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Challenges for Information Fusion in Retrieval Welcome to RIAO Conference, Pittsburgh PA Jaime Carbonell [email protected]



Language Technologies Institute Carnegie Mellon University May 30, 2007



CMU IR: Cast of Dozens • School of Computer Science [6 departments/institutes] – Language Technologies Institute (IR, MT, speech, …) – Machine Learning Department (data & text mining, …) – Computer Science Department (multi-media, algorithms, …) • Cross-Cutting Projects [Universal Library, Informedia, …] • Diverse Expertise & Collaboration [cross-dept, cross-disc…]
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LTI’s Bill of Rights • Get the right information



Search Engines



• To the right people



Personalization



• At the right time



Anticipatory Analysis



• On the right medium



Speech Recognition



• In the



Machine Translation



right language



• With the right level of detail 30-May-2007
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NEXT-GENERATION SEARCH ENGINES • Search Criteria Beyond Query-Relevance



•



– Popularity of web-page (link density, clicks, …) – Information novelty (content differential, recency) – Trustworthiness of source – Appropriateness to user (difficulty level, …) “Find What I Mean” Principle – Search on semantically related terms – Induce user profile from past history, etc. – Disambiguate terms (e.g. “Jordan”, or “club”) – From generic search to helpful E-Librarians
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MMR Ranking vs Standard IR



documents



MMR



query



IR



λ controls spiral curl 30-May-2007



r r r r r MMR( q , D, k ) = Argr max[ k , λSim(d i , q ) − (1 − λ ) max r r Sim ( d i , d j )] di ≠ d j



d i ∈D
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KNOWLEDGE MAPS: First Steps Towards Useful eLibrarians Query: “Tom Sawyer” RESULTS: Tom Sawyer home page The Adventures of Tom Sawyer Tom Sawyer software (graph search)



WHERE TO GET IT: Universal Library: free online text & images Bibliomania – free online literature Amazon.com: The Adventures of Tom…



Disneyland – Tom Sawyer Island DERIVATIVE & SECONDARY WORKS:



RELATED INFORMATION:



CliffsNotes: The Adventures of Tom…



Mark Twain: life and works



Tom Sawyer & Huck Finn comicbook



Wikipedia: “Tom Sawyer”



“Tom Sawyer” filmed in 1980



Literature chat room: Tom Sawyer



A literary analysis of Tom Sawyer



On merchandising Huck Finn and Tom Sawyer



30-May-2007
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The Universal Library



Project for the Ages 30-May-2007



(Y3K compatible) RIAO Conference



Universal Library www.ulib.org Million Book Project • • • •



Scan, OCR, index, 106 books Completed in 2006 US, China, India, Egypt ~20TB (tif, XML, …)



New Challenges • • • •



1M Æ 10M Æ 100M Copyright wars (Google) Search, summarize, translate Beyond books & journals – Images, videos, music – Science (next slides) 30-May-2007
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SEARCHING MATHEMATICS
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Has this integral ever been evaluated?
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= 30-May-2007
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MATHEMATICA C.F.: Integrate[ Times[Power[E,Times[ -1,Power[V1,2]]], Sin[Power[V1,2]]], {V1,0,Infinity}]



RIAO Conference



Indexing Images (vs just the labels)



Who is this guy? Easy for humans, hard to automate



30-May-2007



What is George W doing? Hard even for humans to answer…
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PROTEINS



(Borrowed from: Judith Klein-Seetharaman)



Sequence Æ Structure Æ Function Primary Sequence



MNGTEGPNFY PLNYILLNLA KPMSNFRFGE HFIIPLIVIF SDFGPIFMTI



VPFSNKTGVV VADLFMVFGG NHAIMGVAFT FCYGQLVFTV PAFFAKTSAV



RSPFEAPQYY FTTTLYTSLH WVMALACAAP KEAAAQQQES YNPVIYIMMN



LAEPWQFSML GYFVFGPTGC PLVGWSRYIP ATTQKAEKEV KQFRNCMVTT



AAYMFLLIML NLEGFFATLG EGMQCSCGID TRMVIIMVIA LCCGKNPLGD



GFPINFLTLY GEIALWSLVV YYTPHEETNN FLICWLPYAG DEASTTVSKT



VTVQHKKLRT LAIERYVVVC ESFVIYMFVV VAFYIFTHQG ETSQVAPA



Folding 3D Structure



Complex function within network of proteins



Normal 30-May-2007
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PROTEINS



Sequence Æ Structure Æ Function Primary Sequence



MNGTEGPNFY PLNYILLNLA KPMSNFRFGE HFIIPLIVIF SDFGPIFMTI



VPFSNKTGVV VADLFMVFGG NHAIMGVAFT FCYGQLVFTV PAFFAKTSAV



RSPFEAPQYY FTTTLYTSLH WVMALACAAP KEAAAQQQES YNPVIYIMMN



LAEPWQFSML GYFVFGPTGC PLVGWSRYIP ATTQKAEKEV KQFRNCMVTT



AAYMFLLIML NLEGFFATLG EGMQCSCGID TRMVIIMVIA LCCGKNPLGD



GFPINFLTLY GEIALWSLVV YYTPHEETNN FLICWLPYAG DEASTTVSKT



VTVQHKKLRT LAIERYVVVC ESFVIYMFVV VAFYIFTHQG ETSQVAPA



Folding 3D Structure



Complex function within network of proteins



Disease 30-May-2007
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Searching for Protein Structures at Different Levels of Granularity • Protein Structure is a key determinant of protein function • The gap between the known protein sequences and structures: •



– 3,023,461 sequences v.s. 36,247 resolved structures (1.2%) How do we query with a structure, or with a function to see which proteins match?



30-May-2007
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Last Words • “IR will herald the next revolution in information • • •



utility” – Herbert A. Simon, circa 1985 “The web without search engines is like the night without Edison” – Anonymous “A picture may be worth a thousand words, but a book is worth a thousand pictures” – Yours truly “Billions and billions” – Carl Sagan Have a Great Conference!
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