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Deep Indexing

• Working definition:

– An indexing system that supports discovery of
information objects at levels of granularity
beyond the abstract or article

• E.g., Figures, tables, other components
drawn from scholarly journal articles

– Make “information contained in tables, figures,
and graphs accessible through explicit,
detailed indexing” - E. Vawter, Searcher, May 2007.



Deep Indexing

• Is there a need?

– T&F hold data, images - organisms, objects,

phenomena - in a condensed fashion

– T&F important for judging article level relevance
(Bishop, 1999; Sandusky & Tenopir, in press; Olsen, 1994;

Stewart, 1996)

– Users do seek photographs, maps, data with high

specificity for teaching and research (Sandusky &

Tenopir; Sandusky, Tenopir & Casado)

– User want more efficient searching

• When seeking a map or image, be able to find one
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Challenges

• Extracting & processing components of

interest

• Indexing the components

• End-user experience



Challenges: Extraction &

Processing

• Two extraction approaches

– Identify, extract, and mark up components

from untagged documents (e.g., PDF, Word)

– Obtain tagged components from commercial /

association publication processes

• Processing depends upon many factors

– What do you want to expose?

– How do you expose it?



Challenges: Indexing

• Computational indexing approaches

• Human indexing

• Choose elements to index:

– Captions / legends

– Content of tables

– Text referring to tables and figures

– Images



Challenges: End-User

Experience

• End-user experience

– Will users recognize they have direct access

to components?

• Will users know how to utilize it? (Bishop)

– What does it mean to rank components

returned in a search set? (Liu, et. al.)

– What is a good component search interface?

(Hearst, et al.)



Deep Indexing Implementations

• Four implementations

– DeLIver (Desktop Link to Virtual Engineering

Resources) - 1996-2000

– Illustrata - 2006+

– TableSeer (CiteSeer) - 2006+

– BioText Search Engine - 2007+



Deep Indexing Implementations

• DeLIver (Desktop Link to Virtual

Engineering Resources) - 1996-2000

– Full text of 50 journals in engineering,

 physics, and computer science

– SGML feeds directly from publishers,

normalized and indexed



Deep Indexing Implementations

• DeLIver

– Direct, automatic indexing of components
• Full text, abstract, title, author, author affiliation,

section headings, journal title

• Article body only

• Cited references

• Table captions

• Table text

• Figure caption



Deep Indexing Implementations

• DeLIver

– “Extended citation”

• Citation, affiliation, abstract, link to corresponding A&I index

records

• Link to full text

• List of and links to figures and tables from article

– Caption and icon (not image thumbnail)

• References (with links)

• Links to citing articles in database



DeLIver Screenshot

Figures &

tables



Deep Indexing Implementations

• Illustrata - 2006+
– Developed in 2005-2006 by CSA (now ProQuest

CSA)

– Prototype evaluated summer 2006
• 300,000 figure / table objects

– 60 scientists in nine universities / research institutes
in U.S. and Europe

– Product in 2007
• 1,000,000 figure / table objects, most from 2000+

• 1,000 peer reviewed journals



Deep Indexing Implementations

• Illustrata component search fields include

– Object Descriptors

– Object Geographic Terms

– Object Statistical Terms

– Object Subject Terms

– Object Taxonomic Terms

– Caption



Results: Article view



Enhanced abstract



Object

record - pt. 1



Object

record - pt. 2



Object search: results



Deep Indexing Implementations

• TableSeer (CiteSeer) - 2006+

• Addressing:
– Table search engine

– Table metadata specification

– Table detection / metadata extractor
• Untagged documents

– Table results ranking algorithm

• Not focused on interface
– But see http://chemxseer.ist.psu.edu/



Deep Indexing Implementations

• BioText Search Engine - 2007+

– 80,000 objects

– 20,000 articles

– 150 open access journals from PubMed

Central

– Growth in collection size & function



Results: Article view



Enhanced abstract



Object record



Object search: results as list



Object search: results as grid



Object search: table results



Interface Comparison

• BioText and Illustrata

• “Enhanced abstract” view of same article







Opportunities and dangers

• End-user evaluation (DeLIver; Illustrata):

– Higher precisions searching

– F & T help relevance judgments

– Direct access to high-quality artifact

• Without getting paper

– F & T use in teaching / presentation



Opportunities and dangers

• End-user evaluation (DeLIver; Illustrata):

– Disaggregated components are re-used in

new text and performative documents

• Papers, proposals, presentations

– Support comparisons of many kinds

• Sanity checks; find useful data (tables)

– Creating data compilations

– Finding data is cheaper than generating it



Opportunities and dangers

• However
– Interface complexity

• Filters (e.g., categories; dates) important

• Illustrata vs. BioText

– Broader communications impacts
• Effect of decontextualization of components

• Citing components? How and what creator benefit?

• Preparing components that can stand alone

– Information professionals
• Promoting and supporting new discovery systems

• Understanding disciplinary differences



Opportunities and dangers

• However

– Incommensurate implementations

– Lack of standards

– Lack of openness
• Proprietary system has greatest functionality



Issues for research and

development
• The road to universal discovery

– Metadata standards for independently findable, first-
class objects / components

• Tables, figures, maps, photographs, graphs now

• What about
– Datasets

– Workflows

– Simulations

– Digitized specimens

– Others?

– Integration of component / object search and
retrieval into next generation discovery tools



Issues for research and

development

• Open extraction and indexing systems

– Precision / recall test for technical evaluation

– Need comparative, contextualized user
studies (e.g., compare BioText to Illustrata)

0TableSeer

8BioText

60Illustrata

108 + 350 surveysDeLIver

End UsersSystem



Issues for research and

development

• Between-discipline studies

– Patterns of component discovery and use
• Object types

• Discovery and use patterns

• Improved contextualization

– DeLIver evaluation as model

– Component systems as part of an ecology
• BioText and Illustrata



Issues for research and

development

• It’s a question of end-user benefits & costs:

– Does focused searching on components yield

improved results (better, faster)?

– Does component availability transform scientific

practice in positive ways?

OR

– Are these additional separate systems to search?

– Does component searching create larger results sets

to evaluate?



Issues for research and

development

• Practice transformations: writing &

publishing to ease components use

– Create objects as if they will stand alone

– Publishing processes support automatic

extraction and downstream processing

– Use persistent object identifiers to cross-link

• Articles

• Components

• Datasets
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