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Abstract—The development of the military targeting process
requires the aggregation of command, intelligence, weaponeering,
execution, and evaluation all for the purpose of supporting the
commander’s operational intent. Targeting requires not only
selection and prioritization but also the allocation of resources
that are within the present capability of the commander’s combat
assets. Ultimately, the primary objective of targeting is to destroy,
degrade, or deny the enemy resources that he can least afford
to be without and in that process reduce the burden on the
commander’s combat assets to achieve their mission. Achieving
this objective requires coordination within the Battlespace by
all Battlefield Operating Systems (BOS) and this coordination is
most frequently the friction point in developing a targeting plan
within the necessary time constraints.

Index Terms—Artificial Intelligence, Targeting, D3A

I. INTRODUCTION

The expected enemy force (REDFOR), that will be encoun-
tered in Multi-Domain Operations, will present the commander
with a large number of targets which, in many cases, may
be beyond the human processing ability of the commander’s
targeting assets. This deficiency between what needs to be
targeted and what can be targeted represents the commander’s
’Targeting Dilemma’. OMPHALOS, named for the stone in
Greek mythology, is a combination intelligent agent and expert
system that compensates for the insufficiency of the comman-
der’s human target processing ability. OMPHALOS provides
not only a repository of ’doctrinal’ targeting information but
an artificial intelligence that can ’reason’ about the entire
targeting process and provide the commander with a compre-
hensive targeting plan within any specified time constraints.
More specifically, OMPHALOS is focused on achieving the
battlefield commander’s objectives by the systematic applica-
tion of both lethal and non-lethal strike assets to get the desired
effect on the specified target(s).

II. LITERATURE REVIEW

In the research of Petr Stodola and Jan Mazal, Tactical
decision support system to aid commanders in their decision-
making, they describe the key elements of the Tactical De-
cision Support System in development by the University of
of Defence, Brno, since 2006, for the Czeck military forces,

and include vigilance for the expected enemy force in an
environment of multi domain operations [1] that was at its
first level a command and control system designed for com-
manders of the Czech Army to support them in their decision-
making processes on the tactical level, at its second level a
synchronized optimal logistics model that added a layer of
information, by adapting to specific military tactics with the
correct resources for that misson. At present, in the current
development level, the Czeck tactical decision support system
is designing their model of optimal cooperative reconnaissance
by a fleet of unmanned aerial vehicles in support of the
commander’s decision support system. In the near future,
presently under earnest development, a model of optimal
cooperative reconnaissance by a fleet of ground elements will
round out the tactical decision support system.

The basic metaheuristic methods and approaches described
by Stodola and Mazal are common to many artificial intel-
ligence and big data systems in industry, government and
education. The two main metaheuristic principles used were
(1) stochastic and evolutionary methods and (2) Ant Colony
Optimization.

The stochastic and evolutionary approaches were used to
find the best positions of sensors in the area of battlefield op-
erations and the best positions of waypoints in the cooperative
reconnaissance models for the unmanned aerial and unmanned
ground forces. The Self Organizing Migration Algorithm was
used for path planning for these unmanned military elements.

The Ant Colony Optimization algorithm was used to find
the order of points to be visited by multiple elements in the
well-known Multi-Depot Vehicle Routing Problem.

Decision support systems are used in many areas of infor-
mation processing, however their specific use in military use
is for command and control. This means that their purpose
is to aid the commander in a battlefield environment in their
decision-making by providing information. The information
needs to be accurate, complete, timely, and only delivered to
the right person(s). The commander’s mission’s future oper-
ations plans are executed more quickly with the right details
delivered in a time-sequenced matrix containing all needed
data. Advanced features conduct automation of the military
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decision making process by predicting the potential actions
of the enemy and provide variants of friendly units’ tactics
along with their evaluation by computing the probability of
their success. The contingency of the decision support system
not being real time connected with battlefield sensors because
of communication failures is mitigated by this technique of
prediction.

The basic data architecture of the Czeck tactical decision
support system is shown in Figure 1. The Commander is
represented on the battlefield with a tactical operations center,
sometimes divided into forward and rear command elements,
which is the customer of the command and control system.
The Combat Elements database is continously updated with
each element’s combat readiness by feeds inputing in from
the logistics and personnel systems with fresh data taking into
account the inventories of ammunition, losses of equipment,
casualties and fatigue of personnel, and the fresh replacements.
The Models of Military Tactics database is used to boilerplate
the probability of certain effects to the combat elements based
on certain tactical decisions, so that the “push” system of
replenishment can be applied immediately after the tactical
decision of giving the unit their mission, or preemptively in
anticipation of their next need to come after they engage
in contact with the enemy forces on their mission, without
waiting for the “pull” of requisitions into the system by the
weakened units.

Fig. 1. Tactical decision support system architecture [1]

The Czeck tactical decision support system works with
three types of geographic coordinate systems and conversion
of coordinates between any coordinate systems can be done
seamlessly and instantly. The supported systems are: com-
mercial Geographic coordinate system (latitude, longitude),
WGS84/UTM used in NATO armies and the Military Grid
Reference System (MGRS) used in the US Army. The Military
Grid Reference System (MGRS) is similar to the Universal
Transverse Mercator (UTM) grid system and the universal
polar stereographic (UPS) grid system, but uses a different
labeling convention.

The user interface is designed for the commander and is
prepopulated with the known data from strategic sources of
intelligence. The commander can add data in his/her interface
and make the data visible for other military units operating in
the common operating view of the battle area. In the advanced
models of the Czeck system, in current design and near future
development, the symbols and the characteristic features of
those data elements are already in the databases of Military
Tactics and Combat Elements, as seen in Figure 2, for current

military exercises and training purposes.

Fig. 2. Advanced Models in Tactical Decision Support System [1]

There are unique symbols used for quick visual communica-
tions of the information from the model of optimal cooperative
reconnaissance by a fleet of unmanned aerial vehicles (UAV)s
in support of the commander’s decision support system as
seen in Figure 3. These are in current use, and there are
several autonomous programs which are already loaded in
the UAVs currently in the Czeck military, which can either
use the waypoints or other programs to accomplish their
missions. This image is the visual in the decision support
system showing three UAVs that are cooperatively keeping
watch over their sector that is marked by waypoints.

Fig. 3. Optimal Cooperation for Unmanned Aerial Vehicle [1]

For ground elements that are unmanned, the tactical orders
are made using waypoints, and the visual interface is as seen
in Figure 4

In the research published as his Master’s Thesis at the
US Army Command and General Staff College by Nicholas
J. Stafford,Alliance strikes back: using Multi Domain Op-
erations( MDO) to counter Russian hybrid warfare in the
Baltics, he finds that this current military strategy of MDO
is not useful in its current form against expected Russian
military movements in the Baltic states [2]. Stafford finds
that exercising MDO with our NATO allies is fraught with
too much complexity in synchronizing actions across domains
while also obeying the Army’s mission command philosophy
of decentralized execution of missions.

Mission command philosophy “empowers individuals to ex-
ercise judgment in how they carry out their assigned tasks and
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Fig. 4. Optimal Reconnaissance for Unmanned Ground Elements [1]

it exploits the human element in joint operations, emphasizing
trust, force of will, initiative, judgment and creativity.” [3]
This mission command behavior gives greater weight to the
tactical commander closest to the action and therefore the
backward feed of information from that commander to the
supporting chain of command is updated with this data while
also adapting to his or her decisions.

Nicholas Stafford predicts that Russian hybrid warfare in the
Baltics, which is characterized by its uses of local populations
as a tool of destabilization and willingness to deploy its
modernized Russian Anti-Access/Area Denial (A2D2) sys-
tems, will defeat the opposing friendly forces because in
its current form, MDO diffuses focus and increases decision
cycle time where it uses the stimulate-see-strike process to
destroy those modernized A2D2 systems. According to Lionel
Beehner, et. al, in their Modern War Institute Journal article
Analyzing the Russian way of war: Evidence from the 2008
conflict with Georgia, these Russian recently updated A2D2
systems are mostly strategic missiles [4] and the challenge to
friendly forces is to locate their launch locations. The current
method of finding their launch locations so that they can be
destroyed more easily than after they deploy is to trick them
(stimulate) into deploying for a decoy, and then responding
to the new intelligence flash of their launch location (see)
with overwhelming firepower that prevents any other strategic
missile from launching from that location (strike). Stafford’s
point is that the new MDO results in failure of that stimulate-
see-strike process because it affects its execution time. The
time increase is a decisive factor.

Researcher Christopher J Lamb and Evan Munsing in the
study Secret weapon: High-value target teams as an orga-
nizational innovation finds that the interagency target teams
that gained so much reputation for being a catalyst for turning
around the Iraq war between 2007 and 2008 were actually
not a sustainable and repeatable model [5]. They were more
resourced than they were when they started in 2004, and there-

fore tactically successful but not strategically so. The local
population and the enemy forces would quickly reconstitute
and innocent collateral damage resulted in bad public relations.
Instead, Christopher Lamb and David Tucker in their following
paper High-Value Target Teams presents a strong case for the
successful high value target teams that formed up subsequent
to that surge effort. These were a working relationship between
unified target teams of Special Operations Forces (SOF) and
the straightforward classic counterinsurgency warfare tactics
used by Army commanders in Mosul, Tal Afar and Ramadi
with the standard military decision making processes. SOF
and Army commanders, motivated by their desire to acquire
the most high value targets, used this kind of collaborative
warfare and their resulting success was a unified targeting team
approach [6].

Future military systems which support commanders in de-
cision making will make use of the lessons learned in these
practical targeting situations such as those studied by Lamb
and Munsing and Lamb and Tucker, and they will continue
to develop in the use of unmanned moving military objects in
air and on the ground and in the use of sensors to contribute
useful data to the commander’s view of the battlefield space
in all dimensions. These are all current or near term attributes
of systems documented in the literature of military decision
support systems for commanders. What is more unusual but
also significant is the emerging technologies implemented with
artifical intelligence.

Teresa Brooks, in her 2018 research A Computer Science
Perspective on Models of the Mind [7] extends the theory
of “the singularity,” a term coined by Vernor Vinge in his
essay The Coming Technological Singularity: How to Survive
in a Post-Human Era to describe a point in time, illustrated in
Figure 5, in which technological growth becomes irreversible
[8]. Ten years ago, Time Magazine’s cover story in November
2011 was The Singularity and the prediction of the story’s
author, Lev Grossman, was that the Singularity will happen in
2045. Today, the Time magazine article is out of date, because
the acceleration of emergent technologies, especially quantum
computers and machine learning, has brought innovations at a
faster pace than predicted in that cover article.

Fig. 5. The Singularity of Artificial Intelligence Development [9]

Ray Kurzweil in his books The Singularity is Near: When
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Humans Transcend Biology [9], The Age of Spiritual Machines
[10] and The Age of Intelligent Machines [11], explains the
singularity in further detail. In this progression, Kurzweil
embraces the singularity and predicts that there are three things
that will happen as a consequence: (1) machine intelligence
will surpass the combined human intelligence, (2) the human
mind and the computer mind will merge, bringing immortality
to the human thoughts and (3) the combined intelligence will
radiate beyond Earth to saturate the entire universe.

The acceleration in AI discoveries from new machine learn-
ing algorithms and natural language processing has brought
the day closer when machines will be more intelligent than
humans. At that point, our military decisions will not be
assisted by computers, but rather, executed by them with
greater precision, lethality, and speed than human commanders
could possibly do.

Kurzeil predicts these consequences based on the current ac-
celeration of technology. When factoring in IBM’s September
2020 announcement, in which they state their aim to develop a
quantum computer with 1,000 qubits by 2023 [12], it appears
that Kurzweil’s machine intelligence will emerge as a quantum
intelligence.

As observed during the 2013 Association for the Advance-
ment of Artificial Intelligence (AIII) Symposium on Integrated
Cognition, AI researchers have intensified their focus on
implementing AI with thinking and reasoning abilities that
either match or exceed humans in their proficiency [13].

The models considered in order to execute this, however,
in Brooks’ opinion, did not adequately integrate computer
science. She said that computer science should be more heavily
considered in the development of these models, particularly in
modeling memory and recognition functions, and should be
included in the integration of AI’s cross-disciplines, which cur-
rently include linguistics, cognitive science, and neuroscience.
Brooks posits that the ability to make the models of the mind
become reality is not possible without computer scientists
providing the designs, creation, and codes of the machine.

In 2018, as Brook’s research was being published, the IBM
Q Experience was newly introduced as the first universal
quantum computer made available to researchers for free
worldwide. As such, her research does not cover the impact of
quantum computing on models of the mind. She also did not
extend at that time the military enhancement of models of the
mind resulting from the innovations path to the singularity.

The decisive advantage of using quantum computing, to-
gether with artificial intelligence and machine learning, brings
on an entirely new kind of warfare. Warfare planning is being
changed by every new quantum computing discovery. These
changes are as profound as the deployment of the machine gun
in WWI, which caused massive casualties at scale due to its
immense firepower, used against opposing forces with only
single-round rifles as their primary defense. The casualties
from this advancement of warfare resulted in the depopulation
of young men from villages and towns on all sides. The
interval between WWI and WWII brought the development of
the tank, which was then able to face against the machine gun;

the need to invent and deploy new weapons capable of facing
those of the opponent has continued, and these weapons have
become exponentially more powerful in light of advancements
in science and technology.

The proportionality of the quantum computing weapons
is exponentially greater than that of the atomic bomb. The
militarization of Artificial Intelligence (AI) using autonomous
systems is possible even in third-world defense planning,
as on-line learning, off-shore hosting in cloud computing
and innovation is making possible the knowledge needed to
understand it from the point of view of the third-word nation.
AI can be used in cyber-attacks, for example, and is likely
always being considered by the third world defense planners.

However, with quantum computing, the AI becomes more
capable, and quantum computing today requires the great
investment that only powerful nations can deploy. Propor-
tionality of AI weapons, before even considering enhancing
them with quantum capabilities, according to Eugenio Garcia,
Senior Advisor at the United Nations (UN) Organization, in
his UN Report, The militarization of artificial intelligence:
a wake-up call for the Global South will likely be used on
the populace of poorer nations in proxy wars, where the
highly developed nations experiment with designs of “lethal
autonomous weapons systems [14]”.

According to United States Marine Corps Judge Advo-
cate officer Salahudin Ali, in his 2020 article Coming to a
Battlefield Near You: Quantum Computing, Artificial Intelli-
gence, & Machine Learning, there is a trifecta of quantum
computing, artificial intelligence, and machine learning [15]
that makes battlefield decisions for military forces in a way
that we do not understand, at a speed that is necessary for
defense, but alternatively slaughters innocents. Kinetic action
warfare is overshadowed by quantum computing warfare, and
the superiority of quantum computing enabled violence is
disproportionate to that of violence enacted through kinetic
warfare.

Ali makes his ethical case that the opaqueness of the
technology and the cloudiness of definitions pertaining to it
is an obstacle to using such weapons on a legally sufficient
basis with responsible decision-making. The opaqueness of the
”black box” of the artificial intelligence used, and the high risk
coming from the confusion regarding terms and definitions
characteristic to quantum computing, however, is actually an
education problem: it is possible to understand the underlying
algorithm, and what it means to have computers using quantum
effects. It is necessary, then, to find a means of motivating
learners, and general citizens, to spend some time studying
and digesting the basics.

This motivation to learn a difficult yet imperative subject
matter is apparent with atomic weapons. Every nation-state’s
military and police studies enough about atomic weapons to
understand the basics of atomic effects. That education at the
most basic level helps convince citizens and their political
leaders, of every type of government, that they do not want to
use those atomic weapons.

Ali makes two errors in his January of 2020 research paper:
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(1) he writes as if the quantum computer was still theory at the
time of his writing, when actual working quantum computers
have been operating openly since 2017 and covertly for some
time prior and (2) he assumes that the US is in the lead
for military quantum computing, which is not true. China
is in the lead militarily on quantum computer development
according to the reporting of the Washington Post journalist
David Ignatius in his article Think We Have Military Primacy
Over China? Think again. Ignatius writes that China’s lead
is partly due to research investment and partly due to their
successful espionage in quantum computing [16].

III. MILITARY TARGETING

Military Targeting is a sophisticated process of the control-
ling the interaction between each Battlefield Operating System
(BOS) to achieve the Commander’s Intent (CI) and generally
involves the creation of working groups for current and future
planning. These groups always have representatives from Fires
and Intelligence but may include any number of specialists in
weaponeering and/or delivery platforms. OMPHALOS serves
as a artificially intelligent surrogate for these groups and
is capable of handling (generating a detailed plan) for all
four aspects of the D3A (Decide, Detect, Deliver, Assess)
targeting process. In addition, OMPHALOS is designed to
be representative of the Joint Intelligence Preparation of the
Operational Environment (JIPOE) which encompasses the
standard targeting cycle.

A. Static Targeting

OMPHALOS views the planning for and execution of
actions against scheduled targets as ’Static Targeting’ (S-
TGT). These types of targets have been identified previously
in sufficient time to be planned for well beyond the expected
time at which they will be prosecuted. Additionally, S-TGTs
are also targets that have been designated in advance but are
awaiting some deliberate clearance or attack criteria before
being prosecuted. S-TGT represent the most common type of
target for which OMPHALOS is designed to plan for.

B. Dynamic Targeting

OMPHALOS views the planning for and execution of
actions against opportunity targets as ’Dynamic Targeting’
(D-TGT). These types of targets are known or expected to
exist within the battlespace but have not yet been located
or positively identified. Additionally, D-TGT may also refer
to targets that were unanticipated but whose destruction or
degradation would be critical to the commander accomplishing
his mission.

C. Reactive Targeting

OMPHALOS views the planning for and execution of
actions against targets that have conditions sensitive to time
and or means of prosecution as ’Reactive Targeting’ (R-TGT).
These types of targets are only prosecutable within some
specified time constraint or weapon effect restriction. Targets
classified as ’Reactive’ are often highly valuable assets to the

enemy and generally represent difficult location and/or weapon
delivery problems.

IV. OMPHALOS ARCHITECTURE

OMPHALOS is novel in its approach to seeing the bat-
tlespace and deployed US/REDFOR assets as an associative
mapping in which the keys are individual units and the values
are the ’Targetable State’ of those units. This targetable state
represent the current operational state of every asset, in the
battlespace, in a simple and computationally easy way. This
approach is referred to as ’Battle Space Modelling’ and allows
OMPHALOS to organize an integrated environment of both
US and REDFOR dispositions that is utilized by the intelligent
systems of OMPHALOS to represent a continuous targeting
plan as forces change their state. The simplifies process of
dynamic targeting as well as assisting in the prediction of state
of the battlespace for future targeting.

V. EXPERT SYSTEM

OMPHALOS uses, in part, an expert system known as R-
SYS to make targeting evaluations. The goal of R-SYS is to
leverage explicit US military doctrinal information to create an
ontology of rules that can be used to solve simple targeting
issues. This approach provides the benefits of being easily
updated (i.e. new information arrives) and simple to maintain
(i.e. simple coding) Like all expert systems, R-SYS contains
both a knowledge base, which contains rules, and an inference
engine which applies them. The inference engine of R-SYS
uses simple forward chaining that begins with an assertion
to apply rules to target evaluation. R-SYS expresses its rule
application process in a special symbolic language to allow
examination of how targeting action were taken.

VI. INTELLIGENT AGENTS

OMPHALOS’s strength in developing a complex targeting
plan lies in its use of intelligent agents to autonomously anal-
yse the Target Environment (TGTENV). The intelligent agent
part of OMPHALOS, known as A-SYS, utilizes an objective
function to define its targeting goal and provide an emergent
’Rule Environment’ which can be used by OMPHALOS’s
expert system. This additional form of intelligence is necessary
to handle the complexities that arise when prosecuting targets
which defy effect attack by a single asset or platform. A-SYS
most often handles situations where the target is not a single
entity but is a structured one that requires a combination of
synergistic effects from multiple platforms simultaneously or
in some sophisticated sequence.

VII. OMPHALOS TARGETING PROCESS

OMPHALOS like its human counterparts utilizes a five
phase ‘Attack and Assess’ planning process to develop its
overall targeting plan.

5



Fig. 6. OMPHALOS: Targeting Workflow

A. Targeting: Resources

OMPHALOS is currently capable of applying standard US
direct, indirect, and airstrike resources against REDFOR assets
in a land-based battlespace that excludes the use of chemical,
biological,and/or nuclear weapons (NBC). In accordance with
standard targeting terminology, OMPHALOS defines any di-
rect, indirect, or airstrike resource as:

Single-Use...A targeting asset that can be used only
once.
Limited-Use...A targeting asset that has can be used
only n times after which it cannot be used again.
Regenerative-Use...An asset that has can be used re-
peatedly with or without some n time delay between
uses.

1) Intelligence: Includes all data elements necessary for the
joint intelligence preparation of the operational environment
[17]

2) Munitions and Delivery Platforms: These are in a con-
tinuous state of improvement.

B. Targeting: Course of Action (TGTCOA)

OMPHALOS’s first step in developing the targeting
plan (TGTPLAN) is to conduct analysis of the battlespace
by selecting and evaluating each known REDFOR asset
that could impede the commander’s mission or is vital to
REDFOR’s success. This evaluation most directly includes
the MGRS location and physical attributes of the targeted
asset but also includes an evaluation of the targets recent
activity and/or status (mobile,stationary,operational, etc.).
Additionally, OMPHALOS associates the information about
the acquisition of the targeted asset (sensor,unit, report, etc.)
to assist in its overall evaluation. However before it can begin
its target evaluation process, OMPHALOS must be configured
to understand what Target Selection Standards (TSS) should
be applied when evaluation each target. TSS is designed to
be human-configurable or AI-selective (doctrinal rules) in
considering the threshold for distinguishing whether a target
is known or suspected and whether it can be prosecuted or not.

Proposed targets that meet TSS are sent for development
and validation and ultimately assigned to the target list if they
meet all requirements.

1) Target Development (TGTDEV) is a pattern classifi-
cation function that examines the target and the target
components to determine its ’value’ to the enemy and
its ’susceptibility’ to attack. OMPHALOS’s output from
the TGTDEV function is a classification of the target
and recommended target attack platform and munition.

2) Target Validation (TGTVAL) is a conditional compari-
son function that determines if a targeted asset is a ’valid
target’ within the context of the commander’s available
combat assets, the expenditure of those assets, and the
its value to overall mission accomplishment.

3) Target List (TGTS) is a simple data generation func-
tion that displays the geographical, physical, and status
attributes of the target and stores the values as tuples in
a targeting DBMS target relation.

C. Target High-Value Assessment

In the second step of OMPHALOS’s TGTCOA, it nomi-
nates targets as ’High-Value’ (HVT) based on previous target
designation (i.e. human designates) but also its assessment of
REDFOR critical asset needs (i.e. REDFOR is deficient in
artillery assets). Targets considered HVT are assigned to a
special list of targets (TGTSHVT) and are allocated resources
first. The function TGTHPTL develops the TGTSHVT by
considering the ability of the commander’s targeting assets to
accurately locate, identify, and track the target to the degree
necessary to achieve the needed effects against the value of
the target’s destruction.

D. Target Development

In the last step of OMPHALOS’s TGTCOA, a tentative
execution matrix is created that outlines OMPHALOS’s initial
’reasoning’ about the target environment and the application
of assets within that environment. The matrix will eventually
solidify into the Attack Guidance Matrix (AGM) that will be
OMPHALOS’s final solution on the current targeting problem.

1) Target Weaponeering and Attack Matrix: Once OM-
PHALOS has completed its TGTCOA, it develops an AGM
that consist of the following:

• Target ID Number. Each target is assigned a unique iden-
tification number based on its MGRS map designation
and identifying unit.

• Target Location. Each units has an associated MGRS
location.

• Target Category.
• Target Value
• Desired Effect. The desired lethal effect on a target maybe

DISRUPT, DELAY, DIVERT, or DESTROY. The desired
non-lethal effect on a target maybe DEGRADE DISRUPT
DENY or DECEIVE.

• Difficulty Rating
• Special Munition Requirement. Are special purpose (lim-

ited availability) munitions required to attack this target.
• Special Coordination Requirement. Does this target re-

quires additional coordination to authorize or to prevent
effects for harming friendly forces?
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• Weather Sensitive. Is the attack of this target sensitive to
normal variations in weather conditions?

• Recommended Munition. What munition is recommended
for this target?

• Recommended Platform. What is the most desirable plat-
form to attack this target?

2) Target Intelligence Tasking: In addition to the AGM,
OMPHALOS’s understands the need for target assessment
just prior to and after attack. To manage this, it creates a
Targeting Intelligence Assets Matrix (TIAM) to pair up a target
with a suitable sensor. OMPHALOS refers to this process as
Target Intelligence Tasking. and applies a simplified rule-based
Intelligence Preparation of the Battlefield (IPB) process to
tasking of sensors to target. This process is generally referred
to as ’Fixing the target’ in doctrinal publications and is handled
by R-SYS using simple matching of sensor/asset to target.
Some things that R-SYS considers are:

E. Targeting: Surveillance
F. Targeting: Execution
G. Targeting: Assessment

1) Assessment Metrics: Once the attack against a target is
completed and the BDA reported, OMPHALOS measures both
the performance (MOP) and the effectiveness of that attack
(MOE). These measurements have a both a qualitative and a
quantitative value and are measured against the desired effect
that targeting was designed to achieve. The most import aspect
of MOP and MOE is quantifying both the physical effects that
the attack had on the target (i.e. destroyed, damaged, etc.)
and what operational effects (i.e. operational, non-operational,
degraded, etc.) occurred as a result of the attack on the target.

2) Physical Effects: The resulting physical (visible) effect
that an attack has on a target is generally a very good indicator
of assessing how well a target was attacked. However, in
some cases, visible effects alone do not adequately describe
the affect an attack has had. OMPHALOS analyzes physical
damage and determines (provide a probability) if such damage
is most likely to have produced the desired effect of the
targeting.

3) Operational Effects: Once the attack has been com-
pleted, OMPHALOS searches for expected ’tangible’ effects
from that attack (i.e. radar site no longer radiating etc.). These
tangible effects are a more robust indicator for success of the
attack and when paired with the physical aspects of the attack
provide for a ’believable assessment’.

VIII. OMPHALOS TARGETING PRODUCT

OMPHALOS is designed to provide a continuous digital
product of both actions to take and future action considerations
throughout its use.
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