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Lessons in Model Reuse - Introduction

 Return on Investment

 Legacy Army

– Predominately isolated, ‘Stove piped systems’ 

– ‘Humans in loop’ used to transfer information

 Future Army

– Digital Battlefield

– Configurable for different missions

– Integration and Interoperability
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The ‘Sandpit’*

 ‘Sandpit’ principles

– Model reuse from an existing pool of models

– Reduced rigour in verification of source models

– Rapid prototyping environment

– Specific capability constraint (Long Range Fires)
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*Q. Do et al., “A sandpit for systems engineering and systems integration education and research,” in Int. J. of Intelligent Defence Support Systems.

, 2009, vol. 2. no. 3. Pp 246-267.
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Long Range Fires

 Capability constraint with similarities to:

– existing functionality

– Air and Maritime functionality

– international capability

 Reuse

– Weaponeering* from Air force model
• Issues such as terminology, context
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*Weaponeering is the  process  of  determining  the  quantity  of  a  specific  type  of  lethal  or nonlethal means required to create a desired effect 

on a given target.
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Lessons learned

 Barriers to reuse

 Reuse types

 Reactive and proactive solutions
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Barriers to model reuse
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• Terminology

• Sources

• Ontology

• Tools

• Terminology

• Context
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Reuse types

 Spectrum of reuse:

– Full Reuse

– Component reuse

– Knowledge reuse
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From Engage - Task Reattack

From Track or Fix or Phase 4 - Further information required or verify event is of interest

Input from Fix - Further information required

Input from Track - not a TST,HVI, HPT, JIPTL/JTL Target

Input from Phase 4 - Issue/Revise plans and orders

From Engage - Task reattack

From Find- Collect data

Goes directly to track (Generate/update track)

From Fix - Further information is required

From Track - To verify event indication is of interest

From Track - Target is JPTL/JTL Target

From Engage - Task Reattack

From Track - Target is HPT/HVT or HVI or TST

From ??? - Evaluate

From Target - update mission plans

From confirm impact - To Conduct dynamic assessment of target

From Engage - Task Reattack

From Engage - Task Reattack

Nonlethal weapons

Lethal weapons
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Phase 4 -
Commander’s De... LP LP LP OR

OR

OR

1.5.1.2

Analyse task
order period for...

1.5.1.1

Monitor
operational envi...

OR

1.5.1.3

Verify
event/indication ...

1.5.1.4

Intelligence,
Surveillance and...

1.5.1.5

Collect data

1.5.1.6

Available
Sensors/Fire As...

OR

OR OR

1.5.2.1

Define
Target/Target Set AND

AND

1.5.2.2

Characterize
target

1.5.2.3

Classify target OR

1.5.2.4

Identify target

OR

1.5.2.4

Identify target

1.5.2.5

Locate target

AND

1.5.2.6

Valid Detection
Decision

1.5.2.7

Diseminate
collection/ target...

AND

OR

1.5.2.8

Is Further
information requ... LP

1.5.3.1

Generate/
update track AND

1.5.3.2

Determine target
significance/ ur...

1.5.3.3

Validate target/
target set

1.5.3.4

Sort

1.5.3.5

Assess blue force
proximity

AND

1.5.3.6

Update Target
Data LP LP OR

OR

1.5.4.1

Reduce effects/
nominate enga...

1.5.4.2

Evaluate
request/ nomina...

1.5.4.3

Prioritize targets

1.5.4.4

Determine time
available AND

1.5.4.5

Target point
mensuration

1.5.4.6

Evaluate window
of vulnerability

1.5.4.7

Assess weather
effects

1.5.4.8

Conduct threat
analysis

AND

OR

1.5.4.9

Determine
desired effects

1.5.4.10

Assess
engagement ca...

1.5.4.11

Formulate
engagement opt...

1.5.4.12

Submit combat
assessment requ...

1.5.4.13

Select attack
option AND

1.5.4.14

Conduct CDE

1.5.4.15

Verify ROE

AND

OR

1.5.4.16

Update mission
plans OR

1.5.5.1

Issue orders

1.5.5.2

Execute orders

1.5.5.3

Attack target AND

1.5.5.4

Support weapon/
flyout

1.5.5.5

Track weapon

AND

1.5.5.6

Confirm impact

1.5.5.7

((Reprioritize
assets))

OR OR

1.5.5.8

((Task reattack))

OR LP LP OR

1.5.6.2

Confirm impact of
weapon on target

1.5.6.3

Initial estimate of
damage

1.5.6.4

Detect changes
in functionality

OR

1.5.6

ASSESS
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Phase 6 -
Targeting Asse...

Defined Target/Target
Set Data

Issue/
revise pla...

Retask
Detection

Battle
Damage ...

Emerging
Target Data

Initial
Detection

Common
Operation...

High-
Payoff Ta...

Time
Sensitive ...

Restricted/
No-Strike...

HPT/HVT
target data

Updated
Target Data

Updated
JIPTL/JTL...

Updated
Event/Int...

JIPTL/JTL
target data

Updated
HPT/HVT ...

TST target
data

HVI target
data

Request
target dat...

Target
point men...

effbd Phase 5 - Mission Planning and Force Execution

Project:
WSAF - Design Pattern - US Joint Targeting - JP3-60

Organization: Date:
22 October, 2015

Fix is iterative through Find, as fix
receives more information abou t the

target (Charactiersation, classification,
identification and location) through the
Find 'available sensors/fire assets'it gets

to a point where it can claim 'valid
detection' and then the type of target is

disseminated through to Track
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Reactive and proactive solutions

 Leave work until later vs do upfront

– Amount of effort vs return on effort assessment

 Example solutions vs barriers

– Tools: choose tools that allow file import/export to other 
tools (proactive) vs manual movement of data (reactive)

– Ontology: use a stable ontology (proactive) vs realign 
different ontologies (reactive)

– Supporting documentation: document the development 
and configuration of the model (proactive) vs analysing 
and interpreting the model (reactive)
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Summary

 Reuse of models in military context is likely to 
provide a return on investment.

 ‘Sandpit’ environment provides relatively fast (initial) 
model development.

 Barriers to reuse need to be considered, but have 
solutions.

 These solutions may be reactive or proactive.

 Future work should expand on the barriers and 
solution space.
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Questions
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