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»Advent of structured databases in Semantic Web
RDF structures and resrl\nri-i\/o niiarv lanniianac

e.g., SPARQL, RDC _ .
> These languages ar http.//www.dfkl.de/RadSpe_ech/

patterns, which can
operators such as i

» For the next gene - -
interaction system: SRS 4 nsver

. - . in
durln_g data retriev e B Dt )
a major role. =

»In order to implem
efficient reasoning

“Give me drug
information.” + Click

non-schematic RDF on image region
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like queries, Uncertain RDF (URDF).
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Dialogue System Framework
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Core Answering Workflow :

The backend access
has been extended
by addressing URDF.

N N We use an Apache
Multimodal . Application
Client I D|alogue System gsckend ] Tomcat server for
|- this purpose.
— AT
User | Inter- Request
Input pretation Data
| Inter- | ~————
) ~— \l action )
System | Presen- Retrieve
Output | tation Data
— \ 2\

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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TR Rt | Sy S
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Example Dialogue
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T s

» 7 S: *Synthesises a summary of the
graph’s interpretation. *
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“"Where does he (Al Gore) live?”

Gl

N2:livesIn(Al_Gore Washington,_D.C.)[T|0.514]
edg BECAUSE $10:0.044:[isMarriedTo(?X,?Y), livesin(?X,7Z)]=>livesIn(?Y.?Z)

;)-i NB:livesIn(Tipper_Gore, Washington,_D.C .)[T|0.264]

L‘—) N7:0R

edge

edg

NS:livesin(Tipper_Gore Washington,_D.C.)[T|0.264]
edg BECAUSE 510:0.044:[isMarriedTo(?X.7Y). livesIn(?X,?Z)]=>livesIn(?Y.?Z)
ed

N17 livesIn(Vice_Presidency_of_Al_Gore Washington,_D.C.)[T|0.249]

l ' I p I m;ﬁ:zik institut
Cy : livesIn(a,b) «— marriedlo(a,c) A livesIn(c,b)

C . livesin(a,b) «— marriedlo(a,c) N\ bornln(a,b) \ borniln(c,b)
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“This lymph node
here, annotate

Hodgkin-Lymph.”

Desktop <->

Touchscreen,
Speech
and Multimodality

/ Patient Finding CT/MR Imaging
Workstation Center
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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 'Y
unavailable in the current ymagin
clinical finding process at the :
partner hospitals and the
radiologist can directly detect
errors visually.

Bildtyp: ORIGINAL PRIMARY A...
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egion Selection
Tools

1al Ontology: RDFS,0WL,...

\ p

Upper Ontology:
time, space, organization, person, event
= = - = =
Information Element g Medical Ontologies 3 5
Ontology = s9
images, texts, = 'g 2
volumes, ... o EMA ICD-10 Visual S
— S Charac.
Clinical Ontology || .= S
-doctor, nurse, patient|| & || Annotation: Annotation: || 3 & Vieuaization
: o Annotation Desktop E ° Automatic pationt Histon
-medical case E|| Dialogue Annotation || 5 € anotaton atient History
-DICOM Ontology || < Tool =9 »
98 E <=|l«5F -
. . ceB||Ia||z8|ced z
Thesauri & Taxonomies § RS | 582 g
83¢l° 55|33 4 2

/"garch cornpar;lﬁé‘\
“.Lymphoma cases."

~“Sorry, not avai able.,
t the moment.”

Interaction \

Erangen Hospital, Dapartment of Radology

Pt M, Wller Image: DCIM1483 Rfentng physician ID:
D: 36716263861 Geries: 3454130510 Date of 5aus:23.10.2010
Findings

Fis [Radlex Jico e

o | dp Byt one ffw—?‘-«;gﬂ_?

Fally ver: [Yew/Ho]
Iron deposition: [nonefaifu

Gall blackdor is [aorme¥bormal] and there is
intrshepatic or axrahspatc blary ductal distation [Yes/No].
Fim erhancement [ YesiNo]

Ciher oyets  cyetic masses: [Yee/No]

Gestures: @ O m D \/ —

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.

Daniel Sonntag
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]
Ontology-based Visual MEDICOOnElES

® Sesame Triplestore
® >2 Mio. Triples

Semantic ® Semantic
: . Annotation Store
Navigation

Navigation Application

Semantic
Search 4

Query
Broker

State of the Art Organ
and Landmark Detection

Answeer:
Linked

)
3D Volume Renderer Data (a)

® Based on MITK

“Give me drug
information.” + Click
on image region
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COMET. Combined Scenario, e o

Recognition of Devices and Media %’Q’THESEUS
Exchange N el

Camera
Pattern recognition
and device detection

Terminal

WLAN enabled mobile
devices on multitouch table

Data Matrix Barcode software
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