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Introduc)on   

Tutorial on Image Retrieval 
Thomas Deselaers / Henning Müller 



Overview 

•  Introduc)on 
•  Content‐based Image Retrieval 

–  Visual features 
•  Text‐based Image Retrieval 
•  Ques)ons & Answers 
•  Break 
•  Combina)ons of Content‐based and Text‐based 
Image Retrieval 

•  Relevance Feedback 
•  Evalua)on of Image Retrieval 
•  Demo/Ques)ons/Answers 



Henning Müller 

•  Diploma in Medical Informa)cs 
– University of Heidelberg (1992‐1997) 

•  Daimler Benz research and technology 
–   Portland, OR, USA (1997‐1998) 

•  PhD in image analysis (content‐based retrieval) 
– University of Geneva (1998‐2002) 
– Part of the work in Melbourne, Australia (2001) 

•  Medical image analysis and informa)on systems 
– University and Hospitals of Geneva (2002‐) 

•  Professor at HES SO Valais, Sierre (2007‐) 



Thomas Deselaers 

•  Diploma in computer science 
– RWTH Aachen University, 1998 – 2004 

•  PhD in computer science 
– “Image Retrieval, Object Recogni)on, and 
Discrimina)ve Models”, 2004‐2008 

•  Research stays at ITI in Valencia, Spain  
•  Internship with Microso` Research, 
Cambridge, UK 

•  PostDoc at ETH Zurich since 2009 



Ques)ons? 

•  Please present yourself with name and 
affilia)on. 

•  What are your expecta)ons from this tutorial? 

•  Any par)cular domains of interest? 
– Have you heard of visual retrieval? 

•  Any ques)ons already at this point? 



Introduc)on and Mo)va)on 



The Internet NOW 

•  Google? FaceBook? FlickR? YouTube? Twiier? 
… 

•  Is the Internet text? 
•  What are users looking for when searching or 
browsing? 

•  What are current problems of Internet search? 
– And also desktop search … 

•  Does Google help with everything? 



Google 



SearchMe 



Facebook 



What are people searching for? 

•  Media 
– Videos, images, everything connected 

•  Social interac)ons 
– Same interests, “friends” 

•  Interlinked content 
– User generated 
– Real )me, life sensors 
– Answers, stories 



Mul)lingual? 

•  Many people understand more than one 
language 
– But do not want to search in each one separately 

•  Images are language‐independent 
– Can help mul)lingual retrieval 

•  When searching for visual content with text, 
the same problems arise as in text retrieval 



Mo)va)on for image retrieval (history) 

•  Exponen)ally increasing amount of visual data 
produced 
–  Availability of cheap digital cameras 

–  Social image exchange plakorms (FlickR, …) 

•  Manual annota)on is extremely expensive 
–  … and is subjec)ve (based on person, mood, …) 
– What is in the image vs. what the image is about 

–  Visual features are automa)cally extracted and thus 
objec)ve 

–  But: social plakorms now have millions of annota)ons and 
thus seman)cs free of charge 



How we would like to see image 
retrieval … 



… and how it is perceived 





Goals of visual retrieval 

•  Retrieval of images by visual (objec)ve) means 
– Features extracted fully automa)cally 

•  Colours,  
•  Textures,  
•  Shapes,  
•  Interest points, … 

•  Query by image example(s), QBE 
– “find me images visually similar to this one” 



Problems of image retrieval 
•  Sensory gap 

–  Images taken mean a data loss compared to reality 
(limited resolu)on, no 3D, …) 

•  Seman)c gap  
– Features automa)cally extracted may not 
correspond to human seman)c search categories 

•  Page zero problem of query formula)on 
– How can an image for QBE be found? 

•  Result: use text wherever available! 



Simplified overview 

Colour 1 

Colour 2 

… 

Texture N 

… 

Represented by 

Stored in 

Database 

User queries 

Colour 1 
Colour 2 
… 
Texture N 
… 

Feedback 



Image retrieval components 



Interface (history) 

Query image 

Link to the full 
size image 

Diagnosis & link 
to teaching file 

Similarity 
score 

User relevance 
feedback 



GazoPa – more modern 



A short demo … 

•  hip://MedGIFT.unige.ch/demo/ 


