.  The facilities are classified by category, and it is possible to grasp what ���

category facilities have been visited by the occupant from the behavior history of the 

occupant.  In FIG. 3, the behavior information is composed of six categories, but the 

number of the categories is not limited to this number.  

 [0028] The individual behavior information of a first occupant shown in FIG. 3 is 

represented by a vector, and each component of the vector indicates a frequency of visiting ���

each category facility such as "soba noodle shop" or "ramen noodle shop".  The larger the 

numerical value of the component of the individual behavior information is, the more 

frequently the occupant has visited the category facility.  The individual behavior 

information of the first occupant indicates that, from left to right, namely, from a first 
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component to a sixth component, the first occupant has visited the category facility of the 

first component most frequently, followed by the category facility of the second 

component.  Considering that a high frequency of visits represents the occupant's 

preference, the individual behavior information of the occupant may be regarded as an 

individual preference vector indicating the occupant's preference.  ��

 [0029] The individual behavior information of a second occupant indicates that 

the second occupant has visited the category facility of the third component most 

frequently, followed by the category facility of the fourth component.  The individual 

behavior information of the third occupant indicates that the third occupant has visited the 

category facility of the fifth component most frequently, followed by the category facility ���

of the sixth component.  Since an individual preference of the occupant is not always 

incorporated when behaving in a group, the individual behavior information of the 

occupant does not include the behavior history when behaving in a group, and is generated 

based only on the behavior history when behaving individually.  The individual behavior 

information of the occupant does not include the behavior history when behaving in a ���

group, and thus has high reliability as an index indicating the individual preference of the 

occupant.  

 [0030] Group behavior information of the group is generated based on the 

behavior history when behaving together with a plurality of occupants, and FIG. 3 

indicates that the group has visited the category facility of the fifth component most ���

frequently, followed by the category facility of the fourth component.  

 [0031] Descriptions will be given returning to FIG. 2.  The behavior history 

information stored in the storage unit 36 is associated with the occupant ID or the group ID.  

The behavior history of the occupant may be generated using the position information of a 

mobile terminal of the occupant in addition to the position information of the vehicle when ���

the occupant drives the vehicle individually.  The facility that has been visited by the 

occupant is extracted based on the position information of the occupant and a duration for 

which the occupant has stayed at the facility indicated by the position information, and 

information on the visited facility is stored as the behavior history information.  The 
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behavior history of the group is generated based on the position information of the vehicle. 

 [0032] The behavior history information of the group may be generated based on 

the position information of the mobile terminal of the occupant in addition to the position 

information of the vehicle.  For example, when all the members of a group get off the 

vehicle and all the members of the same group get on the vehicle again, the behavior ��

history information of the group during a time after the members get off the vehicle until 

the members get on the vehicle again is generated based on the position information of the 

mobile terminals of the members.  Alternatively, the behavior history information of the 

group may be generated using facility information set in a navigation device of the vehicle. 

 [0033] The identification information acquisition unit 30 receives, from the ���

in-vehicle terminal device 12, identification information of each occupant in the vehicle 

via the server communication unit 28.  The occupant identification unit 32 collates the 

identification information of the occupants transmitted from the in-vehicle terminal device 

12 with the occupant authentication information stored in the storage unit 36 to identify the 

occupants and specify the occupant IDs of the occupants.  Thereby, all the occupants in ���

the vehicle are specified.  

 [0034] When an occupant whose authentication information is not stored in the 

storage unit 36 gets on the vehicle, the occupant identification unit 32 determines that the 

unidentifiable occupant is a new occupant, assigns a new occupant ID, and outputs the 

acquired occupant identification information to the storage unit 36 such that the storage ���

unit 36 stores the occupant identification information as the authentication information. 

 [0035] The group specification unit 34 specifies a group including occupants 

based on the identification result of the occupants.  The group specification unit 34 refers 

to the group configuration information stored in the storage unit 36 and specifies a group 

that matches the occupant IDs identified by the occupant identification unit 32.  ���

 [0036] When specifying the group, the group specification unit 34 may require 

that the occupants completely match or that the occupants partially match.  For example, 

when the occupant IDs identified by the occupant identification unit 32 include all of the 

occupant IDs included in the group configuration information, the group specification unit 
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34 may determine that the group is the group indicated by the group configuration 

information.  In other words, even when the occupant IDs included in the group 

configuration information and the occupant IDs identified by the occupant identification 

unit 32 do not completely match, as long as a predetermined allowable condition is 

satisfied, the group specification unit 34 determines that the group matches the group ��

indicated by the group configuration information, and derives a group ID corresponding to 

the occupant IDs identified by the occupant identification unit 32.  

 [0037] The predetermined allowable condition may be, for example, that the 

occupant IDs included in the group configuration information and the occupant IDs 

identified by the occupant identification unit 32 match at a predetermined ratio or more, for ���

example, 75% or more.  When there is no group that satisfies the predetermined allowable 

condition, the group specification unit 34 adds a new group ID to the combination of the 

occupants, and adds the new group ID to the group configuration information of the 

storage unit 36.  

 [0038] Even when the occupant IDs included in the group configuration ���

information and the occupant IDs identified by the occupant identification unit 32 match at 

the predetermined ratio or more, the group specification unit 34 may vary the group 

specification results depending on a gender ratio and/or whether there are children.  

Group preferences may vary significantly between groups composed only of men or only 

of women and groups composed of both men and women, and the group preferences may ���

vary significantly depending on whether there are children in the group.  Therefore, when 

there is a difference in the gender ratio or whether there are children even when the 

occupant IDs included in the group configuration information and the occupant IDs 

identified by the occupant identification unit 32 match at the predetermined ratio or more, 

the group is determined to be a different group.  The gender ratio of the group and ���

whether there are children in the group can be grasped based on the individual attribute 

information (occupant authentication information) of the occupants.  As described above, 

the predetermined allowable condition is determined by a matching ratio between the 

occupant IDs in the group configuration information and the occupant IDs identified by the 
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occupant identification unit 32, as well as the individual attribute information (occupant 

authentication information) of the occupants.  By providing an allowable condition for 

specifying the group, the group behavior information of the group stored in the storage unit 

36 can be used effectively.  

 [0039] When all the occupants indicated in the group configuration information ��

are present, the group specification unit 34 may include another occupant not included in 

the group configuration information in the group.  That is, the group specification unit 34 

may include another occupant in the group configuration information if a predetermined 

adding condition is satisfied.  The predetermined adding condition may be that the 

occupant IDs included in the group configuration information and the occupant IDs ���

identified by the occupant identification unit 32 match at a predetermined ratio or more, for 

example, 75% or more.  

 [0040] The derivation unit 38 derives group preference information depending on 

the occupants in the vehicle, based on the group behavior information of the group and the 

individual behavior information of the occupants.  The derivation unit 38 compares the ���

group behavior information of the group with the individual behavior information of the 

occupants to derive a degree of influence of each of the occupants in the group, and derives 

the group preference information based on the derived degree of influence of each 

occupant and the individual behavior information of each occupant.  The derivation unit 

38 sums up the individual behavior information of each occupant depending on the degree ���

of influence of the occupant in the group to derive the group preference information.  

 [0041] The degree of influence of each occupant in the group is derived by 

comparing the individual behavior information of the occupant with the group behavior 

information of the group to derive the degree of similarity of each occupant, and based on 

a ratio of a degree of similarity of each occupant with respect to a sum of degrees of ���

similarity of all the occupants in the group.  A method of deriving the group preference 

information based on the behavior information shown in FIG. 3 will be described.  

 [0042] A degree of similarity (α') to which the individual behavior information 

(α) of the first occupant is similar to the group behavior information (θ) of the group is 
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derived by the following equation (1). 

(α') = (α)  (θ)    (1)  

The degree of similarity of the second occupant (β') and the degree of similarity of the 

third occupant (γ') are derived by an equation similar to the equation (1).  In the example 

of FIG. 3, (α') = 0, (β') = 9, and (γ') = 25. ��

 [0043] Next, the derivation unit 38 derives the degree of influence of each 

occupant in the group based on the degree of similarity of each occupant by the following 

equation (2). 

Degree of influence of the first occupant (α'') = (α') / ((α') + (β') + (γ'))    (2) 

The degree of influence (β'') of the second occupant and the degree of influence (γ'') of the ���

third occupant are derived by an equation similar to the equation (2).  In the example of 

FIG. 3, (α'') = 0, (β'') = 0.26, and (γ'') = 0.74.  This indicates that the third occupant has 

the greatest influence in the group when behaving in a group, followed by the second 

occupant.  The degree of influence of the first occupant is zero, indicating that the 

preference of the first occupant does not affect the behavior of the group.  The degree of ���

influence of each occupant indicates a human relationship in the group.  For example, 

when the third occupant is a child and the first and second occupants are parents, this 

indicates that the child's preference is likely to be incorporated. 

 [0044] Next, the derivation unit 38 derives the group preference information (θ') 

that incorporates the preferences of the occupants based on the degree of influence of each ���

occupant and the individual behavior information by the following equation (3). 

(θ') = (α) × (α'') + (β) × (β'') + (γ) × (γ'')    (3) 

As shown in equation (3), the derivation unit 38 multiplies the individual behavior 

information of the occupant by the degree of influence of the occupant, and sums up the 

behavior information depending on the degree of influence, thereby obtaining the group ���

preference information (θ').  

 [0045] In the example of FIG. 3, the group preference information (θ') is (0, 0, 1.3, 

0.8, 3.7, 2.2).  Although the group preference information (θ') is the same as the group 

behavior information (θ) of the group in that the category of the fifth component is the 
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most preferred, the preferences of the occupants are incorporated in the group preference 

information (θ') as shown in the third component and the sixth component.  Further, by 

using the degree of influence of each occupant in the group for derivation, human 

relationships in the group can be incorporated in the group preference information.  

 [0046] When there is a newly added occupant in the group specified by the group ��

specification unit 34, the degree of influence of the added occupant is unknown.  The 

derivation unit 38 derives the degree of influence of the added occupant based on the 

degree of influence of the added occupant in another group.  For example, suppose a case 

where a fourth occupant is added to a first group composed of a first occupant to a third 

occupant.  In this case, when the first and fourth occupants belong to a second group and ���

the degree of influence of the fourth occupant is twice as large as that of the first occupant 

in the second group, the derivation unit 38 may derive the degree of influence of the fourth 

occupant to be twice as large as that of the first occupant in the first group.  That is, the 

degree of influence of the added occupant in the first group is derived based on the 

relationship of the degree of influence between the added occupant and the existing ���

occupant in the second group.  The derivation unit 38 may use the degree of influence of 

the added occupant in a third group as it is for the first group.  Thus, the degree of 

influence of the added occupant in the first group can be appropriately derived with 

reference to the degree of influence of the added occupant in the third group.  For 

example, when the first occupant and the fourth occupant are a married couple or a parent ���

and a child, it is possible to incorporate a marital relationship and a parent-child 

relationship indicated by the third group.  

 [0047] When the degree of influence of a group’s added occupant in another 

group cannot be acquired, the degree of influence of the added occupant is derived as an 

average value of the number of group members, for example, 25% when the number of ���

group members is four.  In this case, the degree of influence of the existing occupants is 

reduced by 25%.  In this way, even when an occupant is added to the group, the degree of 

influence of the added occupant can be derived. 

 [0048] The degree of influence of the group’s added occupant does not have to be 
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derived as the average value of the number of group members, and may be a predetermined 

value set in advance, and also may be set to the same value as the degree of influence of 

one of the existing occupants.  For example, the degree of influence of the group’s added 

occupant may be set to one of the minimum value and the maximum value of the degree of 

influence of the existing occupants based on a predetermined standard.  The degree of ��

influence of the existing occupants is reduced in proportion to the degree of influence of 

the group’s added occupant. 

 [0049] The suggestion information storage unit 42 stores suggestion information 

to which category information is assigned.  When the suggestion information is content 

for providing a guide for a facility, location information and an evaluation score of the ���

facility are added to the suggestion information.  A plurality of pieces of category 

information may be set for one facility. 

 [0050] The determination unit 40 determines the suggestion information to be 

provided to the occupant based on the group preference information (θ').  The determined 

suggestion information is transmitted to the in-vehicle terminal device 12 via the server ���

communication unit 28 and provided from the output unit 10 by the output control unit 24. 

 [0051] The determination unit 40 may derive the recommendation level of the 

suggestion information based on the group preference information (θ'), and may determine 

to output the suggestion information in descending order of the recommendation level.  

Based on the example described with reference to FIG. 3, namely, the group preference ���

information (θ') of (0, 0, 1.3, 0.8, 3.7, 2.2), the fifth component is the largest.  Thus, the 

suggestion information belonging to the category of the fifth component is given the 

highest priority, followed by the suggestion information belonging to the category of the 

sixth component.  In this way, the determination unit 40 can provide appropriate 

suggestion information based on the group preference information (θ').  ���

 [0052] The determination unit 40 may extract a similar group having group 

behavior information or preference information similar to the group preference information 

(θ') and may determine the suggestion information based on the behavior history of the 

extracted similar group.  Alternatively, the determination unit 40 may extract another 
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occupant having individual behavior information similar to the group preference 

information (θ') as a similar occupant and may determine the suggestion information based 

on the behavior history of the extracted similar occupant.  The determination unit 40 

compares the group preference information (θ') with the group behavior information of 

other groups to extract a group of the other groups having a degree of similarity of a ��

predetermined value or more as a similar group, and determines to output information of a 

facility that has been visited by the extracted similar group as the suggestion information.  

The determination unit 40 may derive the degree of similarity between the groups using a 

Pearson correlation method.  Thereby, a facility that has been visited in the past by the 

group having group behavior information or preference information similar to the group ���

preference information (θ') can be suggested to the occupant.  A determination can be 

made for a similar occupant in the same manner as in the case of a similar group.  When 

extracting another similar group, the determination unit 40 may limit a behavior region of 

the other group based on a region designated when the occupant searched for a restaurant 

and extract the similar group.  The behavior region of the other group can be derived ���

based on the behavior history information. 

 [0053] The determination unit 40 may derive a degree of recommendation of a 

facility that the group has not visited with a recommendation method using visit 

information of the other group, such as collaborative filtering, based on the behavior 

information on the other similar occupant or the other similar group, or preference ���

information of the other group.  The determination unit 40 determines to derive the 

degree of similarity of the group behavior information of the other occupant or the other 

group with respect to the group preference information, to derive a possibility of the group 

to visit the facility by the following equation (4), and to output information on a facility 

that is highly likely to be visited by the group.  Alternatively, the determination unit 40 ���

determines to derive the similarity of the preference information of the other group with 

respect to the group preference information, to derive the possibility of the group to visit 

the facility by the following equation (4), and to output information on the facility that is 

highly likely to be visited by the group.  That is, the determination unit 40 derives the 
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possibility of the group to visit a facility that has not been visited by the group based on the 

behavior information of the other occupant or the other group similar to the group 

preference information, and outputs suggestion information based on the possibility of 

visits. 

r'u, y = (Σj∈YuSy, jru, j) / (Σj∈Yu|Sy, j|)    (4) ��

In equation (4), r'u, y indicates the possibility of a group u to visit a facility y, Sy, j indicates 

the degree of similarity between the facility y and a facility j, Yu indicates the set of 

facilities that the group u has already visited, and ru, j indicates an evaluation of the facility 

j, which is made by the group u.  Thereby, it is possible to provide information on the 

facility that is highly likely to be visited by the group, based on the behavior information of ���

the other occupant and the other group. 

 [0054] When determining the suggestion information, the determination unit 40 

may use at least one of the vehicle position information, the location information of the 

facility included in the suggestion information, and the evaluation score of the facility 

included in the suggestion information in addition to the group preference information (�').  ���

The determination unit 40 may derive the degree of recommendation such that the closer 

the position of the vehicle and the location of the facility are, the higher the degree of 

recommendation is, and the higher the evaluation score of the facility is, the higher the 

degree of recommendation is.  This makes it possible to output useful suggestion 

information based on the positional relationship with the facility and the evaluation of the ���

facility itself. 

 [0055] A plurality of categories may be assigned to the suggestion information, 

for example, the categories of "ramen noodles" and "curry" may be set to the facility.  

Here, if a group with a higher preference for "ramen noodles" than "curry" searches for a 

facility for "curry," the degree of recommendation derived based on "ramen noodles" is ���

higher than the degree of recommendation derived based on "curry."  At this time, the 

determination unit 40 may derive the degree of recommendation based on "curry" or may 

derive the degree of recommendation based on "ramen noodles."  That is, the 

determination unit 40 may derive the degree of recommendation based on the same 
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category as a search word among the categories set in the suggestion information, or may 

derive the degree of recommendation based on a category different from the search word 

among the categories set in the suggestion information.  In addition, the determination 

unit 40 may derive the degree of recommendation based on each of the categories set in the 

suggestion information, and set the highest degree of recommendation as the degree of ��

recommendation of the suggestion information. 

 [0056] The determination unit 40 may use the degree of recommendation derived 

based on the category different from the search word among the categories set in the 

suggestion information to correct the degree of recommendation derived based on the 

search word.  For example, if a group that searches for "curry" has a high preference for ���

"ramen noodles", the degree of recommendation of the suggestion information set with the 

categories of "curry" and "ramen noodles" is corrected to be higher than the degree of 

recommendation derived based on "curry."  

 [0057] When deriving the degree of recommendation of the suggestion 

information, the determination unit 40 may normalize each component of the group ���

preference information by a known method, and derive the degree of recommendation 

based on the normalized group preference information.  Thereby, in the behavior 

information generated by a small number of visits, it is possible to suppress a large 

difference in the degree of recommendation with a small difference in the number of visits.

  ���

 [0058] FIG. 4 is a flowchart showing a process for determining the output of the 

suggestion information.  The identification information detection unit 20 of the in-vehicle 

terminal device 12 detects the identification information of the occupants and transmits the 

detected identification information to the server device 14 via the in-vehicle 

communication unit 26 (S10).  ���

 [0059] The identification information acquisition unit 30 acquires the 

identification information of the occupants, and the occupant identification unit 32 

identifies each of the occupants based on the identification information (S12).  The group 

specification unit 34 specifies the group composed of the occupants based on the 
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identification results of the occupants (S14).  

 [0060] The derivation unit 38 derives the degree of influence of the occupants in 

the group by comparing the group behavior information of the group and the individual 

behavior information of the occupants (S16).  The derivation unit 38 derives the group 

preference information based on the derived degree of influence of each occupant and the ��

preference information of each occupant (S18).  

 [0061] The determination unit 40 derives the degree of recommendation of the 

suggestion information based on the group preference information (S20), and determines to 

output the suggestion information in descending order of the degree of recommendation 

(S22).  The determination unit 40 may determine the output of the suggestion information ���

in response to a request for information provision by the occupant, for example, a search 

for a facility, or may determine the output of the suggestion information in response to a 

conversation of the occupants.  

 [0062] The invention has been described above based on the embodiments.  The 

embodiments are merely illustrative, and those skilled in the art will understand that ���

various modifications can be made to a combination of the components and a combination 

of the processes and that such modifications fall within the scope of the invention.  

 [0063] For example, the individual behavior information of the occupant may 

include information indicating whether the occupant smokes, and the determination unit 40 

may preferentially cause information on facilities where smoking is allowed to be output ���

for smokers. 

 [0064] Further, at the time of the search request by the occupant, budget 

information input by the occupant may be transmitted to the server device 14, and the 

determination unit 40 may cause the facility information to be output depending on the 

budget.  ���
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CLAIMS 

  

 1.  An information determination device characterized by comprising: 

an occupant identification unit configured to identify a plurality of occupants in a 

vehicle; 

a group specification unit configured to specify, based on an identification result of 

the occupants, a group composed of the occupants; 

a storage unit configured to store group behavior information of the group and 

individual behavior information of the occupants; 

a derivation unit configured to derive group preference information based on the 

individual behavior information of the occupants identified by the occupant 

identification unit and the group behavior information of the group composed by the 

occupants; and 

a determination unit configured to determine, based on the group preference 

information that is derived, suggestion information to be provided to the occupants. 

 

2.  The information determination device according to claim 1, wherein: 

the storage unit is configured to store group configuration information in which 

identification information of the occupants is associated with identification information 

of the group; and 

the group specification unit is configured to include, in the group, an occupant that 

is not included in the group configuration information when a predetermined adding 

condition is satisfied. 

 

3.  The information determination device according to claim 1 or 2, wherein the 

derivation unit is configured to derive a degree of influence of each occupant in the 

group by comparing the group behavior information and the individual behavior 

information, and derive the group preference information based on the degree of 

influence of each occupant that is derived and individual behavior information of each 

occupant , and when the group specification unit includes, in the group, another 

occupant that is not included in group configuration information, derive a degree of 

influence of the other occupant based on the degree of influence of the other occupant in 

another group. 

 

4.  The information determination device according to any one of claims 1 to 3, 

wherein the storage unit is configured to store the group behavior information when 
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behaving in a group and individual behavior information of an occupant, the individual 

behavior information not including behavior information when behaving in a group. 

 

5.  The information determination device according to any one of claims 1 to 4, 

wherein the determination unit is configured to extract a similar group having the group 

behavior information or preference information similar to the group preference 

information that is derived and determine the suggestion information based on the group 

behavior information of the similar group that is extracted. 

 

6.  An information determination method characterized by comprising: 

identifying a plurality of occupants in a vehicle; 

specifying, based on an identification result of the occupants, a group composed of 

the occupants; 

storing group behavior information of the group and individual behavior 

information of the occupants; 

deriving group preference information based on the individual behavior 

information of the occupants who are identified and the group behavior information of 

the group composed of the occupants; and 

determining, based on the group preference information that is derived, suggestion 

information to be provided to the occupants. 


