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ABSTRACT
Creating and editing videos is a costly process in terms of
time and money. For this reason, reusability is a major
issue in this field; hence, videos should be appropriately la-
belled, describing its structure and content, but this process
is costly too. However, for some types of videos, this in-
formation is already expressed as structured text. In this
paper, we present an automatic tagging system to describe
the structure and semantics of the videos for sports events,
extracting information from the chronicles for these events
written in the web pages of some journals or sports organi-
sations.

Categories and Subject Descriptors
I.2.7 [Artificial Intelligence]: Natural Language Process-
ing; I.2.10 [Artificial Intelligence]: Vision and Scene Un-
derstanding

General Terms
Automatic Tagging, Information Extraction, Metadata, Nat-
ural Language Processing

1. INTRODUCTION
The widespread of new information technologies permits
broadcasters to record and store a huge amount of video
content. In the same manner, and supported by the possi-
bilities of Interactive Digital TV (IDTV), TV viewers have
access to plenty of contents. For these reasons, it is impor-
tant to provide some mechanisms to look for and retrieve
the created videos, with the aim of reusing them and offer-
ing the interesting ones to the viewers. In order to be able to
create systems that perform these tasks, a good description
of the videos should be provided.

It is commonly supposed that content creators are the ones
in charge of writing these descriptions, as in YouTube (http:
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//www.youtube.com) where subscribers use keywords to tag
the videos they have uploaded. Nevertheless, this hypothesis
has several disadvantages. On the one hand, the subscribers
might not label the videos they upload, or they might label
them according to their point of view (labelling is a subjec-
tive matter). On the other hand, labelling amateur short
videos by means of keywords does not require an important
amount of time from their creators. However, when deal-
ing with long professional videos which should be described
providing semantical information, the process become highly
time-consuming.

In order to compensate the lack of descriptions provided
by content creators, a new technology has aroused on the
web: collaborative tagging. It is a process where many users
add metadata to shared content in the form of keywords,
so that not only they can categorise information for them-
selves, but they can also browse the information categorised
by others [7]. This technology has been successfully used in
pages like Delicious (http://del.icio.us) —where collab-
orative tagging is used to label web pages— or Google Video
(http://video.google.es) —where videos are indexed us-
ing the tags provided by different users. In the field of TV,
this technology could be applied so that different users had
the possibility of adding tags to the TV programs they are
watching. The most popular tags could be added to the
metadata that describes this video to be sent to other view-
ers. However, although this technology is very useful for
informal applications, trusting in the users’ criterion to de-
scribe the videos is not a valid option in commercial ones,
where a reliable source of information is needed.

In this paper, we present a dependable application to au-
tomatically tag videos of sports events in an objective way
—as opposed to the subjective character of users’ tagging.
This application uses a textual source, parallel to the video,
to extract semantical information about the events that take
place in relevant moments of the video. In our case, the in-
put textual sources are the chronicles of sports events writ-
ten by on-line journals and other web pages (Fig. 1) to auto-
matically tag the segments of sports videos (understanding
segments as continuous fragments of the video).

This application has been developed into a broader project
in the field of Interactive Digital TV (IDTV) where the de-
scriptions of the videos are used to establish relations with
some pieces of other videos or additional TV contents, such
as advertisements, learning material, etc. For example, if the



(a) NBA web page (b) On-line journal ElPáıs

Figure 1: Chronicles of sports events

viewer is watching a soccer match and Ronaldinho scores a
goal, he/she could be offered some fragments of other videos
where this player scores a goal too. In order for these rela-
tionships to be established, semantical descriptions should
be provided for the pieces of videos. With the aim of pro-
viding these descriptions, the contribution of this paper is a
complementary dependable method to the semantic descrip-
tions provided by the content creators. In this application
area, our approach has the advantage that, in live transmis-
sions, the additional contents can be offered very soon after
the event takes place, since chronicles are written almost
while they happen.

The paper is structured as follows, first, we discuss some
related approaches. Next, we explain how the developed
application works, evaluate and discuss it. Last but not
least, we draw some conclusions and motivate our future
work.

2. RELATED WORK
In the field of automatically obtaining metadata that de-
scribes video content, two main approaches can be identi-
fied: on the one hand, there are some research efforts that
directly extract the information from the video source: us-
ing motion vectors [8], detecting slow motion shots [5], using
finite state machines [1] or analysing the ball trajectory [15].

On the other hand, closer to our approach, some other pro-
posals use a related text source to obtain the information.

The closest one is the proposal exposed in [12] where ticker
reports of soccer matches are used as one of the sources
to extract the information about the match by means of
templates. However, the process of parsing the information
is more complicated and time-consuming than ours. These
two factors are very important in the field of Interactive
Digital TV (IDTV) —where our approach is going to be

applied— due to the restrictions imposed by the Set-top
boxes used in this medium.

Semantic techniques can be also used to extract the infor-
mation from related text sources. The work presented in
[6] uses contextual sources to obtain keywords for TV pro-
grams. Its method consists of three steps: lemmatization
to identify which lemma a wordform is associated with, se-
mantic tagging of context documents and ranking of the
keywords, based on relations between them and the number
of occurrences. The approach in [3] consists in using picto-
rially enriched ontologies, i.e. ontologies that include visual
concepts together with linguistic keywords.

A hybrid approach for extracting salient or domain-specific
keywords from instructional videos by exploiting joint au-
dio, visual, and text cues is presented in [10]. It uses three
steps: keywords extraction from video transcripts, analysis
of audiovisual content to identify the domain and adjust of
the keyword salience by fusing the audio, visual and text
cues together.

3. AUTOMATIC TAGGING USING
CHRONICLES

We have already introduced that the mechanism used by the
automatic tagging application is based on using the chroni-
cles written in on-line journals or sports web pages. It is now
important to explain which one is going to be used. Almost
all on-line journals and web pages of TV channels, as well as
some additional web pages, like the NBA one, write chroni-
cles about the most relevant sports events. However, two of
them have been identified as particularly interesting (Fig. 1):
the NBA web page (http://www.nba.com/games/20061208/
TORCHI/playbyplay.html) and the on-line version of the
Spanish diary El Páıs (http://www.elpais.com/deportes/
futbol/partido.html?p=0213_00_17_0287_0235). As men-
tioned before, for professional videos, a reliable and objective
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PROPERTIES
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comesIn
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— entra por
— ocupa el puesto de
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entra por .
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Table 1: Language patterns for the event “change”

Web page
with chronicle

XML
File

(Patterns)

Video

Timestamp: 83:16
Event: Change
comesIn: Ljungberg
goesOut: Van Persie

Timestamp: 66:04
Event: Change
comesIn: Wright-Phillips
goesOut: Geremi

Timestamp: 66:11
Event: Change
comesIn: Robben
goesOut: Shevchenko

Figure 2: The Automatic Tagging Tool

source is needed. Both of the aforementioned pages fulfil
this requirement. In addition, they use a very structured
and non-ambiguous way of expressing the information. For
the application developed, we have chosen the second one for
one reason, although the application has been tested to ob-
tain information from soccer chronicles, this web page offers
broader future improvements, since it provides information
about different sports and different leagues in the world.

3.1 Language Patterns
The main idea of this application is extracting information
from the chronicles, written in natural language, to repre-
sent them in a structured, standardised way to be used later
for automatic searches. In this manner, it can be considered
a simple application of Natural Language Processing tech-
niques —of the subfield of Information Extraction1—, that
works correctly for the scenario and web pages exposed.

Text recognition for this application is based on an XML
file —different for each sport— that defines the different
types of events that can occur in a match of this sport,
and the structures of the sentences that explain the prop-
erties of these events, called patterns. For soccer matches,
eight different events have been identified (the properties
for each event are shown in parenthesis): goal (scoredBy

1Information Extraction is defined as the automatic extrac-
tion of “meaningful units” from semi-structured documents
[4].

and result), foul/penalty (by and to), shot (by and type),
change (comesIn and goesOut), centre (by), offside (by and
passedBy), into the area (by) and card (type and to). Ta-
ble 1 shows an example of the different patterns used to
obtain the properties for the event “change”. The patterns
consist of the text string that appears before and after the
value of the property2.

For example, in the soccer match Chelsea vs. Arsenal, the
different changes are expressed with the sentences: “Ljung-
berg ocupa el puesto de Van Persie.” (Ljungberg replaces
Van Persie),“Robben entra por Shevchenko.” (Robben comes
in to substitute Shevchenko) and “Wright-Phillips sustituye
a Geremi.” (Wright-Phillips substitutes Geremi). After
identifying the type of event —using the information avail-
able in the third column of the table of the web page (Fig.
1(b))— the application can extract the information about
the properties of the event from the information available in
the fourth column, using the information exposed in Tab. 1.

3.2 The Automatic Tagging Tool
The tool uses the web page with the chronicle of the match
from the web page of the on-line journal El Páıs, as well as
the XML file for the correspondent sport that contains all
the events for this sport and the patterns for the proper-
ties of each event. Each row of the table for the chronicle

2As the source used for the chronicles is a Spanish journal,
the chronicles are in Spanish, therefore, the patterns too.
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Figure 3: Annotation of sports videos using MPEG-7

contains the moment when the event took place, an image
(for some of the events, such as red card, goal. . . ), the type
of event and its description (Fig. 1(b)). After identifying
the event, the application uses the XML file to obtain the
patterns for each property and analyses the description in
order to find the actual values for these properties (Fig. 2).

The output of the application is currently a textual file with
basic structured information about the events, it indicates
the event, the moment when it happens and the values of
its properties. However, the intention of this project is pro-
viding this information with a standardised structure. We
have studied two different standards: TV-Anytime [13] and
MPEG-7 [9]. We have chosen the later since it allows struc-
turing the video in segments and writing semantical informa-
tion about them, whereas TV-Anytime only allows applying
keywords to these segments. Fig. 3 shows the annotation of
a goal in MPEG-7 using our system.

4. EVALUATION
We have evaluated the results of the information extracted
by the application by comparing it with human-made anno-
tations. We have used a group of 30 undergraduate students
to describe the events of five different soccer matches. They
were provided with the segments of the videos where these
events took place (according to the temporal information of-
fered in the on-line journal ElPáıs). For each segment, they
were asked to identify the type of event and they had the
possibility of adding values for the different properties of
this event. The results were very encouraging. 95% of the
events were identified in the same way as our application.
Concerning the properties, 90% of the values extracted by
our application have been also been provided by the major-
ity of the students, and some of them have provided some
values for additional properties that were not written in the

chronicle.

5. PRACTICAL APPLICATION
As we have already introduced in Sec. 1, this application
belongs to a broader project where the descriptions of TV
contents are used to stablish relations between them. We
are particularly interested in applying this approach in the
field of t-learning (TV-based interactive learning [2]) where
we have proposed two different learning experiences [11] that
combine TV programmes with learning elements: enterca-
tion experiences, where the core element is a TV programme
which is enhanced with related contents in order to use it as
a bait to engage users in education; and edutainment expe-
riences, where the learning elements are improved by adding
related fragments of TV programmes.

Our intention is using the application developed to automat-
ically tag sports videos in order to use them as a scenario to
test these t-learning experiences. For example, an enterca-
tion experience can be created from a soccer video if we add
a learning element about injuries prevention when a player
injures himself, or a documentary about the town where the
match takes place after the game. On the other hand, we can
create an edutainment experience from a course for referees
that is complemented with real scenes of soccer matches.

6. CONCLUSIONS AND FUTURE WORK
In this paper, we have exposed an application to tag videos
automatically. This application uses simple natural lan-
guage processing techniques to extract information about
the events occurred in a sports video from the chronicles
about the matches written in the on-line journal El Páıs.
Its main advantage with respect to the ones exposed in the
related work is its simplicity and dependability, since it uses



a reliable source to obtain the information. Probably, the
authors of the chronicles in the on-line version of the journal
El Páıs use an automatic chronicles writer where they select
the event and the values for its properties, this application
would randomly select one of the possible sentences it has for
describing this event and fill the gaps with the values of the
properties. Thus, the application uses inverse engineering
mechanisms, which make the results very accurate.

This approach is very useful, not only for tagging the videos
themselves, but also to help metadata creators to find the
relevant events in a video to focus on the relevant frag-
ments to write its description. In [14], an application is
presented that helps content providers in the manual cre-
ation of MPEG-7 metadata. An example is exposed where
soccer videos are described. In order to find the relevant
events of the video, it uses a voice recogniser and looks for
a series of words, for example “penalty”. This system could
be greatly enhanced substituting the voice recogniser by the
application that we have presented in this paper.

As a future line of this project, the application will be com-
pleted to look for chronicles from different sources in the
Internet and use them to contrast the information and cre-
ate the metadata as a combination of these sources, applying
different weights to them according to their reliability, im-
proving hence the quality of labelling. In addition, we are
working on the implementation of an interface to make eas-
ier the creation of language pattern files —for the moment
these files should be created manually, writing directly the
XML files— helping the user with the syntax but also look-
ing in the chronicles for possible patterns.
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