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Los datos obtenidos se han documentado y procesado con el fin de obtener 
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ABSTRACT OF THE 

PROJECT: 
The main objective this project is looking for is the exchange of practical 
methodologies, in topics related with the measure and representation of 

heritage, between teachers and specially students from different countries. 
For the achievement of this aim we counted with the participation of a group of 

56 students and 10 lecturers from Germany, Italy, Greece, Lithuania and 
Spain. 

Activities focused on the development of concrete projects in documentation 
of heritage, at the San Prudencio’s Monastery. In this site, digital techniques 
for the acquisition of geometric information from GPS equipment, surveying 

total stations, laser scanner and photogrammetric systems were put into 
practice. 

Obtained data were processed as follows: first of all, they were documented 
by adding necessary metadata in order to ensure their use in the future, then, 

processed to obtain cartographic representations and virtual models which 
can be distributed on the Internet. 

As results we present: documentation and metric data, graphic models, plans 
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STORAGE AND CLASSIFICATION: Preparing your dataset 
 
 
1.- Introduction 
As we have seen during these days, Heritage is not static; on the contrary, it is 
subject to continuous modifications and transformations which, at worst, go as 
far as to their complete disappearance; for this reason, information referring to 
heritage must be considered in itself like heritage, which implies that it must be 
maintained able to be used for the future generations. 
 
Fieldwork is the first step, then data need processing in order to obtain the final 
products: maps, 3D models, orthoimages, etc. Nevertheless we must take into 
account that probably these ones will not be the most powerful and complete of 
our results; actually, the 3D models and maps are just a selection of the 
collected information according to a definite purpose… but, in the future, we 
might want to re-use the information for a new purpose, consequently it is a 
good idea to store the original dataset with all the necessary (additional) 
information that anyone will need to understand it and work with it. 
 
However… what means “re-usable dataset”? To answer this question let us 
change our point of view and start thinking that maybe we are not the ones who 
will make the definitive plan of the site, that Heritage goes far beyond the 
documents we can create about it. Summing up, the Heritage is not there 
because we want to plot plans or test a new instrument for surveyors (so we are 
the main actor in this affair); on the contrary, our work should be considered just 
as a contribution to the knowledge of the monument and should be understood 
together with the rest of the available information (so the center is the 
monument itself).  
 
 
 
2.- Example 
A more complete case will be analysed now: the “Portada de los Hierros” of the 
Cathedral of Valencia (Spain).  
 
In order to focus briefly the project, we can say that it is a 35 meters high façade 
which has been documented by means of about 150 laser scans (30 millions of 
points per scan), the final product is a model of the surface with a point every 5 
mm.  
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The workflow describes the structure of the work; it shows the fieldwork in red, 
the office processing in blue and the outputs in green (fig. 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
In this case, the original data are the raw point clouds (1), the coordinates of the 
control points and the sketches permitting their identification in the scans. The 
accuracy of the measures will be part of the metatada. 

 

Fig. 1.- Workflow of processes and obtained products. 

1 

2 

3 
4 

5 6 7 8 
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Scans are oriented (alignment) putting all them in the same coordinate system 
(2) by identifying the control points in each point cloud (fig. 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Point clouds go through an edition process in which all the information not 
related with the object to document is removed: in this case, the façade (3) (fig. 
3).  

 

Fig. 2.- Scan orientation by identifying the visible benchmarks. 
 

 

Fig. 3.- During the edition process, all the information not related 
with the main object is removed. 
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In the next step, we gather all the information about each element on the 
façade: columns, statues, reliefs, etc (4). For each one, all the available 
information is added and it is processed in order to generate a single model with 
uniform resolution (a point every 5 mm). Then, we replace the intensity by a 
new homogeneous colour by means of an algorithm of artificial shading (fig. 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Finally, from this model, the products such as coloured thematic models (5), 
cross-sections (6), orthoimages (7) or three-dimensional line drawing (8) are 
obtained (fig. 5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4.- Final model, classified in elements with a uniform resolution 
(every 5 mm) and with colour from artificial shading. 

 
 

Fig. 5.- Examples of stemmed products, on the left a thematic representation, on the right, a line 
drawing. 
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As it can be seen, each processing step removes or modifies part of the input 
data (those not interesting for the aim of the current project) and it obtains a 
refined product, closer to the aimed objective. 
 
The problem in “re-use” is that we do not know what will be valuable in the 
future, hence, it is advisable to store the intermediate steps, allowing in that way 
the possibility of recovering data just before the moment in which they were 
erased, that is, when they were more refined.  
 
The following table shows a series of hypothetical re-uses no foreseen in the 
initial project but useful for new researches. The table also shows in which level 
the project should be resumed. 
  
Table 1.- Examples of re-use and the level of the workflow from which we should resume. 

Aim 
Level from which the 

project should be 
resumed 

Obtaining three-dimensional lines of different elements. Classified model 
Producing a new thematic cartography by following different criteria. Classified model 
Generating a new model with different spatial resolution or colour. Edited point clouds 

Re-classifying the façade into different elements. Edited point clouds 
Study of scaffolding systems at the beginning of the 21st century Oriented point clouds 

Ethnographic studies, such as traditional pottery. Oriented point clouds 
Study of the accuracy of algorithms for orientating point clouds. Raw point clouds 

 
Some of these mentioned uses are illustrated by the following image, as it can 
be seen that, apart from the façade, it contains information about a craftwork 
market. All this information will be removed during the edition process since it is 
not interesting for the actual aim, however, in the future, it can be most 
interesting for ethnographic purposes or scaffolding systems (fig. 6).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 6.- Casual record of a craftwork market. 
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If we supply many intermediate products, the user will need the workflow which 
permit them to know the relationships between the elements, since the workflow 
is the key which arranges the levels of data processing and allows the 
organised transition through the processes. 
 
On the other hand, each process (transforming the point cloud to the following 
level) has to be conveniently documented. Here are the parameters which have 
to be considerer at any rate: 
 

• Process identification: a descriptive name. 
• Process aim: what the process intends to do. 
• Input data: registers with their technical features, outputs from previous 

process and complementary information (sensor calibration parameters, 
sketch with the location of the benchmarks, …). 

• Actions performed by the process (description and mathematical 
background). 

• Outputs and their technical features. 
 
 
 
3.- Preparing the dataset 
 
On the following pages we will present a template with the information that must 
be stored for each type of documentation done:  
 

• Z+F laserscan. 
• Ilris laserscan. 
• Photogrammetry. 
• Z-scan. 
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DATASET: Z+F laser scan Checklist 

Instrument: 
Do include in the report the model of the instrument and main characteristics. 

 
�

 

Include a copy of the last certificate of calibration or verification of the good state of the 
equipment. 

 

 
� 

 

Dataset: 
Original (raw) files from the point clouds from the laser scanner. The file naming 

convention will be: SPR10_gr?_ZFscan_[name or number of scan].[file extension] 
 

 
�

 

(Only if the naming convention is not used). Write down in your report which are the 
naming criteria and the meaning of each file of the dataset. 

  

 
� 

Copy of the point clouds in an open format for archival purposes (e.g. an AscII file). The 
report has to contain a description of any data lost in the conversion. 

  

 
� 

Description of the file format used for archival purposes. If an AscII file, description of the 
meaning of each column, if a standard format, copy of the document where the standard 

is defined. 
  

 
 

� 

Tick this box if there is information about intensity of the laser and note down the span of 
the range of values from ____________ to ___________ 

 

 
� 

Tick one these boxes if there is information about photographic texture… 
… taken directly over the points. 

… as separate images that have to be wrapped (calibration of the camera included). 
… as separate images that have to be wrapped (non-calibrated camera). 

 

 
� 
� 
� 

 

Control points 
Plain text file with (only) the coordinates of the control points. The file name has to be: 

SPR10_gr?_ZFscan_controlpoints.txt 
 

 
�

 

The names of the control points follow the patterns(*):  
 …for targets (size aprox. A4) with number: gr?_cpZF_??? 
…for targets LDGP (size 4x4 cm) with number: D4_SP??? 

… for natural points: gr?_cpN_???  
  

 
� 
� 
� 

The coordinates are UTM-ETRS89, heights above sea level. 
  
� 

 

Sketches 
Document with all the necessary sketches to locate the control points in the point clouds 

and the location of the laser scans, the name of the file has to be: 
SPR10_gr?_ZFscan_sketches.pdf 

 

 
 

�
 

 

Notes: 
(*) The name of the control points is the same for all the instruments: scans, photogrammetry, 
Z-scan, etc. Watch out and do not repeat the name of control points of different days. 
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DATASET: ILRIS  scan Checklist 

Instrument: 
Do include in the report the model of the instrument and main characteristics. 

 
�

 

Include a copy of the last certificate of calibration or verification of the good state of the 
equipment. 

 

 
� 

 

Dataset: 
Original (raw) files from the point clouds from the laser scanner. The file naming 

convention will be: SPR10_gr?_ILscan_[name or number of scan].[file extension] 
 

 
�

 

(Only if the naming convention is not used). Write down in your report which are the 
naming criteria and the meaning of each file of the dataset. 

  

 
� 

Copy of the point clouds in an open format for archival purposes (e.g. an AscII file). The 
report has to contain a description of any data lost in the conversion. 

  

 
� 

Description of the file format used for archival purposes. If an AscII file, description of the 
meaning of each column, if a standard format, copy of the document where the standard 

is defined. 
  

 
 

� 

Tick this box if there is information about intensity of the laser and note down the span of 
the range of values from ____________ to ___________ 

 

 
� 

Tick one these boxes if there is information about photographic texture… 
… taken directly over the points. 

… as separate images that have to be wrapped (calibration of the camera included). 
… as separate images that have to be wrapped (non-calibrated camera). 

 

 
� 
� 
� 

 

Control points 
Plain text file with (only) the coordinates of the control points. The file name has to be: 

SPR10_gr?_ILscan_controlpoints.txt 
 

 
�

 

The names of the control points follow the patterns(*):  
 …for targets (size aprox. A4) with number: gr?_cpZF_??? 
…for targets LDGP (size 4x4 cm) with number: D4_SP??? 

… for natural points: gr?_cpN_???  
  

 
� 
� 
� 

The coordinates are UTM-ETRS89, heights above sea level. 
  
� 

 

Sketches 
Document with all the necessary sketches to locate the control points in the point clouds 

and the location of the laser scans, the name of the file has to be: 
SPR10_gr?_ILscan_sketches.pdf 

 

 
 

�
 

 

Notes: 
(*) The name of the control points is the same for all the instruments: scans, photogrammetry, 
Z-scan, etc. Watch out and do not repeat the name of control points of different days. 
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DATASET: Photogrammetry Checklist 

Instrument: 
Do include in the report the model of the camera and main characteristics. 

 
�

 

Include a copy of the last certificate of calibration or verification of the good state of the 
camera. There will be one certificate for each combination of box and lens with the 

following names (mPH = metric photograph): 
mPh01 ________________________________ 
mPh02 ________________________________ 
mPh03 ________________________________ 
mPh04 ________________________________ 
mPh05 ________________________________ 
mPh06 ________________________________ 

 

 
 

 
� 
� 
� 
� 
� 
� 

 

Dataset: 
Original (raw) files from the images. The file naming convention will be: 

SPR10_gr?_mPh??_[name or number of photo].[file extension] 
 

 
�

 

(Only if the naming convention is not used). Write down in your report which are the 
naming criteria and the meaning of each file of the dataset. 

  

 
� 

Copy of the images in formats for archival purposes. 
DNG 
PNG 

JPEG 
  

 
� 
� 
� 

Description of the file format used for archival purposes, if a standard format, copy of the 
document where the standard is defined. 

  

 
� 

 

Control points 
Plain text file with (only) the coordinates of the control points. The file name has to be: 

SPR10_gr?_photo_controlpoints.txt 
 

 
�

 

The names of the control points follow the patterns(*):  
 …for targets (size aprox. A4) with number: gr?_cpZF_??? 
…for targets LDGP (size 4x4 cm) with number: D4_SP??? 

… for natural points: gr?_cpN_???  
  

 
� 
� 
� 

The coordinates are UTM-ETRS89, heights above sea level. 
  
� 

 

Sketches 
Document with all the necessary sketches to locate the control points in the images and 
the location of the shots, the name of the file has to be: SPR10_gr?_photo_sketches.pdf 

 

 
�

 

 

Notes: 
(*) The name of the control points is the same for all the instruments: scans, photogrammetry, 
Z-scan, etc. Watch out and do not repeat the name of control points of different days. 
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DATASET: Z-scan Menci Checklist 

Instrument: 
Do include in the report the model of the camera and main characteristics. 

 
�

 

Include a copy of the last certificate of calibration or verification of the good state of the 
camera. There will be one certificate for each combination of box and lens with the 

following names (mPH = metric photograph): 
mPh01 ________________________________ 
mPh02 ________________________________ 
mPh03 ________________________________ 
mPh04 ________________________________ 
mPh05 ________________________________ 
mPh06 ________________________________ 

 

 
 

 
� 
� 
� 
� 
� 
� 

 

Dataset: 
Original (raw) files from the images. The file naming convention will be: 

SPR10_gr?_mPh??_[name or number of photo].[file extension] 
 

 
�

 

(Only if the naming convention is not used). Write down in your report which are the 
naming criteria and the meaning of each file of the dataset. 

  

 
� 

Copy of the images in formats for archival purposes. 
DNG 
PNG 

JPEG 
  

 
� 
� 
� 

Description of the file format used for archival purposes, if a standard format, copy of the 
document where the standard is defined. 

  

 
� 

 

Control points 
Plain text file with (only) the coordinates of the control points. The file name has to be: 

SPR10_gr?_Zscan_controlpoints.txt 
 

 
�

 

The names of the control points follow the patterns(*):  
 …for targets (size aprox. A4) with number: gr?_cpZF_??? 
…for targets LDGP (size 4x4 cm) with number: D4_SP??? 

… for natural points: gr?_cpN_???  
  

 
� 
� 
� 

The coordinates are UTM-ETRS89, heights above sea level. 
  
� 

 

Sketches 
Document with all the necessary sketches to locate the control points in the images and 

the location of the shots, the name of the file has to be: SPR10_gr?_Zscan_sketches.pdf 
 

 
�

 

 

Notes: 
(*) The name of the control points is the same for all the instruments: scans, photogrammetry, 
Z-scan, etc. Watch out and do not repeat the name of control points of different days. 
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