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,QIRUPDWLRQ�SURYLGLQJ�'LDORJXH�6\VWHPV
Use language technology to create systems that can…

� Communicate with humans in a natural and efficient manner

� Collect, process and present information stored in various 
medias

� Adapt the interaction to various users and situations of use

� Use combinations of various modalities for input and output
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&DUH4XHVW

� Provide information on symptoms and diagnosis

� Will use ontologies on diagnosis, anatomy and symptoms

� Ontologies and classifications to be used for 
� document classification and retrieval

� dialogue management
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5HVHDUFK�DUHDV
� Design

� How should ontologies be designed to support the domain  
reasoning necessary in dialogue systems?

� How can ontologies be developed to capture and integrate different  
views of a domain?

� Use
� What type of functionality in dialogue systems can ontologies

support?

� How can ontologies be incorporated into a dialogue system  
framework to support high portability?
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6\VWHP�DUFKLWHFWXUH
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'RPDLQ�RQWRORJ\�± 'HVLJQ

� Atomic concepts: entity types and properties

� Type constraints, default values, cardinality restrictions on 
attributes

� Binary relations with domain and range restrictions

� Flexible taxonomic organisation, e.g. trees and ”islands”

� Simple monotonic or multiple non-monotonic inheritance

� Instances are stored in a Fact base
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'RPDLQ�RQWRORJ\�± 'HYHORSPHQW

%4
RQWRORJ\

6\VWHP
RQWRORJ\

8VHU
RQWRORJ\

:KDW�GR�FURZV�HDW"
:KLFK�LV�WKH�ELJJHVW�
ELUG"
+RZ�PDQ\�HJJV�
GRHV�D�VZDQ�OD\"
:KDW�GR�ZDWHUIRZOV�
ORRN�OLNH"

Question corpus
264 questions 
collected on a 
website by the 
Swedish Public 
Service Television 
Company

4 New entity types
6 New attributes

8 Entity types
33 Properties

30 Attributes
3 Relations
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'RPDLQ�RQWRORJ\�± (QWLW\�W\SH�WD[RQRP\
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'RPDLQ�RQWRORJ\�� 3URSHUW\�WD[RQRP\
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'RPDLQ�RQWRORJ\�� 3URSHUW\�WD[RQRP\
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4XHVWLRQ�LQWHUSUHWDWLRQ

Interpreter

4XHVWLRQ
7D[RQRP\

4XHVWLRQ

”What do crows eat?”

4XHVWLRQ�W\SH (Factual)

&RQWHQW�UHSUHVHQWDWLRQ

$QVZHU�W\SH (String)

Ents:  {<E1, Species, Crow>}
Props:{<A1, Feed ; O1:V1>}
Vals:  {<V1, String, EXIST>}'RPDLQ

2QWRORJ\
/H[LFRQV

	
�*UDPPDUV�

Syntactic
analysis

Ontological
analysis
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4XHVWLRQ�LQWHUSUHWDWLRQ
� Syntactic analysis

� FDG parse and advanced syntactic analysis
� Lexical items and dependencies

� Semantic analysis
� Ontological items and links

� Ontological analysis
� Disambiguation of properties and entity types

� Remove improper interpretations

� E.g. Linköping – City or Hockey team

� Relating entity types and properties
� Add missing values, entities or relations

� E.g. “Are there any nature programs tonight”
<E1, Nature-program, EXIST>
<E2, TimeIntervall, TONIGHT>
<R1, TemporalRestrict, E1:E2>
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4XHVWLRQ�LQWHUSUHWDWLRQ�� H[DPSOH
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,QWHUDFWLRQ�FRPSRQHQW�DUFKLWHFWXUH
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'LDORJXH�DQG�GRPDLQ�NQRZOHGJH�PDQDJHPHQW
� Dialogue management

� Anaphora resolution

� Ellipsis resolution

� Contextual interpretation

� Clarifications

� Domain knowledge management
� Verification of user requests

� Transformation of properties and entity types

� Reasoning about answers
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'0�± $QDSKRUD�DQG�HOOLSVLV�UHVROXWLRQ
U: Vilka fåglar häckar i Norrland 

S: Blå kärrhök, härmsångare och 
gråsiska.

U: Vad äter blå kärrhök 

S: Blå kärrhök: Lever mest av 
smågnagare, där sorkar är det 
dominerande bytet. 

U: Hur många ägg lägger den

S: En blå kärrhök lägger ca 3-6 ägg.

U: Hur stora är de

S: En blå kärrhök är omkring 52 cm 
lång från näbben till stjärtspetsen. 
En blå kärrhöks vingbredd är 
omkring 120 cm.

U: Gråsiskan

S: En gråsiska är omkring 13 cm lång 
från näbben till stjärtspetsen.

U: What birds breed in Norrland

S: Northern Harrier, Icterine Warbler, 
and Common Redpoll.

U: What does Northern Harrier eat

S: Northern Harrier: Feeds mostly on 
small rodents, the most common 
prey is field-mouse 

U: How many eggs does it lay 

S: A Northern Harrier lays 3-6 eggs.

U: What size are they

S: A Northern Harrier is about 52 cm 
from beak tip to tail. A Northern 
Harrier has a wingspan of about 
120 cm.

U: Common Redpoll

S: A Common Redpoll is about 13 cm 
from beak tip to tail.
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'0�� &ODULILFDWLRQ
U: Stare 

S: Du kan få information om starens 
utseende, flykt, föda, latinskt namn, 
häckningsplats, läte och utbredning. 
Vad vill du ha information om?

U: Utseende

S: Du kan få information om stares 
storlek och dräkt . Vad vill du ha 
information om?

U: Dräkt 

S: Stares vinterdräkt:Under perioden 
juni-september anläggs 
vinterdräkten med talrika vita 
fjäderspetsar och mörk näbb. 

U: Common Starling

S: You can receive  receive 
information about a Common 
Starling's appearance, flight, feed, 
Latin name, breeding location, call 
and distribution. Please specify 
what you are interested in. 

U: Appearance

S: You can receive information about 
the size and plumage of a 
Common Starling. Pleas specify 
what you are interested in.

U: Plumage 

S: Common Starlings winter plumage: 
During the period June-September 
they take on the winter plumage 
with numerous white feather tips  
and a dark beak. 
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'.0�± 9HULILFDWLRQ
U: Vad väger en fiskmås?

S: Det finns ingen information om vikt. 
Du kan få information om längd
och vingbredd .

U: How much does a Common 
Seagull weigh ?

S: There is no information available of 
weight. You can receive 
information about length and 
wingspan .
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'.0�± 7UDQVIRUPDWLRQ�RI�SURSHUW\
U: Vilken fågel är störst ?

S: Sångsvanen har störst vingbredd. 
Knölsvan och sångsvan är längst .

U: Which is the largest bird?

S: The Song Swan has the largest 
wingspan. The Song Swan and the 
Mute Swan are the longest .
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'.0�± 7UDQVIRUPDWLRQ�RI�HQWLW\�W\SH
U: Hur ser lommar ut

S: Välj en av följande lommar: 
vitnäbbad islom, storlom, 
smålom och islom .

U: Vitnäbbad islom 

S: Du kan få information om 
vitnäbbad isloms storlek och 
dräkt . Vad vill du ha information 
om?

U: Dräkt 

U: What do loons look like

S: Select one of the following loons: 
Yellow-billed Loon, Black-
throated Loon, Red-throated 
Loon and Great Northern Loon

U: Great northern loon 

S: You can receive information about 
the size and plumage of a Great 
Northern Loon. Pleas specify what 
you are interested in.

U: Plumage 
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8VH�RI�2QWRORJLHV�LQ�'LDORJXH�6\VWHPV

� Domain and range restrictions
� Disambiguation in interpretation
� Resolution of anaphora and ellipsis
� Clarifications

� Taxonomic relations
� Verification and transformation of requests
� Clarification information

� Cardinality restrictions
� Resolution of ellipsis with attribute values

� Default values
� Contextual interpretation

� Origin
� Verification and transformation of requests
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)XWXUH�FKDOOHQJHV

� Corpora-based development of ontologies

� Use of ontologies for Information Extraction in dialogue 
systems

� Use of ontologies for problem-solving dialogues


