
Knowledge Superiority Parameter – a Metric 
for Network Centric Warfare (NCW)?

Justin Beck 
Terry Moon

Coen van Antwerpen
Hayley Reynolds

Defence Systems Analysis Division

Adam Forsyth

Land Operations Division



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
01 OCT 2003 

2. REPORT TYPE 
N/A 

3. DATES COVERED 
  -   

4. TITLE AND SUBTITLE 
Knowledge Superiority Parameter a Metric for Network Centric Warfare 
(NCW) 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Defence Science And Technology Organisation, Defence Systems Analysis 
Division 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release, distribution unlimited 

13. SUPPLEMENTARY NOTES 
See also ADM001929. Proceedings, Held in Sydney, Australia on July 8-10, 2003., The original document
contains color images. 

14. ABSTRACT 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

UU 

18. NUMBER
OF PAGES 

10 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



precisionFo
rc

e r
at

io
s

networksC4ISR

The Problem?

– NCW concepts include the primacy of information and its 
exploitation using technology.

– Evaluating the military worth of knowledge derived from 
information is, however, a major challenge for the international 
OR community.

NCW Combat
outcomes



Lanchester Equations Reformulated
In 2001 Darilek et al introduced knowledge-enhanced Lanchester 

equations in an effort to gain insight into the potential contribution 
of knowledge to combat operations. They:

– Regarded knowledge as taking account of both the quality and value 
of information.

– Introduced a knowledge superiority parameter, Γ, determined from 
the maximum number of enemy a unit encounters in a combat cycle,

where KB is the knowledge blue forces have of red forces and KR is 
the knowledge red forces have of blue forces. These knowledge 
factors represent the knowledge available from external sources.

KB

KR
=Γ _



The NCW Case
– The question arises as to whether the linear or square 

Lanchester law applies for NCW.
– Darilek et al. noted that if the number of encounters is directly 

proportional to a side’s external knowledge then for a blue 
victory:

and M and N are the effectiveness of the Blue and Red forces 
respectively.

– We contend that a NCW approach enables encounters 
through the external knowledge that is obtained and hence 
this condition applies.
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Agent-Based Distillations (ABDs)

– Similar to a cellular automata 
model.

– Agents are described by a 
number of variables.

– Agents behaviour is 
determined by these.

– Results of behaviours 
dependant on agents and 
environment.



Linking of Lanchester Equations with ABDs

– ‘Hook and crook’ approach to linking parameters 
such as SSKP to the theoretical Knowledge 
Superiority Parameter (KSP) through force- 
exchange ratios.

– ABDs provide a stochastic approach to 
determining force-exchange ratios for various 
sizes of forces and SSKP.

– Reformulated Lanchester equations link SSKP to 
KSP through force-exchange ratio.
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The MANA Scenario

– ‘Lanchester-like’ modelling, i.e.:
no terrain;
random movement;
randomly distributed.

– Opposing forces given same abilities (but to varying degrees).
– Sensitivity to force size was examined.
– Broad ‘scoping’ runs followed by detailed grid pattern of:

210 runs (7 SSKPs, 15 force ratios),
each with 500 Monte Carlo simulations.

– Winner was the side that increased its force ratio.



Results from MANA

MANA Data and Fit(*): 
Probability Blue Win vs Force Ratio (B/R) 

for various SSKP ratios (B/R)
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Knowledge Superiority Parameter versus SSKP

y = 2.3013x - 1.3261
R2 = 0.998
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In Summary

– Strengths
Establishes relationship between Γ and SSKP.
Simple approach where results can be readily obtained.

– Weaknesses
Relationship between Γ and other C4ISR measures is 
unclear.
Meaning of  in terms of situational awareness.

– Future Work
Exploration of Γ in terms of C4ISR metrics.
Linking of Γ to other measures of weapons 
effectiveness.


	Knowledge Superiority Parameter – a Metric for Network Centric Warfare (NCW)?
	The Problem?
	Lanchester Equations Reformulated
	The NCW Case
	Agent-Based Distillations (ABDs)
	Linking of Lanchester Equations with ABDs
	The MANA Scenario
	Results from MANA
	Knowledge Superiority Parameter versus SSKP
	In Summary
	Knowledge Superiority Parameter – a Metric for Network Centric Warfare (NCW)?
	The Problem?
	Lanchester Equations Reformulated
	The NCW Case
	Agent-Based Distillations (ABDs)
	Linking of Lanchester Equations with ABDs
	The MANA Scenario
	Results from MANA
	Knowledge Superiority Parameter versus SSKP
	In Summary

