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Abstract

We describe content recommendation and filtering technology for TV broadcasting that employs user
preference information and usage history information. Usage history information can be collected and
programming recommendation and filtering can be performed while protecting user privacy using avir-

tual user ID.

1. Need for recommendation and filtering

Terrestria digital broadcasting began on December
1st of last year in Japan, and the number of channels
availableto usersis expected to increase as the conver-
siontodigital broadcasting progresses. Thelarger num-
ber of broadcasting channelsis expected to resultin an
increase in the amount of programming provided by
broadcasting stations and service providers, which will
make the table-like displays of ordinary electronic pro-
gramguides (EPG) impractically large. A way for users
to quickly and easily find programs they would like to
see is needed. Conversely, ameans of filtering so that
unwanted content is not displayed is also necessary.

In this article, we introduce content recommenda-
tion and filtering technology for implementing
advanced EPGs and electronic content guides (ECGs)
for sorting out broadcast-type content and on-demand
content that matches the user’s needs from a large
amount of available programming. We also describe
our Advanced EPG and ECG Control System, which
was constructed using this technology.

2. Content searching service

The appending of various types of standard meta-
data to content as a means of quick and easy search-
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ing for requested content in alarge volume of content
has been widely studied. The fusion of communica-
tion and broadcasting allows this mechanism to be
applied to the field of broadcasting. Technology for
cooperative broadcasting and communication pro-
vides the three types of searching services listed
below.
Content and scene searching by free keyword
and genre
Content searching based on user metadata
Content and scene searching based on program
description metadata

Thefirst type of searching is conducted on the basis
of keywords and genre input by the user. The second
type uses the content recommendation and filtering
technology that we explain here in detail. The third
type uses data content, which enableslinking with the
Internet and bi-directional transmission in conven-
tional broadcasting. By supplying linksto other video
content, creators of video content enable various sce-
narios to be assembled by metadata searching. In the
first and third types of searching, the set-top box
(STB) can use simple object access protocol (SOAP),
which conforms to the TV-Anytime [1] format to
search LiteObject, an XML database developed by
NTT Cyber Space Laboratories.
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3. Four typesof metadata

The implementation of content recommendation
and filtering technology for content searching based
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Fig. 1. User metadata schema.

on user metadata uses four types of metadata.

1. User attribute metadata

2. User preferences metadata

3. Usage history metadata

4. Program description metadata

The last three types of metadataall conformto TV-
Anytime. User attribute metadata includes the user’s
age, sex, and place of residence. User preferences
metadata can specify the user’s preferred genre, key-
words, and so on. Usage history metadata can
describe actions taken by the user with respect to pro-
grams (viewing, recording, etc.) as well as the target
programs. Program description metadata can specify
detailed content information (title, genre, synopsis,
cast, etc.). The first three types of user metadata are
summarized in Fig. 1.

The user can select an STB freely from among any
TV-Anytime standard STBs available from several
vendors and can reuse the program and user metada-
ta for different STBs and broadcasting centers that
conform to these metadata standards. Moreover, the
circulation of compatible metadata among vendors
should lead to lower development and manufacturing
costs and larger markets for service providers. Next,
we explain how these kinds of metadata are being
used.

4. Content filtering

A mediaasset management platform [2], whichisa
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system that performs situation adaptive metadata
retrieval, is used to display an electronic program
guide that matches the user’s preferences. This
retrieval technique can adapt information processing
and display toindividuals. It selectsand displayscon-
tent that matches user attributes such as age, sex,
place of residence, and preferred genres from alarge
number of programs. In thistechnique, the set of con-
tent is managed as atree directory structure in which
the content is placed in hierarchical categories. The
order of the content items and content categories can
be adapted according to individual user attributes
(Fig. 2). Theattributes of individual users can be cus-
tomized. For example, various attributes such as mar-
ital status or zodiac sign can be added.

To construct an EPG that displays content suitable
for the user, we used this situation adaptive metadata
retrieval technique to filter content according to user
attributes. Content items are listed in descending
order of relevance.

5. Two types of recommendation

There are two types of recommendation value: one
is attached to each content item and the other is
attached to each genre. For on-demand content such
as video on demand (VOD) and for future planned
broadcast-type content, recommendation evaluations
are attached to content item by item. With on-demand
content, the recommendation evaluation is based on
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Fig. 2. Filtering with situation adaptive metadata retrieval.

the viewing rate, so that content with a high viewing
rate is recommended in the EPG. For the types of
content planned to be broadcast in future, the opera-
tor can edit the recommendation val ues, so the broad-
casting station or the content service provider can
decide what content to recommend to the user.
Broadcast content, such as digital TV programs, is
transmitted only one time, except for re-runs, so the
recommendation vaue calculated from the viewing
rate of the content cannot be used to recommend
future broadcasting content. Therefore, viewing rates
for genre are used for recommending broadcast-type
content. The genre is extracted from the content

metadata and used to determine what genre a particu-
lar user often views. Then, content for future broad-
casting that belongs to the often-viewed genreisrec-
ommended.

6. Metadatacirculation

The Advanced EPG and ECG Control System
implements both the content recommendation and fil-
tering functions explained above. In this system, the
processing is done in the order shown in Fig. 3. The
user attribute information is registered in the STB as
initial settings. When the user views or records con-

(7) Display EPG/ECG
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Music fan

(1) Recording and viewi

(2) Storage of usage history

User attribute Usage history
information

=
Attribute information that cannot W

information

identify an individual

Recommended Program ‘
Performers: Ichiro Suzuki, Babe Ruth
Performers: J. S. Bach, L. V. Beethoven

] TV fan
Performers: Toshiro Mifune, J. Wayne

Display in order of recommendation
(unwanted content s not displayed)

(6) Generation and sending of HTML file

HTML file

(5) Metadata search

(filtering + sorting in order of
recommendation evaluation)

Advanced
EPG/ECG
control server

(3) Collection of
usage history

Q

(4) Recommendation
evaluation calculations

Fig. 3. Flow of recommendation and filtering.
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tent, that information is stored as usage history infor-
mation within the STB. In this system, avirtual user
ID is generated from the user attribute information
and the user preferencesinformation. Thevirtual user
1D and usage history information metadata are peri-
odically sent to the Advanced EPG and ECG Control
System’s server. The virtual user ID and the metada-
ta do not contain any information that identifies the
user, so the usage history information needed for rec-
ommending content can be collected while protecting
user privacy. The virtual user 1D and usage history
information stored in the server is used to calculate
recommendation values for content items and genre.
These values provide the basis of the sorting order for
presenting the content items in the EPG display, thus
implementing content recommendation. Three spe-
cid features of the Advanced EPG and ECG Control
System and the advantages they provide are
described below.

1. The metadata collected by the STB conforms to
the TV-Anytime specifications: Evenif the STB
is replaced, the same recommendation and fil-
tering services can be received.

The usage history information and content rec-
ommendation values are managed on the broad-
casting station side rather than at the STB: Rec-
ommendation services that reflect trendsin con-
tent can be received.

The User cannot be identified
from the virtual 1D (recommen-
dations are made for groups of
users who have the same attribut-
es and preferences): Usage histo-
ry information can be collected
without violating individual pri-
vacy.
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7. EPG services

The Advanced EPG and ECG Con-
trol System is divided into an applica-
tion layer (AP) and a platform layer
(PF), asshownin Fig. 4. The AP layer
employs the MV C model (model,
view, and controller). This system
enables EPG services such as those
shownin Fig. 5to beimplemented, and

management P.

the MV C model makes it possible to revise the AP
layer to easily implement servicesin various forms.

8. Future development

For broadcasting that involves both push-type (con-
tent is sent by the broadcasting center) and pull-type
(content is requested and downloaded by the user)
services, we have applied content recommendation
and filtering technology to search for desired content
from among a huge amount of available content and
discard unwanted content from among the large
amount of incoming content.

In future work, we intend to continue researching
new technology and services using content recom-
mendation and filtering technology, such as targeting
for commercials and e-flyers (electronic advertising
circulars presenting sales information about content
and related products).
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Fig. 4. System configuration diagram.
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(1) Display of programs recommended by the broadcasting station

(2) Display of recommended on-demand programs

Programs that are recommended by the broadcasting
station are displayed. A person at the broadcast station
edits the evaluation of

broadcast programs for each user category.

(3) Programs displayed by time and channel
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‘Weather/news
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Today's English

Programs are listed by channel in order of time.

Programs of preferred genre are emphasized in the display.

On-demand programs that are being broadcast are
listed in order of recommendation.

(4) Display of recommended genre programs

™ News
[evening novs

News at 10
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Programs of the preferred genres are displayed
according to genre and programs of often-viewed
genres are emphasized in the display.

Fig. 5. Examples of services.
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