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Abstract: The evolution of war technology has been impacted by several factors throughout history. Studies have indicated a
correlation between the evolution of military technology and the size of the world's population, the interconnection of its regions, and
significant technological innovations such as iron metallurgy and horse riding. The impact of technology on war and the discussions it
has sparked about the requirement for new laws to adapt emerging technologies have further highlighted the relationship between
technology and law in the military sector. Human factors and the ongoing advancement of military technology and equipment are still
crucial. This paper examines the development of war technology from ancient times to the present, highlighting major discoveries and
breakthroughs that have affected military tactics and strategy. The study explores the development of firearms, weapons,
transportation and intelligence-gathering technology through a historical lens and also exploring some non-lethal methods to reduce the

risk of injury to civilians.
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1. Introduction

War has always been a constant in human history, driving
technical development as cultures compete to outhumber one
another in fight. From ancient times to the present, the
evolution of military technology has shaped historical events
and the nature of combat, impacting societies. To understand
how military tactics have evolved historically, one must
research war technology. Studying the weapons and
strategies used in different historical eras can teach us about
the challenges faced by ancient warriors and the
advancements that have affected modern conflict.
Understanding the development of military technology has
also helped us prepare for how combat will change in the 21
century and make better predictions about the future.

« Warfare has always influenced technological growth and
the course of civilizations throughout human history.
This literature review explores the evolution of military
technology and how advancements in tactics, weapons,
and strategy have impacted the conduct and outcome of
conflicts.

e Ancient Warfare: Among the fundamental weapons
used during the earliest forms of combat were clubs,
spears, and bows. The breakthrough developments in
bronze and iron metallurgy led to the development of
swords, shields, and armor, which revolutionized
warfare. Among the innovative methods and techniques
employed by ancient societies, such as the Greeks,
Romans, and Egyptians, were phalanxes and siege
warfare.

o Medieval and Renaissance Warfare: Royal armies
developed during the Middle Ages, a time when new
weapons like the crossbow and longbow were created.
The discovery of gunpowder in the 14th century allowed
for the widespread use of cannons, muskets, and artillery,
which redefined warfare. During the Renaissance, there
were further advancements in military technology,

including more robust fortifications and enhanced naval
warfare.

« Industrial Revolution and Modern Warfare: The
Industrial Revolution drastically changed combat with
the development of rifled weaponry, steam-powered
ships, and industrialized armies. The American Civil War
and the Franco-Prussian War illustrated the implications
of these technological advancements on the battlefield
with innovations like the Gatling cannon and ironclad
battleships.

« World Wars and Modern Era: The deadly global wars
were caused by 20th-century breakthroughs in military
technology. Tanks, aircraft, and chemical weapons
revolutionized combat and produced previously unheard-
of levels of casualties and destruction. During the Cold
War, more developments in nuclear, biological, and
cyberwarfare occurred, highlighting the continuous
evolution of military technology.

« Contemporary Warfare and Future Trends: The
twenty-first century has seen an increase in the difficulty
and asymmetry of combat due to the emergence of
cyberwarfare, terrorism, and guerilla tactics. Artificial
intelligence, robots, and drones are a few instances of
how technology is transforming combat and creating
ethical and strategic conundrums for conflicts to come.

Objectives:

e« To investigate the generational
technology.

o Explore the
technologies.

« Discovering how wars help in growth of new weapons
and technology.

evolution of war

connection between warfare and

2. Literature Survey

Many studies have focused on the development of combat
technology, illustrating the significant influence that
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technological breakthroughs have had on military tactics and
results. In the annals of warfare, the change from archaic
weapons like spears and arrows to advanced weaponry like
gunpowder-powered rifles signified momentous changes in
the nature of combat. This progress was further hastened by
the Industrial Revolution, which brought tanks, aircraft, and
mechanical weapons, which changed the scope and
destructiveness of wars. The advent of precision-guided
bombs, unmanned aerial vehicles (drones), and cyber
warfare brought about by the digital revolution has
completely changed the nature of military operations in the
modern day. Recent academic research emphasizes how
artificial intelligence and autonomous systems are becoming
more and more important in warfare, pointing to a future in
which robotics and machine learning may rule the
battlefield. Studies also look at the moral and legal
ramifications of these developments, especially as they
relate to responsibility and the possibility of more serious
disputes. The literature in this area highlights how scientific
advancements combined with the strategic needs of both
state and non-state actors have led to an ongoing and swift
development of combat technology.

3. Methodology

This study looks at how combat technologies have changed
over time and how that has affected military tactics and
results using a historical-comparative methodology. The
course is designed to explore important turning points in
technology from antiquity to the present. Secondary
materials, such as academic journals, books, and reliable
internet sources, are examined in addition to primary
sources, which include historical writings, military
documents, and patents. The study is broken down into
discrete historical eras based on significant technological
advancements. A comparative study is carried out to
illustrate how various technology affect warfare in various
eras and places. Important case studies are carefully studied
to highlight noteworthy developments, such as the use of
chariots in ancient combat and the effects of nuclear
weapons during the Cold War. Along with making
predictions about potential future advancements, the study
also examines the wider social, political, and economic
effects of combat technologies. The research attempts to
provide a thorough understanding of the development of war
technology and their consequences for upcoming conflicts
by combining insights from different eras and case studies.

3.1 What is War Technology

War technology is the collective term for the tools,
techniques, and plans used by armed forces to achieve
tactical, strategic, and operational objectives in warfare. It
includes a wide range of inventions, including tools for
gathering intelligence, communication networks, and
automobiles and weaponry.

A. Weapons

1) Ancient weapons-

« Swords and spears: These close-quarters weapons were
among the earliest that humans had ever used and were
beneficial in hand-to-hand combat. They developed from

fundamental concepts to weapons that were masterfully
crafted using superior materials and techniques.

« Bows and Arrows: Bows, which were first used in battle
about 10,000 years ago, changed warfare by allowing for
long-distance  strikes.  They  progressed  from
straightforward wooden bows to composite bows, which
are composed of several materials and have more power
and range.

2) Gunpowder Era:

« Firearms: The development of weapons in the 14"
century transformed warfare. Initially, basic weapons like
arquebuses and cannons were used, but muskets, rifles,
and eventually automated weapons eventually replaced
them.

o Artillery:  Battleground tactics and  structural
development increased along with the strength and
efficiency of cannons and other weaponry.

3) Industrial Revolution:

« Rifling and Breach Loading: Rifling, or the spiral
grooves inside gun barrels, and breech-loading
mechanisms are examples of innovations that increased
reload speed and accuracy.

« Machine Guns: Machine guns, which were created in the
late 19th century, had a continuous firing mechanism that
significantly increased firepower and transformed
battlefield tactics.

4) Modern Weapons:

« Tanks: Tanks, which were first used in World War I,
transformed land warfare by offering armoured firepower
that was portable. They into quicker, more adaptable
machines from slow, highly armoured vehicles.

« Aircraft: Aircraft were first employed for inspection, but
they soon evolved into platforms for arsenals. They
changed tactics and methods as they developed from
fragile planes to strong bombers and fighters.

« Missiles and Rockets: The invention of missiles and
rockets, during and after World War 1l, which provided
long-range, accurate attack capabilities, changed the
nature of warfare.

5) Contemporary Weapons:

« Nuclear weapons: Nuclear weapons were created during
World War 11, and because of their devastating potential
and the possibility of mutually assured destruction
(MAD), they have had a significant influence on warfare.

« Drones: Unmanned aerial vehicles, or UAVs, have grown
in significance during modern warfare as a means of
conducting targeted strikes and surveillance while
lowering the risk to human pilots.

e Cyber Weapons: The advent of cyberwarfare, which
involves attacks on digital systems such as
communication networks and critical infrastructure, has
given rise to a new dimension in warfare.

B. Vehicles

The development of fighting tactics and strategies has been
significantly influenced by the growth of military vehicles.
From the earliest chariots and cavalry, which offered
quickness and agility in combat, military vehicles have
undergone constant development to satisfy the ever-evolving

Volume 13 Issue 6, June 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
WWW.ijsr.net

Paper |D: SR24522161154

DOI: https://dx.doi.org/10.21275/SR24522161154 69


https://www.ijsr.net/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

needs of conflict. A major change occurred during World
War | with the development of armoured vehicles, such as
tanks and armoured cars, which provided mobile, shielded
firepower. The character of aerial warfare was rapidly altered
when aircraft became essential military weapons. Originally
used for surveillance, they were soon also used as bombers
and fighters. From antiquated galleys to contemporary
aircraft carriers, naval ships have influenced international
battles by projecting strength across the oceans.

When it comes to protecting and moving troops and supplies,
contemporary military vehicles like armoured personnel
carriers (APCs) and utility wvehicles are instances of
advancements in technology. Future advancements in
military vehicle technology are probably going to include
unmanned aerial vehicles (UAVS) and autonomous ground
vehicles that are less dangerous for human operators.
Additionally, because of their sustainability and lower
logistical requirements, hybrid and electric vehicles are given
more attention. These advancements demonstrate how
military vehicles are always changing to meet the demands of
modern combat and increase the effectiveness and efficiency
of modern armies.

C. Intelligence, Surveillance, and Reconnaissance (ISR)

ISR technologies have been essential to modern warfare
because they have given military forces the intelligence they
need to turn strategic advantages into well-informed
judgments. ISR is a broad field that includes a variety of
tools and techniques like as ground-based sensors,
unmanned aerial vehicles (UAVS), reconnaissance aircraft,
and spy satellites. Armed forces can more efficiently plan
and carry out operations because to the knowledge these
technologies allow them to obtain on the positions,
movements, and intentions of the enemy.

ISR technology have advanced dramatically over time,
becoming more complex, dependable, and powerful. For
instance, satellites now offer real-time intelligence and high-
resolution imagery, enabling commanders to keep an eye on
events on Earth from orbit. ISR has also been transformed
by UAVs, or drones, which offer continuous surveillance
capabilities without endangering pilots.

Furthermore, improvements in data processing and sensor
technology have improved the efficacy of ISR systems by
enabling quicker and more precise information gathering
and analysis. Because of this, ISR is now a crucial
component in current military operations, giving
commanders the situational awareness they require to act
quickly and decisively in combat.

D. Cyber Warfare

In cyberwarfare, digital systems like computer networks are
attacked or defended against using technology in an effort to
disrupt, destroy, or obtain unauthorized access to data.
Hacking, spying, and sabotage are just a few of the many
acts it includes. State actors, non-state organizations, and
private citizens all engage in it.

Since digital technologies are widely used in government,
military, and civilian infrastructure, cyber warfare has grown
in importance as a component of modern warfare. assaults

can vary in sophistication, like the Stuxnet virus that was
created specifically to target and interfere with Iran's nuclear
program, or more straightforward ones like denial-of-service
assaults that attempt to prevent users from accessing a
website or service.

Attribution is a major issue in cyberwarfare since it can be
challenging to identify the origin of an attack. As a result,
assailants can launch attacks more easily and without
worrying about reprisals. Countries and corporations invest
in cybersecurity measures including intrusion detection
systems, firewalls, and encryption to guard against
cyberattacks. Because more systems become linked and
dependent on digital infrastructure as technology develops,
cyber warfare is probably going to continue to play a big
role in modern conflict.

3.2 How does War Advance Technology

Throughout history, war has been a major force behind
technological growth. In the following ways, conflict has
pushed technological advancements:

A. Weapons development

Historically, the creation of weapons has been the main
force behind technical innovation. The creation of new
weaponry and defensive techniques has frequently
influenced how combat has evolved. This is how it usually
operates:

1) Innovation and competition: During times of war,
there is often enormous pressure to innovate and create
new weaponry in order to gain the upper hand over the
opponent. As a result, there is increased competition
among scientists, engineers, and military strategists to
create more powerful weapons.

2) Technological spillover: Many technologies originally
developed for military applications are now being used
in civilian contexts. For example, radar was initially
developed for military applications before being useful
in weather forecasting and air traffic management.

3) Material science and metallurgy: Metallurgy has
advanced because of the need to make armor and
weapons from materials that are more durable, light,
and strong. For example, the invention of steel armor
and weaponry throughout the Middle Ages
revolutionized warfare.

4) Chemical and biological weapons: The development
of chemical and biological weapons has resulted in
advances in biology and chemistry. For example, the
creation of nerve agents during World War 1l required a
deep comprehension of organic chemistry.

5) Nuclear weapons: During the development of nuclear
weapons during World  War Il, significant
advancements in physics and engineering were
conceivable. It also served as the impetus for the
development of nuclear power, which has both military
and civilian applications.

B. Communication
Communication technology has advanced because of the
requirement for quick and secure communication in combat
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situations. This need has driven the development of various

communication technologies:

o Telegraph: With the invention of the telegraph, long-
distance communication was transformed and messages
could now be sent swiftly over great distances. It saw
heavy use in the American Civil War and other conflicts.

o Radio: The development of radio technology made
wireless communication possible, which was crucial for
military movement coordination and command
transmission. Radios were regarded as basic equipment
for military soldiers in the early 20th century.

« Encryption: The invention of encryption techniques was
initiated by the necessity to protect communication from
enemy interception. For instance, during World War I,
the Germans used encryption technologies like the
Enigma machine extensively, and the Allies made
attempts to decipher these codes.

« Satellite Communication: The invention of satellite
communication during the Cold War allowed for safe,
worldwide communication for both military and civilian
purposes.

« Digital Communication: The development of digital
communication technology, starting with the earliest
computers, laid the groundwork for modern
communication networks. Digital communication allows
for faster transmission, increased reliability, and more
efficient use of available bandwidth.

o Internet: ARPANET, the precursor of the internet, was
developed in the midst of the Cold War with the original
goal of ensuring communication in the event of a nuclear
attack. International communication has changed since
then thanks to the internet.

C. Medical Advances

War has accelerated medical science and healthcare
advancements in the past. The urgent need to treat injured
soldiers on the front lines has spurred innovations in trauma
therapy, surgery, and medical technology. During a war,
medical professionals treat a lot of injuries, many of which
require quick attention. This pressure has led to the
development of new surgical techniques, such as improved
wound care, amputation operations, and the use of
anaesthesia to manage pain during surgery. Triage is a
concept that was developed during a war to ensure that
resources are used as efficiently as possible to preserve the
largest number of lives. Patients are graded based on the
severity of their injuries.

War has also led to improvements in medical infrastructure
and organization. Field hospitals, mobile medical units, and
evacuation systems were developed in order to provide
healthcare close to the front lines and move wounded
soldiers to more advanced facilities. Emergency medical
services (EMS) and disaster response protocols were
developed as a result of these advancements, and their
impact on civilian healthcare has been long-lasting.

Research in medicine and technology have also benefited
from wars. The need to enhance the diagnosis and treatment
of injuries has led to the development of new medications,
therapies, and imaging technologies such as CT and X-rays.
Combat casualties have also led to substantial advancements

in prosthetics, resulting in more functional and realistic
artificial limbs.

D. Nuclear Technology

The requirements of war, especially World War 11, had a
significant impact on the development of nuclear
technology. In order to create nuclear weapons, the U.S.
government launched the top-secret Manhattan Project
during the war. In order to harness the potential of nuclear
fission for military goals, this effort gathered together the
best scientific minds of the day, including physicists like J.
Robert Oppenheimer and Enrico Fermi. As a result, the first
atomic bombs were successfully developed and detonated on
Hiroshima and Nagasaki in 1945, bringing an end to World
War 1.

Beyond the immediate setting of the fight, the development
of nuclear technology during the war had far-reaching
consequences. It indicated the start of the Cold War
armaments race between the US and the USSR as well as the
nuclear era. During this time, nuclear technology advanced
quickly, leading to the creation of increasingly potent
thermonuclear weapons (hydrogen bombs) and the spread of
nuclear arsenals across the globe.

Nuclear technology has been used for peaceful purposes in
fields like energy generation and healing in addition to
military ones. Utilizing the heat created by nuclear fission,
nuclear power plants produce electricity, making them a
dependable and comparatively clean energy source. Nuclear
technology is utilized in medicine for cancer treatments like
radiation therapy and diagnostic imaging methods like PET
scans.

E. Computing and Electronics

Innovation in electronics and computing has been greatly
influenced by war, especially in the 20th century. Due to the
demands of combat, which include the necessity for precise
and quick computations, secure communication, and
sophisticated data processing, important technologies that
have formed the contemporary world have been developed.

Early digital computers were developed in response to the
need to compute ballistic trajectories, decipher enemy
communications, and analyse massive volumes of data
during World War 1. The ENIAC in the US and the
Colossus in the UK are two examples of early electronic
general-purpose computers that helped establish the
groundwork for contemporary computing.

These advancements were further expedited during the Cold
War. The research that resulted in the development of
ARPANET, the forerunner to the internet, was supported by
the US Department of Defence’s Advanced Research
Projects Agency (ARPA). Though its original purpose was
to provide dependable communication in the event of a
nuclear strike, ARPANET eventually developed into the
modern global internet.

Electronics has advanced due to war as well. Radar, which
was created in World War 1l to track and detect aircraft,
transformed military operations and subsequently found use
in air traffic control and weather forecasting in civilian
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settings. Advances in semiconductor technology were
sparked by the need to miniaturize electronics for military
hardware, such as missiles and aircraft, which resulted in the
development of more compact, potent, and energy-efficient
consumer devices.

3.3 What is New War Technology

The term "new war technology" refers to a broad category of
innovations that are changing the face of combat. Among the
significant advancements are:

e Unmanned aerial vehicles (UAVs): Drones, also
referred to as unmanned aerial vehicles (UAVS), are a
major development in military technology. These
remote-controlled,  human-pilotless  aircraft  have
revolutionized modern warfare by offering an affordable
and adaptable method of targeted strikes, reconnaissance,
and surveillance. Unmanned Aerial Vehicles (UAVS) are
available in a range of sizes and configurations, ranging
from compact, hand-launched drones for tactical
purposes to bigger, long-endurance drones that can cover
great distances for mission execution. Their array of
sensors, which includes radar, infrared, and cameras,
enables them to obtain intelligence and give military
leaders situational awareness in real time.

o Cyber Warfare: It refers to a type of combat that occurs
in the digital sphere, in which countries or groups attack
one other's computer systems and networks using
technology. Cyber warfare, in contrast to traditional
warfare, focuses on gaining illegal access to information
systems and disrupting or harming them instead of using
physical attacks. This can involve actions like breaking
into databases owned by the government, interfering with
vital infrastructure like electricity or banking systems, or
disseminating false information on social media. Because
they provide an alternative to using physical force to
accomplish strategic goals, cyber warfare capabilities are
becoming an essential component of contemporary
military plans.

o Directed Energy Weapons (DEWSs): The state-of-the-
art development in military technology known as
Directed Energy Weapons (DEWSs) offers a variety of
capabilities that have the potential to completely
transform contemporary conflict. These weapons inflict
damage or disable opponents using extremely
concentrated energy, such as microwaves, lasers, or
particle beams. DEWs function at the speed of light, in
contrast to traditional weapons that depend on explosives
or projectiles, enabling quick engagement of targets with
exceptional precision and little collateral damage. For a
number of military uses, such as anti-personnel
operations, air and missile defence, and missile defence,
DEWSs may offer a more affordable option. But there are
still issues with heat control, power generation, and the
creation of efficient targeting systems.

« Atrtificial Intelligence (Al): The fast developing field of
artificial intelligence (Al) has the potential to
revolutionize military operations. Artificial Intelligence
(Al) in warfare refers to the application of computer
systems to tasks like speech recognition, visual
perception, decision making, and language translation
that typically need human intelligence. Applications of
Al technology in the military include supply chain

management, intelligence analysis, cyber defence,
autonomous weapon systems, and logistics. By
facilitating autonomous operation of unmanned systems,
optimizing resource allocation, and enhancing decision-
making speed and accuracy, artificial intelligence (Al)
can augment military capabilities. But there are also
moral and legal issues with Al being used in combat,
especially when it comes to autonomous weaponry
having the ability to decide between life and death
without human input.

« Electromagnet Railguns: With their powerful substitute
for conventional rifles, electromagnetic railguns
represent a revolutionary development in the realm of
armaments. Railguns use electromagnetic forces to
propel projectiles at extremely high speeds rather than
chemical propellants like gunpowder. This device works
on the electromagnetic induction principle, which creates
a strong magnetic field by passing an electric current via
two parallel rails. When a conductive projectile is
positioned between these rails, it encounters a force that
is perpendicular to the magnetic field and the current,
which causes it to accelerate rapidly. Railguns are
primarily advantageous due to their capacity to shoot
projectiles with kinetic energy with exceptional accuracy
over extended distances and reach hypersonic speeds
(beyond Mach 5). They may therefore be used for both

land-attack and anti-ship missions with great
effectiveness.
o Biometric Identification Systems: It is atype of

technology that confirms an individual's identity by using
specific physical or behavioural traits. The military is
using these systems more frequently for access control
and security applications. Facial traits, voiceprints, iris
patterns, and fingerprints are a few types of biometric
identifiers. In order to wverify an individual's
identification, biometric systems take note of these
distinctive traits and compare them to a database of
people who are known to them. By limiting access to
sensitive places and equipment to only authorized
individuals, biometric identification can help improve
security in military contexts. Furthermore, biometric
technologies facilitate staff management and operations
by providing a rapid and precise means of identifying
people in the field.

4. Conclusion

In conclusion, changes in military tactics, methods, and the
nature of battles have all been influenced by the growth of
new technology, which has been a defining aspect of human
history. Technology has continuously changed the battlefield,
from prehistoric inventions like the chariot and the catapult to
contemporary developments like drones, cyberwarfare, and
artificial intelligence. Along with making military operations
more dangerous and effective, these developments have also
brought up moral, legal, and geopolitical issues. It is evident
that technology progress will continue to pick up speed in the
future, which will bring both benefits and challenges for
military operations.
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