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Structure of the Talk
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Definition: Ontology

Gruber (1993): “An ontology is an explicit specification
of a shared conceptualization.”

explicit:
Everything the system has to know must be represented in the system.

shared conceptualization:

In particular, even the information

human beings do not communicate (since it is self-evident for us),
has to be represented.
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About Knowledge

» Declarative Knowledge
—>facts (encyclopedic knowledge)
—> situational knowledge / context
> rules

» Procedural Knowledge
—>how to act
—>how to apply rules
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About Knowledge

Specific facts are stored in the data base.
» The 3./PzBtI84 is attached to the PzGrenBtl332.

General facts are stored in the data base

as well as in the ontology.
» Each unit has a commander.

The Relations among Facts are stored in the ontology.
> If unit A is under operational control of unit B
then unit B exercises operational control on unit A.
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Building Up the Ontology

The Ontology, this talk is about, is meant to be
part of an army battle C2 system. Ilts domain
therefore is the battlefield.

To be more precise, we use the ontology as part
of the so-called Sokrates-system,
a system under development.
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The Sokrates-system
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The Sokrates-system: components

Components Task

Sentence Boundary The report is resolved into sentences.
Detection

Information Extraction The content is represented

by formal means.

Semantic Processing The formal representation is
enriched.
Warp-Up Processing Map entries as well as

data base entries are generated.
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The Body Structure of the Ontology

» Hierarchy of Classes (Inheritance !)
» Instances
> Attributes: Feature-Value-Pairs,

» Constraints
» Reasoning-Mechanisms
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CHTHING A
@ (C) SYSTEM-CLASS A
@ (CIThing &
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() ParaMil
(C) Soldier
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@ () Military_Org &
@ (C) Unith

¢ Coomatr The hierarchy of classes

@ Anti_Armmour_Linit
@ Armoured_LInit
(T Aviation_Unit

© Cavaly represents the
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@Fire_Suppnrt_Unit 1% . 7 H
© infanty X is a Y’-relation.
@Hecnnnaissance_umt
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Engineer_Lnit
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{C) Logistics_Unit
mMaintenance_lLUnit
(T Medical_Unit
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L gy : . ==
Q@ @"Elarrier*"L §§ Mame Type Cardinality Other Facet:
@ Winefield™ §§ i minefield_persistence Symhbol zingle allowed-values={permaneant re
@ Bridge ™ |5 | minefield_depth Symhbol zingle allowed-values={surface,subs
@ Faosition™ : i minefield_stopping_power Float single minimum=0.0, maximum=0.1
@,&,irﬂemﬁ §§ i minefield_purpose Syrmbal single allowed-values=fheaw_tactica
&= @Actiunﬁ §§ i minefield_pattern Syrmbal single allowed-values={regular thicke
&= @ Object—LDcatinnﬁ i minefield_type Syrmbal single allowed-values={anti_person,:
&= (C) Ohject-Status o| 13] forefront Symbol single allowed-values={M ME E SE,S,
(T Facility-Status 2| 3] monitor Instance single clagses={Lnit}
@ Contesxt : i status Float single minimum=-1.0, maximum=1.0
@ Reporting_Data i state Syrmbal single allowed-values={planned,onh,o
&= (C) Equipment_Pattern & o| IS center_longitude Float required single
@-@Datetimeﬁ | 5] code_name String zingla
&= (C) Geometrial_Cbject® |5 | center_latitude Float required single
(C) Meteorological_State o 13| name String single
o| 5] activation_value Float single
| [8] buffer_input Float single
§§ |5 | buffer_activation Float single
§§ i center_line @ Instance required multiple claszses={Point}
§§ i width @ Float reguired single minimum=0.0
| |S] dimensionality® Float reguired single minimum=0.0, maximum=3.0+

Each class has its specific attributes.
The attribute values are restricted.
Value restrictions are constraints.
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Direct Instances | V| C || [ 3 <> Weckel (Civilian)

<

[T Gahre
IM-CLASS A |2 Oesterley :

ject®
'Person®

Wieckel

(Tl Civilian (3
(1 Parahil
(CI Soldier (36

e A :
! Organlzﬂlﬂﬂ “| Birth Date Profession
"hateriel B

zation# | |

ion#
jectLocation
ject-Status A : :

sility-Status - (1) | Gender Blood Type Religion
htext : :

- A - -

patting_Data
uipment_Pattern &
tetime #

ametrial Object®

Most of the instances are provided by the underlying data base.
The core data base matches the LC2IEDM which also provides
class names, attribute names, and allowed attribute values.
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Example 1: Attachment

Direct Instances

v
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() Field_
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i (1 Dt A

T 1.pzBHIBe

|1 2.PzBHBY

[T 2./PzBtI84-Zug A
[T 2.1PzBtI84-ZuyB
[T 2.PzBtI84-ZuyC
[T 2./PzBtI84-ZugD
‘[T 2.PzGrenBti332
“[L> 2.PzGrenBti332-Zugh
{1 2.PzGrenBti332-ZuyB
|1 2.PzGrenBti332-ZuyC
I 3.PzBUgS

‘L 3.PzGrenBti332
T 4.PzBHS

T 4./PZBHS4-ZugA
T’ 4./PZBHS4-ZugB
[T 4.PzBYIB4-ZuyC
T 4./PZBHS4-ZugD
‘[T 4./PzGrenBti332
T 5.PzBHSY

[T 5./PzBHI84-ZugA
‘|1 5./PzBHI84-ZuyB

(C) Headguar [ 5./PzBtB4-ZugC

[T 5.PzBtI84-ZugD

T M ne DHE 2

Size

‘| Name

| |2/PzEtigs

Nationality

|| cov

:| Commander

Consists Of

GE

Size Hr

| FT 2.pzBtIR4 - Zugh
| (2> 2.pzBtIR4.- ZugB
| (2> 2.pzBtIR4.- ZugC
| KT 2.pzBtIR4- ZugD

Part OF
<I> Panzerbatallion84

Unterstelit An

Abgegebene Us

| untersteitte us

v

c

+

I 2.PzBtI84-ZugD

@ E.PIGTEHB“332-ZUQ[\

The ontology enforces that changes of operational control rmords

for all the units (instances) affected by the change
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Example 1: Attachment

v : Direct Instances | ¥ | C || 4f | ¥ N
T 1.PzBHg4
154 [T 2.pzBHIBY
|1 2.PzBtIB4-Zuga
‘|1 2.PzBtIB4-ZugB
= |1 2.PzBtIB4-ZugC
ation & ‘1> 2.PzBtIB4-ZugD
ernment_OrgA | Sk 2.PzGrenBti332
Wilitary_Oro A §§ @ 2.PzGrenBtl332-Zugh
(T UnitA [T 2.1PzGrenBti332-ZugB
§ (C) CombatA| 2T 2.PzGrenBti332-ZugC
(S air_De| [T 3.1pzBHI84
(C) Anti_A - 2> 3.PzGrenBti332
(Sl Armou| [T 4.PzBHS4
(C) Aviatio| - [I> 4.PzBUB4-Zugh
() Cavalr - 1> 4.PzBtIB4-ZuyB
(C)Field_{ - [T 4.PzBtIB4-ZuyC
(C)Fire_g| - [I> 4.PzBtIB4-ZugD
() Infantry - 2> 4.PzGrenBti332
(S Recon| [T 5.1PzBH84
@ (C) Suppart® | [T 5.PzBH84-Zugh
@ (C) Service # | }I> 5./PzBHB4-ZugB
(C) Headguar] [ 5.PzBtIB4-ZuyC
(E) Corvoy [T 5.1PzBtIB4-ZugD
(C) Posth -[1> 5.PzGrenBti332
Siwil_Org §§ @ 5.PzGrenBtl332-Zugh

This automatically includes the uni
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Example 2: Agent of an Action

(Military) tasks are resolved by units.

An analysis of the order
“C to all, position 3.1 advance, over!”
by syntactic means, however, suggests

that it is the position 3.1 which has to advance.

Forschungsinstitut fur Kommunikation, Informationsverarbeitung und Ergonomie

— FGAN

Informationstechnik und FUihrungssysteme

e



Relatiunship|5upert... - || V" C || i?" by
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Example 2: Agent of an Action

C) THING A
® () SYSTEM-CLASS A
@ (C)Thing A
& (C) ObjectA
&= (C) Location #
® () Action
&= (C) TagkA
{C) EventA
@ (C) Primitiva A
& (C) Object-Location &
&= (C) Object-Status A
(T Facilit-Status
@Cnntex‘t
@Repnrﬂng_Data
&= (C) Equipment_Pattern #
& (C) Datetime &

The ontology determines that actions are

I'C) Action (NETWORK-CLASS) lcl|
:| Name Documentation Constraints VIC| +| =
|A|:ti|:|n |

/| Role

||anstract 2 |

| Template Slots ARy ﬂ = J -
Mame | Type | Cardinality | Other Facets

§§ Eatart_time Instance single classes={Moment}

§§ Eend_time Instance single classes={Moment}

§§ Ecnde_name String single

§§ Eduratiun Instance single ;| =

1 Eagent Instance single classes={Person,Organization

; Eactivatinn_\walue Float single

carried into execution by persons or organizations, only.
This is restricted even further in the case of military tasks.
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Example 2: Agent of an Action

Thus,
misinterpretations
are avoided

from the outset.
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Example 3: Intrinsic Reference

Local references often take the speaker or the hearer
as origin of the coordinate system (deictic reference):
“The sniper is behind the tree [from my/your point of view/].”

In some cases, however, the origin of the coordinate system
is the relatum (intrinsic reference):
“The tank stopped in front of the city hall.”
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Example 3: Intrinsic Reference

Ambiguities have to be resolved.
(Is the reference deictic or intrinsic ?)

| o

@ reporting unit:
“Battle tank stopped
in front of barrier.”
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Example 3: Intrinsic Reference

<I> Sperre_315 (Minefield)

Hame Code Hame

s Minimal requirement:

= - = Objects allowing for

TForeron\ — intrinsic reference
<L/) i must be represented
el me together with their

orientation.

Minefield Type Minefield Depth
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Example 4: Vague Reference

Sometimes, references are vague:
“South of Lintzel, 18 trucks, moving westwards.”
In order to place a symbol on the map,

vague references
have to be transformed into coordinates.
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Example 4: Vague Reference

On the basis of the vague reference
“South of Lintzel” a sector is calculated.
Within this sector, road sections

are marked, and the most probable
one is determined.

o
vt Rt 3
2 Wt e
bt Wy e
% el el ity
"'ﬂ-‘ B T A =

The center point of the determined
road section is calculated and the

) _...
b, ! . ,
st P _ _
W2 YR AT respective coordinates are used
P G LT

|/ for mapping.
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Future Prospects: Example 5

Part of the functionality provided by the ontology
will be inspired by
psycholinguistic models of language processing:
Kintsch, W. (1998): Comprehension. Cambridge University Press.

Step 1
The tank commander reports to the platoon leader:

¢6 . . . )
21in position, no enemy contact, over.
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Future Prospects: Example 5

Step 2

Information extraction transforms the report
into a formal representation.

The representation is enriched by the ontology.

This includes the explication of elliptical terms.
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Future Prospects: Example 5

Step 3

The ontology operates as (neural) network. Entities mentioned
In the report become active. Active items spread their activation.
Thus, associated items also become active.

68km/h
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Future Prospects: Example 5

Step 4

Within the ontology network, a tank representation stabilizes.
The representation focuses the tank’s capability to act and
ignores its capability to move.

This representation is used to analyze following reports.

If no contradicting facts are reported, the tank is assumed
to stay in the reported position.
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