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Abstract—Wikipedia is a famous online encyclopedia. How-
ever most Wikipedia entries are mainly explained by text,
so it will be very informative to enhance the contents with
multimedia information such as videos. Thus we are working
on a method to extend information of Wikipedia entries by
means of broadcast videos which explain the entries. In this
work, we focus especially on news videos and Wikipedia entries
about news events. In order to extend information of Wikipedia
entries, it is necessary to link news videos and Wikipedia
entries. So the main issue will be on a method that labels
news videos with Wikipedia entries automatically. In this way,
explanations could be more detailed with news videos can be
exhibited, and the context of the news events should become
easier to understand. Through experiments, news videos were
accurately labeled with Wikipedia entries with a precision of
86% and a recall of 79%.
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I. INTRODUCTION

Advance in data-storage technology has enabled the on-
line archiving of massive amount of broadcast video. Broad-
cast videos are produced by professionals, and thus usually
more reliable than videos produced by amateurs such as
those posted on a video sharing website. Especially, news
videos are important as a chronological record of events. It
will be worth reusing those videos, for example, as video-
on-demand services. Meanwhile, Wikipedia is a famous
online encyclopedia, where consistent explanations on many
items including news events are described by Internet users.
However, usually the explanations are summarized, and
detailed descriptions are dropped. Moreover, most items are
mainly explained by text, so it is necessary to enhance
them with multimedia information such as videos or images.
Thus we are working on a method to extend information
of Wikipedia entries by broadcast videos which explain the
entries. In this work, we focus on linking news videos and
Wikipedia entries about news events. Hereafter, a “news
story” is defined as the minimum semantic unit in a news
video covering one event, as defined in the Topic Detection
and Tracking (TDT) definition [2].

United States presidential election, 2008From Wikipedia, the free encyclopediaSuper TuesdaySuper Tuesday occurred on February 5, 2008, during which the largest-ever number of �March and April contestsOn March 4, Hillary Clinton carried Ohio and Rhode Island in the Democratic primaries �Wikipedia entry
News video archiveNews videos

Extend information of Wikipedia entriesEach thumbnail image = a news story.
Figure 1. Example of extending information of Wikipedia entries by
broadcast videos.

Figure 1 is an example of extending information of
Wikipedia entries by using news stories in a video archive.
First, related news stories are chained to browse them in
time order. Next, date information in Wikipedia texts is
associated with the news stories which were broadcast on the
date and explain the same event as in the Wikipedia entries;
here, the similarity of text information is evaluated. Thus,
more detailed explanations can be exhibited by news stories,
and the context of the news events should become easier
to understand. In order to extend information of Wikipedia
entries by news stories, it is necessary to label news stories
with each Wikipedia entry. Thus, in this paper, we will
propose a method of labeling news stories with Wikipedia
entries.

II. RELATED WORKS

There are many works on visualizing or complementing
the information of Wikipedia. Chan et al. have proposed
“Vispedia”, a Web-based system that combines visualization
and data integration of Wikipedia entries [1].

On the other hand, there are many works on structure
analysis and browsing of news videos. Most of them make
use of closed caption (hereafter, CC), and analyze relations
between videos based on the similarity of the text informa-
tion. Snoek et al. have proposed “MediaMill” that realizes
semantic exploration of news video archives [4]. Meanwhile
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News video browsing interface“mediaWalker”Each thumbnail image represents a news story.
Figure 2. Example of a topic thread structure visualized in the “medi-
aWalker” interface [3].

Wikipedia entryWikipedia entryCCCCNews Video Wikipedia entryCC Extract news related entriesConstruct topic thread structuresLabel CC with Wikipedia entries
News Video WikipediaNews Video ArchiveNews Video

(1)  Extraction of Date Information(2)  Extension of the Labels
Figure 3. Flow chart of the proposed method.

Ide et al. have proposed a structure analysis method and
a browsing interface of a news video archive based on a
“topic thread structure”, which is constructed by chaining
strongly related news stories [3]. An example of a topic
thread structure and the browsing interface are shown in
Figure 2. By using a topic thread structure, we can browse
related news stories in time order.

III. LABELING NEWS TOPIC THREADS
WITH WIKIPEDIA ENTRIES

A. Overview

The main issue of this paper is on a method that labels
news stories with Wikipedia entries. The flow chart of
the proposed method is shown in Figure 3. For the news
videos, topic thread structures are constructed by analyzing
the CC accompanying them. Here, the topic segmentation
and threading methods proposed in [3] are used. On the
other hand, for Wikipedia entries, entries related to news
events (hereafter, news related entries) are extracted. By
using both outputs, CC of news stories are labeled with
Wikipedia entries by evaluating their similarity, and as a
result, news videos are labeled with Wikipedia entries. Here,
date information is extracted from the text of news related
entries to limit the period of the similarity evaluation. After
that, the labels are extended along the topic thread structure.
Thus, the labeling coverage should improve.

Broadcast NewsWikipedia dateLong term, sparseShort term, denseSparse labeling
Figure 4. Difference in the description of news between broadcast news
and Wikipedia.

B. Extraction of News Related Entries from Wikipedia

In order to avoid incorrect labeling as much as possible,
and also to cope with the data size, news related entries
are extracted from Wikipedia by taking advantage of the
following features. First, a link to “Wikinews1” which is
a sister project of Wikipedia, often exists in news related
entries. Second, they often cite an article in a general news
site for reference to prove the credibility of the description.

C. Labeling News Stories with Wikipedia Entries

In order to label news stories with Wikipedia entries, the
text-based similarities between the corresponding CC and
Wikipedia entries are evaluated. First, texts of both CC and
Wikipedia entries are decomposed into morphemes, and the
noun frequency vectors are made. Next, the cosine similarity
between the vectors is calculated. If it exceeds a threshold,
the news story is labeled with the Wikipedia entry.

1) Extraction of Date Information: Evaluating similari-
ties of all CC and all news related entries decreases the
labeling accuracy because of incorrect labeling. To avoid
this, they are evaluated in the following way: The timing of
the occurrence of an event is important in news. In order to
restrict the period for similarity evaluation, date information
(year, month, day) is extracted in the texts of news related
entries.

However, a problem exists in this method. There is a
difference in the description of news between broadcast news
and Wikipedia. Figure 4 is a conceptual diagram that shows
the difference. A news video often picks up a certain topic
during a short term. On the other hand, Wikipedia tends to
explain a news topic concisely from the beginning to the
end. Its description, however, does not always accompany
detailed date information. Therefore, if videos are labeled
only with date information, the labels will be sparse.

2) Extension of the Labels: To compensate for the sparse
labeling problem, the labels are extended along the topic
thread structure [3]. Figure 5 shows the conceptual diagram.

For each Wikipedia entry, the labels are extended along
the topic thread structure. Since the topic thread structure is
constructed by chaining related news stories in time order, it
can be considered that adjacent nodes along a topic thread

1http://ja.wikinews.org/wiki/
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ExtendExtendExtend:  Existing labels :  Newly obtained labelsEach node = news story
Wikipedia entry

:  Existingassociations :  Newly obtainedassociations
Figure 5. Extending the existing labels along a topic thread structure.

are similar to each other. In fact, a node adjacent to a
certain node will be the most similar ones from the point of
view of both semantics and time. So, the similarity of the
CC of news adjacent to a labeled node on a topic thread
structure is evaluated with the focused Wikipedia entry. If
it exceeds a threshold, the news story is newly labeled with
the Wikipedia entry. This operation is recursively applied
along the topic thread sturcture until it encounters a node
with low similarity, or a node that has already been labeled
with the same entry.

IV. EXPERIMENTS AND EVALUATION

For the broadcast news, Japanese news video data accom-
panied with CC from NHK News7 broadcast during January
1, 2007 and June 30, 2008 were used. They were segmented
into stories by the method described in [3]. For Wikipedia,
the official archive of the Japanese version2 was used. The
number of all entries at this time was 1,053,561. By the
method explained in III-B, 1,645 news related entries were
extracted. MeCab3 was used for Japanese morphological
analysis. In this Section, the labeling accuracy is evaluated
in IV-A. Next, the number of labeled news stories with a
same Wikipedia entry is investigated in IV-B. Finally, an
example of extending information of Wikipedia by using
video groups is shown in IV-C.

A. Experiment 1 : Labeling Accuracy

We evaluated the labeling accuracy by manually examin-
ing CC labeled with each Wikipedia entry. The evaluation
was performed against three Wikipedia entries. We defined
a correct labeling as when the contents in the CC covers
a Wikipedia entry clearly and concretely. For evaluating the
precision, all the contents of labeled CC were examined, and
for the recall, the ground truth was manually made within a
period of three months. For comparison, the following three
methods were tested.

Method 1:
Date information was not used to restrict the period

2The data was recorded on November 27, 2008.
3http://mecab.sourceforge.net/

Table I
LABELING ACCURACIES.

Method 1 Method 2 Method 3
Date information −

√ √

Label extension − −
√

Precision (%) 43.4 97.4 86.1
Recall (%) 95.1 45.4 79.3

for labeling, and the labels were not extended along
the topic thread structure.

Method 2:
Date information was used to restrict the period for
labeling, but the labels were not extended along the
topic thread structure.

Method 3 (Proposed method):
Date information was used to restrict the period
for labeling, and the labels were extended along
the topic thread structure.

Table I shows the result of the experiment. According to
Table 1, the proposed method showed high precision and
recall rates, so its effectiveness was confirmed. The preci-
sions of method 2 was also high. In method 1, many mis-
labelings were observed, since the method did not consider
date information, and labeled only by the similarity of the
text information. Additionally, the precision of method 2
was higher than that of method 3. This is because CCs were
mis-labeled when labels were extended. In order to solve this
problem, we should improve the method of evaluating the
similarity of text information. On the other hand, the recall
of method 1 was also high. The recall of method 2 was
low since it greatly depended on whether date information
was described in the text of a Wikipedia entry or not.
Additionally, the recall of method 1 was higher than that
of method 3. This is because the period of the similarity
evaluation was limited. If date information was sparsely
described in the text of a Wikipedia entry, the recall of
method 3 will be lower than that of method 1.

B. Experiment 2 : The Number of Labeled News Stories

We observed the number of news stories labeled with
a same Wikipedia entry. The number of Wikipedia entries
which were extracted as news related entries was 1,645. A
histogram of the number of labeled news stories is shown
in Figure 6. The frequency of 0 news story was removed,
which had a frequency of 1,305 (79%).

According to Figure 6, in many cases, the number of
labeled news stories was under 20. We considered that this
number is a little small to explain news events in each
Wikipedia entry, so we should improve the labeling coverage
further. Moreover, the frequency of 0 news story was high.
This is because the number of news stories used in this
experiment was small.
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Figure 6. Histogram of the number of news stories labeled with a same
Wikipedia entry.

20070908 20070909 20070910 200709122007091120071001 20071002 2007100320071004 20071005 20071016 200710172007101820071102 20071103 2007110420071108 200712012007112220071112 2007111320071116 20071214 20080111:  News Stories labeled with“Shin Tero Taisaku Tokuso-hou”( New anti-terrorism law ) 20071031 200711012007112320071030 2007110120071011 20071013Each node = news story
Figure 7. Example of a labeled topic thread structure.

C. Result of extending information of Wikipedia entries

We tried to extend information of Wikipedia entries with
news stories. Here, we used the proposed method when
labeling news stories. For example, we will examine the
result of the Wikipedia entry on “Shin Tero Taisaku Tokuso-
hou (New anti-terrorism law)” in this Section. Figure 7 is
a part of the topic thread structure of which the starting
point is a news story broadcast on September 8, 2007. Here,
each node represents a news story. News stories that were
labeled as “Shin Tero Taisaku Tokuso-hou” is highlighted
in the figure. From this result, video groups are associated
with the date information of a Wikipedia entry as shown in
Figure 8.

Here, we observed the broadcast dates of news stories
labeled with some Wikipedia entries in the topic thread
structure. Broadcast dates of the news stories labeled with
“Shin Tero Taisaku Tokuso-hou” ranged from September,
2007 to January, 2008. On the other hand, broadcast dates
of the news stories labeled with “Shinzo Abe (ex-Japanese
Prime Minister)” was on September, 2007 in the same topic
thread structure. Then, we could understand the transition of
a topic from “Shinzo Abe” to “Shin Tero Taisaku Tokuso-
hou” along the topic thread structure. Moreover, we observed

20071108 2007112220071031 20071101 20071214 20080111Thread 1
Thread 2

20070908 20070909 20070910 2007091120071002 20071003 20071005 20071016 200710172007101820071004Shin Tero Taisaku Tokuso-houFrom Wikipedia, the free encyclopediaProcessOctober 17, 2007 : It is bill submission from Cabinet to the House of Representatives. It is announced to assume abbreviation to be �November 12 : It is passed by a lot of agreements of the Liberal-Democratic Party and the fair government party at prevention of the House of Representatives international terrorism,  �January 10, 2008 : It is voted down by opposition party's such as democratic, �January 11 : It is democratic, voted down opposite a lot of the communism and Shamin each party in the House of Councilors plenary session, and it is returned to the House of Representatives.  � 20071112
Figure 8. Example of extending information of Wikipedia entry. The
Japanese part is translated into English.

that we could also understand the transition of topics well
in other cases.

V. CONCLUSION

In this paper, we proposed a method of labeling news
stories in a topic thread structure with Wikipedia entries.
The proposed method improved the labeling accuracy. We
confirmed by experiments that news stories were accurately
labeled with Wikipedia entries with a precision of 86% and
a recall of 79%.

As a future work, we will make a browsing interface that
intuitively presents news videos related to each Wikipedia
entry. Moreover, we will investigate on a method that auto-
matically analyzes the transition of news topics and present it
in an interface. Additionally, we will try summarizing news
videos by means of labeling them with Wikipedia entries.
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