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The enhancements will focus on firmware level and consider such as selection modes, basic
data segmentation (e.g. object from context), filtering (e.g. moving objects as site visitors), data
preview functions (e.g. integrity check), data density control (e.g. thresholds for meshing),
registration assistance (e.g. overlap indications). The data communication workflow will be
adapted to analysis results and dedicated processing routines in the Cultural Heritage context.

Fig 4. Arena di Verona. Digital image process starting from the data obtained by the 3D laser scanner survey,
time-of-flight technology. The processing of the reflectivity index for the identification and analysis of
the homogeneous surface’ areas (in order to analyze the state of conservation of historical surfaces) and
the orthogonal elevation obtained by photos colorimetrically calibrated are useful tools for the analysis
of surfaces’ conditions and historical materials

4. 3D DATA MODELLING: FROM THE POINT CLOUD TO THE BIM ENVIRONMENT

As well as three-dimensional scanners are a technology now widely used in the field of cultural
heritage survey and the field of restoration and conservation, the Building Information
Modelling systems, starting from the development of CAD, are becoming tools more and more
used for the documentation of cultural heritage, as well as semantic web technologies.

The integration between BIM environments and three-dimensional acquisition technologies
is one of the challenge to be faced in order to guarantee a truly collaborative process in the
heritage preservation sector.

Starting from the implementation of the 3D data capturing protocol for heritage applications
and the identification of the Cultural Heritage buildings semantic ontology and data structure for
information catalogue, the project will develop guidelines for 3D parametric and semantic
modelling in an Heritage-BIM environment, based on Open BIM standard, improving a “BIM
approach” for Cultural Heritage.

3D models generated through INCEPTION methods and tools will be accessible for many
different users. Semantic enrichment will generate 3D models for multiple purposes depending
on the needs and level of knowledge of the end-users. The semantic enrichment will link
geometric information for 3D visualisation, historical information, and geo-technical data as
well as structural information for material conservation, maintenance and refurbishment.

An open-standard format and semantic ontology to generate high-quality, reliable and
interoperable models of H-BIM will be used in order to manage point clouds in the overall
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process to generate 3D models without compromising the high quality and accuracy of surveyed
data.

Semantic H-BIM allows users not only to access but also to interact with the models,
allowing spatial and multi-criteria queries in a virtual 3D environment. The end-users will be
able to access information utilising a standard browser, and they will be able to query the
database using keywords and an easy search method.

INCEPTION semantic modelling approach will resolve the existing barriers between data
collection and documentation, as well as between model creation and analysis / interpretation.

5. CONCLUSION

The need of a future re-use of such broad and descriptive source of measurement data demands
new applications to facilitate information accessing collected in three-dimensional database
without compromising the quality and amount of information captured in the survey.

Databases allow users to understand how each survey-phase was carried out (scans,
topographic support, images acquisition, etc.) and thus to obtain the maximum possible amount
of morphological information; this procedure means to work with complex interfaces that are
based on the programming languages of the software used to complete the survey itself.

Currently, efforts in developing the user interface are concentrated on providing direct or
partially controlled access to the large three-dimensional scale models, also by means of
immersive navigation. The creation of large digital spaces properly set up in terms of both form
and dimensions, will make possible to navigate, enter, and extract its qualities and specifications
(measurements, colors, materials, historical documentation, conservation records) in real time.

However, the user’s needs and desire for knowledge might be somewhat stymied by such
complicated interfaces that could be hard to understand.

Current efforts are focused on creating immersive and easy-to-use 3D visualizations that can
be accessed from a wide range of user.

The field of experimentation underlying the integrated, interdisciplinary research effort
shares many aspects (dimension and complexity of the data) with heritage surveys, and the
results obtained so far give us reason to hope that these optimization processes can be exported.

New simplified navigation interfaces are also being developed for users with lower levels of
expertise to facilitate access to and navigation of the three-dimensional models.

It is thus clear that new visualization and communication modes for the geometrical and
measurement information have to be conceived and developed in step with the development and
application of three-dimensional surveys.
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