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For several years the JRC has been working with laser range finders aiming at the complete 3D
reconstruction of real environments "as built". Considering the models are extracted from real
data (i.e., the environment "as built") this technique is known as Virtualised Reality (as
opposed to Virtual Reality based on manual CAD based modelling). By scanning the
environment with a laser range finder, a map of the distances as measured frora a given capture
point is acquired. This "depth map" is at the basis of the 3D model to be created. A major
feature of the technique developed is the capability to resolve occlusions, i.e., the ability to
detect the regions of the environment which are not modelled (e.g., behind objects) and
integrate different "views" into a single integrated 3D model. Whenever required by the
application, the models can nave photographic quality. This is achieved by "painting" the
model with the visual look of the real scene, by pasting high quality video pictures onto the 3D
modcL Any user, say, an inspector, can import the model from most standard CAD tools, or
from any standard WWW browser using a VRML (Virtual Reality Modelling Language)
viewer.

There is a wide field of applications for these 3D models, in particular, Design Information
Verification and Training. Indeed, the fact the 3D model represents reality (e.g., a plant) "as
built", allows an inspector to use it as a reference for either:

a) comparing with an already existing CAD model (Design Information Verification),
b) for keeping track of changes since a previous visit (Continuity of Knowledge), or still
c) for getting acquainted with the premises in view of a future mission (Training).

The combination of the 3D reconstructed model with other on-line data, e.g., the description
of a piece of equipment or the inventory of some storage area, produces a very powerful tool
for training and for design information verification. An inspector can "walk through" the model
as if she/he were in the real plant, and grab all the spatial relations between the objects and
equipment present. Special tools can be developed for specific objectives such as design
information verification, e.g., measuring the accurate distance between any two user-selected
points (or surfaces) in the model, or comparing the most recent acquired model with a previous
one, namely the plant's CAD model.

The paper describes the technique used for building the complete 3D models from reality, the
corresponding accuracy, and will focus on the future applications for Safeguards.
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