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ABSTRACT

The implementation of virtual and augmented reality environments on the web requires integration
between 3D technologies and web technologies, which are increasingly focused on collaboration, an-
notation, and semantics. Thus, combining VR and AR with the semantics arises as a significant trend
in the development of the web. The use of the Semantic Web may improve creation, representation,
indexing, searching, and processing of 3D web content by linking the content with formal and expres-
sive descriptions of its meaning. Although several semantic approaches have been developed for 3D
content, they are not explicitly linked to the available well-established 3D technologies, cover a limited
set of 3D components and properties, and do not combine domain-specific and 3D-specific semantics.
In this chapter, the authors present the background, concepts, and development of the Semantic Web3D
approach. It enables ontology-based representation of 3D content and introduces a novel framework to
provide 3D structures in an RDF semantic-friendly format.

DOI: 10.4018/978-1-5225-5294-9.ch002

Copyright © 2020, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



Recent Advances in Web3D Semantic Modeling

INTRODUCTION

Immersive virtual reality (VR) and augmented reality (AR) environments are becoming more and more
popular in various application domains due to the increasing network bandwidth as well as the avail-
ability of affordable advanced presentation and interaction devices, such as headsets and motion tracking
systems. One of the most powerful and promising platforms for immersive VR/AR environments is the
Web. It offers suitable conditions for collaborative development and use of VR/AR environments, in-
cluding indexing, searching and processing of interactive 3D content of the environments. Development
of web-based VR and AR has been enabled by various 3D formats (e.g., VRML (Web3D Consortium,
1995) and X3D (Web3D Consortium, 2013)), programming libraries (e.g., WebGL (WebGL, 2020) and
WebXR (W3C Consortium, 2019)) and game engines (e.g., Unreal (Unreal engine, 2019) and Unity
(Unity Technologies, 2019)).

A potential searching procedure may refer to matching using geometrical and structural character-
istics of the scenes (Tangelder, J. W. H. et al., 2008)(Attene, M. et al., 2007)(Papaleo, L. at al., 2009).
However, files containing complex 3D scenes are difficult to handle due to their enormous size. Thus,
shape and structure matching may be inefficient in terms of computational effort and response time
(Grana, C. et al., 2006). Alternatively, the use of textual information in order to retrieve semantic refer-
ences will fail in most cases. The annotation performed by authors depends on subjective factors, such
as language, culture, etc. Therefore, results based on textual matching are even more degraded than the
structural matching (Min, P., 2004) The need for a reliable searching mechanism led to the advent of
the Semantic Web (W3C Consortium, 2014), which is currently a prominent trend in the evolution of
the Web. It transforms the Web into a network that links structured content with formal and expressive
semantic descriptions. Semantic descriptions are enabled by structured data representation standards
(in particular, the Resource Description Framework, RDF (W3C Consortium, 2014), and by ontologies,
which are explicit specifications of a conceptualization (Tom Gruber, 2009), i.e. knowledge organization
systems that provide a formal conceptualization of the intended semantics of a knowledge domain or
common sense human knowledge. Ontologies consist of statements that describe terminology (concep-
tualization)—particular classes and properties of objects. Ontologies are intended to be understandable
to humans and processable by computers (Berners-Lee, T., 2001).

In the 3D/VR/AR domain, ontologies can be used to specify data formats and schemes with com-
prehensive properties and relationships between data elements. In turn, collections of individuals of a
knowledge domain, including their properties and relationships between them are referred to as knowl-
edge bases. Knowledge bases consist of statements about particular objects using classes and properties
that have been defined in ontologies. Hence, in the 3D/VR/AR domain, knowledge bases can be used
to represent individual 3D scenes and objects.

The Resource Description Framework Schema (RDFS) and the Web Ontology Language (OWL)
(W3C Consortium, 2012) are languages for building statements in RDF-based ontologies and knowledge
bases. In turn, SPARQL (W3C Consortium, 2013) is the most widely used query language to RDF-based
ontologies and knowledge bases. In contrast to other techniques of content representation, ontologies and
knowledge bases enable reasoning over the content. Reasoning leads to inferred tacit (implicit) state-
ments on the basis of statements explicitly specified by the authors. These, in turn, represent implicit
content properties.

24



25 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/recent-advances-in-web3d-semantic-
modeling/254584

Related Content

A Measure of Localization of Brain Activity for the Motion Aperture Problem Using
Electroencephalograms

Isao Hayashi, Hisashi Toyoshimaand Takahiro Yamanoi (2013). Developing and Applying Biologically-
Inspired Vision Systems: Interdisciplinary Concepts (pp. 208-223).
www.irma-international.org/chapter/measure-localization-brain-activity-motion/72030

A Contactless Fingerprint Verification Method using a Minutiae Matching Technique

Tahirou Djara, Marc Kokou Assogbaand Antoine Vianou (2016). International Journal of Computer Vision
and Image Processing (pp. 12-27).
www.irma-international.org/article/a-contactless-fingerprint-verification-method-using-a-minutiae-matching-
technique/170593

3D Face Modeling for Multi-Feature Extraction for Intelligent Systems

Zahid Riaz, Suat Gedikli, Michael Beetzand Bernd Radig (2011). Computer Vision for Multimedia
Applications: Methods and Solutions (pp. 73-89).
www.irma-international.org/chapter/face-modeling-multi-feature-extraction/48314

Visual Tracking With Object Center Displacement and CenterNet

Merouane Labeni, Chaouki Boufenarand Mokhtar Taffar (2022). International Journal of Computer Vision
and Image Processing (pp. 1-17).
www.irma-international.org/article/visual-tracking-with-object-center-displacement-and-centernet/290397

Implementation and Evaluation of a Computational Model of Attention for Computer Vision
Matthieu Perreira Da Silvaand Vincent Courboulay (2013). Developing and Applying Biologically-Inspired
Vision Systems: Interdisciplinary Concepts (pp. 273-306).
www.irma-international.org/chapter/implementation-evaluation-computational-model-attention/72033



http://www.igi-global.com/chapter/recent-advances-in-web3d-semantic-modeling/254584
http://www.igi-global.com/chapter/recent-advances-in-web3d-semantic-modeling/254584
http://www.irma-international.org/chapter/measure-localization-brain-activity-motion/72030
http://www.irma-international.org/article/a-contactless-fingerprint-verification-method-using-a-minutiae-matching-technique/170593
http://www.irma-international.org/article/a-contactless-fingerprint-verification-method-using-a-minutiae-matching-technique/170593
http://www.irma-international.org/chapter/face-modeling-multi-feature-extraction/48314
http://www.irma-international.org/article/visual-tracking-with-object-center-displacement-and-centernet/290397
http://www.irma-international.org/chapter/implementation-evaluation-computational-model-attention/72033

