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Abstract

In the tervestrial digital television broadcasting ser-
vices in Japan, we can send feedback data by remote
controllers, but cannot send comments for broadcast
contents. In the Internet, there are some feedbaclk sys-
tems we can send opinions for Web contents; posting
comments and using trackback. In this paper, we pro-
pose a Broadcast Trackback System which is a user
feedback system using Trackback in broadcast con-
tents. When we use trackback, trackback servers treat
trackback pings which are notices of trackback. How-
ever, they cannot operate attributes of broadcast con-
tents. We extend one of the trackback server functions
and parameters in a trackback ping, so that the track-
back server can operate attributes of broadcast con-
tents. We implement the trackback Ping URL which we
can use trackback for time and spatial parts of broad-
cast contents. We describe the user feedback which is
synchronized with broadcast contents, as users post
articles using the trackback ping URL.

1. Introduction

In Japan, the 2.84 million households use the digi-
tal terrestrial TV broadcast services in 2005. The dig-
ital terrestrial TV broadcast service[2] has a feedback
system operated by the wireless remote controllers. By
using the controller, users send data to broadcast sta-
tions through ISDN. Yet, users cannot post comments
on the broadcast contents. In the Internet, we increas-
ingly pay attention to video contents services[1] to
make use of the feedback of peculiar to the Internet
services. <

There are two feedback methods for Web con-
tents in the Internet; po\sting comments and using
Trackback(TB)[3]. Posting comments is a feedback

method that users directly write opinions at the com-
ment entry column on web contents. Comments writ-
ten at web contents are managed by a server to which
they belong. Some delivery services of video contents
in the Internet have a feedback system which allows
users to post comments to video contents they watch.
iVas[5] and Mars[4] have such services. The Use of
TB is one of functions in Weblog. TB is a feedback
method to link a Weblog article as comments to an-
other Weblog article to which users want to give feed-
back. In the case that users use TB, feedback data
are distributedly managed in the Internet. Legacy TB
servers are not able to operate attributes of broadcast
contents such as program objects because they only
operate those of Weblog articles.

AdapTV service[6] is a service to meet users
needs by converting broadcast contents adap-
tively in a TV set. Related to this service, a study in
Japanese by Suzuki et al[7] proposes an adaptive pre-
sentation method to adaptively convert broadcast con-
tents into the context of the user, and a study in
Japanese by Hashimoto et al[9, 8] proposes an adap-
tive presentation of broadcast contents in the AdaptTV
service in the Internet.

In this paper, we propose user feedback collection
method using TB for TV broadcast services, extending
functions of legacy TB servers so that they can operate
attributes of broadcast contents and parameters in TB
Ping. By using this method, users can post articles re-
lated to broadcast contents to a Weblog as a feedback.
We implemented prototype systemn to test our proposal
method, and the TB Ping URL which we can use TB
for time and spatial parts of broadcast contents.

The rest of the paper is organized as follows. Sec-
tion 2 describes TB in Weblog.. Section 3 describes
problems when users refer to broadeast contents using
TB. We propose broadcast TB method in Section 4.
We describe the implementation of the prototype sys-
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tem in Section 5. Finally, We conclud our argument in
Section 6.

2. Trackback in Weblog

TB is a feedback method to notify that a We-
blog server links articles users post as comments
to another Weblog articles to which users want to
give feedback. This notice is called TB Ping. A
server which treats TB Ping is called TB server.
When we use TB for Weblog articles, we need to
use TB Ping URL, which is the address which con-
sists of an address of the TB server and a fragment
identifier assigned to each Weblog article. In each We-
blog article, TB Ping URL corresponds to pecu-
liar article URL. For example, if an article URL is
“http://www.foo.com/archive.html#foo” , the Weblog
server assigns a number of 5 to the article. In this case,
the TB Ping URL, “http://www.foo.com/tb.cgi/5”
would be assigned to the corresponding article.

Figure 1 shows the e;mechanism of TB.
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Figure 1. Mechanism of TB

A user read the article A, and makes the article B
which contains comments on the article A by using
TB Ping URL of the article A. The Weblog server B
which has articles that the user posts makes a link from
the article A to the article B, and sends TB Ping to a
TB server which is addressed by the TB Ping URL.
Here, TB Ping represents the information of the arti-
cle B. The TB server operates parameters in TB Ping,
and sends them to the Weblog server A.

Table 1 shows the parameters in TB Ping. The TB
Ping has four parameters of the article B; an article ti-
_tle, an article summary, an article URL, and a Weblog
name. The Weblog server A manages information in-
cluding the article A. Here, when a user use TB for ar-
ticle A, the article A is the origin of TB, and a list of
TB Pings that the article A contains is called TB infor-
mation.

mmen ut article A sressorasssessonsennsrssarne Link article A to article B

A

Parameter name | Content

title an article title
an article summary

excerpt (The sentence that shortened
an article)

url an article URL

blog name Weblog name

Table 1. Parameters in B-TB Ping[3]

3. Issues of Trackback to broadcast
services

There are two issues when users refer to broadcast
services using TB in Weblog. One issue is a format of
TB Ping URL. The other issue is TB Ping processing
mechanism. We show these problems in the following
sub section.

3.1. Format of TrackBack Ping URL

When users use TB for Weblog articles, it is re-
quired that users can refer to the whole article and can-
not use TB for a part of the articles. On the other hand,
in broadcast services, it is required that users use TB
not only for the whole broadcast contents but also for
a part of the broadcast contents such as scene units,
frame units, and object units, if they use TB for broad-
cast contents. In this way, we find that there are more
targets of video contents than those of Weblog articles.

Table 2 shows comparison between target of TB
about broadcast contents and that of TB about Weblog.
It is necessary to improve ability of presentation to use
TB for not only the whole broadcast contents but also
scene unit and object unit, in order to use the legacy
TB Ping URL for broadcast contents.

| Attributes of TB | Contents

Weblog articles * the whole article

* the whole program
Broadcast » the program patt of
contents scenes or news

 The program objects

represented character
Table 2. Target of TB

3.2. TrackBack Ping processing Mechanism

In table3, we show details of attributes of Weblog
articles and broadcast contents. A TB servers used in
Weblog has a problem that they cannot operate at-
tributes of broadcast contents, because they operate




only attributes of Weblog articles. When users use TB
for broadcast contents, TB servers need to have a TB
Ping processing mechanism to operate attributes of not
only Weblog articles but also broadcast contents.

[ Atributes of TB | Contents B
+ the whole article
Weblog « article summary
articles * article title
« article URL
« Weblog name
» the whole program
Broadcast o The scene and a program pait
contents by one news
* Line information
* Scene information

Table 3. Attribute of Weblog and broad-
cast contents

+

We assume that Weblog is a sort of stored contents,
while broadcast contents can be the real-time TV con-
tents and VoD contents. In collecting user feedback,
the TB server is required to treat not only VoD con-
tents but also real-time broadcast contents.

4. Broadcast TB System

In this section, we propose user feedback collec-
tion system for broadcast services using TB system;
Broadcast TB system (B-TB system).

We call TB Ping for broadcast contents B-TB Ping.
In this proposal, we extend some functions of legacy
TB Ping processing mechanism in Weblog for broad-
cast contents. In B-TB Ping processing mechanism ex-
plained in subsection 4.1, we extend a function of the
legacy TB Ping processing mechanism, so that the TB
server can operate attributes of broadcast contents. In
addition, we extend the parameters in TB ping. We add
the TB parameters which represent attributes of broad-
cast contents. We can use TB Ping URL for broadcast
contents.

We built a prototype system which employs the pro-
cessing mechanism.

4.1. B-TB Ping processing mechanism

Figure2 shows a B-TB Ping processing mechanism.

At first, users watch broadcast contents, and they
write articles which are comments such as opinions
about the programs in broadcast services, or they post
articles using the B-TB Ping URL of the programs.
Weblog servers, which have articles users post, make
links from articles to broadcast contents and sends B-
TB Ping to a B;TB server shown in B-TB Ping URL.
The TB server sends the B-TB Ping to the broadcast
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Figure 2. B-TB Ping processing mecha-
nism

station after it processes parameters in B-TB Ping.
The difference between the legacy TB Ping of We-
blog and B-TB Ping is that the target of using TB
is replaced broadcast contents instead of Weblog ar-
ticles, because the TB server is required to operate
time which is associated with a scene of broadcast con-
tents. We extend a function in which TB server oper-
ates TB Ping to convert information about broadcast
contents into information about scene time if the TB
server treats B-TB Pings. The TB server acquires the
metadata of broadcast contents from the broadcast sta-
tion. With this metadata, the TB server converts at-
tributes of broadcast contents into information about
scene time in the B-TB Pings. The user interface mod-
ule in TV sets shows TB information for users, syn-
chronized with the play time of broadcast contents.

In addition, this system supports not only VoD but
also real-time broadcast services. For example, for the
broadcast contents of real-time contents such as sports
programs, users can use TB for the real-time broadcast
contents by assigning B-TB Ping URL every period of
time, because the broadcast station provides TB Ping
URL when programs play.

4.2. Formats of parameters and B-TB Ping
URLSs to constitute B-TB Ping

Table4 shows the parameters in B-TB Ping. B-TB
Ping has 15 sorts of information shown in Figure 4.
We use legacy TB Ping to make parameters in B-TB
Ping URL; title, excerpt, url, and blog_name. Start-
time and scenetime express a time part of broadcast
contents, while scene_no expresses scenes that are as-
signed in advance. On the other hand, we use posi-
tonX and positionY to express a spatial part of broad-
cast contents. CommentDuration expresses the time
that represents comments, because length of scene du-
ration is different from that of representing comments.
These information are converted into XML, and are in-




Attributes of Content
broadcast contents
scene.no the scene number
starttime the start time of the scene
scenetime the scene time
ping_url URL address
movieid 1D of the broadcast contents
title the title of the Weblog

article
blog.name the title of Weblog
excerpt - the summary of

the Weblog contents
- the comment text

url URL of the Weblog
time time users post article
position A comment indication point
positionY A comment indication point
commentDuration | A comment indication period
scale A comment indication

magnification
datal An identifier to show

a contribution method

Table 4. Parameter of B-TB Ping

tegrated into other feedback data. Generating objects
other users share, the user feedback data is reflected in
the B-TB user interface in a TV set.

B-TB Ping URL is realized by extending the pa-
rameters of TB Ping URL based on attributes of broad-
cast contents. This URL can target at not only a broad-
cast content but also a part of it such as object units or
scene units.

Users can use B-TB Ping URL for the whole broad-
cast contents to represent the name of them. http:/(the
server name)/tb/(the broadcast contents). For example,
Weblog server send B-TB Ping for the broadcast con-
tent whose name is “championship”, the B-TB Ping is
“http://localhost/tb/championship”.

Users also can use the B-TB Ping URL for a part of
broadcast contents such as scenes or appearance per-
sons in programs. We define B-TB Ping URL which
represents the time parts and the spatial part. There are
three kinds of presentations of B-TB Ping URL corre-
sponding to the scene duration.

First, we show the URL to designate the start
time and the scene time of a scene duration;
http://(the server name)/tb/(the name of broad-
cast contents)/7starttime=(the start time of the
scene)&sceneduration=(the scene duration). Sec-
ond, we show the URL using the scene num-
ber for the scene assigned, preliminarily; http://(the
server name)/tb/(the name of the broadcast con-
tents)/?sceneNo=(the scene number). Third, we show
the URL to represent a spatial part of broadcast con-

tents in a scene; http:/(the server name)/tb/(the name
of the broadcast content)/?starttime=(the start time
of the scene)&positionX=(the value of the X co-
ordinate)&positionY=(the value of the Y coordi-
nate). Here, the origin is a corner of lower left part of
the broadcast contents.

Here, we show examples about these three
cases. In the first case, we use TB for the scene
of 10 seconds from 1 minute 20 seconds with
the broadcast content whose name is “champi-
onship”, we use the B-TB Ping URL of this case is
“http://10calhost/tb/championship/?starttime=lmZOs
&scenetime=10s”. In the second case, we use
TB for a scene of the broadcast content whose
scene number is 2 and name is “champi-
onship”,and the B-TB Ping URL of this case is
“hitp://localhost/tb/championship/?sceneNo=2".

In the third case, we use TB for a part of broad-
cast contents whose start time is 11 seconds and
value of the X coordinate is 1500 and that of
the Y coordinate is 500 and name is “champi-
onship”, and the B-TB Ping URL of this case is
“fttp://localhost/tb/championship/?starttime=11s
&positionX=1500&positionY=500".

4.3. Distributed Management of Feedback in
the Internet

An advantage of using TB in collecting user feed-
back for broadcast contents is that user feedback data
is managed distributedly in the Internet. TB is char-
acterized with management of feedback data distribut-
edly in the Internet, because the server for comments
manages comments and each Weblog server man-
ages Weblog articles. Each comment object represents
the user feedback in broadcast contents. The broad-
cast station has the comment object, and users watch
broadcast contents in case that the TB server acquire
the comment object from the broadcast station.

5. Implementation of Prototype System

In this paper, We implemented the prototype of the
B-TB system and metadata. There are two metadata
which are the one about broadcast contents and the
comment information about broadcast contents. We
assume that the prototype system operates in VoD ser-
vices.

51. System Configuration

Table 5 shows the system configuration of the pro-
totype system. We implemented a prototype system
which consists of the broadcast station, the comment
server, and the TB server.the prorotype system run on
a server.




| Hardware | Software |
> CPU Pentium 4 | - Flash Media Server 2
3.2GHz X 2 « PHP 5.1.6
* 512MB RAM * Apache 2.2.2
* CentOS 5 > MySQL 5.0.22

Table 5. System configuration

In Figure 3, all parts of B-TB user interface are im-
plemented by Flash. B-TB user interface module is im-
plemented by PHP. this user interface runs on Inter-
net Explore 6.0. In this implementation, we prepare a
movable type Weblog.

5.2. B-TB User Interface

Figure 3 shows a screen image which provides B-
TB user interface.

A !
Figure 3. B-TB user interface

The user interface has functions to show broad-
cast contents, and to send the TB server to B-TB Ping
when users post Weblog articles, and to write a We-
blog article related to broadcast contents. It consists of
four elements in Figure 3. The broadcast contents win-
dow show broadcast contents. Broadcast contents in-
formation window shows broadcast contents informa-
tion such as information about program objects repre-
sented character. The comment window shows com-
ments which users post. The posting comment win-
dow shows a comment entry box. Users watch broad-
cast contents, and post comments or Weblog articles
on the posting comment window. They can read com-
ments synchronized with the play time of the broad-
cast contents. In this case, comments are displayed in
a comment window. In the case that users post com-
ments or Weblog articles for their interested scenes,
other users who watch the same contents read the com-
ments, which is synchronized with play time.

In addition, if comments are associated with a spa-
tial part of a broadcast content in scenes in which users

are interesied, they click a point in the part of broad-
cast contentis, and post comments or Weblog articles.

Lines represent that comments showed in comment
window are associated these comments with the spa-
tial parts of a broadcast content in a scene users are in-
terested in.

5.3. Metadata

In general, metadata is described by XML, and
broadcast contents are divided by every scene. In ad-
dition, the broadcast contents are assigned metadata
beforehand by every scene. In this system, matadata
is described by XML, and we make a format about
scenes of broadcast contents. Table 6 shows the infor-
mation of broadcast contents.

Information of Content

broadcast contents

scene_no the scene number

starttime the start time of the scene

scenetime the scene time

article_num the feedback number
users post

Table 6. Metadata of the broadeast con-
tents

The metadata for a scene has the scene number,
the start time of the scene, scene time, and informa-
tion of the feedback number. The TB server maintains
metadata to reflect B-TB Ping about the feedback from
users managed, independetly of broadcast contents.

5.4. Operation Example of B-TB System

Figure 4 shows how the B-TB system is operated
when users watch broadcast contents.

A user designates broadcast contents they want to
watch, and requests them to the broadcast station. The
broadcast station requests a comment DB to user feed-
back data and receives the user feedback data from the
comment DB based on the broadcast contents ID. The
brodcast station generates comment objects. Comment
objects are information shared by the users, when the
users watch the same broadcast contents at the same
time. The broadcast station does not require comments
to the comment DB, in case that comment objects are
already generated. The Broadcast station sends broad-
cast contents and comment objects to users. Users
can watch the comment objects on interested scenes,
watching the broadcast content.

When users watch interesting scenes, they give
feedback to the scenes. In the B-TB user interface, we
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Figure 4. Operation example of B-TB sys-
tem

prepare two kind of feedback methods; posting com-
ments or Weblog articles. Posting comments is the
method that users post comments to the posting com-
ments windows on the B-TB user interface. Posting
Weblog articles is the method that a user makes a We-
blog article and the TB server relates the article to a
scéne of a broadcast content.

When a user posts a Weblog article, a Weblog
server which has the Weblog article sends the article
as B-TB Ping to a TB server. The B-TB user inter-
face module sends comments as B-TB Ping to the TB
server as the user post comments. The TB server stores
the B-TB Ping the comment DB. The broadcast station
updates comment objects by referring to the comment
DB.

The feedback data of the users is reflected in the B-
TB user interface of other users immediately, because
other users share the the feedback data in advance.

6. Conclusion

In the interactive functions of digital terrestrial TV
broadcasting, users can send feedback data by the
wireless remote controllers, but cannot post comments
for broadcast contents.

In this paper, we propose user feedback collection
method in the case that users use trackback in broad-
cast service. This system can manage user feedback
data distributedly in the Internet, while the broadcast
station sends broadcast contents to users in the broad-
cast service. There are two issues in the case that users
refer to broadcast contents using TB. One issue is the
format of TB Ping URL. The other issue is process-
ing TB Ping method.

To solve these two issues, we extend two functions
in the legacy TB Ping processing mechanism in the
Internet. First, we extend function of the legacy TB
server to be able to treat attributes of broadcast con-

tents. Second, we propose B-TB Ping and B-TB Ping
URL. We also implement the prototype system, and
we operate this prototype system in the enviroment
that we assumed.
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