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Abstract

This chapter describes multimodality as a means of augmenting information retrieval activities in mul-
timedia digital libraries. Multimodal interaction systems combine visual information with voice, ges-
tures, and other modalities to provide flexible and powerful dialogue approaches. The use of integrated 
multiple input modes enables users to benefit from the natural approach used in human communication, 
improving usability of the systems. However, natural interaction approaches may introduce interpretation 
problems as the systems’ usability is directly proportional to users’ satisfaction. To improve multimedia 
digital library usability users can express their  queries by means of a multimodal sentence. The authors 
proposes a new approach to match a multimodal sentence with a template stored in a knowledge base 
to interpret the multimodal sentence and define the multimodal templates similarity.
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INTRODUCTION

Multimedia digital libraries are characterized 
by an integrated management of typologically 
heterogeneous documents. The management is 
performed by the use of specific systems to in-
dex, search, and automatically extract data that 
are typical of complex contents of multimedia 
documents (e.g., video, audio, etc.). 

Several researches and studies, over the last 
few years, address multimedia data analysis, 
computer vision and object recognition, and 
multimedia management in large audio and video 
collections. As the most complex and advanced 
multimedia information systems, digital libraries 
are emerging at an increasingly fast rate through-
out the world. One of the primary difficulties in 
building a digital library is to support effective 
and efficient retrieval of the media objects, includ-
ing text, image, video, and audio (Baeza-Yates & 
Ribeiro-Neto, 1998).

Because the information retrieval quality 
is widely influenced by the user’s interaction 
with the system, it is necessary to modify the 
multimedia database access approach in order 
to take into consideration the user’s actions. For 
this reason, the approach has to take into ac-
count the complex necessities to define queries 
not only with terminological data, but also with 
multimedia data.

Therefore, it is important to change the tradi-
tional textual interfaces, which can be used only 
in keywords or textual metadata searches, with 
more rich interfaces. These ones must allow the 
formulation of multidimensional queries, not 
only by terms but also by images, sounds, and 
so forth (Flickner, Sawhney, Niblack, & Ashley, 
1995). In this way the retrieval can be performed 
according to indexes composed by text extracted 
from speech, main images of a sequence, simple 
images, shapes, colors, sounds, and so forth. 
Obviously we continue to maintain textual data 
that are related to particular aspects not specifi-
cally related with audiovisual data stored in the 
multimedia library.

A variety of technologies such as sketch and 
speech processing, video streaming, multimedia 
databases, and graphical user interfaces can be in-
tegrated to produce a multimodal environment.

The systems’ usability is directly proportional 
to users’ satisfaction. To improve multimedia 
digital library usability the users can express 
their queries by means of a multimodal sentence. 
Moreover, the system’s ability to give exact or 
approximate answers can improve users’ satis-
faction.

In this chapter we analyze different approaches 
found in literature and propose an original one 
used to calculate sentence similarity. The proposed 
approach is based on the evaluation of users’ 
input from the multimodal sentence analysis 
comparing the given sentence with a knowledge 
base of short sentences in order to find similarity 
between them. A multimodal sentence is formed 
by atomic elements (e.g., glyphs/graphemes, 
phonemes, etc.).

Because speech represents the most used 
modality and the prevalent one—prevalent is the 
modality that permits to expresses the multimodal 
sentence’s syntax and the semantic while the 
use of other modalities is devoted to “support” 
the speech and eventually to resolve ambigui-
ties—multimodal sentences can be described us-
ing natural language. In this way we can consider 
the similarity computation between multimodal 
sentences as the similarity computation between 
natural language sentences.

BACKGROUND: A BRIEF 
STATE-OF-THE-ART OF 
SENTENCE SIMILARITY ISSUES

There is a wide literature base on measuring the 
similarity between documents or long texts (e.g., 
Allen, 1995; Meadow, Boyce, & Kraft, 2000), but 
there are only few works relating to the measure-
ment of similarity between very short texts (Foltz, 
Kintsch, & Landauer, 1998) or sentences (Li, 
McLean, Bandar, O’Shea, & Crockett, 2006). 
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