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PrintArt 

• Collaboration between  
– Instituto Superior Tecnico (Tech University of Lisbon) 
– Faculdade de Letras (University of Lisbon) 
– National Tile Museum (Lisbon, Portugal) 

 
 



PrintArt 

• System for organizing art image databases 
– Image annotation 
– Image retrieval 

• Text query 
• Image query 

 
• Focus on Print and Tile panel images 

– Etching, engraving, lithography, etc. 
– Important for arts and art history 

 
 



Global Image Annotation 

Query image: 



Image Annotation 



Image Annotation & Print Retrieval 



Image Retrieval 

• Query: 



Sensorial Gap 

SCENE: 
Crucifixion of  
Jesus Christ 

LOSING INFORMATION 

3D > 2D, Color > Black and White, Texture > Textureless, Smooth > Tiles, … 

photograph printmaking image artistic tile panel image painting 



Sensorial Gap 



Sensorial Gap 



Semantic Gap 

Annotations can  
change, depending on 
the Art Historian 



Methodology: Random Walk 
• Similarity graph 

– Training image 
appearance:  

– Test image appearance:  
– Label:  
– W: adjacency matrix 

 
• Random walk (k steps) 

 
 

 
 



Methodology 
Annotation and Retrieval 

 
 

• Probability of an annotation given a test image 
 
 

• Where the probability of a random walk sequence (Markov process) is 
 
 
 

• Annotation: weighted sum of annotations  
• likelihood of a given annotation is the probability that the random walk 

reached the image of that annotation 

• Retrieval 
 
 

 
 



Methodology 
Image Feature and Annotation 

 
 

• Image feature: Scale Invariant Feature Transform (SIFT) [Lowe, IJCV04] 

• Image Representation: Hierarchical Bag of Features [Nister CVPR06] 

• Image Similarity 
 

• Label representation: binary vector (presence or absence of a 
visual class) 
• 1 multi-class problem 
• 21 binary problems 

• Label Similarity 
 

 

 
 



Experiments 
 

 
• Bag of Features  

• Support Vector Machine (SVM) [Vapnik 98]  
• Random Forest (RF) Classifiers [Breiman 01]  
• Trained class by class with one vs. all scheme 
• Same image representation 

• Database with 307 images 
• 10 fold cross validation (90% training, 10% test) 
• Retrieval 

 
• Annotation 

 
 

 



Retrieval 
 

 



Annotation 
 

 



Conclusions 
 

 
• Better retrieval and annotation performance than state-of-the-

art models 
 

• SVM shows better precision than our model for annotation (but 
worse recall) 
 

• Dependencies between labels (cannot have Melchior in 
Annunciation, for instance) 
 

• Image features: try others (wavelet, curvelet, etc.) 
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