
precision guided munitions

precision guided munitions represent a revolutionary advancement in modern warfare technology,

enabling forces to strike targets with unprecedented accuracy and efficiency. These sophisticated

weapons systems utilize various guidance mechanisms, such as GPS, laser, infrared, or radar, to

precisely hit intended targets while minimizing collateral damage. The evolution of precision guided

munitions has transformed military strategy, reducing the number of sorties required and increasing

mission success rates. This article explores the types, technologies, applications, and benefits of

precision guided munitions in contemporary armed forces. Additionally, it delves into the challenges

and future developments shaping the trajectory of guided weaponry. Understanding these aspects

provides insight into how precision guided munitions continue to influence global defense and security

operations.
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Overview of Precision Guided Munitions

Precision guided munitions (PGMs) are weapons designed to accurately engage specific targets with

minimal deviation from their intended impact point. Unlike traditional unguided or "dumb" bombs and



artillery shells, PGMs incorporate advanced guidance technologies that enable real-time adjustments

during flight. This precision reduces unintended damage and increases operational effectiveness. The

development of PGMs began in the mid-20th century, gaining prominence during conflicts where

strategic targeting and minimizing civilian casualties were critical. Modern PGMs are deployed across

multiple platforms, including aircraft, naval vessels, and ground launchers, making them versatile tools

in a variety of combat scenarios.

Historical Development

The concept of precision guided munitions emerged during World War II with early attempts at guided

bombs. However, significant technological advancements occurred during the Vietnam War and later

conflicts, where laser-guided bombs and GPS-based systems became prevalent. These innovations

allowed for far greater accuracy compared to previous methods. Continuous improvements in sensor

technology, computing power, and satellite navigation have enhanced PGM capabilities, making them

essential components of modern military arsenals.

Key Components

Precision guided munitions typically consist of three essential components:

Warhead: The explosive or payload designed to neutralize the target.

Guidance System: Sensors and receivers that determine the munition’s position and trajectory.

Control Mechanism: Actuators and aerodynamic surfaces that adjust the flight path toward the

target.



Types of Guidance Systems

The effectiveness of precision guided munitions largely depends on their guidance systems. Various

technologies are employed, each suited for specific mission requirements and environmental

conditions. These systems enable the munition to detect, track, and home in on targets with high

accuracy.

GPS/INS Guidance

Global Positioning System (GPS) combined with Inertial Navigation System (INS) is one of the most

common guidance methods. GPS provides satellite-based positional data, while INS tracks movement

using internal sensors. Together, they allow munitions to navigate precisely to coordinates even in

GPS-denied environments for short durations. GPS/INS-guided munitions are widely used for striking

fixed or known targets at long range.

Laser Guidance

Laser-guided munitions rely on a laser designator that illuminates the target. The munition’s seeker

detects the reflected laser energy and guides the weapon toward it. This method is highly accurate

and effective against moving targets or in environments where GPS signals may be jammed or

unavailable. Laser guidance requires continuous target illumination until impact, which can be a tactical

limitation.

Infrared and Electro-Optical Guidance

Infrared (IR) and electro-optical (EO) seekers enable munitions to home in on heat signatures or visual

imagery of targets. These systems are useful for engaging vehicles, aircraft, or personnel, especially in

low visibility conditions such as night or smoke-covered battlefields. IR and EO guidance provide real-

time target tracking and can adapt to changing conditions during flight.



Radar Guidance

Radar-guided munitions use active or semi-active radar systems to detect and follow targets. These

are particularly effective against fast-moving or airborne threats. Radar guidance allows for all-weather

capability, making it valuable in various combat theaters. Some munitions combine radar with other

guidance methods to enhance accuracy and resilience against countermeasures.

Applications of Precision Guided Munitions

Precision guided munitions play a critical role across multiple military domains, offering flexibility and

efficiency in diverse operational scenarios. Their ability to deliver precise effects enables forces to

achieve tactical and strategic objectives with reduced risk and resource expenditure.

Air-to-Ground Operations

In air-to-ground missions, PGMs allow aircraft to strike enemy infrastructure, armored vehicles, and

fortified positions with minimal collateral damage. This capability enhances the effectiveness of close

air support and interdiction missions, often turning the tide of battles by disrupting enemy capabilities

swiftly and accurately.

Naval Warfare

Naval forces employ precision guided munitions to engage surface ships, submarines, and coastal

targets. Anti-ship missiles, guided torpedoes, and naval cruise missiles exemplify PGMs used to

maintain maritime dominance and protect vital sea lanes.

Ground-Based Launch Systems

Ground forces utilize PGMs in the form of guided artillery shells, rockets, and missiles. These



munitions enable precise strikes beyond visual range, supporting infantry and armored units by

neutralizing high-value targets without exposing troops to unnecessary danger.

Counterterrorism and Urban Warfare

The accuracy of precision guided munitions is particularly advantageous in counterterrorism operations

and urban warfare, where minimizing civilian casualties and infrastructure damage is paramount.

PGMs allow for surgical strikes in densely populated areas, supporting intelligence-driven targeting and

special operations.

Advantages and Challenges

The adoption of precision guided munitions has brought significant advantages to modern militaries,

but it also presents certain challenges that must be managed to maintain operational effectiveness.

Advantages

Increased Accuracy: PGMs drastically reduce miss rates, ensuring targets are neutralized

effectively.

Reduced Collateral Damage: Precision reduces unintended damage to civilians and

infrastructure.

Operational Efficiency: Fewer munitions and sorties are needed, lowering costs and exposure to

risk.

Enhanced Mission Flexibility: Ability to engage a variety of targets under different conditions.

Force Multiplier: Amplifies combat power through precision rather than volume of fire.



Challenges

Despite their benefits, precision guided munitions face challenges including high costs, susceptibility to

electronic countermeasures, and dependence on reliable communication and satellite systems. The

complexity of PGMs requires extensive training and maintenance, and adversaries continually develop

tactics and technologies to evade or disrupt guided weapons. Additionally, ethical and legal

considerations around their use in densely populated areas necessitate stringent operational protocols.

Future Trends and Developments

The future of precision guided munitions is shaped by ongoing technological innovation aimed at

increasing autonomy, accuracy, and adaptability. Emerging trends include integration of artificial

intelligence, enhanced sensor fusion, and multi-mode guidance systems.

Autonomous Targeting and AI Integration

Advancements in artificial intelligence enable PGMs to identify, classify, and prioritize targets with

minimal human intervention. Autonomous targeting reduces decision-making time and enhances

responsiveness in dynamic combat environments. AI-driven guidance systems can adapt to

countermeasures and changing battlefield conditions for improved effectiveness.

Hypersonic and Extended Range Munitions

Hypersonic PGMs capable of traveling at speeds exceeding Mach 5 promise to revolutionize strike

capabilities by drastically reducing target reaction time. Extended range munitions allow forces to

engage targets from safer distances, enhancing survivability and strategic reach.



Multi-Mode and Networked Guidance

Future PGMs are increasingly incorporating multi-mode guidance that combines GPS, laser, radar, and

infrared inputs for superior accuracy and resilience. Networked munitions can share targeting data and

coordinate attacks, enabling synchronized strikes and battlefield awareness.

Frequently Asked Questions

What are precision guided munitions (PGMs)?

Precision guided munitions (PGMs) are weapons equipped with guidance systems that enable them to

accurately hit specific targets, minimizing collateral damage and increasing effectiveness.

How do precision guided munitions improve military operations?

PGMs improve military operations by enhancing strike accuracy, reducing the number of required

munitions, lowering collateral damage, and increasing mission success rates.

What types of guidance systems are used in precision guided

munitions?

Common guidance systems in PGMs include GPS guidance, laser guidance, infrared homing, radar

guidance, and inertial navigation systems.

What are some examples of precision guided munitions currently in

use?

Examples include the JDAM (Joint Direct Attack Munition), Hellfire missile, AGM-114, Tomahawk

cruise missile, and Paveway laser-guided bombs.



How has the development of PGMs impacted modern warfare?

The development of PGMs has shifted modern warfare towards greater precision and reduced

unintended damage, enabling targeted strikes and changing strategic approaches to combat.

What challenges do precision guided munitions face in combat

environments?

Challenges include electronic jamming, GPS signal denial, weather conditions affecting guidance,

target movement, and the high cost of advanced munitions.

Are precision guided munitions cost-effective compared to traditional

weapons?

While PGMs are more expensive per unit than traditional munitions, their increased accuracy reduces

the number of weapons needed per target and minimizes collateral damage, often making them cost-

effective overall.

What role does satellite technology play in the functionality of PGMs?

Satellite technology, particularly GPS satellites, provides critical positioning data that enables PGMs to

navigate accurately to their targets over long distances.

How is artificial intelligence being integrated into precision guided

munitions?

Artificial intelligence is being integrated to enhance target recognition, adaptive guidance, threat

assessment, and autonomous decision-making, increasing the effectiveness and versatility of PGMs.



Additional Resources

1. Precision Guided Munitions: Technology and Applications

This book provides an in-depth look at the development and deployment of precision guided munitions

(PGMs). It covers the technological advances in guidance systems, including laser, GPS, and inertial

navigation. The text also explores the strategic and tactical applications of PGMs in modern warfare,

highlighting case studies from recent conflicts.

2. Missile Guidance and Control Systems

Focused on the engineering side, this book delves into the design and operation of guidance and

control systems used in precision missiles. It discusses various sensor technologies, control

algorithms, and propulsion methods. Readers will gain a comprehensive understanding of how PGMs

achieve high accuracy and effectiveness.

3. Modern Warfare and the Role of Precision Guided Munitions

This work analyzes the impact of PGMs on contemporary military strategy and operations. It examines

how these weapons have transformed combat dynamics, reducing collateral damage and increasing

mission success rates. The book also addresses ethical considerations and future trends in precision

strike capabilities.

4. Design and Development of Laser-Guided Munitions

Specializing in laser-guided systems, this book explains the principles behind laser targeting and

tracking technologies. It covers the challenges in developing reliable laser guidance under various

environmental conditions. Technical case studies illustrate the evolution and operational use of laser-

guided bombs and missiles.

5. GPS Technology in Precision Guided Weapons

This title explores the integration of Global Positioning System (GPS) technology in the navigation and

guidance of PGMs. It details how satellite signals are utilized to enhance accuracy and discusses

vulnerabilities such as jamming and spoofing. The book also outlines advancements in GPS-aided

inertial navigation systems.



6. Smart Bombs and the Future of Aerial Warfare

An insightful look into the development of smart bombs, this book highlights their role in achieving

precision strikes from the air. It covers various guidance mechanisms, payload options, and delivery

platforms. The author forecasts future innovations that may further revolutionize aerial combat and

munition effectiveness.

7. Inertial Navigation Systems for Precision Guided Munitions

This publication focuses on inertial navigation technologies crucial to PGMs, especially when GPS

signals are unavailable. It explains the principles of accelerometers and gyroscopes, and how data

fusion techniques improve accuracy. Practical examples demonstrate the application of inertial

navigation in missile guidance.

8. Countermeasures and Electronic Warfare Against Precision Guided Munitions

This book examines the tactics and technologies used to defend against precision guided attacks. It

covers electronic countermeasures such as jamming, decoys, and stealth technologies. The discussion

includes both offensive and defensive perspectives on electronic warfare in the context of PGMs.

9. Ballistic and Cruise Missiles: Precision Guidance and Targeting

Providing a comprehensive overview, this book compares the guidance and targeting systems of

ballistic and cruise missiles. It discusses aerodynamic design, propulsion, and terminal guidance

techniques that enable high precision. The text serves as a valuable resource for understanding the

complexities of missile-based PGMs.
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1920s. While World War II was dominated by large-scale strategic bombing—essentially throwing
out tons of free-falling munitions in the hope they hit something important—both sides in the war
worked to develop airborne munitions that could be steered toward a target. However after that
war, U.S. national security policy focused on the atomic bomb, hardly a weapon that needed to be
directed with accuracy. The cost of emphasis on atomic weapons was revealed in the general
unsuitability of American tactics and weapons deployment systems during the Vietnam War. Lessons
learned in that conflict, coupled with rapid technological developments in aerodynamics, lasers, and
solid-state electronics, brought air power dramatically closer to the surgical strike now seen as
crucial to modern warfare. New technology created attractive choices and options for American
policymakers as well as field commanders, and events in the Arab-Israeli wars, the U.S. raid on
Libya, and most dramatically in the first Gulf War created an ever-increasing demand for the
precision weapons. The prospect of pinpoint delivery of weapons right to the enemy's door by
speeding aircraft seems to presage war in which the messy and politically risky deployment of
ground troops is unnecessary. The potential of such weapons, and their strategic limitations, made
the Gulf War and Iraqi War living theater for assessing what such weapons can and cannot do and
have important implications for planning for future warfare.
  precision guided munitions: Precision Guided Munitions Paul G. Gillespie, 2002 This study
examines the history of an emergent class of weapons known collectively as precision guided
munitions (PGMs). Arising from historical antecedents in the First and Second World Wars, the
specific technologies that made precision guidance a reality in the late 1960s were, nevertheless, the
unique product of concerted actions taken within the U.S. military, the federal government, and
civilian industry. Precision weapons did not emerge as a natural consequence of technological
change, but were consciously constructed in response to the purposes, ethics, and values of
American society. Certainly the creation of important enabling technologies, notably lasers and
semiconductor integrated circuits, played a decisive role in the development of these advanced
weapons. However, the emergence of guided weapons is inexplicable without also considering
America's evolving defense policy; the military doctrine that translated that policy into specific
weapon systems; and twentieth-century wartime demand, which stimulated research and
development by providing added urgency, requirements, and resources. Entering America's arsenal
at the height of cold war tensions, PGMs provided an appealing alternative to the largely impotent
nuclear bombs and missiles that had become the centerpiece of U.S. military strategy. Post-Vietnam
military operations highlighted a marked shift in emphasis away from mass destruction in favor of
inflicting precise, controlled damage. Reliance upon this technological innovation has produced a
remarkable three-tiered revolutionary transformation in munitions technology, armed conflict, and
U.S. national security policy.
  precision guided munitions: Precision-guided Munitions and Human Suffering in War Dr
James E Hickey, 2012-10-28 James Hickey proceeds from the premise that throughout history,
humans have demonstrated a proclivity for using violence against one another as a means to achieve
an end, means enabled, in many respects, by the technologies available at the time. Advancing
technology has often been a prime enabler of ever-increasing levels of violence and attendant human
suffering. At a few junctures in history, however, certain technologies have seemingly provided the
armed forces that possess them the ability to fight wars with decreasing levels of violence and
suffering. Today, precision-guided munitions (PGMs) with their high degree of discrimination and
accuracy again hold such promise. This book seeks to answer the question: Do PGMs mitigate
suffering in war, and have these weapons changed the way decisions regarding war and peace have
been made? Answering this question helps us understand possible shifts in emphasis in modern
warfare, both in terms of methods employed and of the greater concern placed on limiting human
suffering during conflict. This book will help students of ethics, just war and military history and
senior military and civilian leaders to understand the possible outcomes and wider implications of
their strategic choices to use such technology.
  precision guided munitions: Precision-guided Munitions and Human Suffering in War



James E. Hickey, 2016-04-08 James Hickey proceeds from the premise that throughout history,
humans have demonstrated a proclivity for using violence against one another as a means to achieve
an end, means enabled, in many respects, by the technologies available at the time. Advancing
technology has often been a prime enabler of ever-increasing levels of violence and attendant human
suffering. At a few junctures in history, however, certain technologies have seemingly provided the
armed forces that possess them the ability to fight wars with decreasing levels of violence and
suffering. Today, precision-guided munitions (PGMs) with their high degree of discrimination and
accuracy again hold such promise. This book seeks to answer the question: Do PGMs mitigate
suffering in war, and have these weapons changed the way decisions regarding war and peace have
been made? Answering this question helps us understand possible shifts in emphasis in modern
warfare, both in terms of methods employed and of the greater concern placed on limiting human
suffering during conflict. This book will help students of ethics, just war and military history and
senior military and civilian leaders to understand the possible outcomes and wider implications of
their strategic choices to use such technology.
  precision guided munitions: Precision-Guided Munitions and Human Suffering in War
James E. Hickey, 2017-05-22 James Hickey proceeds from the premise that throughout history,
humans have demonstrated a proclivity for using violence against one another as a means to achieve
an end, means enabled, in many respects, by the technologies available at the time. Advancing
technology has often been a prime enabler of ever-increasing levels of violence and attendant human
suffering. At a few junctures in history, however, certain technologies have seemingly provided the
armed forces that possess them the ability to fight wars with decreasing levels of violence and
suffering. Today, precision-guided munitions (PGMs) with their high degree of discrimination and
accuracy again hold such promise. This book seeks to answer the question: Do PGMs mitigate
suffering in war, and have these weapons changed the way decisions regarding war and peace have
been made? Answering this question helps us understand possible shifts in emphasis in modern
warfare, both in terms of methods employed and of the greater concern placed on limiting human
suffering during conflict. This book will help students of ethics, just war and military history and
senior military and civilian leaders to understand the possible outcomes and wider implications of
their strategic choices to use such technology.
  precision guided munitions: The Moral and Ethical Implications of Precision-Guided
Munitions US Air Force, Scott F Murray, 2025-05-22 This work explores the relationship between
one of the most significant military developments to emerge in the past century, namely, aerial
precision-guided munitions and their relationship with the just-war tradition. The aim of this study is
to encourage moral and ethical reflection by politicians, strategists, and tacticians at all levels. The
issues at hand are aerial precision doctrine, the use of the precision-guided munition as the modern
aerial weapon of choice, and the influence of the just-war tradition on strategic and tactical
decisions. This work has been selected by scholars as being culturally important, and is part of the
knowledge base of civilization as we know it. This work was reproduced from the original artifact,
and remains as true to the original work as possible. Therefore, you will see the original copyright
references, library stamps (as most of these works have been housed in our most important libraries
around the world), and other notations in the work. This work is in the public domain in the United
States of America, and possibly other nations. Within the United States, you may freely copy and
distribute this work, as no entity (individual or corporate) has a copyright on the body of the work.
As a reproduction of a historical artifact, this work may contain missing or blurred pages, poor
pictures, errant marks, etc. Scholars believe, and we concur, that this work is important enough to
be preserved, reproduced, and made generally available to the public. We appreciate your support of
the preservation process, and thank you for being an important part of keeping this knowledge alive
and relevant.
  precision guided munitions: The Long Road To Desert Storm And Beyond: The
Development Of Precision Guided Bombs Major Donald I. Blackwelder, 2015-11-06 This paper
examines the long development of precision guided bombs to show that the accuracy attained in



Desert Storm was an evolution not a revolution in aerial warfare. This evolution continues and gives
offensive airpower the advantage over the defense. Guided bomb development started during World
War One with the “aerial torpedo”. During World War Two the German Fritz X and Hs-293 were
visually guided bombs and both experienced success against allied shipping. The Army Air Corps
also developed a wide variety of TV, heat, radar, and visually guided bombs. The visually guided
AZON was successful in Burma and the radar guided Bat was successful against Japanese ships.
During the Korean War visually guided RAZON and TARZON bombs had some success. In Vietnam
the Paveway I laser-guided bombs and Walleye TV-guided bombs were successful on a much broader
scale. Paveway II and III, Walleye II, and GBU-15s were developed and successfully combat tested
throughout the 1970s and 1980s. When Desert Storm initiated in 1991 there were very few guided
weapons that had not been extensively tested on training ranges and in combat. The precision
demonstrated to the World during Desert Storm started evolving when airpower was first envisioned
as a new dimension for conducting war, and was far from a revolution. Now, the continued
development of imaging infrared, laser radar, synthetic aperture radar, and millimeter wave radar
autonomous seekers further increases the flexibility, range, and effectiveness of guided bombs.
  precision guided munitions: Precision-guided Munitions James Digby, 1974 This report was
prepared for the conference on 'The Impact of New Technologies on U.S. Defense Planning for
Non-Nuclear Conflict, ' sponsored by The Fletcher School of Law and Diplomacy, Tufts University, to
be held in Boston, Massachusetts, September, 1974.
  precision guided munitions: Weapons Acquisition United States. General Accounting Office,
1995
  precision guided munitions: Precision Guided Munitions Randy L. Kaufman, 2004 The
question this thesis attempts to answer is whether the United Stated military is becoming overly
dependent on precision guided weapons. After considerable analysis it appears that the United
States has it just about right, now. The relative importance of guided versus unguided weapons has
been turned upside down. Where in previous conflicts guided munitions were reserved for specific
high value targets, it now appears that unguided weapons are reserved for an equally small set of
targets, such as large areas where precision is not a required commodity. Nevertheless, if the
prediction of General Lester Lyles, that in the future 100 percent of the weapons employed will be
precision-guided, is correct, this leads the United States into an area that provides our adversaries a
single center of gravity to thwart. While PGMs have provided the United States Air Force the ability
to strike targets previously off-limits in urban areas, they are not the panacea for all targeting
problems. There still exist numerous difficulties that need to be addressed, such as battle damage
assessment (BDA), training implications, and the prosecution of time-sensitive targets (TSTs). These
three dilemmas require immediate attention, and the current generation of precision-guided
munitions fails to address these issues.
  precision guided munitions: Precision Guided Munitions RANDY L. KAUFMAN, 2025-05-22
For as long as man has walked the planet, the search for greater precision has guided the
development of military strategy. The search for greater aerial delivered weapons began
significantly sooner than the First Gulf War. Some can effectively argue that the pursuit of
precision-guided munitions began as early as World War I, when Charles. F. Kettering developed the
first long-range precision weapon, the Kettering Bug. The pursuit of precision became readily
evident during the interwar years with the development of the industrial web theory prescribed by
the Air Corps Tactical School (ACTS), leading directly to the High Altitude Daylight Precision
Bombing (HADPB) practices against Germany during World War II. However, in actual combat
conditions, the ability of the Norden bombsight to place weapons inside a pickle barrel fell woefully
short of the predicted abilities. Nevertheless, significant efforts were initiated to develop true
precision capabilities, evidenced by glide-bomb programs instituted by General Henry Hap Arnold.
By the end of World War II, the predecessors of today's precision-guided weapons took form with the
development of electro-optical, infrared, and heat seeking munitions. However, the employment of
the atomic bomb, and its incredible destruction capability effectively silenced precision-guided



research for over twenty years. Not until Vietnam, when faced with a conventional war where
nuclear weapons were eliminated from the United States repertoire, did true precision-guided
munitions enter into the United States military weapons arsenal. The weapons developed during
Vietnam significantly enhanced the ability of airpower to decisively influence combat operations due
to their precision and lethality. Although over 24,000 laser-guided munitions were employed in
Vietnam, their true applicability was seen during Operation Desert Storm where eight percent of all
aerial weapons were PGMs. This work has been selected by scholars as being culturally important,
and is part of the knowledge base of civilization as we know it. This work was reproduced from the
original artifact, and remains as true to the original work as possible. Therefore, you will see the
original copyright references, library stamps (as most of these works have been housed in our most
important libraries around the world), and other notations in the work. This work is in the public
domain in the United States of America, and possibly other nations. Within the United States, you
may freely copy and distribute this work, as no entity (individual or corporate) has a copyright on the
body of the work. As a reproduction of a historical artifact, this work may contain missing or blurred
pages, poor pictures, errant marks, etc. Scholars believe, and we concur, that this work is important
enough to be preserved, reproduced, and made generally available to the public. We appreciate your
support of the preservation process, and thank you for being an important part of keeping this
knowledge alive and relevant.
  precision guided munitions: Precision Guided Munitions and Collateral Damage Edward
R. Lucas, 2003-06-01 Technology, state policy, and international law all come together to determine
if the use of Precision Guided Munitions (PGMs) is required by the law of armed conflict to reduce
collateral damage in urban air operations. Both international standards and standards for the United
States, the world leader in PGM technology, is addressed. The use of PGMs may be required by
international law, as determined on a case-by-case basis, based on the information available at the
time the mission was planned and executed. Factors that go into the determination of whether or not
a PGM must be employed under the law of armed conflict include limiting factors such as
environmental disruption or effective guidance jamming, and PGM availability. Availability is not
only measured in immediate availability, but also considers whether or not there is a need to sustain
a long operation, as opposed to the use of force in an isolated raid. This paper also discuses whether,
pursuant to the Martens Clause, a rule of customary law requiring the use of PGMs in all
circumstances where there was the possibility of collateral damage could evolve. Due to the
continuous development of new means of warfare, the lengthy process of developing custom, and,
most importantly, the international law preference for recognizing general principles rather than
creating specific prohibitions when there is no controlling treaty, customary international law
requiring the use of PGMs is not likely to crystallize,
  precision guided munitions: Precision Guided Munitions and the New Era of Warfare Richard
P. Hallion, RAAF Air Power Studies Centre, 1997
  precision guided munitions: Precision-guided Weapons James Digby, 1975 The first part of
this paper discusses enough about the mechanics of these weapons to give the reader a feel for how
they work and provide brief descriptions of some of the more important weapons associated with
non-nuclear land combat. The brief treatment here mentions only a fraction of current PGM
developments; it is characteristic of the pace of development that dozens of new PGM types in many
countries reach operational testing each year. The second part of the paper focusses on a number of
important and so far unresolved implications of the new weapons; it discusses their likely effects on
force posture and on the conduct of warfare. For example, what is their effect on the relative
usefulness of the advanced tank, the complex fighter-bomber, and the big aircraft carrier. What will
be the consequences for the organization of land forces, and for their tactics.
  precision guided munitions: Precision-guided Munitions and Human Suffering in War
James E. Hickey (Ph. D.), 2012
  precision guided munitions: History of the Use of Precision Guided Munitions Tiffany J.
Howard, 2009



  precision guided munitions: Weapons Acquisition U S Government Accountability Office (G,
U. S. Government Accountability Office (, 2013-07 Pursuant to a legislative requirement, GAO
reviewed the military services' acquisition of precision guided munitions (PGM), focusing on: (1) the
planned costs and quantities of PGM; (2) the services' rationale for initiating PGM development
programs; (3) available options to attack surface targets with PGM; and (4) the extent of the
services' joint development and procurement of PGM. GAO found that: (1) the services have bought
or are developing over 33 types of PGM at a cost of about $58.6 billion; (2) the 19 PGM types in
inventory and production provide about 130,422 individual munitions at a cost of about $30.4 billion
and are used by the Air Force and Navy; (3) the 14 PGM types in development have a combined
estimated acquisition cost of about $28.2 billion; (4) the services' rationale for the PGM development
programs include increasing the number of PGM, gaining additional capability through technical
improvements, and providing interim capabilities until certain munitions are available; (5) the 33
PGM types provide multiple options for countering targets and some PGM can function against more
than one target class; and (6) the Navy and Air Force have participated in joint PGM development
programs, but they do not plan to buy some PGM currently under development.
  precision guided munitions: Modeling the Pre-Positioning of Air Force Precision Guided
Munitions DANIEL P. JOHNSTONE, 2025-05-22 The Air Force's ability to deploy, employ, and
sustain operations in forward locations is a key to mission success. An integral part of this strategy
is equipment prepositioning, to include: vehicles, aircraft support, consumable inventory, and
munitions. This research focuses on defining and developing a model to aid decision makers with the
afloat pre-positioning and deployment of munitions in an effort to ensure that the right weapons are
available when, and where needed. This research places a particular focus on the strategic, global
pre-positioning of the Afloat Pre-positioning Fleet (APF) in an effort to minimize the overall response
time involved with offloading these ships and transporting their cargo to the intended point of use.
The model developed in this study is a mixed integer program that was implemented using the
General Algebraic Modeling System (GAMS). The model considers the various aspects of
pre-positioning (forward operating locations, Standard Air Munitions Packages, and the APF) in
order to optimally locate and configure each APF ship. The methodology for this model was tested
and verified using precision guided munitions data for a number of scenarios. This work has been
selected by scholars as being culturally important, and is part of the knowledge base of civilization
as we know it. This work was reproduced from the original artifact, and remains as true to the
original work as possible. Therefore, you will see the original copyright references, library stamps
(as most of these works have been housed in our most important libraries around the world), and
other notations in the work. This work is in the public domain in the United States of America, and
possibly other nations. Within the United States, you may freely copy and distribute this work, as no
entity (individual or corporate) has a copyright on the body of the work. As a reproduction of a
historical artifact, this work may contain missing or blurred pages, poor pictures, errant marks, etc.
Scholars believe, and we concur, that this work is important enough to be preserved, reproduced,
and made generally available to the public. We appreciate your support of the preservation process,
and thank you for being an important part of keeping this knowledge alive and relevant.
  precision guided munitions: Weapons Acquisition DIANE Publishing Company, 1995-10 The
military services expect PGM accuracy & lethality to reduce the number of launch platforms &
soldiers required to counter specific targets. This report considers only munitions that: are
surface-to-surface, indirect fire weapons or are air-to-surface; or have a nominal standoff from their
launching platform about 5 nautical miles or more. Graphs & tables. Includes fact sheets on missiles:
Tomahawk, Standoff Land Attack, Sensor Fuzed Weapon, Penguin, Maverick, Guided Bomb Units,
Enhanced Fiber Optic, etc.
  precision guided munitions: Network-Enabled Precision Guided Munitions , 2005
Network-centric warfare (NCW) is changing the way the U.S. military fights and wins wars.
Networked technology and new operational concepts enable networked units and individual
platforms to operate in ways not possible a few years ago. The goal is to link weapon systems,



sensors, and people into a single network in which the whole is greater than the sum of its parts. To
accomplish this goal, DOD is moving toward highly integrated force networks that combine
information superiority with advances in technologies for surveillance, communications, and
precision weapons. Collectively, the integration of these systems offers the possibility of creating a
well-populated global information grid (GIG). The GIG is a system of systems consisting of an
accessible knowledge base where users may disseminate or retrieve information real-time. Users
may connect to the GIG by accessing nodes on the network to collaborate with other warfighters.
These nodes consist of sensors, networks and even PGMs. PGMs are an easily overlooked node and,
if properly integrated, can add flexibility, speed, and real-time situational awareness to the
battlespace. As munitions link directly to the GIG, they become contributors providing in-flight
updates prior to warhead detonation. Most importantly, network-enabled PGMs provide a means to
fill a documented capability gap against mobile targets. Much research exists concerning NCW and
its potential but very little information is available regarding network-enabled weapons. The purpose
of this research paper is to discuss how the next generation of air-to-ground weapons may impact
network-centric operations. To begin, the paper will briefly discuss how NCW improves battlespace
awareness and then examine current PGM capabilities and limitations to use as a framework for
further analyzing the benefits of network-enabled weapons. The paper will conclude by offering
recommendations to streamline this capability to the warfighter.
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