
1 Introduction 

Recent technological advancements are resulting in new 
archaeological applications of LIDAR (Light detection and 
ranging). One common use is archaeological prospection; 
another is to use 3D models acquired from LIDAR to 
reconstruct ancient architecture and landscapes (in our case 
the UNESCO World Heritage Site of Copan, Honduras). A 
new and promising use for LIDAR is 4D-webgis where 
LIDAR-generated 3D models are combined with temporal 
information geographic information systems (GIS) 
functionality for documentation and analysis of archaeological 
sites on a web platform. Two- and three-dimensional data and 
models of different type and resolution can be integrated into 
a Spatial Data Infrastructure (SDI) with web-based interactive 
analysis and visualization tools permitting archaeological 
analysis in a geo-referenced system that facilitates interactive 
and collaborative research. Spatial and temporal queries of 
accessibility and visibility, settlement plans, and artefact 
distributions that were previously performed in 2D or 2.5D 
views would be possible in the 3D environment. 

 
 

2 Related Work 

Usage obstacles such as plug-ins or Java applets to realize 
web based 3D visualization will soon disappear due to 
developments of web standards like HTML5 [2, 6] and 
WebGL [3]. Standards based 3D visualization in web 
browsers will offer potential for more interactive, responsive 
webgis applications in many domains [1]. Currently many 

JavaScript libraries are developed on top of the WebGL 
standard with foci on different purposes. As [4] highlight, for 
Cultural Heritage applications it is important that such 
libraries support the interoperability of different 3D modeling 
tools and maintain the chromatic and reflectance 
characteristics of the models. Further, to be able to visualize 
and analyse archaeological 3D data in conjunction with spatial 
data a library must support common geodata formats and 
OGC standards to enable the development of a real 3D 
webgis.  

Currently such a library is not available. There are various 
open-source WebGL Globe APIs like OpenWebGlobe, 
Cesium, WebGLEarth or ReadyMap3D that support the 
display of geodata, but none of them meet the requirements 
typical of Cultural Heritage such as visualizing highly detailed 
laser scanned objects or building interiors. However, there 
exist libraries like CubicVR, SceneJS, C3DL or Three.js that 
support a wide range of rendering effects for a detailed 
visualisation of object characteristics. While they support 
various 3D formats or provide conversion tools, none of them 
can process geographic data. To fill this gap, the Three.js 
library can be used and extended to support spatial data 
delivered by OGC-WMS or W3DS [5]. 
  

 
3 Archaeological representation of time 

An archaeological GIS needs to be able to query and visualize 
objects that belong to and cross-cut different time periods. 
However, a major problem in archaeology is that objects may 
be dated using different techniques. This can lead to 
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