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Status Report: Major Achievements at SCAI in 2006 / 07  

ProMiner – Dictionary - based Named Entity Recognition

1. Successful participation in BioCreative 2006; rank 3 (F-score 0,799) out of 21 
participating systems in task  gene protein name recognition and normalization 
[rank 2: F-score 0,804; rank 1: F-score 0,810] 

2. Extension of ProMiner functionalities beyond biological entities: integration of 
chemical and medical dictionaries; extension towards integration of ontology-
derived dictionaries (GO; ANEURIST disease-ontology)

3. ProMiner installed as UIMA service in testbed installation



Seite 3

Status Report: Major Achievements at SCAI in 2006 / 07  

SCAI – Machine Learning - based Named Entity Recognition

1. Successful participation in BioCreative 2006; rank 4 (F-score 0,8633) out of 21 
participating systems in gene mention task [rank 1: F-score 0,8721; rank 2: F-
score 0,8683; rank 3: F-score 0,8657] 

2. Extension of ProMiner functionalities towards entity-types that cannot easily be 
represented in dictionaries (e.g. certain SNP-information; IUPAC names)

3. IUPAC and SNP identification with conditional random field approach available 
as ProMiner add-ons. 
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Status Report: Major Achievements at SCAI in 2006 / 07  

@neuLink

Development of a Persistence-Layer for Extracted Information in EU-Projekt
@neurIST (IST-027703)

1. Oracle-based system storing the results of ProMiner runs and integrating 
reference databases (UniProt; EntrezGene; dbSNP; PubChem) with textual 
objects

2. Used in EU-Project @neurIST for aggregation of disease-related information, 
including SNP-Information on the genes identified by ProMiner (in collaboration 
with the IMIM Institute in Barcelona)

3. Tagging of gene & protein names, drug trivial names, IUPAC names, disease 
terminology, chromosomal position information, SNP information and OMIM 
references in the entire MEDLINE 
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@neuLink - a disease-specific literature mining environment
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Drugs Associated with Aneurysm Rupture
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+ Drug Names
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@neuLink „Document View“
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+ Gene/Protein
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Status Report: Major Achievements at SCAI in 2006 / 07  

ChemoCR – reconstruction of chemical information from structure depictions 

1. Partnership between InfoChem and SCAI on further development of ChemoCR

2. First large scale test runs provide basis for classification of types of depictions

3. First steps towards multi-modal information extraction: using ProMiner and 
ChemoCR simultaneously on patent literature
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Beyond Analysis of MEDLINE: Information Extraction from Patents 

Current challenges in text mining (at least at SCAI):

1. Information extraction from large corpora of full text documents

2. Combination of text analysis and analysis of chemical structure depictions

3. Normalization (mapping of text objects to database reference entries) issues: 
ProMiner normalized so far on UniProt and EntrezGene; mapping of SNPs to 
reference databases and mapping of chemical names and structures to chemical 
reference structures are completely new challenges
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Named Entity Recognition in Full-Text Patents 
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Chemical Entities Related to Target Estrogen Receptor 
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Multimodal Tagging: Embedding ChemoCR Reconstruction 
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Linkout to PubChem through InChI  
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Embedded Reconstruction of Reaction Schemata 
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Potential Knowledge Gain Through ChemoCR Analysis 

One of the key questions associated with multi-modal patent mining 

is: do we gain from being able to simultaneously analyze text and 

chemical structure depictions?

What is the “gain of knowledge” if we combine text analysis and 

image analysis?
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Molecules can be Found in Text

560 different molecules (fragments) identified in text

Mapping to PubChem via dictionary (name to InChI)

Mostly known structures
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Structure Depictions Frequently Contain Novel Structures
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Reconstruction of Synthesis Pathways from Patents: an Example

35 could be 
converted to 
structure using a 
single name to 
structure tool
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Biological Background Information
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A Synthesis Reaction Schema
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ChemoCR GUI

Input:
Bitmaps

Output:
Molecules
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From Picture to Reaction: Pre-Processing

0: Picture

BMP after scaling 
& binarization



Seite 24

From Picture to Reaction: Identification of Connected Components

0: Picture

1: Connected Components

1 component
- Bondset
- Letter
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From Picture to Reaction: Tagging of Characters

0: Picture

1: Connected Components

2: Tag Text

Text or 
Bond?

Text or 
Bond?
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From Picture to Reaction: OCR of Identified Characters

0: Picture

1: Connected Components

3: OCR

2: Tag Text
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From Picture to Reaction: Identification of Lines (Bonds)

0: Picture

1: Connected Components

3: OCR

2: Tag Text

4: Vectorizer
Only the 
bonds, 
please
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From Picture to Reaction: Applying Chemical Knowledge

0: Picture

1: Connected Components

3: OCR

2: Tag Text

4: Vectorizer

5: Expert System

Associate 
semantics:
- Bond
- Atom
- Reaction 
symbol
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From Picture to Reaction: Interpretation as Chemical Graphs

0: Picture

1: Connected Components

3: OCR

2: Tag Text

4: Vectorizer

5: Expert System

6: Chemical Graph

Connect 
everything & 
mind the gaps
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From Picture to Reaction: Representation Format

0: Picture

1: Connected Components

3: OCR

2: Tag Text

4: Vectorizer

5: Expert System

6: Chemical Graph

7: Molecule

Annotation

Molecule
Reaction
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From Picture to Reaction: Error / Problem Detection

0: Picture

1: Connected Components

3: OCR

2: Tag Text

4: Vectorizer

5: Expert System

6: Chemical Graph

7: Molecule

8: Validation

Sorry, but no 
Markush
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Reaction Schema Reconstructed by ChemoCR: 
Embedding the Resulting SDF in Patent Document View  
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Lessons Learned from First Encounter in Patent Mining
• Patents are the hardest data source for text miners

• Text and images comprise complementary information

• Chemical search thus has to be combined with text search

• Preprocessing needs a lot of attention (e.g. scaling, rotation, cleaning)

• Image categorization is required (identification of images containing chemistry 
versus images with mice, cells and different machines)

• Images in patents are sometimes a nightmare; quality ranges from bad to 
saumaessig, need for adaptive parameter optimization

• Extension for Markush and tables on the wish list; reconstruction of synthesis 
schemata works reasonably well 
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Next Steps on our Roadmap

1. Focus on pre-categorization of images (chemistry vs non-chemistry)

2. Generating rapid overview on entity-types in a patent and context („this patent 
talks about ....“)

3. Integration of dictionary-based, pattern-based and image-based information in 
the field of chemistry

4. Bridging from chemistry to biology and medicine: extraction of relationships 
between chemical and biomedical entities   
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Summary and Take Home Message 

1. ProMiner and ChemoCR work nicely on full text documents

2. ProMiner and ChemoCR can be combined to efficiently annotate full text 
patent documents, enabling queries that were previously impossible

3. The persistence layer based on @neuLink allows us to store the results of 
mining approaches and integrates them with other knowledge bases

4. However, we just started to adjust our machinery to the challenge of analyzing 
patent literature. We already face significant challenges in the area of 
document segmentation and image categorization

5. But: besides being a scientific challenge, mining of patents is real fun and that 
is why we will report on our progress in this field next year  
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