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Center of Gravity Analysis

The center of gravity of an entity (state, alliance, coalition, or
group) is the foundation of capability, the hub of all power and
movement, upon which everything depends, the point against
which all the energies should be directed.

Carl Von Clausewitz, On War, 1832.
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The center of gravity of an entity is its primary source of moral
or physical strength, power or resistance.
Joe Strange, Centers of Gravity & Critical Vulnerabilities, 1996.

| f a combatant eli minates or 1 n
center of gravity, then the enemy will lose control of its power
and resources and will eventually fall to defeat. If the

combatant fails to adequately protect his own strategic center
of gravity, he invites disaster. Giles and Galvin, USAWC 1996.
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The CG-CC-CR-CV Approach to CoG Analysis

Centers of Gravity (CG): Primary sources of moral or physical
strength, power or resistance.

Critical Capabilities (CC): Primary abilities which merit a Center of
Gravity to be identified as such in the context of a given situation or
mission.

Critical Requirements (CR): Essential conditions, resources and
means for a Critical capability to be fully operative.

Critical Vulnerabilities (CV): Critical Requirements or components
thereof which are deficient, or vulnerable to neutralization,
Interdiction or attack (moral/physical harm) in a manner achieving
decisive results i the smaller the resources and effort applied and
the smaller the risk and cost, the better.
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Joe Strange,
Centers of Gravity & Critical Vulnerabilities, 1996.
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Critical Capabilities for a Center of Gravity
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Critical Capabilities and Requirements of a Leader

[National Leader as a Center of Gravity ]

Critical Capability Critical Requirements

Maintain protection Have means to be protected from all threats
Stay informed Have means to receive essential intelligence
Communicate Have means to communicate with the

government, the military and the people

Maintain influence Have means to influence the government, the
military and the people

Be a driving force | Have reasons and determination for pursuing the
goal of the led force

Maintain support Have means to secure support from the
government, the military and the people

Be irreplaceable Be the only leader to maintain the goal

a 2008, Learningdgents Center



lllustration: Saddam Hussein (lrag 2003)

(Critical capability to |

[Maintain protection ]

[Corresponding critical requirement ]

[Have means to be protected from all threats]

Means | A [Vulnerabilities ]

:Republican Guard Protection Unit A loyalty can be influenced by US-led coalition

P
lragi Military A loyalty can be influenced by US-led coalition
A can be destroyed by US-led coalition

- J

P
Complex of Iragi Bunkers A location known to US led coalition

A design known to US led coalition

A can be destroyed by US-led coalition

.

(System of Saddam Doubles
A loyalty of Saddam Doubles to Saddam can be influenced by US-led coalition
. A can be uncovered by US-led coalition y
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Disciple-COG at Army War College and Air War College

Center of Gravity Analysis Course

Disciple-COG was taught based on the Disciple helps military personnel
expertise of the cour s egesdorn cengetof gragity analysesw

used the CG-CC-CR-CV model. of scenarios of interest.

Teaching Problem

R E——— G—
| Learning KB solving

Sample Evaluations by Officers (Spring 2007)

s T 7 The use of Disciple is an‘ s | Disciple should be wt - A system like Disciple could 1
711 assignment that is well 71 used in future versions T be used in other 7
a suited to the course's (R of this course e[ AirWar College courses |
511 learning objectives 5 5 -
4 - 4 4 -
3 3 3
2 2 2
14 14 14
® - o ®
Stromgly Dibagree Mestral Amgee Stromgly Stromgly Disagree Mestral Agree Strosgly Stromgly Dizagree MNestral Agee Stromgly

Disagres Agree Disagmee Agee Dinmagree Agres

Tecuci G., Boicu M., Comello J, Adaststed Center of Gravity Analysis, GMU Press, 20(
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The CG-CC-CR-CV Reduction Analysis Model

1) Analyzinghe strategicCOGof a forceis |Analyze Analysis g¢f
reducedo the tasksof analyzinghe COG the strategic
candidates correspondingto its main
elementsof power (governmentpeople,
economynilitaryetc).

2) Analyzing COGcandidates reducedo the
tasksof analyzings CriticalCapabilitiethat
maymakata COG

3) Analyzin@ CiriticalCapabilitys reducedo
analyzingts CriticalRequirement@e. the
essentiakonditionsresourcesand means
neededby the criticalcapabilityo be fully
operative)

4) Analyzing CriticaRequiremergreducedo
determiningwhetherit has any Critical ,
Vulnerabilifye. deficiencyrvulnerability | Joe Strange, Centers of Gravity & Criti
neutralizationinterdictionor attack in a | Vulnerabilities, 1996 (first printing), 2(
manneachievindecisiveesults) | (third printing).
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Knowledge Base = Object Ontology + Rules

[governing body he object ontology is a
lad hoc governing Bo(established governing pod hierarchical description of

/\e domain objects.

[state government lgroup governing bjody
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lcommunist dictatorship t ictatorshjp  (democragy
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(government of USSR 194®f Germany 1943
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Knowledge Base = Object Ontology + Rules

from the ontology.

REASONING
TREE
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ﬁ'he rules specify general problem solving steps described with the objects

[ | £/ Rule Viewer — S5
DECOMPOSITION RULE DDE.00033 FORMAL DESCRIPTION
IF: Test whether 704 has the critical capability to 202
Q: |Which are the critical requirements for 204 to 2027
A 204 needs 703, 707 and 705,
MAIN CONDITION
Var Lower Bound Upper Bound
01 (requirement to influence the military ) (requirement to influence the military )
202 { capability to maintain influence ) { capability to maintain influence )
203 || (requirement to influence the government ) || (requirement to influence the government )
04 (head of government ) (agent, strategic COG relevant factor )
205 (requirement to influence the people ) (requirement to influence the people )
Var Relationship | Var
202 requires 201
02 Tequires 203
02 requires 205
Test whether 704 has 703
THEN: | Test whether 704 has 701
Test whether 704 has 705




JDisciple

Systern  Situation  Reasoning  Help

}*epnsitnry'l,CDG—cwv—DBDEEIS-EI1'l,'-.-'-.-"-.-'-.-' II Europe 1943

Mixed-Initiative Reasoner El |

o Reasoning kype: Reasoning mode: Plausibility:

‘| Reasaning Hierarn:h':.-'| Garaphical Yiewer | Repnrt|

=

T est whether President B oosevelt has the critical capability ta maintain influence
S

A which are the critical requirements for President Boosevelt to maintain influgnce?
A:President Hoogevelt needs means to influsnce the government, means bo influshce the milikary and
meanz to influence the people.

Test whether President Test whether Prezident Test whether President
FRoosevel haz means ta Roozevel has means tao Raoozevel has means to
influence the government influence the militar influence the people
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JDisciple

Syskern  Situakion

Reasoning Help

Fe|:|nsituryﬁ,CGG-cwv-DBDEDE-D1'|,'-.-'-.-"-.-'-.-' II Europe 1943

Mixed-Initiative Feasoner El |

B (=1[e9

JRBEO

Feasoning bype: “ | Reasoning mode: Plausibility:

_—

4 Reasoning Hierarch&.-'| Garaphical Yiewer | Repart

=

T ezt whether Prezident Boozevelt has the critical capahiliby to maintain influence

3w hich ar
A Prezident
means ko i

President Roogevelt has the critical capability to maintain influence becauze President

Roozevelt haz means to influence the govermment [Prezident Boozevelt iz the head

af the government of 115 1343], has means to influence the militam [President

Roozevelt iz the commander in chief of the military of 115 15343 and Prezident

Roosevelt is the head of the government of 15 1343] and has means to influence the
people [Prezsident Boozevelt iz a trusted leader using the mass media of U5 1943].

Teszt wh
Raoozevel haz means to

= k
Roozevelt has means to
influence the military

influence the government

There iz no sighificant vulnerability,

[est whether Fresident
Roozevelt has means to

influence the people

Frezident Boozevel has

means o influence the

government [President

Roosevelt iz the head of the
government of LS 1343),

There iz no sighificant

wlnerability. ,.557

Prezsident Boozevelt has
means to influence the milikan

President Roozevelt has
means to influence the people

[Frezident Boozevel iz the
commander in chief of the
rnilitary of S 1343 and
Prezsident Boosevelt is the
head of the government of 115

1343). There iz no significant

[Prezident Boozevelt iz a
trusted leader uzing the mass
media of U5 1343). There is

rio sighificant sulkerabiliby,

wullnierability.

|

||
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Center of Gravity Determination: Computational Approach

4 200b==

Given: A S

tuat i
at the time of the invasion of Sicily by the Allied Forces).

Determine: The strategic centers of gravity of the opposing forces and

on

vulnerabilities.

(e.

g. AWW I I

E

tl

G candidates

Specification n |dentification @f
the Situation CO idate

a\ssemble data and A
specify the relevant
aspects of the strategic

@nwronm?nt. Y

T
Opposing forces and
their strategic goals

Political factors
Military factors
Psychosocial factors

Economic factors, etc.

COTTTITT

j‘> Testing of
COG candidates

IGIentify potential primary
sources of moral or
physical strength, power
@nd resistance from:

~

b

(I_
candidate to determine

whether it has all the
gitical capabilities:

— X

Government
Military
People
Economy
Alliances
Etc.

est each identified COG\

/

Which are Ferequired critical
capabilities?

Are the critical requirements of
these capabilities satisfied?

Are the critical requirements
vulnerable?

Select COG based on analysis.
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User 1 Disciple Collaboration in COG Analysis

Is guided by Disciple to describe the relevant
aspects of a strategic environment.

[ Develops a formal representation of the situation. ]

[ Identifies and tests strategic COG candidates.

User Studies the logic behind COG identification
and testing.
[ Generates a COG analysis report. ]

Critiqgues Disciplebds analysis and
the analysis report.
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The student is guided by Disciple-COG to describe the
relevant aspects of the situation to be analyzed

. . 4
sifuation — M Dovyouwish to analze Allied Forces 19437

2| adlied Forces 1943 &) yes

----- Sirategic goal | Ono

What kind of force is Allied Forces 19437

) single state farce

----- International factors
= TI5 1945
""" Strategic goal

5. Pofitical factors (&) multi state force

=" Governing body () non-state force

EI representative democracy () multi state and non-state farce

. Comrmunication media Additional member ‘Secnndarg.r Allied Forces States

= : President Roosevelt Indicate the following members of Allied Forces 1943;
1 Motivation First member |US 1543 |

----- Protection means Second member |Elritain 1943 |

- b Ineltigence means Third member | USSR 1943 |

| |

|

Additional memher‘

""" Other political factors
= 0 Wilitary factors What kind of force is Allied Forces 1943 with respect to the nature ofthe relationship between its

. members?
----- Controlling elements

dominant partner alliance
----- IWleans to be deployed © g

equal partners alliance
----- IWleans to exert power © equalp

" Y dominant partner coalition
----- IWilitaty contribution © g

----- Will and capahility ¥
< >

) equal partners coalition

| Mewt | | Reports | | Refresh | | Fing | | Help | [ close |
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éAnalysis of center of gravity candidate: President Roosevelt ]
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