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Abstract

In a spatial data infrastructure an uncomplicatatl decured access to the data is tremendous. A
webportal can help to overcome the limitations thaterge from the use of highly sophisticated and
platform dependent software packages. Latest ietaechnologies allow to port applications from the
desktop to the web browsers. Using WebGL technologkes it possible to visualize 3D geomodels in
real time and lets the user interact with the mo@embining this approach with a check in and chmak
system makes a distributed editing of the dataiplessThe 3D content can be embedded into 2D Map
applications that show the power of 3D mapping whi tools of 2D web map platforms.

The software “Geosciences in Space and Time” (GBibws how this techniques are applicable in
the daily work and how to enhance the cooperateaming and compatibility when working with 3D
geological models.
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Introduction

When tremendous and excessive resource modelgseated more people and different teams become
involved. This may also include the usages of diifié software for structural modelling, predictive
modelling and ground water modelling to mentiort pu$ew applications. The integration of differgebple
demands the usage of a generic storage systemd@008; Pouliot 2009). Within the context of the EU
Project ProMine the TU Bergakademie Freiberg hagldped a data model and prototypical software whic
enables its users to profit from a centralized dadaee in 3D modelling. The company GiGa infosystem
turned the prototype in a full-featured softwarattls supporting the 3D infrastructure of the ElWbj€ct
GeoMol by publishing and deploying 3D models of fheject partners. The core benefits of the sofwar
alongside of the example of the modelling procdsmare deposit will be shown with the focus omvhibe
software will support the modeller’s daily work.

In addition a centralized model store for 3D daimptifies data management tasks such as the
organization and investigation of models for folloyw or similar projects that is often accompanigth w
traditionally time consuming data transformations.

1. Geosciences in Space and Time — GST

Based on experiences of 3D modeling and long teisoudsion with geologists we found specific
problems which are addressed by almost all gedbodisolved in computer aided 3D modeling. Thus we
are working on a data model which is capable of@yming issues that are faced by the modeller’ly dai
work: Such issues are for example the handlinguafd datasets which occur either during creatiositber
wider areas on a country scale or models of rererwith a decent spatial resolution. Also theselet®
involve a group of modellers working on differerdar{s of the models at the same time. Mostly these
modellers are based in different location. The mement of several modellers usually brings up a
heterogeneous software pool. Much time is therefpemt on conversion processes.

Using the approaches supplied by e.g. a databasagement system like multiuser access, multi varsio
concurrency control (MVCC), high availability makigpossible to design a system, which can overcome
the pitfalls of a file based storage approach.

The software based on the data model of the Proldiogct is called Geosciences in Space and Time or
GST. It enables the user to combine geoscientific Bodelling and store it in a centralized database
independently from the modelling software. With temponents GST aims towards a Spatial Data
Infrastructure (SDI) for 3D Models. It also allowserying a model of an ore deposit e.g. for thaskeith



the highest degree of a certain mineralizationt Thaot the only reason why geological survey&imope

are using GST.

Through the central data store many users can ithesdata simultaneously. This means that not just
colleagues from one particular institution but atetieagues from other institutions can be involiredrder

to comment or even contribute to the models.

Furthermore 3D data can be combined with traditi@bamap platforms and so enrich the 2D GIS plati®r
with content of the 3D modeling.

1.1. General Architecture

In order to keep the data within the companies iasttutes that produce and work with them our
software used a basic 3 tier architecture. Theé lagger stores all the data and manages the mdtelsn be
either accessed directly or via a web service. Thigssecured that only people who are allowedadnle to
view data and edit data. This is done with secayerl The third layer is able to present the madeust
parts of it to others. This presentation layer barimplemented either in a modelling environmerahsas
gOcad, Petrel or Move or a simple web browser eanded to display the data.

1.2. Compatibility

Many of the ore deposits today do not stop at @aer borders of countries. Thus the compatibility
between several coordinate reference systems (GBS)to be ensured by the modelling environment.
Usually these steps are getting done manually amdwmne a lot of time which might be better used to
understand the overall model. A central data st&esps track of the used CRS and transforms tleeaat
the-fly into the needed systems.

Another time crucial process when working with sal/software is the compatibility amongst them.ged

a complex geologic structural model into a groungwaimulation software might take days or evenksee
This process can be automated in such way thatirtderlying data is transformed in to a more generic
approach and can be outputted in the right formahe user’s request.

Figure 1 : Direct integration of the GST Clienttime 3D environment let’'s a team work on deposit
models simultaneously.

1.3. Seamless Tiles

While modelling large areas or small areas withigh Ispatial resolution you might reach the physical
boundaries of your workstation in terms of memorygoaphic power. Sometimes you need to work with
several modellers at the same time on differertsrthe model.
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Using the common approach of a file based storag@yrof these things can achieved by splitting tloekw
area in several parts and synchronising every stapsially.

Technologies like databases are capable of ledfiffierent users work on partial data at the sameehbut
they lack the ability to handle 3D models comingnirgeology and they lack the ability to handle ctamp
data structures which mainly occur within such 3ddeis.

Thus GST combines the advantages of a databasevancomes the disadvantages that arise from a file
based storage. The system allows to check out areslsole models, letting the users work in patalibey

can update the model and the system takes catethtthanodel is kept consistent. This makes theydail
modelling process easier and faster.

1.4. History Management

In order to be able to track changes within a muggér environment version management systems like
Subversion or Git have been developed. These systemre each change within a new version. Thus it i
possible to revert changes to a specific versitimey are not applicable or include errors.

Such approaches are useful for 3D modelling as Belthe users can track the changes of their readelr

the time and may also conclude new knowledge flwrcteation process of the model.

This includes a storage of the users and timestaspwell as the storage of the new version without
duplicating the data in order to avoid redundancy.

1.5. Presentation

Another essential point when working in the fieldgeology is the inclusion of third party opinions.
Today’s modelling software is hardly capable ofymlong an easy to use and yet compatible presentati
layer. On the other hand new technologies like Web{ow everyone with a modern web browser to see
and use 3D models out of the box. 3D models caresiie memory of the client machine quickly. In
contrast 2D is transporting less information but ba widely consumed. These techniques can be oexhbi
to use the advantages of both:

Users can define an area on the 2D map where thayte see the 3D model in a real time view asetulfs
the original model. The service generates a mofiti® requested area which will be presented ¢ouser

in real time via WebGL (see ). Furthermore showting extent of the 3D models on the 2D maps is an
informative tool to visualize the 3D mapping extertte new tool for the map application allows getiag
sections, boreholes and slicing maps. These infimmas directly derived from the 3D model in the
database (see Figure 2Presenting 3D content embbédeaédely used 2D map applications allows to desi
powerful information systems. (see next figure)).sérvice interface allows a generation of reponts i
standard formats like SVG, PNG and PDF - readyet@tbached to documents, publications, (automatic)
reports, etc.

This technique shows the strength of map platfosinen they are enriched by content of the geolo@Eal
modelling.
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Figure 2 Presenting 3D content embedded in widsgdl2D map applications allows to design powerful
information systems. (see next figure)
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Figure 3 3D models can be inspected direct in 3kt h@the 2D map application. To lower the
memory consumption for huge models (when displajtinggood to use the tool that allows
inspecting subset of complex 3D models.
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