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Introduction and Motivation

e Portable Document Format (PDF) is the main file format for publishing full text in the scientific e Besides textual information in full text documents, additional
community sources for extracting information can also be considered:
—The supplementary material with additional results
— Tables summarizing important facts
— Figure captions providing short summarizations of depictions
- Footnotes providing additional information
= Not all of that is available in provided XML files (e.g. by PMCQ)

e Number of electronically accessible publications is increasing (open access)
e More entities can be found in full text compared to abstracts [3]
e Visualization of enriched entities in original PDF layout helps understanding and interpretation

Methods

Implementations to read/write PDF in UIMA framework:

Challenges

Read document
(1) Create Objects: Letters,
Words, Lines

PDF is a graphically oriented format 1. Transform document into suitable data structure (PDFBoXx)

= extraction of content is non-trivial!

2. Reconstruct wrapped words with TgX heuristic and
Wikipedia-lookup

e No logical markup: tables, figures, headers,
footers and footnotes interrupt text flow

. . @B Reconstruct Wrapped Words
3. The reading order is reconstructed and text blocks are created

e Stored text order corresponds only roughly
to reading order

(a) Use stored order unchanged or
(b) Apply hierarchical clustering on words (followed by sorting)

Segmentation

?
Document-based Result bad?

— Order of paragraphs can be incorrect 4. Text blocks are classified rule-based and separated from main

. . Result good? Clustering-based
— Column-wise layout is not always stored text
column-wisely e Abstract; Header/Footer; Tables/Figures; Captions; ) Block classification
e Hyphens are added to wrap words Footnotes

e Encoding issues, mapping to standard
characters needed

5. Entities are annotated using a UIMA Analysis Engine of
interest (e. g. to annotate gene names)

R UIMA Analysis Engine Workflow

e Content included, which is invisible 6. Entities are highlighted in the PDF document and link outs

Weird text orders are attached to the found entities (iText, JavaScript)

@ Visualization in original PDF

Results

Examples
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Classification results on randomly
selected independent set from PubMed
Primry research Central Open Access Corpus

C-type natriuretic peptide concentrations in the plasma and
cerebrospinal fluid of patients with subarachnoid hemorrhage
Kazumi lkeda*, Toshiaki lkeda®, Toshiaki Onizuka®, Hiroo Terashi* and Tadaharu Fukuda®

Evaluation on 800 full documents
sampled from PubMed Central Open
Access Corpus

& B Avaiintle cnline hipiiocirmecamcontent/EF0ST

e 71 pages (excluding front pages) e Includes 27660 wrapped words!

Search for Genes/Proteins [1] and IUPAC
T O e 37 complete PDF publications Names [2] in PDF and provided XML
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clarify the mechanism of vnsosrpnsm it is important to improve this cutcome. C-type natriuretic peptide
(CMP) iz present in the brain as a cerobral vascdilator; it is also an endothalium-derived relaxing factor

produced via cGMP. We speculated that CHP might be an inhibitor of cerebral vasospasm after
subarachneid hemomhage (SAH).

Methods: To clarify the role of CNP in cerebral vasospasm after SAH, we con

maonitoring of CHP concantrations C-type natriuretic peptide tients who had

undergone clipping within 24 hour ]

for angiographic spasm) and gro| ENtrez Bxaminad CNP

concentrations in the CSF of pa Ensembl nall orthopedic

operations, as reference patients. | ——
UniProt

Block Classification Example
removed in online version

Header/Footer 0.99 0.94 0.96
Abstract 0.83 0.90 0.86

90180 in PDF, 52987 in XML
e IUPAC mentions:

Results: The CHNP concantration . patients and
dacreased in both test groups, but we did not observe any significant difference between the groups.
CHP concentrations in the plasma did not change in either group.

1537 in PDF, 829 in XML
e Unique Gene mentions:

Table caption 0.61 0.99 0.75
Table cell 0.95 0.91 0.93

Figure caption 0.99 0.93 0.96 35375 in PDF, 18499 in XML

matic patiants had highar carebrospinal fluid (CSF) levels  (CNP) is tha primary active natriuretic tide in the TeXt In flgure 0.91 0.68 0.78 ‘ Unique IUPAC mentions:
B - — S o Footnote 0.90 0.79 0.84 1098 in PDE. 646 in XML

Conclusions: CHP concentrations in the CSF were high in the acute phase after SAH, whereas
plasma CHP concentrations remained constant. However, our findings did not support our hypothesis
bacause we did not find any relationship batween vasospasm and changes in CHP concentrations in
the CSF.

Keywords: carabral vasospasm, C-type natriuretic peptide, subarachnoid hamorrhage

Introduction of intereukint and interleukin-8 than asymptomatic
Carabral P after subarachnoid hemorhage  patients [1,2], and nitrites/nitrate increased in the CSF in
(SAH) have been studied from varicus aspacts, whichis a ~ SAH patients [3,4].

poor outcome rasulting from SAH with a nupturad carsbral

Visualization Example

Further Work

e Develop document structure recognition

Summary

e Work flow enables processing full text PDF documents in UIMA

e Visualization in PDF document helps understanding and interpretation e Compare the performance of common identification tasks in

e Elements like tables and figures are classified in the document parts of documents

e Extendable work flow and applicable to different identification tasks e Evaluate performance of existing annotation engines on PDF documents
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