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Figure 15: Example of a query on a single building at LoD2: 

information regarding the architectural element of the interior 

doorframe (as a whole) is shown. 

 

 
Figure 16: Example of a query on a single segmented object at LoD4: 

information regarding the segmented architectural elements of the 

interior doorframe is shown. 

 

 

5. CONCLUSIONS AND OUTLOOK 

This paper presents the initial results of the prototype tool 

QueryArch3D. The goal is to create a web-based tool that 

allows for interactive visualisation and queries of multi-

resolution 3D models in the framework of Cultural Heritage. 

More specifically, the Maya archaeological site of Copan in 

Honduras has been chosen as a test field, due to its extent (ca. 

24 km2), its considerable number of mapped structures (over 

3700) and the availability of several heterogeneous datasets. In 

particular, distinct surveying campaigns have created different 

models at different scales and at different levels of detail, such 

that an integration of these (spatial and non-spatial data) is 

highly desirable, both for further research investigation but also 

for data query and analysis purposes. 

Currently, the visualisation front-end allows the user to navigate 

interactively in a virtual environment, where existing structures 

can be visualised and queried at different levels of detail. 

According to the observer’s distance from the object, models 

vary from low-resolution prismatic geometries to laser scanner 

high-resolution meshes. 

Some spatial functions (like distance measurements and 

visibility analysis) have been implemented and additional 

functions will be created in the future. 

Within the user interface, the data have been integrated and 

structured according to a multi-resolution modelling paradigm, 

coupled with geometric and semantic hierarchy criteria. 

Heterogeneous non-spatial information has been collected from 

various sources and linked to the geometric features. 

Because QueryArch3D is in a prototype phase, many issues 

remain to be solved and several new functions remain to be 

added. Further performance tests need to be carried out while 

the model is extended and enriched. Some of the initial planned 

improvements need to handle the following issues: 

·  Most of the structures are neither textured nor chromatically 

characterised. The very first improvement of the buildings 

from LoD2 upwards will take this into account, an 

operation to do in close collaboration with the 

archaeologists, who can assist especially with those 

structures for which a hypothetical reconstruction is given; 

·  It should be possible to distinguish (e.g. “switch” on and 

off) real structures from virtually reconstructed ones; 

·  Regarding the database storage system, some import/export 

routines to/from PostgreSQL should be added and/or 

improved. Just to name an example, converting a GIS 

polygon (with holes in it) into a triangulated mesh isn’t yet 

a straightforward process with the existing tools. PostGIS 

itself, in its present version (1.5.2) offers support to store 

3D features, but all GIS functions are still substantially 2D, 

i.e. three-dimensional “out-of-the-box” spatial analysis tools 

are still to come. On the other hand, the coming 2.0 version, 

due in spring 2011, should offer substantial improvements 

in raster data management and storage for TINs and meshes. 

·  Besides the building structures, the modelling paradigm has 

still to be applied to other entities, like for example the 

DTM. So far, only a coarse TIN is used and objects are 

simply placed on top of it leading to some geometric 

inconsistencies in some places. A better integration of high-

resolution models into a coarser DTM should be therefore 

taken into account. To this extent, Agugiaro (2009) has 

discussed possible approaches and presented a solution 

which could be also adapted to the Copan dataset. 

·  Integrating high-resolution models into an on-line virtual 

environment requires high performance hardware (and good 

internet connections). Currently, the complete Copan model 

consists of little more than 1 million triangles. As the 

number of included architectural models grows, proper 

strategies will have to be adopted to test and to keep the 

user experience acceptable (e.g. in terms of frame rate 

during navigation). The advantage of using a game engine 

environment, on the other hand, offers a certain level of 

confidence, since these are all well-known constraints in the 

videogame industry. 

·  Finally, much effort has been put into data integration, 

interaction and visualisation. Accessing the data for updates 

and maintenance purposes is, however, also fundamental: at 

this stage, a user-friendly interface which guarantees access 

to privileged users (i.e. archaeologists, architectural 

historians, or Cultural Heritage managers) is yet to be 

implemented. 
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