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(57) The content recommendation system includes
a user attribute information acquisition means for acquir-
ing attribute information of a given user, a list acquisition
means for acquiring at least one list from among lists of
content sequentially generated over time on the basis of
the attribute information of the given user acquired by
the user attribute information acquisition means, a user
preference information acquisition means for acquiring

user preference information, which is feature information
of content preferred by the given user, a content extrac-
tion means for extracting some content from content in-
cluded in the list acquired by the list acquisition means
on the basis of the user preference information acquired
by the user preference information acquisition means,
and a content presentation means for presenting the con-
tent extracted by the content extraction means to the giv-
en user.
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Description

Technical Field

[0001] The present invention relates to a content rec-
ommendation system, a content recommendation meth-
od, a content recommendation device, and an informa-
tion storage medium, and more particularly, to content
recommendation technology.

Background Art

[0002] Recently, it has become possible to enjoy what
one desires from among a great number of pieces of
content by use of a communication network such as the
Internet. Various recommendation technologies have
been proposed according to a great number of pieces of
available content. For example, in content-based filter-
ing, content to be recommended to a user among a
number of pieces of content is extracted according to
similarity between feature information of content and fea-
ture information of content preferred by the user.

Summary of Invention

Technical Problem

[0003] However, the content-based filtering has a
problem in that the same content is continuously recom-
mended to the user as long as the feature information of
the content preferred by the user does not change.
[0004] The present invention has been made in view
of the above-described problem, and an object of the
invention is to provide a content recommendation sys-
tem, a content recommendation method, a content rec-
ommendation device, and an information storage medi-
um that can diversify content to be recommended to a
user.

Solution to Problem

[0005] According to the present invention in order to
solve the above-described problem, there is provided a
content recommendation system characterized in includ-
ing: a user attribute information acquisition means for
acquiring attribute information of a given user; a list ac-
quisition means for acquiring at least one list from among
lists of content sequentially generated over time on the
basis of the attribute information of the given user ac-
quired by the user attribute information acquisition
means; a user preference information acquisition means
for acquiring user preference information, which is fea-
ture information of content preferred by the given user;
a content extraction means for extracting some content
from content included in the list acquired by the list ac-
quisition means on the basis of the user preference in-
formation acquired by the user preference information
acquisition means; and a content presentation means for

presenting the content extracted by the content extrac-
tion means to the given user.
[0006] According to the present invention, there is pro-
vided a content recommendation method characterized
in including: a user attribute information acquisition step
of acquiring attribute information of a given user; a list
acquisition step of acquiring at least one list from among
lists of content sequentially generated over time; a user
preference information acquisition step of acquiring user
preference information, which is feature information of
content preferred by the given user; a content extraction
step of extracting some content from content included in
the list acquired in the list acquisition step on the basis
of the user preference information acquired in the user
preference information acquisition step; and a content
presentation step of presenting the content extracted in
the content extraction step to the given user.
[0007] According to the present invention, there is pro-
vided a content recommendation device characterized
in including: a user attribute information acquisition
means for acquiring attribute information of a given user;
a list acquisition means for acquiring at least one list from
among lists of content sequentially generated over time;
a user preference information acquisition means for ac-
quiring user preference information, which is feature in-
formation of content preferred by the given user; a con-
tent extraction means for extracting some content from
content included in the list acquired by the list acquisition
means on the basis of the user preference information
acquired by the user preference information acquisition
means; and a content presentation means for presenting
the content extracted by the content extraction means to
the given user.
[0008] According to the present invention, there is pro-
vided a program for causing a computer to function as:
a user attribute information acquisition means for acquir-
ing attribute information of a given user; a list acquisition
means for acquiring at least one list from among lists of
content sequentially generated over time; a user prefer-
ence information acquisition means for acquiring user
preference information, which is feature information of
content preferred by the given user; a content extraction
means for extracting some content from content included
in the list acquired by the list acquisition means on the
basis of the user preference information acquired by the
user preference information acquisition means; and a
content presentation means for presenting the content
extracted by the content extraction means to the given
user. An information storage medium according to the
present invention stores the above-described program.

Brief Description of Drawings

[0009]

[Fig. 1] Fig. 1 is an entire configuration diagram of a
content recommendation system according to an
embodiment of the present invention.
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[Fig. 2] Fig. 2 is a hardware configuration diagram
of a server.
[Fig. 3] Fig. 3 is a hardware configuration diagram
of a user device.
[Fig. 4] Fig. 4 is an external perspective diagram of
the user device.
[Fig. 5] Fig. 5 is an external perspective diagram of
a user device according to a modified example.
[Fig. 6] Fig. 6 is a functional block diagram of the
user device.
[Fig. 7] Fig. 7 is a functional block diagram of a music
distribution server.
[Fig. 8] Fig. 8 is a diagram showing storage content
of a user information storage unit.
[Fig. 9] Fig. 9 is a configuration diagram of an aggre-
gate database (DB).
[Fig. 10] Fig. 10 is a diagram showing storage content
of an internal ranking storage unit.
[Fig. 11] Fig. 11 is a diagram showing ranking syn-
thesis.
[Fig. 12] Fig. 12 is a configuration diagram of a music
feature DB.
[Fig. 13] Fig. 13 is a configuration diagram of a music
attribute DB.
[Fig. 14] Fig. 14 is an operation sequence diagram
of the content recommendation system according to
an embodiment of the present invention.

Description of Embodiments

[0010] Hereinafter, preferred embodiments of the
present invention will be described in detail with refer-
ence to the appended drawings. Note that, in this spec-
ification and the drawings, elements that have substan-
tially the same function and structure are denoted with
the same reference signs, and repeated explanation is
omitted.
[0011] Fig. 1 is an entire configuration diagram of a
content recommendation system according to an embod-
iment of the present invention. As shown in the same
drawing, the content recommendation system 10 is con-
nected to a data communication network 18 such as the
Internet, and includes a music distribution server 14, a
music ranking distribution server 15, and a plurality of
user devices 12, which can perform data communication
with each other. The user device 12 is, for example, a
computer system such as a personal computer, a com-
puter game system, or a home server installed at home
or a portable computer system such as a portable game
device or a mobile phone, and receives a list of music to
be recommended to a user of the user device 12 by ac-
cessing the music distribution server 14. The user device
12 requests the music distribution server 14 to provide
music data included in the list, and receives and repro-
duces the music data. On the other hand, the music dis-
tribution server 14 is constituted, for example, by a com-
puter system such as a well-known server computer, and
transmits a list of music to be recommended to a user of

each user device 12 to the user device 12. Individual
music data is transmitted in response to a request from
each user device 12. Here, although an application ex-
ample of the present invention for a music recommen-
dation has been described, the present invention is not
limited thereto. Of course, it is possible to apply the
present invention to recommend various content, for ex-
ample, moving images such as movies, still images such
as photos, documents such as novels, and the like. The
music ranking distribution server 15 is constituted, for
example, by a computer system such as a well-known
server computer managed by a person different from a
manager of the music distribution server 14, and returns
music rankings in response to a request from the music
distribution server 14. The music rankings are issued, for
example, periodically such as weekly or monthly, for ex-
ample, according to a music genre such as pop, jazz, or
classic, by nationality, and each ranking is stored in the
music distribution server 14 in association with an issu-
ance time and a music genre. Rankings may be created
in various viewpoints, and may be, for example, music
rankings according to an increase in the number of pur-
chases, music rankings according to an increase in the
number of downloads, music rankings according to an
increase in the number of times information related to
music (for example, supporting documentation) is
browsed, or the like.
[0012] Fig. 2 is a diagram showing a hardware config-
uration example of the music distribution server 14 and
the music ranking distribution server 15. As shown in the
same drawing, the music distribution server 14 or the
music ranking distribution server 15 includes a processor
20, a memory 21, a hard disk drive (HDD) 23, a medium
drive 24, and a communication interface (I/F) 26, which
are connected to a bus 22 and configured to exchange
data with one another. The memory 21 is constituted by
a read only memory (ROM) and a random access mem-
ory (RAM). The ROM stores various system programs,
and the RAM is mainly used to work for the processor
20. In the HDD 23, a program for music distribution or
music ranking distribution is stored, or various DBs for
the music distribution or music ranking distribution are
constructed. The medium drive 24 is a device that reads
data stored in a computer-readable medium 25 such as
a compact disk-read only memory (CD-ROM) or a digital
versatile disk-random access memory (DVD-RAM), or
writes data thereto. The communication I/F 26 controls
an operation in which the music distribution server 14 or
the music ranking distribution server 15 performs data
communication with another computer system via the
communication network 18. The processor 20 controls
each part of the server according to a program stored in
the memory 21, the HDD 23, or the medium 25.
[0013] Of the other hand, Fig. 3 is a diagram showing
a hardware configuration example of the user device 12.
As shown in the same drawing, the user device 12 in-
cludes a processor 31, a memory 32, a display control
unit 33, a sound control unit 34, an HDD 35, manipulation
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devices 36, a medium drive 37, and a communication I/F
38, which are connected to a bus 39 and configured to
exchange data with one another. The memory 32 is con-
stituted by a ROM and a RAM. The ROM stores various
system programs, and the RAM is mainly used to work
for the processor 31. In the HDD 35, various programs
such as a music reproduction program are stored, or var-
ious DBs are constructed. The medium drive 37 is a de-
vice that reads data stored in a computer-readable me-
dium 40 such as a CD-ROM or a DVD-RAM, or writes
data thereto. The communication I/F 38 controls an op-
eration in which the user device 12 performs data com-
munication with another computer system such as the
music distribution server 14 via the communication net-
work 18. The display control unit 33 is configured to in-
clude a video memory, and converts an image drawn in
the video memory by the processor 31 into a video signal,
outputs the video signal to a display, and causes the im-
age to be displayed. The sound control unit 34 is config-
ured to include a sound buffer, and the processor 31 con-
verts sound data stored in the sound bluffer into an analog
sound signal and outputs the analog sound signal to
speakers to be audibly outputted. The manipulation de-
vices 36 are means for allowing the user to provide an
instruction to the user device 12, and are, for example,
a keyboard, a pointing device such as a mouse, a game-
pad, or the like. Furthermore, the program 31 controls
each part of the server device 12 according to a program
stored in the memory 32, the HDD 35 or the medium 40.
[0014] The user device 12 may be implemented in var-
ious types, and configured, for example, as a stationary
game console operable by household power as shown
in Fig. 4. In this case, each hardware element shown in
Fig. 3 is accommodated in a housing 43, and a display
device 41 a and built-in speakers 42 and 42 of a television
receiver 41 separate from the housing 43 are used as
the display and the speakers. The manipulation devices
36 are also provided separately from the housing 43.
[0015] Alternatively, the user device 12 may be con-
figured as a portable and integrated game device oper-
able by a battery shown in Fig. 5. In this case, each hard-
ware element shown in Fig. 3 is accommodated in a hous-
ing 44, and furthermore a flat panel display 45 provided
on a surface of the housing 44 is used as the display.
The manipulation devices 36 are also provided on the
surface of the housing 44, and are arranged, for example,
on the left and right of the flat panel display 45. Speakers
(not shown) embedded in the housing 44 or stereo head-
phones 46 separate from the housing 44 may be used
as the speakers.
[0016] Here, a functional configuration of the user de-
vice 12 will be described. Fig. 6 is a functional block di-
agram of the user device 12. As shown in the same draw-
ing, the user device 12 is configured to functionally in-
clude a manipulation unit 61 and a music reproduction
unit 62. The above-described functional elements are im-
plemented by a program executed in the user device 12.
The manipulation unit 61 is configured around the ma-

nipulation devices 36, and transmits a request of a music
list (including a user ID) to the music distribution server
14 via the communication I/F 38 if a specific request ma-
nipulation to the manipulation devices 36 is performed.
In the request, a user ID and a designation of an attribute
of music (for example, a mood such as relaxed, ballad,
happy, or active) are included. The attribute of music may
be designated by the user using the manipulation devices
36, or may be randomly selected. A preference vector to
be described later may be managed by the user device
12. In this case, user preference information managed
may be included in the request of the music list. The
music reproduction unit 62 to be described later receives
a music list returned by the music distribution server 14
via the communication network 18 in response to the
request, and transmits identification information of each
piece of music included in the music list, that is, a music
ID, to the music distribution server 14 via the communi-
cation I/F 38. The music reproduction unit 62 reproduces
music data returned from the music distribution server
14 using the sound control unit 34 in response to the
transmission of the music ID. At this time, the music re-
production unit 62 displays song title data included in the
music data on the display as shown in Figs. 4 and 5.
[0017] When an explicit negative manipulation (a spe-
cific manipulation indicating that the user does not like
the corresponding music) to the manipulation devices 36
is performed during music reproduction, the manipulation
unit 61 transmits a negative evaluation to the music dis-
tribution server 14 along with a music ID of reproduced
music and a user ID. When a skip manipulation to the
manipulation devices 36 is performed during music re-
production, the music reproduction unit 62 is notified of
the skip manipulation. The music reproduction unit 62
stops the reproduction of music according to the notifi-
cation, transmits the next music ID to the music distribu-
tion server 14, and reproduces returned music data. Even
when the skip manipulation is performed as described
above, the manipulation unit 61 may be configured to
transmit a negative evaluation to the music distribution
server 14 along with a music ID of reproduced music and
a user ID. When music is fully reproduced without being
skipped, the music reproduction unit 62 notifies the ma-
nipulation unit 61 of the fact that the music has been fully
reproduced without being skipped. In this case, the ma-
nipulation unit 61 transmits a positive evaluation to the
music distribution server 14 along with a music ID of fully
reproduced music and a user ID. Furthermore, when an
explicit positive manipulation (a specific manipulation in-
dicating that the user likes the corresponding music) to
the manipulation devices 36 is performed during music
reproduction, a positive evaluation is transmitted to the
music distribution server 14 along with a music ID of re-
produced music and a user ID. The positive or negative
evaluation generated for each piece of music delivered
to the music distribution server 14 is used to generate a
preference vector indicating a feature of music preferred
by each user or generate rankings of pieces of music
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preferred by a plurality of users in the music distribution
server 14.
[0018] Next, a functional configuration of the music dis-
tribution server 14 will be described. Fig. 7 is a functional
block diagram of the music distribution server 14. As
shown in the same drawing, the music distribution server
14 is configured to functionally include a user information
storage unit 71, an aggregate unit 72, an internal ranking
generation unit 73, an internal ranking storage unit 74, a
ranking selection and synthesis unit 75, a preference vec-
tor update unit 77, a preference vector storage unit 78,
a sorting unit 79, a secondary list generation unit 80, a
primary list storage unit 81, a music attribute DB 82, a
music feature DB 83, a music distribution unit 84, and a
music DB 85. These functional elements are implement-
ed by a program executed in the music distribution server
14.
[0019] The user information storage unit 71 is config-
ured using the HDD 23 or a separate DB (not shown),
and stores attributes of users. Fig. 8 schematically shows
storage content of the user information storage unit 71.
User IDs, which are identification information of users,
and attributes of the users such as age, a city of resi-
dence, and use language are associated and stored. The
storage content of the user information storage unit 71
may be pre-registered from the user device 12.
[0020] The aggregate unit 72 aggregates information
related to an evaluation transmitted from the user device
12 and information related to a music list transmitted to
the user device 12. The aggregate unit 72 includes an
aggregate DB 72a configured using the HDD 23 or a
separate DB (not shown). An aggregate result is stored
in the aggregate DB 72a. Fig. 9 schematically shows stor-
age content of the aggregate DB 72a in which a music
ID, which is music identification information, and an ag-
gregate value x-y-z of a user attribute range (in which
age is 13 years old or less, a city of residence is Tokyo,
use language is Japanese, and the like) are associated
and stored. Here, the aggregate value includes three nu-
meric values: the number of times x included in a music
list transmitted to the user device 12, the number of times
y a positive evaluation for corresponding music is trans-
mitted from the user device 12, and the number of times
z a negative evaluation for corresponding music is trans-
mitted from the user device 12. If a music ID, a user ID,
and a positive or negative evaluation are received from
the user device 12, the aggregate unit 72 reads attributes
of a user associated with the user ID received from the
user information storage unit 71, and updates the number
of times y or the number of times z in an aggregate value
of a user attribute range to which the attributes of the
user belong. Specifically, the number of times y is incre-
mented by 1 if the positive evaluation is received, and
the number of times z is incremented by 1 if the negative
evaluation is received. When the sorting unit 79 gener-
ates a music list and transmits the generated music list
to the user device 12, a music ID and a user ID of a user
of the user device 12 of a destination of the music list

included in the music list are acquired, and attributes of
the user associated with the user ID are read from the
user information storage unit 71. In the aggregate value
of the user attribute range to which the read attributes
belong, the number of times x described above is incre-
mented by 1.
[0021] The internal ranking generation unit 73 gener-
ates a ranking for a range of various user attributes pe-
riodically such as weekly or monthly on the basis of stor-
age content of the aggregate DB 72a, and stores the
ranking in the internal ranking storage unit 74. As shown
in Fig. 10, the internal ranking storage unit 74 is config-
ured using the HDD 23 or a separate DB (not shown),
and various rankings generated by the internal ranking
generation unit 73 are stored in association with gener-
ation times and user attribute ranges thereof. For exam-
ple, rankings of pieces of music preferred by a user who
is 15 years old or less, whose city of residence is Tokyo,
and whose use language is Japanese are generated by
listing IDs of a predetermined number of (for example,
100) pieces of music in descending order of total values
of the number of times y recorded in columns of "13 years
old or less/Tokyo/Japanese," "14 years old/Tokyo/Japa-
nese," and "15 years old/Tokyo/Japanese" shown in Fig.
9. At this time, the rankings may be generated by listing
a predetermined number of music IDs in descending or-
der of a ratio of a total value of the number of times y to
a total value of the number of times x described above,
that is, a ratio of the number of positive evaluations to
the number of recommendations.
[0022] The ranking selection and synthesis unit 75
reads the attributes of the user associated with the user
ID included in the request of the music list transmitted
from the user device 12 from the user information storage
unit 71, and reads rankings associated with a range in-
cluding the attributes of the user from the internal ranking
storage unit 74. The rankings corresponding to the at-
tributes of the user are received from the music ranking
distribution server 15. For example, the latest rankings
in the city of residence of the user may be received, and
the rankings issued in the city of residence of the user
when the user was 15 years old may be received on the
basis of the age of the user. The ranking selection and
synthesis unit 75 receives the rankings associated with
the attributes of the user as described above and syn-
thesizes the rankings as shown in Fig. 11. At this time,
all music IDs included in rankings may not be included
in a list after synthesis.
[0023] The ranking selection and synthesis unit 75 may
read the rankings associated with the range including the
attributes of the user and rankings associated with a
range adjacent thereto from the internal ranking storage
unit 74, and synthesize the rankings. In this case, the
number of pieces of music included in the list after the
synthesis from the rankings associated with the range
including the attributes of the user may be less than the
number of pieces of music included in the list after the
synthesis from the rankings associated with the adjacent
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range. The rankings synthesized by the ranking selection
and synthesis unit 75, that is, a list of music IDs, are
stored in the primary list storage unit 81 configured using
the HDD 23 or a separate DB (not shown).
[0024] Next, the music feature DB 83 is configured us-
ing the HDD 23 or a separate DB (not shown) in which
music IDs and a plurality of feature quantities are asso-
ciated and stored as shown in Fig. 12. The features are,
for example, a music tempo, a degree of sound of a spe-
cific frequency included in music, a frequency of a specific
keyword included in expository text of music, and the like.
The feature quantities may be input as results of analysis
processing by a computer. Hereinafter, a vector having
each feature quantity as a component is referred to as a
feature vector.
[0025] The preference vector storage unit 78 is con-
figured using the HDD 23 or a separate DB (not shown),
and stores a preference vector of each user. Like the
feature vector of each piece of music, the preference
vector is a vector having each feature quantity as a com-
ponent shown in Fig. 12. The preference vector may be
generated on the basis of a feature vector of music pre-
ferred by the user.
[0026] The preference vector update unit 77 updates
a preference vector stored in the preference vector up-
date unit 77 on the basis of information related to an
evaluation for each piece of music transmitted from the
user device 12. For example, if a music ID, a user ID,
and a positive evaluation are received from the user de-
vice 12, a feature vector associated with the received
music ID is read from the music feature DB 83, and a
direction of the preference vector stored in the preference
vector storage unit 78 associated with the received user
ID is set to be close to a direction of the read feature
vector. The preference vector update unit 77 is provided
in the side of the user device 12, so that the preference
vector update unit 77 within the user device 12 can up-
date the preference vector stored in the user device 12
on the basis of information related to an evaluation for
each piece of music obtained by the manipulation unit
61. At this time, the preference vector update unit 77 may
download a feature vector of music from the music fea-
ture DB 83 within the music distribution server 14, or a
DB equal to the music feature DB 83 is provided in the
user device 12, so that the feature vector of music can
be read from the DB. Thereby, a preference vector con-
stantly managed within the user device 12 to be most
recent may be included in a request of the music list as
described above and transmitted to the music distribution
server 14. The music distribution server 14 receiving the
preference vector stores the preference vector in the
preference vector storage unit 78 of the music distribution
server 14.
[0027] The music attribute DB 82 is configured using
the HDD 23 or a separate DB (not shown) in which a
music ID and flags indicating whether music corresponds
to a plurality of respective music attributes are stored to
be associated with each other, as shown in Fig. 13. The

music attribute may be, for example, a mood such as
relaxed, ballad, happy, active, and the like, and may be
input as a result of analysis processing by a computer.
[0028] The secondary list generation unit 80 reads
flags associated with each music ID included in a list
stored in the primary list generation unit 81 from the music
attribute DB 82, and determines whether or not there is
music suitable for attributes included in a request trans-
mitted from the user device 12. Only music IDs of pieces
of music suitable for the attributes included in the request
transmitted from the user device 12 are extracted from
music IDs included in the list stored in the primary list
storage unit 81, and a list of the extracted music IDs is
supplied to the sorting unit 79 as a secondary list. The
sorting unit 79 reads feature vectors associated with the
music IDs included in the secondary list from the music
feature DB 83, and reads a preference vector stored in
the preference vector storage unit 78 in association with
the user ID included in the request received from the user
device 12. Similarity between two vectors is calculated
and music IDs are sorted in descending order of similar-
ity. The similarity between vectors may be an angle be-
tween two vectors. In this case, the smaller the angle,
the higher the similarity. The sorting unit 79 includes a
predetermined number of (for example, 10) music IDs in
a recommendation music list in descending order of sim-
ilarity between two vectors, and returns the same list to
the user device 12.
[0029] The music DB 85 is configured using the HDD
23 or a separate DB (not shown), and stores data of music
associated with a music ID. The music distribution unit
84 receives a music ID from the user device 12, reads
music data stored in association with the music ID from
the music DB 85, and returns the music data to the user
device 12.
[0030] Here, an operation of the content recommen-
dation system 10 according to this embodiment will be
described. Fig. 14 is an operation sequence diagram of
the content recommendation system 10. As shown in the
same drawing, the user device 12 transmits a music list
request including a user ID and a music attribute to the
music distribution server 14 (S101). In the music distri-
bution server 14, the ranking selection and synthesis unit
75 reads user attributes associated with the received us-
er ID from the user information storage unit 71 (S102),
and acquires rankings corresponding to the read user
attributes from the internal ranking storage unit 74 and
the music ranking distribution server 15 (S103 and S104).
The acquired rankings are synthesized and stored in the
primary list storage unit 81 (S105). Next, in the music
distribution server 14, the secondary list generation unit
80 generates a secondary list by narrowing down music
IDs stored in the primary list storage unit 81 on the basis
of music attributes (S106). Furthermore, the sorting unit
79 sorts music IDs included in the secondary list accord-
ing to similarities between feature vectors associated
with the music IDs and a preference vector of a user
(S107), and generates a recommendation music list from

9 10 



EP 2 439 653 A1

7

5

10

15

20

25

30

35

40

45

50

55

a predetermined number of music IDs in descending or-
der of similarity to return the recommendation music list
to the user device 12 (S108). In the user device 12, the
music reproduction unit 62 receives the recommendation
music list and transmits the music IDs included in the
recommendation music list to the music distribution serv-
er 14 (S109). The music distribution server 14 returns
music data associated with the music IDs received by
the music distribution unit 84 to the user device 12 (S110).
The music reproduction unit 62 of the user device 12
reproduces the received music data. Likewise, if music
reproduction for all the music IDs included in the recom-
mendation music list is performed, the user device 12 re-
executes the process of S 101.
[0031] Because a recommendation music list is gen-
erated using various rankings, which are a list of content
sequentially generated over time, the above-described
content recommendation system 10 can prevent a prob-
lem of the same music being continuously recommended
to the user, and recommend various music to the user.
[0032] The present invention is not limited to the
above-described embodiments, and various modifica-
tions are possible. Although an example in which the mu-
sic distribution server 14 generates a recommendation
music list has been described above, the functions shown
in Fig. 7, particularly, the ranking selection and synthesis
unit 75, the primary list storage unit 81, the secondary
list generation unit 80, the sorting unit 79, the preference
vector storage unit 78, and the preference vector update
unit 77, are provided in the user device 12, so that the
user device 12 can generate a recommendation music
list.

Claims

1. A content recommendation system characterized
in comprising:

a user attribute information acquisition means
for acquiring attribute information of a given us-
er;
a list acquisition means for acquiring at least one
list from among lists of content sequentially gen-
erated over time on the basis of the attribute
information of the given user acquired by the
user attribute information acquisition means;
a user preference information acquisition means
for acquiring user preference information, which
is feature information of content preferred by the
given user;
a content extraction means for extracting some
content from content included in the list acquired
by the list acquisition means on the basis of the
user preference information acquired by the us-
er preference information acquisition means;
and
a content presentation means for presenting the

content extracted by the content extraction
means to the given user.

2. The content recommendation system according to
claim 1, characterized in that the content extraction
means extracts some content from the content in-
cluded in the list acquired by the list acquisition
means on the basis of attributes of the content, and
further extracts some content from some extracted
content on the basis of the feature information of the
some content and the user preference information
acquired by the user preference information acqui-
sition means.

3. The content recommendation system according to
claim 1 or 2, characterized in that:

the list acquisition means acquires two or more
lists, and
the content extraction means extracts some or
all content from content included in each of the
two or more lists acquired by the list acquisition
means, and extracts some content based on the
user preference information acquired by the us-
er preference information acquisition means
from the extracted content.

4. The content recommendation system according to
claim 3, characterized in that the content extraction
means extracts pieces of content of which the
number corresponds to the attribute information of
the given user from the content included in each of
the two or more lists acquired by the list acquisition
means, and extracts some content based on the user
preference information acquired by the user prefer-
ence information acquisition means from the extract-
ed content.

5. The content recommendation system according to
any one of claims 1 to 3, characterized in further
comprising:

a list generation means for sequentially gener-
ating lists of content over time; and
a list storage means for storing the lists gener-
ated by the list generation means in association
with a user attribute information range,
wherein the list acquisition means acquires the
lists stored in the list storage means in associ-
ation with the attribute information of the given
user.

6. The content recommendation system according to
claim 5, characterized in that the list generation
means calculates a ratio between the number of
times the content presentation means has presented
each piece of the content to the user and the number
of times the user corresponding to attribute informa-

11 12 



EP 2 439 653 A1

8

5

10

15

20

25

30

35

40

45

50

55

tion of each range has performed a specific manip-
ulation for the content, and generates a list for each
attribute information range on the basis of the ratio.

7.  A content recommendation method characterized
in comprising:

a user attribute information acquisition step of
acquiring attribute information of a given user;
a list acquisition step of acquiring at least one
list from among lists of content sequentially gen-
erated over time;
a user preference information acquisition step
of acquiring user preference information, which
is feature information of content preferred by the
given user;
a content extraction step of extracting some con-
tent from content included in the list acquired in
the list acquisition step on the basis of the user
preference information acquired in the user pref-
erence information acquisition step; and
a content presentation step of presenting the
content extracted in the content extraction step
to the given user.

8. A content recommendation device characterized in
comprising:

a user attribute information acquisition means
for acquiring attribute information of a given us-
er;
a list acquisition means for acquiring at least one
list from among lists of content sequentially gen-
erated over time;
a user preference information acquisition means
for acquiring user preference information, which
is feature information of content preferred by the
given user;
a content extraction means for extracting some
content from content included in the list acquired
by the list acquisition means on the basis of the
user preference information acquired by the us-
er preference information acquisition means;
and
a content presentation means for presenting the
content extracted by the content extraction
means to the given user.

9. An information storage medium storing a program
for causing a computer to function as:

a user attribute information acquisition means
for acquiring attribute information of a given us-
er;
a list acquisition means for acquiring at least one
list from among lists of content sequentially gen-
erated over time;
a user preference information acquisition means

for acquiring user preference information, which
is feature information of content preferred by the
given user;
a content extraction means for extracting some
content from content included in the list acquired
by the list acquisition means on the basis of the
user preference information acquired by the us-
er preference information acquisition means;
and
a content presentation means for presenting the
content extracted by the content extraction
means to the given user.
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