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FOREWORD

The recent success of smarnt weapons during Operation Desert Storm has focused attention on
the capabilities and performance of this modern family of weapon systems. In the future, our increased
reliance on these smart weapons will inevitably be accompanied by the development, on the part of our
adversaries, of more sophisticated means of degrading the overall effectiveness of these weapon systems.
These countermeasures, which include devices, techniques or actions desigﬁed to reduce overall system
effectiveness, must be thoroughly understood by all involved in the smart weapons development/acquisition
process. This volume, the first in a series initiated by the Army Materiel Commarnd - Smart Weapons
Management Office, is designed to address the many complex issues associated with smarnt weapons
countermeasures.

This specific report is intended for both the smart weapons materiel developer and combat
developer. It addresses the basic issues associated with the development of smart weapons that are
designed to function and survive in a modern countermeasure environment. The overall objectives of this
volume are twofold: (1) to present a generic tutorial on the basic issues related to the 'eﬂects of
‘countermeasures on smar weapons, and (2) to introduce the organizations, primarily within the Army, who
are key players in the specification, development, and evaluation of smant weapons countermeasures.
Specifically highlighted are the United States Army Survivability Management Office, Vulnerability
Assessment Laboratory, and the Vulnerability/Lethality Assessment Management Office who have shared
in preparation of this document.

DY,

Colonel Robert L. Friedrich
Director
Army Materiel Command - Smart Weapons Management Office




PREFACE

The Army Materiel Command Smart Weapons Management Office (AMC-
SWMO) has prepared a series of publications defining CM/CCM robustness
assessment methodology, which they would like to make available to a broader
audience. Three publications are involved:

e AMC-SWMO Countermeasures Study, Volume I:
Guide to How Countermeasures Affect Smart Weapons
{Unclassified/Unlimited)

*+ AMC-SWMO Countermeasures Study Volume II:
Effects of Countermeasures on Smart Weapons Technology
(Secret)

e AMC-SWMO Countermeasures Study, Volume IV:
Guide to Army Smart Weapon Testing Issues
{Unclassified/Unlimited)

These three volumes are being reprinted by the Guidance and Control Information
Analysis Center (GACIAC) at the request of SWMO. All three are being published as
separate volumes of a GACIAC Special Report (SR) which is numbered GACIAC
SR-93-01. Each of the volumes was prepared by different authors; their results are
being published as released by AMC-SWMO.

There is a Volume lil in this countermeasures series but it is classified and is for
controlled distribution (by permission only). Volume lll discusses countermeasures
against five specific weapon systems and contains an Executive Summary of the
overall AMC-SWMO Countermeasures Study. The five systems discussed under
Volume llI are:

* Vol lli-A: Sense & Destroy Armor (SADARM) (Secret)
* Vol llI-B: Smart Target Activated Fire and Forget (STAFF) (Secret/NF)
* Vol llI-C: Non-Line of Sight Anti-Tank (NLOS-AT) (Secret/NF)
* Vol lI-D: MLRS-Terminal Guidance Warhead (MLRS-TGW) (Secret)
* Vol IlI-E: Generic LADAR Anti-Armor System (GLAAS) (Secret)
if anyone would like more details on Volume lll, please contact the GACIAC

Contracting Officers Technical Representative (COTR) at the following AMC-SWMO
address:

Commander

US Army Missile Command

Attn: AMSMI-SW (Chalmer D. George)
Redstone Arsenal, AL 35898-5222

Dr. Robert J. Heaston
Director of GACIAC
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ABSTRACT

This volume provides background technical and programmatic information
on the complex subject of how smart weapon sensors are affected by
countermeasures (CMs) on the battlefield. This report defines CMs as devices,
techniques, or actions that respond to a specific weapon action or capability. The
subject of this volume will be threat CMs and how US Army smart weapons can be
made to be more robust in a CM environment. The focus is on the technical details of
threat CM classes. These classes are designated as: signature alteration, decoys
and deception, obscurants, and jammers and directed-energy weapons (DEWSs). In
addition to a technical discussion of CM classes, the process by which the Army
incorporates CM effects into the design, analysis, requirements definition, and testing
of smart weapons will also be discussed. The roles and responsibilities of various
Government agencies involved in the CM assessment process are presented as it
currently exists. Guidelines and suggestions are presented and discussed to assist
the smart weapon system program manager (PM) in ensuring that more CM robust
smart weapons are developed. Although the PM is the primary focus of this voiume,
everyone involved in the smart weapon and CM planning process should benefit from
the information provided.

EXECUTIVE SUMMARY

This guide provides background technical and programmatic information on the complex subject
area of how smart weapon sensors can and must function in the presence of CMs on the future battlefield.
it is one of several documents sponsored by the Army Materiel Command Smart Weapons Management
Office (AMC-SWMO) as part of a comprehensive review of smart weapons in realistic, dirty, CM-intense
environments. Future volumes will address effects on specific systems and system constructs. Volume Iil,
parts A through E will cover Search and Destroy Armor Munition (SADARM), Smart Target Activated Fire
and Forget (STAFF), Non-Line-Of-Sight (NLOS), Multiple-Launch Rocket System-Terminal Guidance
Warhead (MLRS-TGW), and a generic laser radar system, respectively.

This unclassified guide is best summarized by the foldout chart in Appendix D: Countermeasure
Effects on Smart Weapon Sensors. Although the concentration is on smart weapon sensors, the chart and
this guide both provide general information on definitions, organizations, and issues relevant to system
survivability (the ability to avoid or withstand the effects of enemy action and continue the mission). The CM
executive chart serves as a foundation to this subject.

This guide builds on that foundation to provide additional, specific insights for the smart weapon
combat and materiel developers, and their Government and contractor suppornt teams throughout the

vii




research, development, test, and evaluation (RDT&E) community. The discussions on electromagnetic
(EM) effects, smart weapon design and employment considerations, and program planning and
documentation issues will serve as a refresher, checklist, or tutorial depending on the reader's experience
with both smart weapons and CMs. Additional details on technical aspects of CM/smarnt weapon
interactions are contained in the classified companion volume: “Effects of CMs on Smart Weapons

Technology."

The AMC-SWMO has dedicated these efforts to ensure that realistic CMs are included in all the
smart weapon RDT&E phases and processes. This guide is the initial step to more clearly define CM issues
for the smart weapon RDT&E community {from component designers to senior decision makers) and to
provide expanded support to that community in the development of their products. CM processes and
programs are multifaceted. Adequate inclusion of cost-effective CM solutions in the technology-driven,
autonomous, miniaturized smart weapon designs requires a coordinated team effort, especially in smar

weapon RDT&E programs.

THE CM SOLUTION IS A COMMUNITY EFFORT

viii
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1. INTRODUCTION
1.1 PURPOSE

The objectives of this volume are: (1) to highlight the technical issues related to the generic
effects of CMs on smart weapon systems, and (2) to provide an introduction to organizations within the
Department of the Army (DA) that are invoived in the various aspects of CMs and smart weapons. A CM is
a device, technique, or action that responds to a specific enemy action or capability; a CM is designed to
reduce an enemy’s capability or operational effectiveness. The purpose of a CM against smart weapons is
to destroy or degrade the effectiveness of a smart weapon. Counter-countermeasures (CCMs) are devices,
techniques, or actions designed to permit a system to function effectively even in the presence of threat
CMs. This volume is designed as an unclassified tutorial for wide dissemination among Government and
industry personnel involved in the specification, development, test, and evaluation of smart weapons and
their CMs. The document provides an understanding and appreciation of how smart weapons can be
developed to function properly and survive a CM environment on future battlefields. It is designed to serve
engineers and managers in the project offices and program executive offices. The document is also useful
to others in the community, such as combat developers and key decision makers. The information
contained in this document is also useful in planning test programs and special evaluations.

This guide highlights the roles of the Survivability Management Office (SMO), Vuinerability/
Lethality Assessment Management Office (VLAMO), Vulnerability Assessment Laboratory (VAL), and other
agencies and offices involved in CMs for smart weapons. This document does not provide a blanket
requirement for CMs on smart weapons nor a blanket assessment of the vuinerability of smart weapons to
CMs. It provides the development community with information that will ensure that specifications and
requirements are meaningful to their system and that the design implications of vulnerability assessments
are fully understood.

This guide should be used by senior PM/Program Executive Officer (PEQO) personnel who are
interest .' in gaining a better appreciation of the CMs and the eftects they can have on smart weapons. Staft
officers and engineers in the engineering management and test management divisions should use this
document as a basic reference for terms, issues, and concepts as well as a guide to available models and
resource agencies. Personnel in combat development and DA staff positions can benefit in a similar
manner. Finally, supporting Research, Development, and Engineering Centers (RDECs) and prime
contractors should find this document useful for engineers and specialists who are developing sman

weapons and CMs.
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1.2 SCOPE

This volume addresses the fundamental efiects of CMs on smarnt weapon seekers and sensors.
It focuses on the impact of CMs on the functions of launch, dispense, acquisition, hit, and kill. The
discussion is outlined in the acquisition and hit tunctions, but CM eftects on dispense and kill are also
covered as they relate 1o sensors and seekers. Therefore, this document focuses more on functionai
survivability, and less on physical survivability. Finally, since this document is intended for the smart
weapon materiel developer, the emphasis is on materiel CMs. Tactics and doctrine used by the threat as
a CM are only covered incidentally as this subject is better addressed by the combat developer.

1.3 ORGANIZATIONS

The issue of specifying, assessing, evaluating, and testing CM effects on smart weapons is a
responsibility shared by numerous agencies across many major commands. No single organization is
solely responsible for ensuring the survivability of smart weapons in a CM environment. Figure 1-1 shows
the CM and survivability community within the Army at the top-most organizational levels. The issues of
smart weapon survivability are complex, involving assessment of threat projections, technical design
issues, physical phenomena, force effectiveness impact, and cost benefit analysis. However, the smart
weapon PM is clearly the central player in these issues. The smart weapon PM will have the greatest
influence on how the smart weapon is built to survive on the battiefield. The importance of the PM and his
staff cannot be overlooked as they are actively involved in all aspects of this process, and for this reason,
they receive the majority of the attention of this volume.

Figure 1-1 depicts the CM/survivability community as four general groups of organizations
providing CM requirements (specification), assessments (testing and analysis), evaiuations, and technical
support. it should be noted that the placement of organizations into these categories was to provide a basic
idea of their primary rle in this process. These organizations are not limited to these roles. Many
organizations have review and coordination roles on multiple CM aspects. Central to this process are the
PMs and PEOs developing sniart weapon systems. In addition, the PEO for Armored Systems
Modernization (ASM) and the PM for Survivability Systems are included to acknowledge the two-edge
sword of CMs. An effective CM against a blue smart weapon can also be an effective protection for blue
vehicles against threat smart weapons. The analysis of foreign weapons systems by the intelligence
community includes projections of CM systems and techniques on the battlefield. These general projections
are reviewed and classified as threats based on the specific US smart weapons system under
consideration. This system-specific threat listing process results in the production and updating, as
required, of the System Threat Analysis Report (STAR). STAR production and STAR maintenance are
performed by the Foreign intelligence Division (FID) of the appropriate commodity command (normally US
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Army Missile Command (MICOM) or Armaments, Munitions, and Chemical Command (AMCCOM) for smart
weapons). Next, the threat CM list contained in the STAR is incorporated into a requirements document for
the weapon system being developed. These data will normally be contained in a Survivability Annex
(formerly called the Countermeasures Annex) to the basic Operational Requirements Document (ORD),
formerly called the ROC. The SMO, under the Laboratory Command (LABCOM), has responsibility for
preparing the Survivability Annex. This annex is produced in coordination with the Training and Doctrine
Command (TRADOC) proponent combat developer (for smart weapons this typically will be field artillery,
infantry, armor, air defense, engineers or Combined Arms Command (CAC), Combat Developments). if an
ORD does not have a Survivability Annex, it is recommended that the PM request one be prepared by SMO.
Thus, the PM documents CM planning requirements and has a rationale for any hardening or other CCMs
in his system.

TECHNICAL SUPPORT.

INTEGRATION TRADOC
AND COORDINATION CHICKEN D
LATLE JPO AMC
INTELLIGENCE

TR-91-0069-2557

Figure 1-1. The Army Countermeasure and Survivability Community

The testing and assessment ot CMs on the smart weapon pose a technically intensive problem.
For this reason, several laboratories are involved. The US Army VAL has the responsibility for EW
susceptibility testing; the Chemical RDEC (CRDEC) provides expertise in the area of battlefield smoke,
chaff, and obscurants; and the US Army Ballistic Research Laboratory (BRL) has responsibility for warhead
lethality assessments. Although this study focuses on seekers and sensors and not warheads, BRL and
lethality issues are mentioned to emphasize the very close relationship between sensors and warhead
performance of smart weapons. VLAMO performs the coordination and combined reporting of the
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assessments. As the system matures into engineering and manufacturing development (EMD) and
operational testing begins, the Operational Test and Evaluation Command (OPTEC) piays a role in the
system assessment from the perspective of the user. Other organizations such as the Electronics
Technology and Devices Laboratory (ETDL) anc Materials Technology Laboratory (MTL) offer technical
expentise in their areas of specialty. Harry Diamond Laboratories (HDL) has expenrtise in fuzing and high
power microwave technologies. Human Engineering Laboratory (HEL) has the expertise in human operator
related issues. Atmospheric Sciences Laboratory (ASL) provides models, databases, and technical
expertise in the area of environmental effects on CM effectiveness. MICOM RDEC, through its Weapon
Sciences Directorate has expertise in high energy lasers. Finaily, SMO plays a central role in the
preparation of the Survivability Annex. Additional details on some of the more pertinent government
organizations and their models and databases are provided in Appendix C of this report.

1.4 TECHNICAL APPROACH

In preparing this volume, it became apparent that the subject should be divided into two areas -
technical issues and programmatic processes. The technical issues address the physics and engineering
principles of the CM effect phenomena and the organizations that are staffed to research such issues. The
programmatic processes address the roles and responsibilities of agencies and offices that set
requirements, perform assessments, and conduct evaluations. Naturally, some of the same organizations
that provide technical expertise will also have programmatic process responsibilities. The emphasis of this
study is on the technical issues.

These technical issues include a discussion of the basic physics and engineering principles of
applicable CMs and the effects they have on smart weapons. This information is related to how each CM
affects traceability to ensure a responsive system design. The SMO coordinates the decision with TRADOC
of whether or not a specific CM should be identified in a Survivability Annex. The PM must then make sure
that, if identified, the details describing the characteristics of the CM are sufficient. This ensures that the
system design properly considers the specific CM and that the system can be tested unambiguously in a
CM environment. Further, impact of CMs on the different smart weapon functions and the design
alternatives available to the developer are addressed in Sections 4 and 5.

The programmatic processes are discussed for the purpose of showing the applicability of the
guide. This discussion includes the basic roles and charters of the various organizations and the acquisition
decision process as it relates to CMs and smart weapons. Caution is given that anticipated AMC
reorganizations and the initiation of a VAL lead assessment Process Action Team (PAT) may date some of
the programmatic processes discussed in this report. However, since many of the procedures are
fundamentally required they will probably be retained, perhaps only realigned. The VAL assessment PAT
is proposing and statfing for coordination a Department of Defense (DoD) (Tri-Service) EW Vulnerability
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Assessment (EWVA) methodology. The EWVA methodology was being formulated as this document was
being prepared and therefore, it is not appropriate to include in this study.

1.5 GUIDE TO VOLUME |

An outline of the report is presented in Figure 1-2. Section 1 is an introductory section.
Sections 2 and 3 contain an overview of smart weapons and CMs, respectively. The purpose of these
sections is to present terms, definitions, and concepts that are used later in the volume. Section 4 contains
the principal technical discussion of the effects of CMs on smart weapons. The section is broken down by
functional CM classes - signature alteration, decoy/deception, obscurants, and special electromagnetic
interference (SEMI)/DEWSs/jammers. Each section contains a technical description of the CM, a discussion
of its impact on smart weapon functions, and an identification of the technical data needed to characterize
the CM. Section 5 presents notions and concepts available to the smart weapon developer to resist CMs
and maintain effectiveness. Section 6 shows how this guide can be applied to the programmatic processes.
The issues discussed include those processes that the PM should perform internally and externally to
ensure the development of survivable smart weapons. Section 7 presents a number of study conclusions.

Following the main report are four appendices. Appendix A contains an index to Key Points of
the smart weapon CM process. Appendix B is a glossary of terms and acronyms. Appendix C is a
discussion of resource agencies. Appendix D contains a copy of the executive chan, "Countermeasure
Effects on Smant Weapon Sensors.” The appendix of resource agencies provides a discussion of the
support provided on CM/smart weapon issues by several Government organizations. Some of these offices
(VLAMO, SMO, etc.) are management offices that have critical programmatic responsibility but are not
resourced 1o provide technical support, models, or data bases. Other organizations have very little, if
anything, to do with programmatic processes, but are responsible for the maintenance of DoD approved
models and data bases. This appendix summarizes some of the organizations and, if applicable, the model
or data base they maintain. Use of these data sources is endorsed by AMC-SWMO, but they should be
obtained by contacting the maintaining organization and not AMC-SWMOQ. Questions regarding points of
contact at these organizations can be addressed by AMC-SWMO.
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2. SMART WEAPONS OVERVIEW

2.1 SMART WEAPONS DEFINITION AND CATEGORIES

2.1.1  TIypes ot Smart Weapons

Smart weapons are divided into three categories: guided munitions (GM), smart munitions (SM),
and brilliant munitions. GMs are characterized as one-on-one munitions that require an op..rator in the loop
to function. Each munition is directed to a specific target by an operator/soldier. This usuaily requires a
direct line-ot-sight (LOS) between the operator (or the sensor being used by the operator) and the target.
This need for LOS gives guided munitions the inherent ability to precisely engage specific targets. SMs
have the self-contained capability to search, detect, acquire, and engage targets but have minimal capability
to discriminate among target classes or target types. They are designed for the many-on-many situation
where many munitions are directed into an area known to contain many targets. Birilliant munitions remain
in the notiona! state. it is conceived that these munitions would also operate autonomously, as smart
munitions do, however, they would have the capability to selectively identify and engage specific classes of
targets.

212  PBattletield Employment of Smart Weapons

Because a GM nomally requires direct LOS and they are able to precisely engage specific
targets, they tend to be employed in the close battle. NLOS is unique in that the LOS is maintained between
the seeker on the missile and the target rather than the gunner and the target. In this context, NLOS is a
guided, indirect-fire munition. An operational scenario, shown in Figure 2-1, would consist of a gunner
armed with a guided munition, such as the Advanced Antitank Weapon System-Medium (AAWS-M) now
designated as Javelin, searching the area for a target. The gunner uses a sight, such as a telescope or
infrared (IR) imaging device, for target detection and recognition. Once a target is detected, the gunner
aims the sight at the target, so that the missile locks on the target, then fires the weapon. All missile tracking
and guidance and control (G&C) functions are performed autoncmously. The TOW missile is also a GM;
however, once it is fired, the gunner must maintain target lock throughout missile flight.

In a SM operational scenario as shown in Figure 2-2, a soldier obtains information regarding
target type, location, and the specific time of engagement. Target location can originate from any one or a
combination of sources. These include aerial and ground sensors, forward observers, or target acquisition/
fire-control equipment onboard the launch platform. The information is forwarded to the firing battery/
launcher via a command, control, communications, and intelligence (Cl) node. The launch platform
maneuvers to a specific site before launching the carrier. After launch and tlight to the target vicinity, the
carrier dispenses the SMs which search for and engage targets.




TR-91-0069-2366

Figure 2-1. Guided Munition Weapon System Operational Scenario

2.2 SMART WEAPON SYSTEMS SUMMARY

The US Army is fielding a variety of smart weapon systems (SADARM, Bat, Javelin, and others).
These systems/munitions of interest are shown in Figure 2-3. Wire-guided systems, such as TOW and
Dragon, require a wire link between the launcher and the missile to transmit guidance commands to the
missile. Inlaser designator systems, a soldier aims a iaser designator at the target and the munition tracks
on the laser rudiation reflected from the target. Examples of laser designator systems are Hellfire and
Copperhead.

Inherent to each weapon are various data links. Figure 2-4 depicts the various sensor and data
links involved with smart weapon systems. It should be noted that each smart weapon has some, rarely all,
of the sensor and data links. The two examples displayed in the figure are typical sets of required data links.
To further complicate this generic concept of vital data links, some systems have different sets depending
on their employment technique. For example, when the Hellfire missile is fired from a self-designating
helicopter, links 4 and 5 in the figure are not preserii. (Note: Link 3 is never present with Hellfire.) For a
remotely designated, lock-on after launch weapon, however, links 4 and § are critical, and link 1 is not
present.

2-2




S1394HV1

o e
=4 %
é

SNOILINNW LHVYIS

.I?N-tl.m.. =
o
/ﬁ\ /KmEE(O

011DU2G puoNDId() Wk uodnay ravwg ‘Z-z aumd g

{8CC-6900-(6-H4L

WHO41vd
AN HONNY1

4 .m-ﬁ'- ] -MMW‘M.:

# ¥3aAH3SEO

 QHVMHOA
N
e £,

!
HOSN3IS 400N 12

UNNOHO

2-3




DIR AIR DEF
. DRAGON - WAM « STINGER
- TOW «LOS-R
« JAVELIN *LOS-F-H
e - TACAWS
« LOSAT « NLOS (ANT‘-HELICOPTER)

ARMS B

COMBINED

- HELLFIRE/LONGBOW a ARMS 7
« STAFF ool
« X-ROD « NLOS (ANTI-TANK)*

UAV/C3I [ | FIRE SUPPORT 3
el - ] ALl
- C31/ SENSORS - BAT
« UAV SHORT * MLRS-TGW (INTERNATIONAL PROGRAM)
- UAV CLOSE - SADARM
- COPPERHEAD

* INFANTRY SCHOOL WILL BE PROPONENT
TR-91-0069-2560

Figure 2-3. Smart Weapon Systems of Interest

Also note in Figure 2-4, the depicted links may include multiple functions and multiple forms.
Hellfire again provides an example for link 1. This link includes the gunner's acquisition and tracking
functions using visible or long-wave infrared (LWIR) sights. It also includes the laser designator in the short-
wave infrared (SWIR). For more details on smart weapons links, see Volume |l of this series, "Effects of
Countermeasures on Smart Weapons Technologies,” January 1992.

Some smart weapons inciude an additional, autonomous sensor link between the smart munition
in flight and elements of the environment. This sensor link may be as simple as a pressure sensor or
altimeter, or as sophisticated as the Navy's Tomahawk's ground scene correlation and tracking. The
susceptibility of every data link in the smart weapon system function must be considered in the early design.
As will be discussed in the following sections, reductions in basic susceptibility can significantly reduce
vuinerability, thus increasing the survivability and effectiveness of the smart weapon. The weapon system
can be defeated by eliminating or interfering with any of the links. For exampie, the Dragon missile track
link can be broken under certain levels of smoke. The gunner may see the target through the LWIR sight
and subsequently fire the missile. However, while the target is viewed by the gunner, the missile track link,
which operates in the SWIR region, cannc. iransmit through the smoke. Therefore, the missile does not
track to the target. The Helifire laser designator system presents another situation where a specific link can
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be defeated. in a smoke environment, either the signal from the laser designator is dissipated by the smoke
or the radiation from the laser designator refiects not oniy from the target but aiso from the smoke. In the
first instance, a missile would not be fired since there is no way to guide the missile to impact. In the other
case, a good signal exists to guide the missile; however, if the missile tracks the wrong spot, it flies into the
smoke instead of to the target.

2.3 SMART WEAPON FUNCTIONS

While many functions are involved in the successful employment of smarnt weapons, for the
purpose of this study, only the delivery function is examined. The process of delivery consists of launching,
dispensing, acquiring, tracking/hitting, and fuzing/killing. The launching function is not addressed in this
study because that function is not affected by the CMs that are employed against smart weapon seekers
and sensors. The remaining smart weapon functions will be discussed as they are applied to GMs, sensor
fuzed munitions (SFMs), and terminally guided submunitions (TGSMs).

In the case of GMs, only the acquiring, tracking/hitting, and fuzing/killing functions are relevant.
In the employment of GMs, a human performs the target acquisition and aimpoint designation. Inthe case
of Javelin (AAWS-M), after searching an area and acquiring a target, the gunner selects the aimpoint by
sizing gates around the target, locks on the target, then fires the weapon. After firing the weapon, the human
is no longer in the loop. The automated functions of aimpoint tracking and missile guidance and control fly
the missile to impact. Warhead fuzing is automatic and target kill is position dependent. Position-dependent
target kill refers to the position of the hit point on the target, relative to the "shot line” ballistic vuinerability
map of the target. Due to the varying degrees of armor thickness and location of critical target components,
target Kill (for a given warhead) will be a function of the hit location on the target and the angie of attack on
the warhead energy. Since a human operator determines or assists in determining the aimpoint, it is harder,
but not impossible, to alter the the aimpoint selection and decrease the probability of kill.

For SFMs, only the tuzing/killing process is relevant. The potential for a CM susceptibility during
the dispense function is minimal and not further considered. In a simple SFM, when proper thresholds are
crossed in the signal processor, the munition is fired. In a complex SFM, fuzing may require mutitiple looks
and combinations of thresholds to verify the presence of a valid target. Further, the aim of the explosively
formed penetrator (EFP) may be slightly off the sensor boresight in order to hit a more lethal area on the
target. Simple or complex, SFMs only use one function after dispense, the fuzing/kill function. Inthe context
of this report, the fuzing function for SFMs is equivalent to the target acquisition 