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ABSTRACT: 

 
During the recent years it has become obvious that 3D technology, applied mainly with the use of terrestrial laser 

scanners (TLS) is the most suitable technique for the complete geometric documentation of complex objects, 

whether they are monuments or architectural constructions in general. However, it is rather a challenging task to 

convert an acquired point cloud into a realistic 3D polygonal model that can simultaneously satisfy high resolution 

modeling and visualization demands. The aim of the visualization of a simple or complex object is to create a 3D 

model that best describes the reality within the computer environment. This paper is dedicated especially in the 

visualization of a complex object’s 3D model, through high, as well as low resolution textured models. The object 

of interest for this study was the Almoina (Romanesque) Door of the Cathedral of Valencia in Spain. 

 

 

1. INTRODUCTION 

 
While the generation of digital surface models has a 

long tradition and has evoked efficient solutions, the 

correct modeling of closed surfaces or free-form 

objects is of recent nature, a not completely solved 

problem and still an important issue investigated in 

many research activities (Remondino, 2003). The 

whole processing, from acquiring the data to 

visualizing the final 3D model of the object, is one 

of the most active research areas in the fields of 

optics, photogrammetry, computer vision, and 

computer graphics. Currently, the number of 

applications that include 3D models is unlimited in 

fields such as architecture, documentation of 

monuments, constructions, reverse engineering, 

field survey, industry, quality control, etc. A great 

deal of scientific articles has been published in order 

to propose various advancements in the processing 

workflow. 

 

One major and partly unsolved problem is probably 

the visualization of a model, and in particular, the 

application of texture on it, especially for complex 

objects. The main focus of this paper is the creation 

of high resolution textured models using 

commercial software, employing different and 

combined workflows to create low resolution 

textured models that are both easy to handle and are 

appropriate for dissemination. The proposed 

workflow was originally developed and introduced 

by Valanis et al. (2010). In this paper, the workflow 

is implemented for a big, highly detailed and 

complex object, the Almoina (Romanesque) Door, 

one of the three main entrances in the Cathedral of 

Valencia (Fig. 1 & 2). 

 

 
Figure 1: The Almoina Door in Valencia 

 

 
Figure 2: Detail of the complexity of the object to be 

described by a mesh 

 

In order to fully document an object, contemporary 

photogrammetric tools combining terrestrial laser 

scanning data and digital photogrammetry can be 

used to yield detailed photorealistic models. All the 

required data can be acquired with the use of: 

• a terrestrial laser scanner 

• a total station  

• a camera 

 

The aim is to collect dense point clouds, so as to 

record and display all details of the object. In this 

specific case the equipment comprises a terrestrial 

time-of flight laser scanner, an imaging total station 
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