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Searching for MM documents 

 Production of a program, a reportage, news, etc. 

generally combines 

– the use of newly created material 

– reuse of existing material contained in digital archives 

– reuse of existing material on the web and social networks 

 

 
 
 

Newly prod. digital cont. 
 
 
 
 

Digital content Archives 
 
 
 
 

Dig. cont on social media 



Image search on a very large scale 

 A picture is worth 

1000 words! 

 

 

 

 

 

 1B pictures without 

words are worth nothing! 

•An image contains all 

relevant information 

concerning its content 

•Very difficult to index and 

search on a very large 

scale: 
•«search for pictures taken in 

autumn, with trees with green 

and yellow leaves, with a trail 

among leaves» 
 



Large scale Image search: 
  leveraging on Annotation 

Hotel des Invalides 

Paris 

Museum 

Grass 

Sky … 

Hands 

Screwdriver 

Outlet 

Wires … 

Football 

Grass 

Score 

Player 

Goalkeeper … 

Trees 

Leaves 

Autumn 

Trail … 

Text search 

engine 

Text queries: 

«trees and leaves» 

Automatic or manual annotation: 



Large scale Image search Issues 

 Automatic annotation helps, but does not solve all 

problems 

 

– It is possible to use text search techniques to retrieve images 

 

– However, it is difficult to annotate very large datasets 

 

 Need to re-index everything when new classes/terms are needed 

 

 Need to re-index everything if a classifier/annotator is improved 



Large scale Image search: 
 leveraging on CBIR 

CBIR search 

engine 

Query by example 

 

 

 

Visual feature extraction: 

Visual feature 



Deep Features 

 Activation in intermediate layers of deep CNN 

can be used as visual descriptors 

 If two images are semantically similar the 

activations are similar as well  

– Transferability of learning property 

Cat 

 

Dog 

 

Car 

… 
… 

Training: 

Similar! 

Intermediate layer activations: 



Scalable image similarity searching 

CBIR search 

engine 

A (somehow produced) 

visual feature 

as a query 

Very large database!!! Very fast similarity 

search!!! 



Fast similarity search solutions 

 Various options 

– Precomputed distances: AESA, LAESA, … 

– Tree based: M-Tree, R-Tree, k-d-Tree, k-Means Tree, 

FLANN, VP-Tree, GNAT, … 

– Hashing: D-Index, LSH, Spectral Hashing, …. 

– Quantization: BoF, Vector quantization, Product Quantization, 

Polysemous codes, … 

– Hybrid: Permutations, PP-Index, M-Index, MI-File, … 

– …. 

 No time to discuss them !!! 



Content-Based Image Retrieval 

 



Content-Based Image Retrieval 

 



Content-Based Image Retrieval 

 



Image Annotation 

 



Very large image datasets 

100M 

pictures 

= 

10 Km!!! 



Image searching and annotating 
 

Image 

annotation 

Image 

search 

DeepFeature 

similarity search: 

http://mifile.deepfeatures.org  

http://mifile.deepfeatures.org/


Image search in digital libraries 

 

http://pair.visualengines.com/melampoUI/  

http://pair.visualengines.com/melampoUI/


Painting search http://art.isti.cnr.it/  

http://art.isti.cnr.it/
http://art.isti.cnr.it/


Food recognition 

 http://food.isti.cnr.it/  

http://food.isti.cnr.it/
http://food.isti.cnr.it/


Automatic cleaning of a poorly 
annotated 100M image dataset : 

 

cat, 

taiwan, 

taipei, 

nikon, 

sinbi 

200, 

may 

2006 

DSC_171 miss 

kittin, 

pets, cat, 

kitten, 

portrait, 

animal 

50mmf1.4, 

cat, cats, 

nutmeg 

k-NN Visual Search 

Tags consistency 

check 

YFCC100M 

Images Metadata + 

Images Metadata 
consistent 

Image selection 

and tag cleaning 

Cleaned subset 



Large scale Image search: 
 leveraging on cross-media rep. 

CBIR search 

engine 

Visual feature extraction: 

Text queries: 

«trees and leaves» 

Picture It In Your Mind: Generating High Level Visual 

Representations From Textual Descriptions 

Fabio Carrara, Andrea Esuli, et alt. 

https://arxiv.org/abs/1606.07287 

 

Visual feature 

Picture It In Your Mind: Generating High Level Visual Representations From Textual Descriptions
Picture It In Your Mind: Generating High Level Visual Representations From Textual Descriptions


Cross-media search 

 Cross-media search 

 http://virserv101.isti.cnr.it/ImageSearch/ 
– Very early prototype!!! 

http://virserv101.isti.cnr.it/ImageSearch/
http://virserv101.isti.cnr.it/ImageSearch/
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Multimedia and social networks: 



Multimedia and social networks: issues 

 From text to multimedia in social networks 

 

– People post pictures, and videos 

 

– People generate and share media with their mobile phone 

 

– Multimedia is poorly annotated 

 

– Multimedia is not easily searchable or exploitable 



What information can be extracted? 

 Very high value in multimedia content 

– Security 

 Identify risks or provide information 

– Quasi real-time news 

 Get information from people witnessing an event in real time 

– Marketing 

 What are the new emerging trends? 

– Entertainment 

 People spend a lot of time with on-line media. What are they 

looking for? 

– Human behaviour analysis 

 What do people do in this moment. 

 



Boston bombing 

Paris terrorist attack 

Security / quasi real-time news 



Market trends 



-Entertainment 

-Behaviour 

-Events  



Paris 

 

• Project CRAIM, funded by the  

 Italian Ministry of Interior 

• Deep learning techniques for analysis 

of multimedia material on a very large scale 

• Social media 

• Web media 

 



Paris – Near Duplicates Removal 

 



Paris - Clustering 

 



Paris - Clustering 

 



Paris – Relevant Images 

 



Paris – Content-Based Image 
Retrieval 

 



Paris – Content-Based Image 
Retrieval 
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Image recognition on mobile 
phones 

 

To provide tourists with immediate access to information related to 

monuments and artworks 



VISITO Tuscany – Visual 
Recognition 



VeMIR: just point you smartphone on 
what is of your interest 

www.visualengines.com 



Image recognition for mobile 
museum guides 

Mobile app fo the  

«Pinacoteca di Brera» in Milan 





Visual Treasure Hunt 

 www.visualeng 

http://www.visualengines.com 



Fashion 



Food recognition 
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Face recognition/verification 



Face recognition/verification 



Face recognition/verification issues 

 Multi resolution 

– Training set are often high resolution 

– Test images are often very poor resolution 



Face recognition/verification issues 

 Dealing with multiple resolutions 



 

• Face recognition: 

• http://goo.gl/9DTEJG 

• Very early prototype!!! 

 

http://goo.gl/9DTEJG
http://goo.gl/9DTEJG
http://goo.gl/9DTEJG
http://goo.gl/9DTEJG
http://goo.gl/9DTEJG
http://goo.gl/9DTEJG


Face recognition for 
Visual Access Control in restricted areas 

 Techniques for face recognition/verification using smart 

cameras 

 To check if unauthorized persons access restricted 

areas 



Conclusions 

 Effective and efficient solutions to Image Retrieval and 

analysis on a Very Large scale are now available 

 Deep Learning based techniques for extraction of 

features produced a step forward in effectiveness 

 Several opportunities in the Creative Industry, Cultural 

Heritage, Security/Forensic domains, when dealing 

with visual information 
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