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Abstract

America has come to realize that threats from indi-
viduals willing to sacrifice themselves for their cause
are as formidable as threats from hostile nations. In-
dividuals who use themselves as weapons, and those
who subject themselves to the same fate as their vic-
tims are considered martyrs to those with like beliefs.
Technological advances have done little to thwart
their efforts, as these modern day vigilanties attack
small groups of civilians and opposing militaries alike.

Intention Awareness (IA) as an essential element
of team play that guarantees that in times of un-
certainty, an organization’s subparts still function on
the same accord. TA keeps all elements running like
a well-oiled machine in the absence of direction and
guidance from high-level decision makers.

This paper describes the research that must be per-
formed in order to develop intelligent systems that
are capable of analyzing, identifying, and detecting
martyrs.
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1 Introduction

In the wake of the events surrounding September 11,
2001, America realizes that it is no longer threatened
by hostile nations as much as we are of individuals
who are willing to sacrifice themselves for a cause

they believe in. Suicide bombers, kamikazes and
those who knowingly use weapons that cause them-
selves the same fate as their victims have emerged as
martyrs to fellow believers. At the same time, they
have become the group of war fighters who are most
difficult to control and hardest to detect during con-
flicts. We have come to realize that technological ad-
vances do little to thwart the efforts of these modern
day vigilantes, as they attack small groups of civilians
and opposing militaries alike. On a daily basis, they
are engaged in what has seemingly become a war of
attrition - a war in which martyrs are proving to be
formidable opponents.

Following the rise in coalition caused casualities,
Dr. Newton Howard proposed Intention Awareness
(TA) as an essential element of team play that guar-
antees that in times of uncertainty, subparts of or-
ganizations remain on the same accord [5]. In large
organizations, TA keeps all elements running like a
well-oiled machine, even when direction and guid-
ance from high-level decision makers are not avail-
able. It follows that as direct interactions among
groups within the organization decreases, the need
for Intention Awareness increases. In scenarios where
these groups are distributed, during wartime for ex-
ample, TA becomes a fundamental tool used to ensure
all parts are working towards the organizational mis-
sion.

The martyrs of war described above provide a near-
perfect model of Intention Awareness since these in-
dividuals carry out their organizational mission in re-
mote locations without direct command. That being
said, interesting questions include:
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1. What can we learn about martyrs?

2. How can we use this information to detect po-
tential martyrs that exist in our society?

3. Can organizational profiles be modeled using
data obtained from and about past martyrs?

4. Can adaptive learning techniques be used to de-
tect martyrs autonomously if a profile is given or
if an organizational mission is known?

Our research strives to design an architecture based
on the model of Intention Awareness proposed by
Howard [5] which will move closer to answering the
questions previously posed. The final result should
model a system that could aid in the identification,
analysis and detection of martyrs.

2 Background

The research area described in this paper is the inter-
section of three distinct research topics, as illustrated
in Figure 2. The following sections describe Intention
Awareness, Martyr Analysis, and Collective Learning
Systems in more detail.

2.1 Intention Awareness

Command and control doctrines have experienced
an influx in acronyms from C2 (command and con-
trol) to C3 (command, control, and communication)
to C3I (command, control, communication, and in-
telligence) to C4I (command, control, communica-
tion, computers, and intelligence). To this list of
acronyms, Howard [5] suggests adding an additional
acronym Intention Awareness (IA). TA will improve
situational awareness in zones of conflict by incor-
porating the intentions of the highest level of mili-
tary commanders during war planning. According to
Howard, IA is capable of informing others of the var-
ious intentions and motives which drive both present
and future actions. A better understanding of high-
level intentions by individuals that are closest to a
battle may facilitate a reduction in uncertainty sur-
rounding decision-making in dynamic battlefield en-
vironments. This decreased uncertainty will lead to
improvements in the projection phase of situation
awareness which will in turn lead to better informed
decisions, enhancing the probability that the organi-
zational mission is attained [5].

Intention awareness in military operations refers to
the “degree to which one is aware of the commander’s
intent” [5] and is ideally embedded in and communi-
cated through operational orders. “Intention Aware-
ness provides the ability to accomplish a mission in
the absence of further guidence” [5]. From a tacti-
cal standpoint, this suggests that by ascertaining the
organizational mission of one’s adversary, it becomes
possible to deduce the future actions of the adverary’s
subordinates. Not only can the capabilities of an ad-
versary be assessed (such as their weaponry, military
size and technologies), but also possible plans of ac-
tions that members of the organization might take.
It is also possible that by analyzing the actions of
both the subordinates and higher level commanders,
the overall organizational mission can be deduced.
In operations where the characteristics of the zone
of conflict are changing rapidly, lack of clarity may
arise as subordinate commanders assess their situ-
ations within the context of what they perceive to
be the higher commander’s intent, but which in fact
may not be reflective of the intent of the higher com-



mander. In these cases, identification of the organi-
zational mission may be problematic.

2.2 Martyrs

Martyrs, or those who knowingly use weapons that
cause themselves the same fate as their victims, have
emerged as the group of war fighters that are the
most difficult to control and hardest to detect dur-
ing conflicts. Technological advances have done little
to thwart their efforts as modern day martyrs attack
small groups of civilians and opposing militaries alike
on an almost daily basis. Wars that had previously
been fought between militaries have become wars of
attrition between militaries and martyrs - wars in
which martyrs are winning.

President Bush has been quoted as saying, "we
fight against poverty because hope is an answer to
terror" [3]. This implies that he believes that martyrs
(like gangs) are produced as a result of poverty - sim-
ply products of lower income ghettos. Others feel we
are dealing with a group of irrational individuals who
are erratic in their actions and typically show signs
of social dysfunction [REF to support this here| "As
logical as the poverty-breeds-terrorism argument may
seem, study after study shows that suicide attackers
and their supporters are rarely ignorant or impover-
ished. Nor are they crazed, cowardly, apathetic or
asocial" [1]. On the contrary, most martyrs are intel-
ligent, patient and very rational in the planning and
execution of their goals. According to a 2003 arti-
cle published in the New York Times, terrorists most
likely live under relatively prosperous circumstances
and most have at least 12 years of education. Those
at the highest terror levels are educated well above
this. They are also seemingly normal family mem-
bers, and not the depressed misfits we would like to
believe they are [1].

Our ideal definition of the martyr allows us to take
comfort in thinking that we could identify a poten-
tial martyr through social interactions. However, we
found out too late that the martyrs who led the at-
tacks on America on September 11, 2001 “were adults
with education and skill, not hopeless young zealots.
At least one left behind a wife and young children.
They mingled in secular society, even drinking forbid-

den alcohol, hardly typical of Islamic militants” [12].
In the homeland, we are finding people who have the
same beliefs as the 9/11 martyrs so seamlessly in-
tegrated into our society, that their identification is
almost impossible prior to their ultimate sacrifice.

2.3 Collective Learning Systems

On the battlefield, the distinction between civilians
and martyr militants must be made under pressure.
In the homeland, however, we tend to have time on
our side. That being said, the utilization of the time,
resources and data currently possessed must be used
to minimally develop the framework for technologies
that will assist in our quest.

Machine learning is the subfield of Artificial In-
telligence that studies the automated acquisition of
domain-specific knowledge. The goal of these sys-
tems is to improve their performance as the result
of experience. One area of machine learning that
has caught the author’s attention is that of adap-
tive learning systems. As an alternative to prepro-
grammed rule-based Artificial Intelligence, an adap-
tive learning system is a hierarchical network of cel-
lular automata which acquires its knowledge through
learning. Knowledge acquistion is much like human
learning in that it is based on a series of trial-and-
error interactions with the evaluating Environment.
The input to the hierarchical network is provided by
a set of sensors, each of which perceives the exter-
nal world and then causes the learning automata to
synthesize a collection of trial responses based on cur-
rent information and past experience (memory). Pe-
riodically, the automata estimate the effectiveness of
these collections using either internal evaluations (un-
supervised learning) or external evaluations from the
Environment (supervised learning), modifying their
memories accordingly [2].

Conventional computing works linearly but collec-
tive learning systems adapt to incorporate a holo-
graphic approach to memory that is closer in concept
to the functioning of the human brain. Given prop-
erly developed profiles of previous martyrs, it should
be possible to construct adaptive learners that are
able predict to some degree of certainty the suicide
intent of an individual based on certain information.



3 Research Areas

We argue that interdisciplinary research using em-
pirical methods is needed in order to describe, un-
derstand and model martyrs. The systems produced
from this research require that the following three ar-
eas be thoroughly explored: the organizational mis-
sion and intention awareness modeling, martyr anal-
ysis, and the development of an intelligent martyr
identification system.

3.1 The Organizational Mission and

Intention Awareness Modeling

According to Poderis [REF Here], "The Mission
Statement declares "why" an organization exists,
and is the only foundation upon which a long-range
strategic plan (the blueprint for carrying out the or-
ganization’s "business") can be developed." Every
successful organization has a statement describing
who they are, what they stand for and why. It is
the creed that all members follow to promote the or-
ganization’s success. It should follow from this that
this document is by far the most important doctrine
of any organization, and that by analyzing the orga-
nizational mission, several key features of an organi-
zation’s actions can be deduced. Conversely, it may
also be true that by identifying the actions of an or-
ganization’s members, the mission may be deduced.
We contend that by identifying the organizational in-
tent of our enemy, it should be possible to rationalize
the goals of not only the higher commander, but also
those of subordinates.

3.2 Martyr Analysis

Dr. Rona Fields has conducted one-on-one interviews
over a span of thirty years with persons living in envi-
ronments known to produce martyrs. Some of these
individuals did sacrifice themselves, but others whose
information is just as detailed, chose not to become
martyrs. It is this conflicting result that leads us to
believe that a thorough analysis of the properties of
both sets of these individuals can be used to produce
a concise set of features that will help in building the
profile used in detecting future martyrs.

Extracting enough information to build solid pro-
files based on the data gathered from past martyrs
and the information collected by Dr. Fields will
prove to be our greatest hurdle. We will use infor-
mation from a subset of the martyrs to train our
adaptive learners. “To reduce uncertainty an agent
needs to predict situations, actions, and the over all
environment in reference to his or her operating re-
ality model. Therefore, one has to assume that there
is a contextual pattern in situations and actions, i.e.
there are repetitions and thus frequency of repeated
activities” [5]. If repetitions in the martyrs’ behav-
iors exist, then we must be able to deduce, define
and structure models that are sufficient for use as
test data for our experts.

By analyzing past persons who have either tried or
completed martyrdom, we expect to minimally con-
struct a martyr profile. We have several components
which will facilitate our research to include the inter-
views recorded by Dr. Fields, the analysis of past
martyrs and the knowledge of those who are cur-
rently willing to commit to martyrdom. These pro-
files should lead to a concise set of features that a
large percentage of martyrs possess.

3.3 Intelligent Martyr Identification
System Development

From the above research areas, it is clear that our
system will rely heavily on the expertise of many
sources prior to its implementation. We will rely on
psychologists and military analysts prior to the in-
clusion of those responsible for building the actual
collective learning system.

3.3.1 Required and Desirable Features

The success of our collective learning systems will
rely heavily on the completeness and accuracy of the
martyr profiles that are constructed. Well developed
profiles will reduce the challenges of our system; in-
complete martyr profiles will result in unnecessary
false positives. Our profiles must attempt to extract
essential characteristics without loosing features that
are common to both martyrs and non-martyrs. The



more we know about the martyr, the more intelligent
our adaptive learners will be.

3.3.2 Technological Challenges

Adaptive learners are state-based systems which work
best with quantifiable feature sets. In our case, we
must therefore provide weights to the characteristics
of the martyr profiles. One of the great technolog-
ical challenges is assign the appropriate weight to
each martyr characteristic. Once optimal values are
found, thorough testing must be done to ensure that
our adaptive learning systems are effective in martyr
detection.

3.3.3 Expected Outcomes

Our collective learning system should be able to use
profiles obtained via thorough martyr analysis to de-
tect the intent of an individual based on their previ-
ous and present actions and behaviors. Conversely,
our system should also be able to build profiles based
on an organization’s mission. The learning of behav-
iors in both contexts will be essential as new militant
organizations are developed worldwide.

4 Future Work

Obviously a great deal of work lies ahead if we are to
produce systems that rarely produces false-negatives
in the detection of those whose intention is to com-
mit to martyrdom. In that sense, would be doing
no better than what is currently referred to as racial
profiling. Our future work includes:

1. The creation of profiles based on thor-
ough analysis of data collected through
ethnographic studies performed over a
span of thirty years by Dr. Rona Fields.

2. The development of a set of features
based on these profiles that are found in
a large portion of these profiles.

3. The development of a collective learning
system based on these features.

4. The training of the adaptive learner based
on the features.

5. The evaluation of the overall success of
the expert.

5 Conclusion

Intention Awareness (IA) is an essential element of
team play that guarantees that in times of uncer-
tainty, the subparts of an organization are still on
the same accord. In large organizations, IA keeps
all elements running like a well-oiled machine, even
when direction and guidance from high-level decision
makers is not available. When these groups are dis-
tributed, i.e., during war, IA ensures that all parts
work toward the organizational mission.

Martyrs of war operate using a near-perfect model
of Intention Awareness whereby each individual car-
ries out his/her organizational mission without direct
command. We believe that by analyzing these mar-
tyrs, we can identify individuals that are prone to
martyrdom. To this end, we proposed the develop-
ment of an intention awareness model based on the
organizational mission to which it corresponds. Using
these two facts alone, we feel it is feasible to develop
profiles by applying Dr. Newton Howard’s IA data
and analyzing interviews taken with martyrs prior to
their acts. If robust profiles can be developed, then
so too can adaptive learning techniques be applied to
automate martyr identification.
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