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FIG. 1

LOG BROADCASTING CONTENTS WATCHING 110
BEHAVIOUR PATTERN OF A FIRST USER AND
GENERATE A FIRST USER PROFILE

TRANSMIT THE FIRST USER PROFILE TO 190
EXTERNAL SERVER BY USING NETWORK

RECEIVE RECOMMENDATION RESULT ABOUT BROADCASTING
CONTENTS FROM THE SERVER, WHEREIN PREFERENCE 130
DEGREE CORRELATION BETWEEN THE FIRST USER PROFILE
AND A PROFILE OF A SECOND USER REGISTERED IN
ACCOUNT OF THE FIRST USER IS REFLECTED ON THE
RECOMMENDATION RESULT

CLASSIFY THE RECOMMENDED BROADCASTING CONTENTS
IN THE RECEIVED RECOMMENDATION RESULT INTO 140
BROADCASTING TIMETABLE CATEGORIES

DISPLAY RECOMMENDATION RESULT ABOUT THE 150
CLASSIFIED RECOMMENDED BROADCASTING
CONTENTS ON SCREEN

END



US 9,270,918 B2

Sheet 2 of 6

Feb. 23, 2016

U.S. Patent

T~
_

00:€¢ 1€ | ZHD

— (9861 ©INOWN) SusIly -
092 —|_Aepo) 1a1e]

P

00¢

wog Ul 'SHO
002 ‘9IAO) INOH Ysny -

052 U008 BulLEIS |

saippng g Aq paydlem "gHO
1507 -

saippng G AQ payalem ‘vHO

(/661 "9IAO) JIUBY] -

0vz—{ MON Ty U0

0cz— 1v|[uonepuswwoosy
012 —95d3

¢ Jld

_

0c¢



U.S. Patent Feb. 23, 2016 Sheet 3 of 6 US 9,270,918 B2

FIG. 3

LOG IN USER ACCOUNT 310
LOG TV WATCHING BEHAVIOUR PATTERN

DOES USER REQUEST
RECOMMENDATION PROGRAM 7

YES
OBTAIN RECOMMENDATION RESULT FROM TERMINAL 1— 340

NO

NETWORK [S CONNECTED ?

YES
TRANSMIT USER PROFILE 360
OBTAIN RECOMMENDED PROGRAM RESULT 270
BASED ON BUDDY INFORMATION FROM SERVER
ASSEMBLE THE RECOMMENDATION RESULTS 380
FROM THE TERMINAL AND THE SERVER
DISPLAY RECOMMENDATION RESULT 390

END
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FIG. 4

UPDATE USER PROFILE 410
OBTAIN EPG INFORMATION 420

PERFORM CONTENTS PROFILING 430

PERFORM CONTENT-BASED RECOMMENDATION

BASED ON THE USER PROFILE AND THE CONTENTS —440
PROFILES

END

FIG. 5

RECEIVE A USER PROFILE 510

OBTAIN BUDDY LIST OF USER 520

COLLECT PROFILES OF BUDDIES 530

PERFORM COLLABORATIVE FILTERING
| RECOMMENDATION BASED THE USER PROFILE AND 940
THE BUDDY PROFILES

END
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FIG. 6

USER INTERFACE UNIT

W 615
o | | USER PROFILING UNIT PROFILE UPDATE UNIT
620 625
USER PROFILE CONTENTS
UPLOADER PROFILING UNIT
630 635
i CONTENT-BASED
RECEIVING UNIT RECOMMENDING UNIT
640
HYBRID RECOMMENDING UNIT
645 650
BROADCASTING CONTENTS
SCREEN CONTROL UNIT SROCESSING UNIT

655
SCREEN QUTPUT UNIT




US 9,270,918 B2

3ISVEVLVQA
04

&

I~

-

&

~

P

b

= LINN
ONIOVYNYIA

AQaNg

&

y—

—

g |

~ 0s2L

=

o 00/

U.S. Patent

1IN ONILLINSNVH L

094

1INA DNISS300Hd

LINM ONIGNIWNQD I
G3Sva-ONIg3 L1
JAILYEO8VTI0D

NOILVINHONI 30IA30

ONIHOLVM AddN4d

ONIONA0YHd 34
SIN3INQD

0S4 VIQIWILINIA
1INN ONILDITI0D 1IND ONINITD3Y
3114044 AQANg J7140dd H3sSN
owmi.;; B 0Ls .
L IIA



US 9,270,918 B2

1

METHOD OF RECOMMENDING
BROADCASTING CONTENTS AND
RECOMMENDING APPARATUS THEREFOR

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Provisional
Patent Application No. 61/071,363, filed on Apr. 24, 2008, 1n
the U.S. Patent and Trademark Office and Korea Patent Appli-
cation No. 10-2008-106574, filed on Oct. 29, 2008, in the
Korean Patent Office, the disclosures of which are mcorpo-
rated herein 1n 1ts entirety by reference.

BACKGROUND

1. Field

One or more embodiments relate to a method of recom-
mending broadcasting contents and a recommending appara-
tus therefor 1n a multimedia contents reproducing device of a
user.

2. Description of the Related Art

A social network represents a network that horizontally
broadens from oneself on the basis of the identity of each
individual person. That 1s, based on an individual, the net-
work adds people who have similar interests to that indi-
vidual, thereby having a characteristic different from general
communities.

Since personal value estimation and personal human net-

working significantly affect a person’s social life, the social
network has been highlighted on the basis of that point of
VIEW.

Since this social network 1s highly useful 1n the establish-
ment of personal i1dentity and for human networking, the
social network increases rapidly. In this regard, recently, new
internet services based on already built human-networks has
been successively developed. For example, to provide a per-
sonalized recommendation service via a social network ser-
vice 1s usetully employed to provide new music, new movies,
new products, new restaurants, etc.

Meanwhile, with respect to the usage of devices such as
TVs or PVRs (personal video recorders) that can record/
reproduce broadcasting programs, a large number of research
has been conducted to enhance a function to recommend a
user preferable program from among various channels.

SUMMARY

Additional aspects and/or advantages will be set forth 1n
part 1n the description which follows and, in part, will be
apparent from the description, or may be learned by practice
of the mvention.

One or more embodiments include a method of recom-
mending broadcasting contents and a recommending appara-
tus therefor in a multimedia contents reproducing device of a
user.

To achieve the above and/or other aspects, one or more
embodiments may include a method of recommending broad-
casting contents, performed by a multimedia contents repro-
ducing device of a first user The method includes the opera-
tions of logging a broadcasting contents viewing behaviour
pattern of the first user and generating a first user profile;
transmitting the generated first user profile to an external
server by using a network; recerving a recommendation result
about one or more recommended broadcasting contents from
the server, wherein a preference degree correlation between
the first user profile and a second user profile of at least one
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2

second user registered m an account of the first user 1s
reflected 1n the recommendation result; classitying the one or
more recommended broadcasting contents 1n the received
recommendation result into broadcasting timetable catego-
ries; and displaying a recommendation result about the clas-
sified one or more recommended broadcasting contents on a
screen.

With respect to content currently being broadcast, from
among the classified one or more recommended broadcasting
contents that are displayed, the operation of displaying the
recommendation result may include the operation of also
displaying on the screen the number of buddies watching the
same broadcasting content.

With respect to the content currently being broadcast, from
among the classified one or more recommended broadcasting
contents that are displayed, the operation of displaying the
recommendation result may include the operation of also
displaying a broadcasting elapsed status of the content cur-
rently being broadcast.

The operation of displaying the recommendation result
may include the operation of displaying the recommendation
result about the classified one or more recommended broad-
casting contents on an area that 1s the same as a location area
of the screen on which Electronic Program Guide (EPG)
information 1s displayed.

The method may further include the operations of record-
ing one or more broadcasting contents from among the clas-
sified one or more recommended broadcasting contents that
are displayed on the screen, reminding the first user about a
start of the one or more broadcasting contents before a start
time, or recommending the one or more broadcasting con-
tents to the at least one second user registered in the account
of the first user.

The method may further include the operations of recerv-
ing a signal indicating a broadcasting contents recommenda-
tion request from the first user; updating the first user profile
according to the received signal; generating contents profiles
with respect to broadcasting contents of all channels obtained
from EPG information; and extracting a recommendation
result about one or more broadcasting contents, wherein a
preference degree correlation between the updated first user
profile and the generated contents profiles 1s reflected in the
recommendation result.

The method may further include the operation of combin-
ing the recommendation result about the one or more recom-
mended broadcasting contents, wherein the recommendation
result 1s receirved from the server, with the extracted recom-
mendation result about the one or more broadcasting con-
tents, thereby performing content-based collaborative filter-
ng.

To achieve the above and/or other aspects, one or more
embodiments may include a method of recommending broad-
casting contents, the method performed by a server which 1s
connected to a multimedia contents reproducing device of a
first user via a network, including the operations of receiving
a 1irst user profile generated by logging a broadcasting con-
tents viewing pattern of the first user from the multimedia
contents reproducing device; obtaining a user list, which
includes one or more second users registered 1n an account of
the first user, from a database arranged in the server; collect-
ing each of second user profiles from the one or more second
users of the obtained user list; calculating a recommendation
result about one or more broadcasting contents 1n which a
preference degree correlation between the first user profile
and the collected second user profiles 1s retlected; and trans-
mitting the calculated recommendation result about the one
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or more broadcasting contents to the multimedia contents
reproducing device of the first user.

The method may further include the operation of calculat-
ing the number of the one or more second users watching
broadcasting content that 1s the same as broadcasting content
currently being broadcast, from among the one or more
broadcasting contents of the calculated recommendation
result.

To achieve the above and/or other aspects, one or more
embodiments may include a broadcasting contents recoms-
mending apparatus of a multimedia contents reproducing,
device of a user, the broadcasting contents recommending
apparatus including a user profiling unit to log a broadcasting
contents viewing behaviour pattern of the first user and to
generate a first user profile; a user profile uploader to transmut
the generated first user profile to an external server by using a
network; a recerving unit to recerve a recommendation result
about one or more recommended broadcasting contents from
the server, wherein a preference degree correlation between
the first user profile and a second user profile of at least a
second user registered imn an account of the first user 1s
reflected 1n the recommendation result; a screen control unit
to classity the one or more recommended broadcasting con-
tents in the received recommendation result into broadcasting,
timetable categories; and a screen output unit to display on a
screen a recommendation result about the classified one or
more recommended broadcasting contents.

With respect to content currently being broadcast, from
among the classified one or more recommended broadcasting
contents that are displayed, the screen output unit may also
display on the screen the number of buddies watching the
same broadcasting content.

With respect to content currently being broadcast, from
among the classified one or more recommended broadcasting
contents that are displayed, the screen output unit may also
display a broadcasting elapsed status of the content currently
being broadcast.

The screen output unit may display the recommendation
result about the classified one or more recommended broad-
casting contents on an area that 1s the same as a location area
of the screen on which EPG information 1s displayed.

The broadcasting contents recommending apparatus may
turther include a broadcasting contents processing unit that
records one or more broadcasting contents from among the
classified one or more recommended broadcasting contents
that are displayed on the screen, reminds the first user about a
start of the one or more broadcasting contents before a start
time, or recommends the one or more broadcasting contents
to the at least one second user registered in the account of the
first user.

The broadcasting contents recommending apparatus may
turther include a user interface unit to recerve a signal indi-
cating a broadcasting contents recommendation request from
the first user; a profile update unit to update the first user
profile according to the recerved signal; a contents profiling
unit to generate contents profiles with respect to broadcasting
contents of all channels obtained from EPG information; and
a content-based recommending unit to extract a recommen-
dation result about one or more broadcasting contents,
wherein a preference degree correlation between the updated
first user profile and the generated contents profiles 1is
reflected 1n the recommendation result.

The broadcasting contents recommending apparatus may
turther include a hybrnid recommending unit to combine the
recommendation result about the one or more recommended
broadcasting contents, wherein the recommendation result 1s
receirved from the server, with the extracted recommendation
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4

result about the one or more broadcasting contents, wherein
the extracted recommendation result 1s extracted from the
content-based recommending unit, thereby performing con-
tent-based collaborative filtering.

To achieve the above and/or other aspects, one or more
embodiments may include a broadcasting contents recoms-
mending server for recommending broadcasting contents to a
multimedia contents reproducing device of a first user con-
nected via a network, the broadcasting contents recommend-
ing server including a user profile recerving unit to receive a
first user profile generated by logging a broadcasting contents
viewing pattern of the first user from the multimedia contents
reproducing device; a buddy managing unit to obtain a user
list, which includes one or more second users registered 1n an
account of the first user, from a database arranged in the
server; a buddy profile collecting unit to collect each of sec-
ond user profiles from the one or more second users of the
obtained user list; a collaborative-filter set the based recom-
mending unit to calculate a recommendation result about one
or more broadcasting contents 1n which a preference degree
correlation between the first user profile and the collected
second user profiles 1s reflected; and a transmitting unit to
transmit the calculated recommendation result about the one
or more broadcasting contents to the multimedia contents
reproducing device of the first user.

The broadcasting contents recommending server may fur-
ther include a buddy watching information processing unit to
calculate the number of the one or more second users watch-
ing broadcasting content that 1s the same as broadcasting
content currently being broadcast, from among the one or
more broadcasting contents of the calculated recommenda-
tion result.

To achieve the above and/or other aspects, one or more
embodiments may include a computer readable recording
medium having recorded thereon a program for executing the
method of recommending broadcasting contents, performed
by a multimedia contents reproducing device of a first user,
and the method of recommending broadcasting contents,
wherein the method 1s performed by a server connected to a
multimedia contents reproducing device of a first user via a
network.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects will become apparent and more
readily appreciated from the following description of the
embodiments, taken in conjunction with the accompanying
drawings of which:

FIG. 1 1s a flowchart of a method of recommending broad-
casting contents, performed by a multimedia contents repro-
ducing device of a user, according to an embodiment;

FIG. 2 1s an example of a screen for broadcasting contents
recommendations, according to an embodiment;

FIG. 3 1s a flowchart of operational procedures 1n a user’s
multimedia contents reproducing device that recommends
broadcasting contents according to another embodiment;

FIG. 4 15 a flowchart of operational procedures for obtain-
ing a recommendation result from a terminal according to the
embodiment of FIG. 3;

FIG. 5 15 a flowchart of operational procedures for obtain-
ing a recommendation result based on buddy information
from a server according to the embodiment of FIG. 3;

FIG. 6 1s a block diagram of a broadcasting contents rec-
ommending apparatus 1n a multimedia contents reproducing
device of a user, according to another embodiment; and
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FIG. 7 1s a block diagram of a broadcasting contents rec-
ommending server that recommends broadcasting contents to

a multimedia contents reproducing device of a user, accord-
ing to another embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

Reference will now be made in detail to embodiments,
examples of which are illustrated 1n the accompanying draw-
ings, wherein like reference numerals refer to the like ele-
ments throughout. In this regard, the embodiments may have
different forms and should not be construed as being limited
to the descriptions set forth herein. Accordingly, the embodi-
ments are merely described below, by referring to the figures,
to explain aspects of the present description.

The embodiments relate to a method of recommending a
highly reliable broadcasting program by referring to an
already built social network, and a recommending apparatus
therefor, 1n a system of a device including a personal video
recorder (PVR), a digital TV, a portable multimedia player
(PMP) which can record and reproduce broadcasting pro-
grams, wherein the system checks a user’s viewing habits and
patterns, thereby recommending a preferable broadcasting,
program to the user.

FI1G. 1 1s a flowchart of a method of recommending broad-
casting contents, performed by a multimedia contents repro-
ducing device of a user, according to an embodiment.

Referring to FIG. 1, the method of recommending broad-
casting contents, performed by the multimedia contents
reproducing device of a first user, according to an embodi-
ment, includes operations of logging a broadcasting contents
viewing behaviour pattern of the first user and generating a
first user profile (operation 110), transmitting the generated
first user profile to an external server by using a network
(operation 120), recerving a recommendation result about one
or more recommended broadcasting contents from the server,
wherein a preference degree correlation between the first user
profile and a second user profile of at least a second user
registered 1n an account of the first user 1s reflected 1n the
recommendation result (operation 130), classitying the one
or more recommended broadcasting contents in the recerved
recommendation result into broadcasting timetable catego-
ries (operation 140), and displaying a recommendation result
about the classified one or more recommended broadcasting
contents on a screen (operation 150).

As described above, the embodiments suggest a frame-
work that uses an already built social network, thereby obtain-
ing information about a broadcasting program currently
being watched by a buddy when program recommendation 1s
performed, and that refers to such obtaimned information,
thereby recommending a highly reliable and user preferable
broadcasting program.

In order to provide a personalized recommending service,
it 1s assumed that each user logs into a corresponding user
account when each user turns on a TV. Also, 1t 1s assumed that
cach user may register and delete at least one friend from a
buddy list by using various social networks on a website.

First, in operation 110, a behaviour pattern about broad-
casting contents such as a viewing habit of or contents which
are watched at a high frequency by a user 1s logged. Then, a
user proiile with respect to broadcasting programs and the
like 1s generated by using a logged log file. This user profile 1s
basic information used to recommend broadcasting pro-
grams, and 1s base data for the calculation of a user preference
degree. Thus, the factors considered to generate a user profile
aifect a recommending function. For example, the number of
times a specific broadcasting program 1s watched, and which
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part in an entire broadcasting program corresponds to a part
watched by a user may be determined, and from among a
watched broadcasting program and a recorded broadcasting
program, the watched broadcasting program may be deter-
mined to be more important than the merely recorded broad-
casting program.

In operation 120, the user profile 1s transmitted to an exter-
nal server by using a network. As suggested by the embodi-
ments, a server for managing a buddy list 1s necessary to
obtain a recommended broadcasting program by using a
social network. The server provides a function by which the
user’s buddy may be added to and deleted from the buddy list,
and includes a buddy management module that manages a
buddy database, a user profile receiving module that receives
and manages a user profile with respect to a recommendation
request, and a buddy profile collecting module that requests
cach of buddies in the buddy list for a profile, recerves the
profile and manages the received profile.

In operation 130, a recommendation result about one or
more recommended broadcasting programs 1s recerved,
wherein a preference degree correlation 1s reflected in the
recommendation result based on the user profile and a second
user profile of at least a second user registered 1n a buddy list
of the user. That 1s, a correlation between buddy profiles
collected by the server and the uploaded user profile 1s ana-
lyzed so that a user preferable broadcasting program from
among a large number of broadcasting programs 1s recoms-
mended. In a personalized TV recommendation field, a con-
ventional method that has been technically studied to recom-
mend broadcasting programs 1s broadly divided into a
content-based reasoning method, a collaborative filtering
method, and a hybrid recommendation method. In operation
130, the commendation result received from the server may
correspond to the collaborative filtering method. However,
unlike in the conventional method, 1n order to recommend
broadcasting programs highly match a user preference, the
present embodiments use a method of obtaining information
about broadcasting programs currently being watched by the
user’s buddies, wherein the information 1s already stored in a
website, and then reflecting the information 1n a recommen-
dation algorithm.

When a user turns ona TV (such as an Internet Protocol TV
(IPTV not shown)) connected to a network, (not shown) and
attempts to check whether user preferable broadcasting pro-
grams are currently being broadcast or are to be broadcast, a
device (not shown) in the TV may determine user propensity
by referring to a watching pattern of the user, may generate a
user profile and upload this to a server, and may retlect
whether already registered buddies watch corresponding
broadcasting programs i a recommendation algorithm,
thereby extracting a recommended broadcasting program.

In addition, the content-based reasoning method recom-
mends a broadcasting program most similar to a broadcasting,
program that was watched by a user in the past. To perform the
content-based reasoning method, a broadcasting program 1s
modelled according to various factors such as a genre, a
broadcasting channel, a producer, characters, etc. This mod-
clling 1s referred to as program profiling or contents profiling.
The content-based reasoning method performs modelling
with respect to programs to be broadcast according to various
factors, and refers to a correlation between a profile of a
program previously watched by a user and a profile of a
program to be broadcast, thereby recommending a broadcast-
ing program in an Electronic Program Gude (EPG). The
content-based reasoning method may be performed in a local
device of a TV, and may not require a device connected to a
network.
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The collaborative filtering method checks a viewing pat-
tern and a watching content of high frequency of a user, and
learns a preference correlation between users, thereby recom-
mending a specific broadcasting program. That 1s, the col-
laborative filtering method finds other users which have pret-
erences similar to that of an individual user, thereby
recommending a broadcasting program to the individual user,
wherein the broadcasting program 1s preferred by the users
having the similar preferences.

A representative successiul case with respect to the col-
laborative filtering method 1s a site named Amazon.com that
sells books, DVDs, etc. When a user attempts to purchase a
specific book, Amazon.com provides a service recommend-
ing other books purchased by other users who already pur-
chased that specific book, thereby increasing a purchase suc-
cess ratio. In general, according to the collaborative filtering
method, a TV device transmits a user profile to a server, and
the server performs a collaborative recommendation algo-
rithm such that a device connected to a network 1s necessary.

Meanwhile, the hybrid recommendation method mixes the
content-based reasoning method and the collaborative filter-
ing method, and uses the mixed method. This hybrid recom-
mendation method aims to enhance a recommending func-
tion, and 1s also referred to as a content-based collaborative
filtering method.

In operation 140, the one or more recommended broadcast-
ing broadcasting programs in the recerved recommendation
result are classified into broadcasting timetable categories.
With respect to providing the recommended broadcasting
program, operation 140 aims to provide a user interface by

using a temporal factor regarding a program broadcasting
timetable.

In general, with respect to providing recommended broad-
casting programs, these recommended broadcasting pro-
grams may be aligned 1n order of recommendation similarity,
or may be aligned to be browsed according to a channel or a
genre. However, the embodiment of FIG. 1 selects the tem-
poral factor by considering a user request and a user 1nterac-
tion. For example, the one or more recommended broadcast-
Ing programs are categorized into a program currently being
broadcast, a program to be broadcast in 30 minutes, and a
program to be broadcast at a late time (e.g., around midnight).

In operation 150, a recommendation result about the clas-
sified one or more recommended broadcasting programs 1s
displayed on a screen. At this time, with respect to the pro-
gram currently being broadcast from among the classified one
or more recommended broadcasting programs that are dis-
played on the screen, the number of buddies watching the
same broadcasting program may also be displayed on the
screen. Thus, a broadcasting program watched by as many
buddies as possible may match an individual user’s interest
propensity, and such a broadcasting program may be a com-
mon subject shared between the buddies 1n on/offline dia-
logues at a later time.

Hereinatter, an EPG screen including such a recommenda-
tion result will be described with reference to FIG. 2.

FIG. 2 1s an example of a screen for broadcasting contents
recommendation, according to an embodiment.

Referring to FI1G. 2, an EPG screen 210 may be a (translu-
cent) sub-screen displayed on a side of a TV screen 200.
However, 1t 1s understood that the sub-screen may be dis-
played on any portion of TV screen. From among menus
related to an EPG, a sub-menu may include a recommenda-
tion 220 and an all-menu 230. The all-menu 230 displays a
general EPG screen. The screen of FIG. 2 corresponds to a
result screen when the recommendation 220 1s selected.
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According to the related art, with respect to display of a
recommendation result, enabling it to be browsed by a user,
recommended broadcasting programs are displayed 1n order
of recommendation similarity degree, or 1n categories classi-
fied 1nto a broadcasting channel, a genre, efc.

However, the screen 1s constituted 1in such a manner that
browsing may be performed by using a temporal factor, as
illustrated 1n FIG. 2. For example, the screen may include a
recommended program currently being broadcast that may be
immediately watched by a user, a recommended program to
be broadcast soon, and a recommended program to be broad-
cast around midnight so that the user may watch 1t late at
night. Accordingly, the user 1s guided to watch the recom-
mended broadcasting programs according to time.

Meanwhile, when the recommended broadcasting pro-
grams are displayed on the screen, a broadcasting elapsed
status of the recommended program currently being broad-
cast may be also displayed on the screen so as to assist a user
to determine whether or not to watch a program of which a
broadcasting time 1s substantially elapsed.

Recommended broadcasting programs may be displayed
on the same area (or different area) of the screen by using
hot-keys that enable a user to see entire EPG 1nformation,
thereby naturally exposing the recommended broadcasting
programs to the user.

Referring back to FI1G. 2, with respect to the recommended
program currently being broadcast (that 1s, on air now 240), 1t
1s possible to check that a movie entitled “Titanic” 1s being
watched by 5 buddies, and a TV drama series entitled “Lost™
1s being watched by 2 buddies. At this time, for the recom-
mended program currently being broadcast from among the
recommended broadcasting programs, a broadcasting
clapsed status may also be displayed.

In the case of the recommended program to be broadcast
soon (that 1s, starting-soon—menu 250), the EPG screen 210
shows that a movie entitled “Rush Hour” 1s recommended
and will start in 20 minutes. Meanwhile, 1in the case of the
recommended program to be broadcast late at night (that 1s,
later today 260 (later-today—menu 2350), 1t 1s possible to
check that a movie entitled “Aliens™ will start at 23:00.

FIG. 3 1s a flowchart of operational procedures 1n a user’s
multimedia contents reproducing device that recommends
broadcasting contents according to another embodiment.
Meanwhile, FIG. 4 1s a flowchart of operational procedures
for obtaining a recommendation result from a terminal, and
FIG. 5 15 a flowchart of operational procedures for obtaining
a recommendation result based on buddy information from a
server. The flowchart of FIG. 5 corresponds to operation 370
of the flowchart of FIG. 3.

Referring to FIG. 3, a user turns on a TV and logs into his
or her corresponding account (operation 310). A viewing
pattern of the user changing channels 1s logged (operation
320), and the logged viewing pattern 1s used to generate a user
proflle. Whether the user requests a recommendation pro-
gram 1s determined (operation 330), and 1n the case where the
user requests the recommendation program, a recommenda-
tion result 1s obtained from a terminal (operation 340). That
1s, the recommendation program 1s extracted by the terminal
itsellf.

The operational procedures for obtaining the recommen-
dation result from the terminal will now be described with
reference to FIG. 4. In the case where the user requests the
recommendation program, the terminal updates a user profile
(operation 410). After that, the terminal obtains EPG infor-
mation about programs to be broadcast (operation 420), and
performs profiling with respect to programs broadcast 1n all
channels, thereby generating a contents profile (operation
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430). Next, the terminal performs a recommendation algo-
rithm by inputting the user profile and the contents profile
thereto, and extracts the recommendation result (operation
440). Referring back to FIG. 3, after the recommendation
result 1s obtained from the terminal (operation 340), a current
connection status with a network 1s checked (operation 350).
As aresultof the check, 11 1t 1s not possible to use the network,
the recommendation result obtained from the terminal 1s dis-
played to the user (operation 390), and a recommendation
function 1s ended.

However, 1f it 1s possible to use the network now, the
updated user profile 1s transmitted to the server (operation
360). That 1s, the server 1s requested to transmit a recom-
mended program. An operational procedure for extracting a
recommended program from the server (operation 340) will
now be described with reference to FIG. 5. The server
receives the user profile and user information (operation 510),
obtains a buddy list of the user via a database (operation 520),
requests buddy profiles to each of corresponding terminals,
and collects the buddy profiles (operation 530). The server
performs a collaborative filtering recommendation algorithm
by inputting the collected buddy profiles, and the user profile,
and transmits a recommendation result to a user terminal
(operation 540). The user terminal combines the recommen-
dation result about recommended programs, wherein the rec-
ommendation result 1s received from the server, with the
extracted recommendation result about recommended pro-
grams (operation 380), thereby performing a content-based
collaborative filtering. As a result, a final recommendation
result 1s displayed on a screen (operation 390).

When the final recommendation result 1s displayed on the
screen, the number of buddies watching the recommended
broadcasting programs may also be displayed on the screen,
so Turther satisiy the user with respect to the final recommen-
dation result.

Also, after the final recommendation result 1s displayed, a
function for recording one or more broadcasting programs
from among the recommended broadcasting programs that
are displayed on the screen, or a function for reminding the
user of a start of a broadcasting program from among the
recommended broadcasting programs may be set. Also, one
or more broadcasting programs from among the recom-
mended broadcasting programs may be recommended to
another user included 1n the buddy list of the user.

FIG. 6 1s a block diagram of a broadcasting content recom-
mending apparatus 600 1n a multimedia contents reproducing,
device of a user, according to another embodiment.

Referring to FIG. 6, the broadcasting contents recommend-
ing apparatus 600 in a multimedia contents reproducing
device of a first user, according to an embodiment of, includes
a user profiling unit 610 that logs a broadcasting contents
viewing pattern of the first user and then generates a first user
profile, a user profile uploader 620 that transmaits the gener-
ated first user profile to an external server 660 by using a
network, and a receiving unit 630 that recerves a recommen-
dation result about one or more broadcasting contents from
the server 660, wherein a preference degree correlation
between the first user profile and a second user profile of at
least a second user registered 1n an account of the first user 1s
reflected 1n the recommendation result. Also, the broadcast-
ing contents recommending apparatus 600 may include a
screen control unit 645 that classifies the one or more recom-
mended broadcasting contents 1n the received recommenda-
tion result into broadcasting timetable categories, and a
screen output unit 655 that displays on a screen a recommen-
dation result about the classified one or more recommended
broadcasting contents.
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The user profiling unit 610 1s a module that logs a behav-
iour pattern of a user watching a TV, and analyzes this behav-
iour pattern. In order to generate a user profile, the user
profiling unit 610 considers the number of times a specific
broadcasting program 1s watched, which part 1n an entire
broadcasting program corresponds to a part watched by the
user, and the like.

The user profile uploader 620 1s a module that uploads the
user profile and user mformation to the server 660 so that
correlation between the user profile of the user currently
logged 1n and profiles of buddies may be calculated.

The receiving unit 630 1s a network interface module that
receives recommendation result data transmitted from the
server 660 via a network, for example, Internet. However 1t 1s
understood that 1t can be wired or wireless network.

The screen control unit 645 controls the screen so as to
enable the user to browse the one or more recommended
broadcasting contents by using a temporal factor. For
example, the one or more recommended broadcasting con-
tents may be classified into a recommended program cur-
rently being broadcast, a recommended program to be broad-
cast soon, and a recommended program to be broadcast late at
night. Hence, the user may select and watch such recom-
mended broadcasting programs according to time.

The screen output unit 655 1s an 1mage display module that
displays on the screen a recommendation result about the
classified recommended broadcasting programs.

Also, the broadcasting contents recommending apparatus
600 may further include a broadcasting contents processing
unit 650. This broadcasting contents processing unit 650 is a
module that enables various application operations including
a recording function, a pre-recording function, a reminding
function, a recommending function, and the like to be pro-
cessed with respect to the recommended broadcasting pro-
grams that are displayed on the screen.

Meanwhile, the broadcasting contents recommending
apparatus 600 may further include a user interface unit 603
that recerves a signal indicating a broadcasting program rec-
ommendation request from the user, a profile update unit 615
that updates the user profile according to the received signal,
and a contents profiling unit 625 that generates contents pro-
files with respect to broadcasting programs of all channels
obtained from EPG information. The contents profiling unit
625 1s a module that performs profiling with respect to each
broadcasting program obtained from EPG data. When pro-
gram profiling 1s performed, various kinds of additional infor-
mation ncluding a broadcasting time, a broadcasting chan-
nel, a title, a genre, characters, a director, a producer, and/or
the like may be considered.

The broadcasting contents recommending apparatus 600
may further include a content-based recommending unit 633
that analyzes a correlation between the contents profiles and
the user profile, and performs content-based recommenda-
tion.

Also, the broadcasting contents recommending apparatus
600 may further include a hybrid recommending unit 640 that
combines the recommendation result about recommended
programs, wherein the recommendation result 1s received
from the server 660, with the recommendation result about
recommended programs, wherein the recommendation result
1s extracted from the content-based recommending unit 635,
thereby performing content-based collaborative filtering.

FIG. 7 1s a block diagram of a broadcasting contents rec-
ommending server 700 that recommends broadcasting con-
tents to a multimedia contents reproducing device 780 of a
user, according to another embodiment.
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Referring to FI1G. 7, the broadcasting contents recommend-
ing server 700 that recommends broadcasting contents to the
multimedia contents reproducing device 780 of a {first user,
according to the embodiment, includes a user profile receiv-
ing unit 710 that recerves a first user profile generated by
logging a broadcasting contents watching pattern of the first
user Irom the multimedia contents reproducing device 780, a
buddy managing unit 730 that obtains a buddy list, which
includes one or more second users registered 1n an account of
the first user, from a database 770 arranged in the broadcast-
ing contents recommending server 700, a buddy profile col-
lecting unit 720 that collects each of second user profiles from
the one or more second users 1included 1n the obtained buddy
list, a collaborative filtering-based recommending unit 740
that calculates a recommendation result about one or more
broadcasting contents on which preference degree correlation
between the first user profile and the collected second user
profiles 1s reflected, and a transmitting unit 760 that transmits
the calculated recommendation result about the one or more
broadcasting contents to the multimedia contents reproduc-
ing device 780.

Also, the broadcasting contents recommending server 700
may further include a buddy watching information process-
ing unit 750 that calculates the number of buddies who watch
broadcasting content that 1s the same as broadcasting content
currently being broadcast from among the one or more broad-
casting contents of the calculated recommendation result.

As described above, one or more of the above embodi-
ments regarding the method of recommending broadcasting
contents provide the framework that can calculate the recom-
mendation result about highly reliable broadcasting pro-
grams by referring to at least one piece of friend information
that 1s stored 1n a website by a user, so that one or more of the
above embodiments can enhance a recommending function
with respect to TV programs.

Also, one or more of the above embodiments provide an
intuitive user interface enabled to categorize recommended
broadcasting programs according to time and display them on
a screen, and to show the number of buddies watching the
recommended broadcasting programs, so that one or more of
the above embodiments can efficiently use the recommending,
function.

Meanwhile, the method of recommending broadcasting
contents according to the one or more of the above embodi-
ments can be written as computer programs and can be imple-
mented 1n general-use digital computers that execute the pro-
grams using a computer readable recording medium.

In addition, a data structure used in the one or more of the
above embodiments can be written 1 a computer readable
recording medium.

Examples of the computer readable recording medium
include magnetic storage media (e.g., ROM, floppy disks,
hard disks, etc.), and optical recording media (e.g.,
CD-ROMs, or DVDs).

It should be understood that the exemplary embodiments
described therein should be considered 1n a descriptive sense
only and not for purposes of limitation. Descriptions of fea-
tures or aspects within each embodiment should typically be
considered as available for other similar features or aspects 1n
other embodiments.

What 1s claimed 1s:

1. A method of recommending broadcasting contents, per-
formed by a multimedia contents reproducing device of a first
user, the method comprising:

logging a broadcasting contents viewing behaviour pattern

of the first user and generating a first user profile;
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transmitting the generated first user profile to a server by

using a network;

receving a collaborative recommendation result, for the

first user, about one or more recommended broadcasting,

contents from the server that 1s based on a preference

degree correlation between the first user profile and a

second user profile of a second user,

wherein the second user 1s registered as a buddy of the
first user, and

wherein the second user profile 1s based on a broadcast-
ing contents viewing behaviour pattern of the second
user;

generating a hybrid recommendation result, for the first

user, by combining the collaborative recommendation
result recerved from the server and a content-based rec-
ommendation result extracted from the multimedia con-
tents reproducing device of the first user that 1s based on
the broadcasting contents viewing behaviour pattern of
the first user,

wherein the preference degree correlation considers which

part of an entire program corresponds to a part watched
by the first user;

classitying the hybrid recommendation result based on

broadcasting timetable categories; and

displaying, to the first user, the classified hybrid recom-

mendation result, which 1s based on the timetable cat-
egories.

2. The method of claim 1, wherein, with respect to content
currently being broadcast, from among the classified hybrd
recommended broadcasting result that 1s displayed, the dis-
playing of the hybrid recommendation result comprises also
displaying on the screen the number of buddies watching the
same broadcasting content.

3. The method of claim 2, wherein, with respect to the
content currently being broadcast, from among the classified
hybrid recommended result that 1s displayed, the displaying
of the hybrid recommendation result comprises also display-
ing a broadcasting elapsed status of the content currently
being broadcast.

4. The method of claim 3, wherein the displaying of the
classified hybrid recommendation result comprises display-
ing the hybrid recommendation result about one or more
recommended broadcasting contents on an area that 1s the
same as a location area of the screen on which EPG (Elec-
tronic Program Guide) information 1s displayed.

5. The method of claim 4, further comprising:

recording one or more broadcasting contents from among

the classified hybrid recommended result that 1s dis-
played on the screen,
reminding the first user about a start of the one or more
broadcasting contents before a start time, or

recommending the one or more broadcasting contents to
the at least one second user registered as the buddy of the
first user.

6. The method of claim 1, further comprising:

recerving a signal indicating a broadcasting contents rec-

ommendation request from the first user;

updating the first user profile according to the received

signal;

generating contents profiles with respect to broadcasting

contents of all channels obtained from EPG information;
and

extracting a recommendation result about one or more

broadcasting contents, wherein a preference degree cor-
relation between the updated first user profile and the
generated contents profiles 1s retlected 1n the recommen-
dation result.
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7. The method of claim 6, further comprising combining,
the collaborative recommendation result about the one or
more recommended broadcasting contents, wherein the rec-
ommendation result 1s received from the server, with the
content-based recommendation result about the one or more
broadcasting contents, thereby performing content-based
collaborative filtering.

8. A method of recommending broadcasting contents, the
method performed by a server which 1s connected to a mul-
timedia contents reproducing device of a first user via a net-
work, the method comprising:

receiving a first user profile generated by logging a broad-
casting contents viewing pattern of the first user from the
multimedia contents reproducing device, wherein the
first user profile 1s based on a broadcasting contents
viewing behaviour pattern of the first user;

obtaining a user list, which comprises a second user regis-
tered as buddies of the first user:;

collecting the second user profiles from the second user of
the obtained user list, wherein the second user profile 1s
based on a broadcasting contents viewing behaviour
pattern of the second user;

calculating a collaborative recommendation result about
one or more broadcasting contents based on a preference
degree correlation, which correlates the recerved first
user profile and the collected second user profile;

transmitting the calculated collaborative recommendation
result about the one or more broadcasting contents to the
multimedia contents reproducing device of the first user;
and

generating a hybrid recommendation result by combining
the calculated collaborative recommendation result and
a content-based recommendation result extracted from
the multimedia contents reproducing device of the first
user that 1s based on the broadcasting contents viewing,
pattern of the first user,

wherein the preference degree correlation considers which
part of an entire program corresponds to a part watched
by the first user.

9. The method of claim 8, further comprising calculating a
number of second users, who are selected as buddies by the
first user, watching broadcasting content that 1s the same as
broadcasting content currently being broadcast, from among
the one or more broadcasting contents of the calculated col-
laborative recommendation result.

10. A broadcasting contents recommending apparatus of a
multimedia contents reproducing device of a user, the broad-
casting contents recommending apparatus comprising;

a user profiling unit to log a broadcasting contents viewing,
behaviour pattern of the first user and generating a first
user profile, wherein the first user profile 1s based on the
broadcasting contents viewing behaviour pattern of the
first user;

a user profile uploader to transmit the generated first user
profile to an external server by using a network;

a rece1ving unit to recerve a collaborative recommendation
result about one or more recommended broadcasting
contents, received from the server based on a preference
degree correlation between the first user profile and a
second user profile of a second user registered as a buddy
of the first user, wherein the second user profile 1s based
on a broadcasting contents viewing behaviour pattern of
the second user;

a processor to determine a hybrid recommendation result
by combining the collaborative recommendation result
received fromthe server and a content-based recommen-
dation result extracted from the multimedia contents
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reproducing device of the first user that 1s based on the
broadcasting contents viewing behaviour pattern of the
first user,

wherein the preference degree correlation considers which
part of an entire program corresponds to a part watched
by the first user;

a screen control unit to classily the determined hybnd
recommendation result into broadcasting timetable cat-
egories; and

a screen output unit to display on a screen the classified
hybrid recommendation result.

11. The broadcasting contents recommending apparatus of
claim 10, wherein, with respect to content currently being
broadcast, ifrom among the classified hybrid recommendation
result that are displayed, the screen output unit also displays
on the screen a number of buddies watching the same broad-
casting content.

12. The broadcasting contents recommending apparatus of
claam 11, wherein, with respect to content currently being
broadcast, from among the classified hybrid recommendation
results that are displayed, the screen output unit also displays
a broadcasting elapsed status of the content currently being
broadcast.

13. The broadcasting contents recommending apparatus of
claim 12, wherein the screen output umit displays a recom-
mendation result about the classified hybrid recommendation
result on an area that 1s the same as a location area of the
screen on which EPG information 1s displayed.

14. The broadcasting contents recommending apparatus of
claim 13, further comprising a broadcasting contents process-
ing unit that records one or more broadcasting contents from
among the classified hybrid recommendation result that are
displayed on the screen, reminds the first user about a start of
broadcasting contents before a start time, or recommends the
hybrid recommendation result to the at least one second user
registered as the buddy of the first user.

15. The broadcasting contents recommending apparatus of
claim 10, further comprising:

a user mterface unit to recerve a signal indicating a broad-
casting contents recommendation request from the first
user;

a profile update unit to update the first user profile accord-
ing to the recerved signal;

a contents profiling unit to generate contents profiles with
respect to broadcasting contents of all channels obtained
from EPG information; and

a content-based recommending unit to extract a recom-
mendation result about one or more broadcasting con-
tents, wherein a preference degree correlation between
the updated first user profile and the generated contents
profiles 1s reflected 1n the recommendation result.

16. The broadcasting contents recommending apparatus of
claim 15, further comprising a hybrid recommending unit to
combine the recommendation result about the one or more
recommended broadcasting contents, wherein the recom-
mendation result 1s recerved from the server, with the
extracted recommendation result about the one or more
broadcasting contents, wherein the extracted recommenda-
tion result 1s extracted from the content-based recommending
unit, thereby performing content-based collaborative filter-
ng.

17. A broadcasting contents recommending server for rec-
ommending broadcasting contents to a multimedia contents
reproducing device of a first user connected via a network, the
broadcasting contents recommending server comprising;:

a user profile recerving unit to recerve a first user profile

generated by logging a broadcasting contents viewing




US 9,270,918 B2

15

pattern of the first user, from the multimedia contents
reproducing device, wherein the first user profile 1s
based on the broadcasting contents viewing behaviour
pattern of the first user;

a buddy managing unit to obtain a user list, which com-

prises one or more second users registered as buddies of

the first user, from a database arranged 1n the server;

a buddy profile collecting unit to collect a second user
profile from a second user of the obtained user list,
wherein the second user profile 1s based on the broad-
casting contents viewing behaviour pattern of the second
user;

a collaborative filtering-based recommending unit to cal-
culate a collaborative recommendation result about one

or more broadcasting contents based on a preference
degree correlation between the first user profile and the
second user profile; and

a transmitting unit to transmuit the calculated recommenda-

tion result about the one or more broadcasting contents
to the multimedia contents reproducing device of the
first user,

wherein a final recommendation result 1s generated by

combining the calculated collaborative recommenda-
tion result and a content-based recommendation result
extracted from the multimedia contents reproducing
device of the first user that 1s based on the broadcasting
contents viewing pattern of the first user,

wherein the preference degree correlation considers which

part of an entire program corresponds to a part watched
by the first user, and

wherein the calculated collaborative recommendation

result 1s generated 1n accordance with the preference
degree correlation between the first user profile and the
second user profiile.

18. The broadcasting contents recommending server of
claim 17, further comprising a buddy watching information
processing unit to calculate the number of the one or more
second users watching broadcasting content that 1s the same
as broadcasting content currently being broadcast, from
among the one or more broadcasting contents of the calcu-
lated collaborative recommendation result.

19. A non-transitory computer readable recording medium
having recorded thereon a program for executing the method
of claim 1.

20. A non-transitory computer readable recording medium

having recorded thereon a program for executing the method
of claim 8.
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21. A method of recommending broadcasting contents,
performed by a multimedia contents reproducing device of a
first user, the method comprising:

logging a broadcasting contents viewing behaviour pattern

of the first user and generating a first user profile;
transmitting the generated first user profile to a server by
using a network;

recerving a recommendation result about one or more rec-

ommended broadcasting contents from the server
wherein a preference degree correlation between the
first user profile and a second user profile of at least one
second user registered as a buddy of the first user 1s
reflected 1n the recommendation result;

generating a final recommendation result by combining the

recommendation result recerved from the server and the
recommendation result extracted from the multimedia
contents reproducing device of the first user, wherein the
recommendation result recerved from the server 1s gen-
crated 1n accordance with the preference degree corre-
lation;

classitying one or more recommended broadcasting con-

tents 1n the final recommendation result into broadcast-
ing timetable categories; and

displaying a recommendation result about the classified

one or more recommended broadcasting contents on a
screen,

wherein the preference degree correlation 1s based on a

number of times a specific broadcasting program 1s
watched, which part 1n an entire broadcasting program
corresponds to a part watched by a user, and from among,
a watched broadcasting program and a recorded broad-
casting program, the watched broadcasting program 1s
determined to be more important than the only recorded
broadcasting program.

22. The method of claim 1, wherein the collaborative rec-
ommendation result and the hybrid recommendation result
are based on the program that 1s currently being watched by
the second user.

23. The method of claim 1, wherein the hybrid recommen-
dation result, which 1s based on a combination of the collabo-
rative recommendation result and the content-based recom-
mendation result, recommends, to the first user, the program
that 1s currently being watched by the second user.

24. The method of claim 1, wherein the content-based
recommendation result 1s based on profiling the contents of a
plurality of broadcasts based on one or more of genre, broad-
casting channel, producer, characters, and actors.
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