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● Digitized data increasingly 
available - need for 
automated analysis

● Sources
○ Art Books, Exhibition 

Catalogues, Auction 
Manuals

● Data characteristics
○ Old archival data
○ Multilingual 

Cultural Heritage Data

*  Ongoing collaboration with the Wildenstein Plattner Institute https://wpi.art/
  

https://wpi.art/


● Semantic matching with captions of a painting for linking of painting with text
● Pipeline:

○ Locate pictures and extract semantic information
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● Semantic matching with captions of a painting for linking of painting with text
● Pipeline:

○ Locate pictures and extract semantic information
○ Extract textual content with OCR
○ Identify important phrases to match image content with 

textual description

Why
● Facilitate search and browsing of artworks
● Tracking provenance of artworks
● Enable semantic text exploration for digital cultural resources

Matching Images with Textual Descriptions



Text Analysis - Extracting Important Information

● Named entities (titles, artists, locations etc.)
● Key phrases (descriptive words)



● Understanding of content is necessary for matching of 

description to painting

● Understand what is depicted in a painting

○ objects

○ theme/topic

Image Analysis -Extract Semantics from Paintings 



● Perfect use-case for computer vision and deep learning

● Problem:

○ Paintings follow a different data distribution than photographs

○ No annotated data available

Image Analysis
Deep Learning



Image Analysis
Generate Training Data with Neural Style Transfer

Output ImageInput Image Style Image

generated with Attention-aware Multi-stroke Style Transfer



● Embed results of text and image analysis in common semantic space

Bringing Image Analysis and Text Analysis together

Image Analysis

Text Analysis

word embeddings

keywords

objects

captions
word embeddings



Full Pipeline



● Evaluation of each sub-task possible

○ Text Analysis - Gold standard dataset by manual annotations

○ Accuracy of image classification, mAP for object detection, image 

captioning metrics

● No combined dataset for image to text matching available

○ Create ground truth for evaluation of matching task

○ Image retrieval metrics, such as recall at k (R@K) can be used 

Evaluation



Challenges - Image Analysis

Embedding



■ OCR from digitized archives leads to noisy data

■ Description texts are too short for applying existing methods

Challenges - Text Analysis
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For any questions and further information, contact us - 

Christian Bartz (christian.bartz@hpi.de) 

Nitisha Jain (nitisha.jain@hpi.de)

Dr. Ralf Krestel (ralf.krestel@hpi.de)

Thank You 
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Captions by state-of-the-art image captioning models:

● A building with graffiti on the side of the street. - 
CaptionBot

● A group of people sitting in a boat in the water. - IBM
● A large body of water with lots of flowers. - DeepAi

Identifying the Content of a Painting
Deep Learning


