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 The Module II - “Multimedia Data Mining” - provides a demonstration 

of how traditional data mining techniques can be profitably applied for 

the efficient management of multimedia collections in term of 

localization of data of interest and for purposes of visualization and 

browsing” 

 

 

 Module II aims at providing fundamental skills in MM data (data 

representation, retrieval, browsing, and presentation) and MM DBMS 

(Data Base Management Systems), together with efficient and 

effective MM data management techniques able to provide users with 

information of interest in a real-time manner  

 Several use cases will be presented in order to show how such MM 

solutions can be profitably applied in a number of real applications, 

supporting the significance of the topic  

Let’s go back to the course presentation… 

Objectives 
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 Facilitate and improve the “access” to multimedia data for general 

users, conjunctively exploiting:  

 low level features (e.g., color distribution of  a key frame) 

 “dedicated users” manually provided metadata 

 semi-automatically provided annotations 

 

Main goal 

 Trimotore Fiat G212  

 Data: 1947 

 Collezione: Tema di cultura 

industriale 

 Tipologia: Immagine 

 Aereo, Motore, Ali 

 Das Cabinet des Dr. Caligari  

 Data: 1920 

 Nazione: Germania 

 Regista: Robert Wiene 

 Genere: Horror 

 Espressionismo, Ipnosi, 

Sonnambulismo 

 La Gioconda  

 Sito: Museo Louvre, Parigi 

 Secolo: XVI 

 Autore: Leonardo da Vinci 

 Periodo: Rinascimento 

 Data: 1503 

 Dipinto, Ritratto, Sorriso 

Archivio Storico Fiat  Cineteca             Archivio Artistico 

Models,  

Algorithms,  

Interfaces 
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 MM data and applications 

 MM data content representations and comparison 

 MM data retrieval and MM DBMS 

 Efficient algorithms for MM queries 

 Semantic annotation techniques for MM data 

 User interaction: browsing, visualization and relevance feedback  

 Results accuracy, use cases, and real applications 

Topics at a glance 
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 Multimedia data and content representations 

  MM data and applications 

  MM data coding  

  MM data content representation 

 How to find MM data of interest 

  Description models for MM data content 

  Similarity measures for MM data content  

  MM Data Base Management Systems 

 Efficient algorithms for MM information retrieval 

 MM query formulation paradigms 

 Sequential retrieval of MM data 

 Index-based retrieval of MM data 

 Automatic techniques for MM data semantic annotations 

 Browsing MM data collections 

 MM data presentation 

 User interfaces 

 Visualization paradigms  

 Dimensionality reduction techniques 

 Result accuracy, use cases and real applications 

 Quality of the results and relevance feedback techniques 

 Use cases and demos of some applications 

Detailed topics 
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 Multimedia is a much more powerful communication tool than 

traditional data in our daily life 

 Image showcase, graphic design, TV commercial, speech, movie, hand 

phone multimedia message, etc 

 

 There is a urgent need for more advanced systems organizing and 

managing these multimedia data types 

 Traditional relational databases are ‘no longer’ suitable for complex 

multimedia data 

 Automatic and robust systems which produce, transmit, analyze, manage, 

and search multimedia data in an efficient and effective way are required 

 

Motivations (1) 
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 Text-based Information Retrieval 

 Too many MM objects to annotate 

  High cost of human interpretation 

 Subjectivity of visual content, e.g., “A picture is worth a thousand words” 

 Content-based Retrieval 

 automatically retrieves images, video, graphics, animations, and audio 

based on the visual and audio content 

 

 

 

 

 History 

 Conference on Database Applications of Pictorial Applications in 1979 

NSF workshop in 1992 

 More active field since 1997 when Internet and web browsing became 

popular 

Motivations (2) 
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 A very diversified field!! 

 Data Types 

 Text, hypertext, image, audio, graphics, animation, paintings, video/movie, rich 

text, spread sheet, slides, combinations of these and user interaction 

 Research Problems  

 Systems, content, services, user, evaluation, implementation, social/business, 

applications 

 Methodologies 

 Database, information retrieval, signal and image processing, graphics, vision, 

human-computer interaction, machine learning, statistical modeling, data 

mining, pattern analysis, data fusion, social sciences, and domain knowledge 

for applications 

Motivations (3) 
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Example: advanced search engines  

 How do they work? 

 Different types of data/queries w.r.t. traditional (documents) search engine 
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Example: social networks 

 Users personal data sharing 
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Module II bibliography (1)     at 23rd September, 2015 

Books: 

 Zhongfei Zhang, Ruofei Zhang. Multimedia Data Mining: A Systematic Introduction to Concepts and Theory. CRC Press 

 Ricardo Baeza-Yates, Berthier Ribeiro-Neto. Modern Information Retrieval. Addison Wesley  

 K. Selçuk Candan, Maria Luisa Sapino. Data Management for Multimedia Retrieval. Cambridge 

 Christos Faloutsos. Searching Multimedia Databases by Content. Kluwer Academic Publishers 

 Borko Furht, Stephen W. Smoliar, HongJiang Zhang. Video and Image Processing in Multimedia Systems. Kluwer 
Academic Publishers  

 Yossi Rubner, Carlo Tomasi. Perceptual Metrics for Image Database Navigation. Kluwer Academic Publishers    

 

Links: 

 Google Images: http://www.google.it/imghp 

 Wikipedia: http://en.wikipedia.org 

 Wikipedia list of CBIR engines: http://en.wikipedia.org/wiki/List_of_CBIR_engines 

 

 Windusrf: http://www-db.disi.unibo.it/Windsurf/ 

 Shiatsu: http://www-db.disi.unibo.it/Shiatsu/ 

 Pibe: http://www-db.disi.unibo.it/PIBE/ 

 FeedbackbyPass: http://www-db.disi.unibo.it/FeedbackBypass/ 

 

Scientific papers: 

[BK11]  C.A. Bhatt and M.S. Kankanhalli. Multimedia data mining: State of the art and challenges. Multimedia Tools and 
 Applications  Journal (MTAP), 2011 

[BBP+99] I. Bomze, M. Budinich, P. Pardalos, and M. Pelillo. The Maximum Clique Problem, Vol. 4. Kluwer Academic 
 Publishers, 1999 

[BET08]  H. Bay, A. Ess, T. Tuytelaars, and L. Van Gool. Speeded-up robust features (SURF). Computer Vision Image 
 Understanding, 2008 

[CPZ97] P. Ciaccia, M. Patella, and P. Zezula. M-tree: An Efficient Access Method for Similarity Search in Metric Spaces. 
 VLDB’97, 1997 

[CTB+99] C. Carson, M. Thomas, S. Belongie, J. M. Hellerstein, and J. Malik. Blobworld: A System for Region-based 
 Image Indexing and Retrieval.  VISUAL’99, 999 
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[DJL+08] R. Datta, D. Joshi, J. Li, and J. Z. Wang. Image Retrieval: Ideas, Influences, and Trends of the New Age. ACM 
 Computing Surveys, 2008 

[Fag96] R. Fagin. Combining Fuzzy Information from Multiple Systems. PODS’96, 1996  

[FKK+05]  R. Fagin, R. Guha, R. Kumar, J. Novak, D. Sivakumar, and A. Tomkins. Multi-structural Databases. PODS’05, 
 2005 

[FR05]  D. Fogaras and B. Racz. Scaling Link-based Similarity Search. WWW’05, 2005 

[FSA+95]  M. Flickner and H. S. Sawhney and J. Ashley and Q. Huang and B. Dom and M. Gorkani and J. Hafner and D. 

  Lee and D. Petkovic and D. Steele and P. Yanker. Query by image and video content: The QBIC system. IEEE 

  Computer, 1995 

[GGW03] P. Ganesan, H. Garcia-Molina, J. Widom. Exploiting Hierarchical Domain Structure to Compute Similarity. ACM 
 TODS, 2003. 

[Gut84]  A. Guttman. R-tree: A Dynamic Index Structure for Spatial Searching. ACM SIGMOD’84, 1984 

[IBS08]  I.F. Ilyas, G. Beskales and M.A. Soliman. A survey of top-k query processing techniques in relational database 
 systems. ACM Computing Surveys, 2008 

[KFS+96] F. Korn, N. Sidiropoulos, C. Faloutsos, E- Siegel, and Z. Protopapas. Fast Nearest Neighbor Search in Medical 
 Image Databases. VLDB’96, 1996 

[Lin97] D. Lin. Using Syntactic Dependency as Local Context to Resolve Word Sense Ambiguity. ACL/EACL’97,1997 

[Low99]  D. Lowe. Object recognition from local scale-invariant features. IEEE ICCV, 1999 

[LSD+06]  M. S. Lew, N. Sebe, C. Djeraba, and R. Jain. Content-based Multimedia Information Retrieval: State of the Art 
 and Challenges. ACM Trans. Multimed.  Comput. Commun. Appl., 2006 

[LZL+07] Y. Liu, D. Zhang, G. Lu, and W. Y. Ma. A Survey of Content-based Image Retrieval with High-level Semantics. 
 Pattern Recognition, 2007 

[Mil95]  WordNet: A.G. Miller. Wordnet: A Lexical Database for English. Communications of the ACM, 1995 

[PYF+04]  J.-Y. Pan, H.-J. Yang, C. Faloutsos, and P. Duygulu. Automatic Multimedia Cross-modal Correlation Discovery. 
 KDDM’04, 2004 

[RHO+98] Y. Rui, T.S. Huang, M. Ortega, and S. Mehrotra: Relevance feedback: A Power Tool for Interactive Content-
 based Image Retrieval. IEEE Transactions on Circuits and Systems for Video Technology, 1998 

[SWS+00]  A. W. M. Smeulders, M. Worring, S. Santini, A. Gupta, and R. Jain: Content-Based Image Retrieval at the End 
 of the Early Years. IEEE Transactions on Pattern Analysis and Machine Intelligence, 2000 

12 I. Bartolini Data Mining M 



Module II bibliography (3)     at 23rd September, 2015 

[ABP99]  S. Ardizzoni, I. Bartolini and M. Patella. Windsurf: Region-Based Image Retrieval Using Wavelets. IWOSS’99, 
 1999 

[Bar05]  I. Bartolini. Context-based Image Similarity Queries. In Adaptive Multimedia Retrieval: User, Context, and 
 Feedback, Vol. 3877, 2006 

[Bar09a] I. Bartolini. Image Querying. In Encyclopedia of Database Systems, Springer, 2009 

[Bar09b] I. Bartolini. Multi-faceted Browsing Interface for Digital Photo Collections. CBMI’09, 2009  

[Bar12] I. Bartolini. Content Meets Semantics: Smarter Exploration of Image Collections - Presentation of Relevant Use 
 Cases. SIGMAP’12, 2012  

[BC03] I. Bartolini and P. Ciaccia. MuSIQUE: A Multi-System Image Querying User Interface. SEBD’03, 2003 

[BC08a] I. Bartolini and P. Ciaccia. Imagination: Exploiting Link Analysis for Accurate Image Annotation. In Adaptive 
 Multimedia Retrieval: Retrieval, User, and Semantics, Vol. 4918, 2008 

[BC08b] I. Bartolini and P. Ciaccia. Scenique: A Multimodal Image Retrieval Interface. AVI’08, 2008  

[BC10a]  I. Bartolini and P. Ciaccia. Automatically Joining Pictures to Multiple Taxonomies. In SEBD’10, 2010 

[BC10b] I. Bartolini and P. Ciaccia. Multi-dimensional Keyword-based Image Annotation and Search. In KEYS’10, 2010 

[BCC+06] I. Bartolini, P. Ciaccia, L. Chen and V. Oria. A Meta-Index to Integrate Specific Indexes: Application to 
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 Preferences. Multimedia Tools and Applications Journal (MTAP), 2007 

[BCP00]  I. Bartolini, P. Ciaccia and M. Patella. A Sound Algorithm for Region-Based Image Retrieval Using an Index. 
 QPMIDS’00, 2000 

[BCP05] I. Bartolini, P. Ciaccia, and M. Patella. WARP: Accurate Retrieval of Shapes Using Phase and Time Warping 
 Distance. IEEE Transactions on Pattern Analysis and Machine Intelligence (TPAMI), 2005 

[BCP06]       I. Bartolini, P. Ciaccia and M. Patella. Adaptively Browsing Image Databases with PIBE. Multimedia Tools and 
 Applications  Journal (MTAP), 2006 

[BCP07] I. Bartolini, P. Ciaccia and M. Patella. PIBE: Manage Your Images the Way You Want! ICDE’07, 2007 

[BCP+09] I. Bartolini, P. Ciaccia, M. Patella, and G. Stromei. The Windsurf Java Library. Copyright (c) 2009 DEIS - Alma 
 Mater Studiorum, Università di Bologna, Italy, 2009. Web: http://www-db.deis.unibo.it/Windsurf/ 

[BCP10] I. Bartolini, P. Ciaccia, and M. Patella. Query Processing Issues in Region-Based Image Databases. Knowledge 
 and Information Systems (KAIS), 2010 
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 Multimedia Visiting Paths in Cultural Heritage Applications. Multimedia Tools and Applications Journal (MTAP), 
 2014 

[BP00]  I. Bartolini and M. Patella. Correct and Efficient Evaluation of Region-Based Image Search. SEBD’00, 2000 

[BPR10] I. Bartolini, M. Patella, and C. Romani. SHIATSU: Semantic-Based Hierarchical Automatic Tagging of Videos by 
 Segmentation using Cuts. AIEMPro’10, 2010  
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 Tools and  Applications  Journal (MTAP), 2013.   

[BPS11] I. Bartolini, M. Patella, and G. Stromei. The Windsurf Library for the Efficient Retrieval of Multimedia Hierarchical 
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[BR10a]  I. Bartolini and C. Romani. SHIATSU: Annotating Your Videos the Easy Way!. SISAP ‘10, 2010 

[BR10b]     I. Bartolini and C. Romani. Efficient and Effective Similarity-based Video Retrieval. SISAP ‘10, 2010 

[TBC+13] F. Tomasi, I. Bartolini, F. Condello, M. Degli Esposti, V. Garulli, and M. Viale. Towards a taxonomy of suspected 
 forgery in authorship attribution field. A case: Montale’s Diario Postumo. DH-CASE’13, 2013 
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