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New area of IR

»Advent of structured databases in Semantic Web 
RDF structures and respective query languages, 
e.g., SPARQL, RDQL, or SERQL. 
»These languages are based on the notion of RDF triple 
patterns, which can be connected via several query 
operators such as “union” or “filter”.

» For the next generation of human-computer 
interaction systems, explanation-based inference 
during data retrieval and uncertain knowledge plays 
a major role.

»In order to implement these properties, we use an 
efficient reasoning framework for graph-based, 
non-schematic RDF knowledge bases and SPARQL-
like queries, Uncertain RDF (URDF).

http://www.dfki.de/RadSpeech/
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Dialogue System Framework
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Core Answering Workflow

The backend access 
has been extended 
by addressing URDF. 
We use an Apache 
Tomcat server for 
this purpose.

The presentation has 
to be adapted to

the result of the URDF 
process, i.e., graph-
based explanations.

Basic processing chain
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Yago and Info Boxes

15.12.20105 Reasoning in Uncertain RDF Knowledge Bases

IE error-prone and 
inherently noisy
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Example Dialogue
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Interaction Sequence

»The dialogue concentrates around the questions 
about the URDF contents, i.e., factoid questions 
about celebrities, and the multimodal presentation 
of answer content.
» 1 U: “Where is Angela Merkel born?”

» 2 S: Shows corresponding result in a SIE.

» 3 U: “What do Angela Merkel 

and Al Gore have in common?”

» 4 S: Shows corresponding relation graph.

» 5 U: “Where does he live?”

» 6 S: Shows corresponding relation graph.

» 7 S: *Synthesises a summary of the 

graph’s interpretation.*
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Complex Explanation Graph

“Where does he (Al Gore) live?”
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Image Analysis in 
Biomedicine MEDICO

Retrieval and examination of 2D picture series 
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Radiology Environment

Touchscreen, 

Speech

and Multimodality

Patient Finding

Workstation
CT/MR Imaging

Center

“This lymph node 

here, annotate 

Hodgkin-Lymph.”

Desktop <->
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Speech Dialogue Evaluation

»The dialogue-based annotation 
can be done at a rate of approx. 
6 annotations per minute 
(including the visual feedback 
phase) whereas the desktop-
based annotation comes to a 
rate of approx. 3 annotations 
per minute. 

»Most importantly, the prototype 
dialogue system delivers 
semantic annotations which are 
unavailable in the current 
clinical finding process at the 
partner hospitals and the 
radiologist can directly detect 
errors visually.
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Incremental Knowledge Acquisition

1 2 3 4

x

“Search comparable

Lymph cases”

Structured/Structural 

Knowledge

Dicom

Desktop Annotation

Automatic Image recognition

Spatial

reasoning
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Information extraction is key for 
information mediation.

Multimodality is seemless
interaction with heterogeneous 
interfaces.

E.g., 3D to 2D slices and 
annotations.
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Neue MEDICO Architektur

• MEDICO Ontology

• Sesame Triplestore

• >2 Mio. Triples

• Semantic

Annotation Store

• 3D Volume Renderer

• Based on MITK

State of the Art Organ 

and Landmark Detection

Ontology-based Visual 

Navigation Application

Central Java-based Data 

Exchange Application

MEDICOServerMEDICOServerMEDICOServer
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Java APIJava API
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StoreStore

Query

Broker

Query

Broker
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COMET. Combined Scenario, 
Recognition of Devices and Media 
Exchange 

Data Matrix Barcode software


