










 

Carvalho et al. 2012a; Carvalho et al. 2012b; Carvalho et al. 
2013; Silva 2015; Carvalho, 2016). 
 
By applying the technique of genetic printing or DNA profiling 
to tile decorations, this data structure aims to set up unique 
profiles for each tile pattern (encompassing different periods of 
the history of Portuguese tile decorations), by cross-referencing 
different markers. Once each profile has been created, it will 
allow users to retrace the “life path” of each pattern (wherever it 
has been applied), as well as its origins and affinities with other 
patterns. This procedure will help unveil a wide web of 
interconnections, highly relevant not only for the history of the 
azulejo, but also for Art History in general. Moreover, this will 
enable the identification and mapping of patterned tiles still 
found in situ. 
 
The creation of profiles will thus lead to the development of a 
broad spectrum of analytical readings, comprising the following 
tasks: to establish precise manufacturing and application 
chronologies, as well as to obtain more accurate proposals 
regarding the time span of the different patterns; to identify the 
authors and reconsider the manufacturing process, by 
effectively identifying the different potteries and factories, and 
by offering a renewed perspective on their historical evolution; 
to distinguish "families" of motifs, both in specific epochs and 
in a broader context, comparing patterns from different periods 
in order to identify the recurrence of certain motifs and 
compositional schemes; to analyse the prevalence of certain 
patterns over time, in light of different cultural contexts; to 
reconsider and remap the colouring of the different patterns (the 
use of certain colours in the outlines and the filling of motifs is 
essential for establishing a work’s chronology); to discuss how 
the scale, design and application of patterns have been 
understood over long periods of time; to document the diversity 
of patterns; to identify recurring combinations of patterns and 
frames; to identify external influences and sources of 
inspiration; to create maps based on the patterns, chronologies, 
places of production and colours. 
 
The profiles can therefore be based on the objective features of 
each tile pattern, and complemented by other markers, 
determined by further research. The features in question are the 
following: the formal characteristics (module, number of tiles); 
the description, with a controlled vocabulary, of the main visual 
attributes, including the decorative motifs (using Iconclass), 
their degree of importance within the composition and the type 
of drawing, colouring, and technique. The information to be 
determined by further research is the following: the designation 
by which the pattern is known (with historiographical 
variables); the identification (documented or attributed) of the 
painter, pottery or factory; the exact dates of production or 
application (based on archival sources, pattern books, sales 
catalogues, promotional documents, etc.); documentation on the 
sources of inspiration (also based on pattern books, architectural 
treatises, etc.); the identification of links between patterns, and 
so on. One of the most relevant tasks is the comparison between 
every design or pattern with related patterned tiles and other 
sources of inspiration (e.g. books on ornaments, design journals, 
etc.). It was due to the dialectical interplay between different 
external factors, reflecting a global history of cultural exchange, 
and to the ability to interpret them at a local level, that the 
azulejo took shape and came to acquire its “original”, 
Portuguese features. Some of these influences — from Spain, 
France, Belgium, the Netherlands, the United Kingdom, Italy, 
Germany, and even from the Arabic world — have already been 
studied, but a deeper and systematic research is still needed, to 

identify the links between the Portuguese and the European 
productions.  
 
Contrary to other projects that simply photograph or digitize 
patterned tiles, the cataloguing work enabled by Az Infinitum 
focuses on research and aims to generate new knowledge. 
Drawing on a vast amount of information, it puts in place a 
methodology that is able to confirm (or not) the ideas 
anticipated by art historians and to substantiate others, through 
systematisation and data visualisation.  
 
The data structure includes the following information groups: 
pattern number, module, description, classification, visual 
rhythm, chronology, authorship, iconography, technique, 
materials, colours, cataloguing, related patterns, in situ 
coverings, references, images. Many of the groups relate to 
other modules within the system, which constitute thereby 
important references for further systematisation. It is worth 
pointing out, very briefly, that in the case of tile patterns, just 
like in that of figurative decorations, the description and 
indexation of the different motifs are also carried out with 
Iconclass. But here the problems have been much greater, since 
the terms used by the system are not detailed enough for our 
level of description. Nonetheless, the need to come up with 
better terms to describe the motifs featured in each pattern 
enables the latter to be added to Iconclass, thereby enriching the 
system with new technical terms and contributing to Az 
Infinitum’s growing international significance. Moreover, the 
project also deals with the issue of symmetry, in connection 
with the research carried out by a group of mathematicians. 
 

 
Figure 6. Pattern P-17-00101  

Photo by Az Infinitum / Inês Aguiar 
 

 
Figure 7. Pattern P-18-00111  

Photo by Az Infinitum / Inês Aguiar 
 

 
Figure 8. Pattern P-19-00062 

Photo by Az Infinitum / Inês Aguiar 
 
However, the greatest innovation in this field is the digital 
treatment of images. In fact, an important part of the 
cataloguing procedure is the visual analysis of the patterns’ 
characteristics and visual rhythms. The digital images created 
by photographers are based on photographs taken in situ, 

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLII-2/W15, 2019 
27th CIPA International Symposium “Documenting the past for a better future”, 1–5 September 2019, Ávila, Spain

This contribution has been peer-reviewed. The double-blind peer-review was conducted on the basis of the full paper. 
https://doi.org/10.5194/isprs-annals-XLII-2-39-2019  | © Authors 2019. CC BY 4.0 License

44

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume IV-2/W6, 2019 
27th CIPA International Symposium “Documenting the past for a better future”, 1–5 September 2019, Avila, Spain

This contribution has been peer-reviewed. The double-blind peer-review was conducted on the basis of the full paper. 
https://doi.org/10.5194/isprs-annals-IV-2-W6-1-2019  | © Authors 2019. CC BY 4.0 License

6



 

usually with very different lightings, angles and resolution 
levels. And these differences are made even worse by the 
works’ different degrees of preservation. Accordingly, the 
digital images are based on the photographs with the most 
complete tile(s). Photographers resort to an editing process that 
eliminates impurities and rebuilds the damaged parts, while 
trying to preserve the plasticity of the tiles themselves. 
Subsequently, they produce a series of flattened digital 
reconstructions of the pattern, in order to recreate its application 
– from a small repeating motif (module) to the simulation of its 
full-scale effect, applied on a large surface (figures 6-8) (10). 
This structure seeks to create similar conditions across all 
patterns and frames, and thus to improve the analysis of their 
specific features, without losing sight of the specific features of 
each period. 
 
By recreating patterns — from a single module all the way to a 
full-scale application — these digital surrogates facilitate 
comparative analysis and promote the development of visual 
comparison tools — such as the one currently being developed 
by Catarina Pinheiro, Mathilda Larsson and David Ortega (11). 
Generally speaking, any person can photograph a patterned tile, 
upload it and have it identified with the aid of the information 
compiled in Az Infinitum’s records. These will indicate when the 
pattern was produced, by which factory, where else it was used 
and whether there are identical or related examples. Users can 
also ask the community to collaborate by reviewing and 
correcting the information (highlighting aspects that might 
otherwise remain unknown), as well as communicate the 
location of new coverings, denounce cases of neglect and 
degradation, etc. 
 
 

6. FINAL SUMMARY 
 
The images are the element binding the whole structure 
together. In view of the major role they play in this context, it 
has decided some time ago to hire professional photographers to 
record the different coverings, digitize the old images used as 
documents and recreate patterns, made available as visual 
cataloguing instruments. The use of high-quality images allows 
not only for a more effective documentation of this heritage, 
through the creation of updated documents turned towards the 
future, but also for the recourse to tools capable of exploring 
their potentialities, such as the apps provided by the 
International Image Interoperability Framework (IIIF) 
(https://iiif.io), which it is hoped to implement shortly. Apart 
from the tools for high-resolution zoomable images, the app 
Mirador “enables the comparison of multiple images from 
multiple repositories”, creating a workspace that is particularly 
suited to the comparison between the figurative compositions 
and the engravings that inspired the painters. Knowledge of 
these engravings is essential for contextualizing the decorations.   
 
On the other hand, 3D reconstructions and similar 
documentation processes have been carefully analysed, through 
the assessment of their cost/benefit value and their contribution 
to the project in terms of actual knowledge. For now, however, 
Az Infinitum resorts to these tools mainly to reconstruct 
                                                                    
(10) However, the recreations of Mudejar patterned tiles allow 
for two modes of visualization: a flattened version and a second 
one which simulates the embossed surfaces obtained through 
the different ceramic techniques: cuerda seca, arista and relief.   
(11) Moreover, a REST-style application programming 
interface (API) for developers will be provide, to be used in 
their products and services.  

decorations that have already disappeared. At least one case is 
now being tested, but we are still awaiting the final results.  
 
The study of Portuguese tile decorations requires the 
recognition of their specificity and of their place within the field 
of Art History and other scientific fields, as well as an 
increasingly multidisciplinary approach. It also requires the 
further internationalization of this kind of research. Indeed, 
azulejos are part of a visual matrix that is also present beyond 
European borders, due to the long practice of drawing 
inspiration from models that were disseminated through 
engravings, but also tapestries, textiles, illuminations, 
goldsmithery, etc. On the other hand, by assuming Art History 
as its main research field, following an inventory tradition that 
dates back to the last quarter of the 19th century, Az Infinitum 
places itself in what might be called today the field of Digital 
Art History. After all, its main goals include researching new 
documentation and data visualization methods, as well as 
engaging with computer vision and automatic image 
comparison, among other emerging research tools.   
 
In short, Az Infinitum aims to go on adopting a collaborative 
approach, together with other institutions relevant for the study 
of tile decorations, or with specific responsibilities in this field. 
The goal is to produce inventories in accordance with clear and 
verifiable strategies, and to create the necessary conditions for 
the actual sharing of data. Moreover, this exchange is not to be 
confined to tile decorations. It must be extended to other 
research areas, such as the study of engravings and 
iconography, thereby enabling researchers to benefit from larger 
structures and wider-ranging projects, on an open and 
cooperative basis. Above all, however, the aim is to provide 
information on a heritage whose importance is widely 
recognized and allow it to be used for different purposes. 
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