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Preface

We are delighted to welcome you to the proceedings of the 1st International
Conference on Semantic and Digital Media Technologies held in Athens.

SAMT 2006 aims to narrow the large disparity between the low-level descrip-
tors that can be computed automatically from multimedia content and the rich-
ness and subjectivity of semantics in user queries and human interpretations of
audiovisual media — The Semantic Gap. SAMT started out as two workshops,
EWIMT 2004 and EWIMT 2005, that quickly achieved success in attracting
high-quality papers from across Europe and beyond. This year EWIMT turned
into the full-fledged conference SAMT, bringing together forums, projects, in-
stitutions and individuals investigating the integration of knowledge, semantics
and low-level multimedia processing, and linking them with industrial engineers
who exploit the underlying emerging technology.

In total, 68 papers were submitted to the SAMT 2006 conference and each
was reviewed by at least two independent reviewers. We are grateful to the
members of the Technical Program Committee who completed these reviews and
allowed us to put together a very strong technical program of 17 papers. The
selection process was very competitive with only 25% of papers being selected
for oral presentation. The program also included two invited keynote talks from
Alan Smeaton and Guus Schreiber, and we are very grateful to them for their
insightful presentations.

We thank all our colleagues in the Organization Committee who helped us
tremendously with putting together an interesting and rewarding number of events
including four workshops, three tutorials, three special sessions, poster, demo and
projects sessions, the SAMT 2006 industry day, and two invited talks from Roberto
Cencioniand Luis Rodriguez-Rosello featuring the launch ofthe 7th Framework ICT
Program. Our Steering Committee was of great assistance in all critical decisions,
and the staff of the Image, Video and Multimedia Systems Laboratory of the
National Technical University of Athens provided invaluable help in making this
conference happen. Special thanks go to Marios Phinikettos and Themis Zervou
for the tremendous amount of work they put into supporting SAMT 2006.

The SAMT 2006 conference was held in cooperation with the European Com-
mission, EURASIP, COST 292 and the IET, and we are grateful to these orga-
nizations for promoting the event. We are also indebted to K-Space Network of
Excellence, of which SAMT was envisioned as the flagship event, and all sponsors
for their contributions and financial support.

December 2006 Y. Avrithis
Y. Kompatsiaris

S. Staab

N.E. O’Connor
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Content vs. Context for Multimedia Semantics:
The Case of SenseCam Image Structuring
Invited Keynote Paper

Alan F. Smeaton

Adaptive Information Cluster
& Centre For Digital Video Processing,
Dublin City University,
Ireland
Alan.Smeaton@dcu.ie

Abstract. Much of the current work on determining multimedia se-
mantics from multimedia artifacts is based around using either context,
or using content. When leveraged thoroughly these can independently
provide content description which is used in building content-based ap-
plications. However, there are few cases where multimedia semantics are
determined based on an integrated analysis of content and context. In
this keynote talk we present one such example system in which we use
an integrated combination of the two to automatically structure large
collections of images taken by a SenseCam, a device from Microsoft Re-
search which passively records a person’s daily activities. This paper
describes the post-processing we perform on SenseCam images in order
to present a structured, organised visualisation of the highlights of each
of the wearer’s days.

1 Introduction

When we think of multimedia information retrieval and multimedia semantics
we tend to think of fairly standard multimedia artifacts such as still images,
music, video and maybe 3D objects. When we think of how to determine the
semantic content of such multimedia artifacts we do so because we want to
perform a variety of content-based operations on such information including
browsing, searching, summarisation, linking, etc. And finally, when we look at
how we might determine semantics of multimedia objects we find that there are
generally two approaches, namely:

1. use the context of the objects such as information gathered at the time of
object creation or capture, to help determine some content features;

2. extract information directly from within the content of the objects in order
to determine some content aspects.

Trying to determine and then usefully use a user’s context is a fairly hot topic in
information retrieval at the moment with lots of attempts to capture and then

Y. Avrithis et al. (Eds.): SAMT 2006, LNCS 4306, pp. 1-10, 2006.
© Springer-Verlag Berlin Heidelberg 2006



2 A.F. Smeaton

apply such context in retrieval [11]. Determining a document or a multimedia
object’s context has also been explored for a long time and this forms the basis
for many current systems for multimedia object management. For example such
basic metadata as date and time of creation form the essential content represen-
tation for many tools which manage personal photos. Examples of such popular
photoware includes Photoshop Album [2], PhotoFinder [16], ACDSee [1], Picasa
[9] and others. Other metadata created at the time of photo capture such in-
formation as shutter speed and lens aperture, whether a flash was used or not
can also be used to support automatic grouping of photos [14]. Finally, there are
emerging online photoware systems such as Flickr [5] and Yahoo 360 [19] which
support user-supplied context information to help with photo organisation.

What all these applications have in common, apart from the fact that they are
all used to manage personal photos, is that they all use semantic information to
describe multimedia objects (photos) which are derived from the context of the
photo ... either directly from the capture process, or provided by an end-user
afterwards.

To complement semantics derived from context we also use semantics derived
from content in helping to manage our multimedia objects. Returning to the ex-
ample of personal photos, this corresponds to extracting features directly from
the image contents. An example system which does this is MediAssist which au-
tomatically determines whether a picture was taken indoors or outdoors, whether
it is of a built or of a natural environment, whether a picture contains faces and if
so whether those faces are faces of known individuals [14]. While this is a limited
set of descriptive semantics, automatically determining the presence or absence
of a larger number of medium and high level semantic features in visual media
is notoriously difficult as is shown repeatedly in the TRECVid benchmarking
evaluation campaign [17].

Once we have determined some level of semantic representation for multimedia
objects we can then use these for content-based operations such as retrieval and
we find that those derived from content and from context are almost always
used either independently of each other or collaboratively with each other, but
rarely are they truly integrated with each other. In other words, because these
semantics are derived from different primary sources they maintain and retain
their differing heritages when they are used subsequently.

To illustrate this let us examine the different ways in which video shots can
be retrieved. In [18] we presented a classification of five different experimental
approaches to video shot retrieval, namely:

1. Use metadata determined at the time of video capture/creation to access
video by date, time, title, genre, actors, popularity rating, etc. as in [12];

2. Use one or more example query images to match against shot keyframes
using whole-image matching approaches based on colour, texture or edges,
as shown by many systems in [17];

3. Use text queries to match against text derived from transcriptions of the
spoken dialogue of text determined from video OCR, also as shown by many
systems in [15];
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4. Use video objects, semi-automatically determined from shot keyframes and
from user query images, and match these video objects based on shape,
colour and/or texture, also as shown by many systems in [17];

5. Use the presence or absence of semantic video features such as indoor, out-
door, beach, sky, boats, motor vehicles, certain named persons, etc. to narrow
the scope of shot retrieval to only those shots likely to contain such features;

Many systems have been developed to support video shot retrieval using one,
two or perhaps three of the above but none have been developed to support all
of them and for those that support multiple modalities for shot retrieval, the
user is normally left with responsibility for combining and integrating them.

In this paper we argue for a more integrated approach to using semantic
features determined from content and from context, and we illustrate what is
possible with a novel application based around sets of images taken with a Sense-
Cam. In the next section we introduce the SenseCam and its possible range of
applications and in section 3 we present a summary of our work on structuring
SenseCam images based on an integrated combination of content and context
features. Section 4 concludes the paper.

2 The SenseCam

A SenseCam is a device developed by Microsoft Research in Cambridge, UK, for
recording visual images of a wearer’s day. It passively captures images through
a fisheye lens and stores them on-board for subsequent download to a personal
computer [8]. In addition to being a camera, a SenseCam also has other sensors
including a light meter, a passive infra-red sensor and a 3-axis accelerometer
and sensor readings from all these devices are also stored for later download.
However, in addition to recording some elements of the SenseCam environment,
the additional sensors are also used in a semi-intelligent way to trigger when
photos are to be taken. For example when a person walks in front of the wearer
this can be picked up by the passive infra-red sensor to trigger a photo to be
taken. Similarly, when the user moves by standing up, or moves from indoor to
outdoor or vice-versa, these are picked up by the accelerometer and light level
sensors respectively and also trigger taking of photos. As a default, without
an explicit triggering from the sensors, or from a user-controlled button on the
SenseCam, the device will take a new photo every 45 seconds anyway. In this
way a typical day can have up to 3,000 photos taken, which could add up to
almost a million images in a year. A SenseCam being worn around a wearer’s
neck is shown in Figure 1 and a set of sample images taken from the author’s
use of a SenseCam is shown in Table 1.

The SenseCam device has been used extensively in the MyLifeBits project at
Microsoft Research [6], [7] as well as being used in other, exploratory projects
at Microsoft Research in Cambridge [10]. Like many other sensor devices, the
SenseCam is great at capturing raw data, up to a million images per year for
each user, and the main challenge is to effectively manage this huge volume
of personal data. This requires automatic analysis and structuring in order to
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Table 1. Sample SenseCam images




