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Research activity on Cultural Heritage

Å Layout analysis and content classification on digitized manuscripts

Å Browsing and retrieval systems

Å Interaction with art

Å Video, Vision and Language
Χteaching machines to understand Art



¢ƘŜ άTreccaniέ ǇǊƻƧŜŎǘ

Å 35 volumes, published from 1929

Å Digitized version from the original manuscripts

Å Complex layouts with regions from different categories:

Å Text

Å Images

Å Graphic

Å Scores

Å Tables

Å Borderless tables

Å Goal: a completely digitized and browsableversion 
of the Encyclopedia.

A. Corbelli, L. Baraldi, F. Balducci, C. Grana, R. Cucchiara"Layout analysis and content classification in digitized books" IRCDL 2017

A. Corbelli, L. Baraldi, C. Grana, R. Cucchiara"Historical Document Digitization through Layout Analysis and Deep Content Classification" ICPR 2016



¢ƘŜ άTreccaniέ ǇǊƻƧŜŎǘ

Layout analysis

OCR on text regions

Region classification

Å Text

Å Images

Å Graphic

Å Formulas

Å Scores

Å Tables

Å Bordlerless tables

Å JSON output

Å Interactive annotation interface

Å Visualization interface



Ground truth                                                                  Result     



Ground truth                                                                  Result     



Annotationinterface

The JSON description can be visualized and 

edited in every part through an interactive

annotation interface.



Navigation interface

Homepage



Navigation interface

Single page visualization



Navigation interface

Digitized version with in-line graphic elements



Navigation interface

Automatically retrieved graphic elements



Navigation interface

Search by word



The «Rerum Novarum» project

Document browsing and interactive retrieval

Multi-digitization of illuminated manuscripts

Å Layout segmentation

Å Picture segmentation and tagging

Å Search with relevant feedback

D. Borghesani; C. Grana; R. Cucchiara"Rerum Novarum: Interactive Exploration of Illuminated Manuscripts" ACM MM 2010

C. Grana; D. Borghesani; R. Cucchiara"Relevance feedback strategies for artistic image collections tagging" ICMR 2011



Interacting with Art

Å Novel human-machine interfaces: new kinds of self-
guided tour that can integrate information from the 
local environment, web and social medias. 

Å A wearable vision device for museum environments. 

Å Visitors can interact with the artwork by replicating 
the gestures and behaviors that they would use to ask 
a guide something about the artwork. 

Algorithms:

Å Hand segmentation

Å Gesture Recogntion

Å Artwork Recognition

L. Baraldi, F. Paci, G. Serra, R. Cucchiara"Gesture Recognition using 
Wearable Vision Sensors to Enhance Visitors' Museum Experiences" IEEE 
Sensors, 2015 

L. Baraldi, F. Paci, G. Serra, L. Benini, R. Cucchiara"Gesture Recognition in 
Ego-Centric Videos using Dense Trajectories and Hand Segmentation" 
CVPRW 2014



Artwork recognition

Å Image processing algorithm runs on the wearable 
device and it is able to detect, in real-time, the 
artwork the user is observing. 

Å The result of the processing activity is then sent to 
the processing center.

Å The location service is used to speed up the artwork 
identification 

Head-mounted
Camera

Wearable
Device

SmartBox
Bluetooth

Access Point WiFi



CultMedia: teaching machines to understand art

Project from the National Technological Cluster on Technologies for the Cultural Heritage
cofounded by the Italian Ministry of Education, University and Research (2017-2018)

A focus on multimedia data
Video, images, digitized documents, computer graphics

Goals
High quality and low cost multimedia production
Ą for re-using existing materials
Ą for integrating multimedia data in cross-media storytellings



CultMedia

A disruptive improvement in the processes and services related to the cultural heritage content production

Goals

Áhandling the creation of multimedia video and new transmedia storytelling

Áproviding large cost savings through the extended use of machine learning and artificial intelligence 
solutions for the reuse of existing multimedia material and its integration in new CH productions. 

Research activities @ AImageLab

ÁVideo browsing, indexing, retrieval

ÁNovel descriptors for video indexing

ÁBridging together vision and language

ÁΧ teaching machines to understand art!



Browsing (and reusing) video

Neuralstory: an interactive Multimedia System 
for Video Indexing and Re-use

Å Decomposition of the storytelling structure 
into coherent parts, to enhance browsing 
and retrieval (scene detection)

Å Automatic annotation and retrieval of 
broadcast video

Å Users can produce new storytelling by 
means of multi-modal presentations 
(re-use)

Online demo at:
https://www.neuralstory.it

https://neuralstory.ing.unimore.it/

