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Abstract

The way we create, consume and interact with multimedia content
has changed significantly in recent years with the advent of afford-
able recording devices and easy sharing and access in the form of
mobile phones. With the imminent wave of affordable devices that
enable mixed reality experiences and the large variety of devices
on the market, interaction with multimedia content is expected
to continue to evolve rapidly. This will also drastically affect the
entire area of multimedia information retrieval in eXtended Reality
(XR), for instance by novel ways to express user needs in VR, re-
sult presentation that takes the specific capabilities of XR devices
into account, and/or result feedback. This tutorial on Multimedia
Retrieval in XR discusses and demonstrates existing solutions and
highlights key challenges in this evolving field.
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1 Motivation

eXtended Reality (XR) is changing how we consume and interact
with digital content, offering novel ways to communicate, learn,
and engage across various domains, including education, entertain-
ment, healthcare, manufacturing, and cultural heritage [2]. Such
immersive experiences drive the need for managing and processing
large-scale data sets in real-time, handling different types of data,
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and enhancing user experiences. These challenges can be subsumed
under the need for effective multimedia retrieval in XR.

The idea of XR spaces as a natural way for information retrieval
has been around since the 1990s. However, practical limitations of
systems have long hindered their success. The new wave of interest
in XR technologies, together with more affordable hardware and
support with Al, open new possibilities that make it worth to in-
vestigate whether and how these shortcomings could be overcome.

This tutorial provides essential knowledge and skills for devel-
oping and applying Multimedia Retrieval in XR, addressing current
challenges and opportunities, and equipping participants with prac-
tical examples they can directly apply to their work. It focuses on
retrieval taking place in XR, and covers a wider range of technolo-
gies and challenges, in particular also MR search — in contrast to the
more pronounced 3D reconstruction and 3D retrieval focus of [5].

2 Main Topics and Challenges

In what follows, we briefly summarize the most important topics
in the intersection of multimedia information retrieval and XR and
we discuss the major challenges in this domain.

Introduction to XR and Multimedia Information Retrieval. The
first part of the tutorial offers a concise overview of XR, highlight-
ing key applications across various domains and challenges XR
poses to multimedia information retrieval. We outline fundamental
principles of multimedia information retrieval, covering essential
concepts such as content-based retrieval, feature extraction, in-
dexing, and similarity search. Examples of methods that can be
employed on multimedia content commonly used in XR environ-
ments, such as 3D models, egocentric videos, and 360° videos, will
also be provided.

Retrieval in XR. Media access, retrieval and analysis in XR brings
novel challenges that go beyond “traditional” multimedia retrieval.
This includes search paradigms beyond keyword queries (such
as, for instance, query-by-example, query-by-sketch, query-by-
gesture), the presentation of and interaction with results in an
immersive way, and the analysis of resulting content. The tutorial
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Figure 1: Smartphone Application View of (MR)?

surveys existing approaches and systems, presents concrete exam-
ples that are also be made available at the venue as demonstrators
to be tested by the participants of the tutorial. As the fast-evolving
MR devices build the fundamentals for media search and analysis
in MR, we present a short comparison and overview of the existing
hardware and the functionality used for the research prototyped
on these devices.

Fundamentals and new possibilities for query generation includ-
ing live object detection and result presentation in the MR space
are demonstrated on the basis of the prototype system (MR)? [1]
(Mixed Reality Multimedia Retrieval) (see Figure 1).

Collection Exploration in XR. Access to XR opens up new possi-
bilities for exploring collections based on metadata, whether that
metadata is entered by users or automatically generated, providing
a foundation for collection analytics. We discuss the exploration-
search axis from multimedia analytics and consider the impact of
XR on the exploration side of the axis.

Fundamentals and new possibilities for integration of explo-
ration and search will be discussed based on the prototype system
ViRMA [3] (Virtual Reality Multimedia Analytics) (see Figure 2).

Evaluating XR search/exploration. We give a brief overview of
evaluation paradigms and campaigns for interactive multimedia
retrieval [8], and review the success of XR-based retrieval systems.
We also discuss the specific challenges for evaluating XR-based
systems [6].
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Figure 2: Collection Exploration in ViRMA (from [4]).
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Figure 3: vitrivr-VR User Interface (from [7])

Research challenges. We outline open challenges and future re-
search topics, aiming to motivate young researchers to address this
field in their work.

Demonstrators. The tutorial showcases the vitrivr-VR [7] (see
Figure 3), (MR)? and ViRMA systems; selected systems are also
accessible to the participants for a hands-on experience.
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