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A Study on the Development Direction of Next Generation Drone
Through Analysis of the Role of Drones Used in Warfare
: From Gulf War to Ukraine War
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Abstract Drones were useful during surveillance and reconnaissance missions in the Gulf War. Since
then, their role has expanded by performing various missions in wars. Since drones were used in
warfare, cutting-edge aviation technology has been applied, and major missions have been achieved by
reducing damage through surveillance, reconnaissance, and attack missions. In the Russia-Ukraine war,
the role of drones is attracting increasing attention, conducting different roles. Therefore, it is essential
to analyze the role of drones used in wars. Through this, it is possible to suggest the development
direction of drones. This study analyzed the roles and technologies of representative drones used from
major wars in the past to recent wars to suggest the direction of future drone development. In addition,
the role of drones changed by technology was considered, and the development of future drones was

presented.
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Table 1. Gulf War - RQ-2B Pioneer

- Acquisition of aerial strike target
Drone information (U.S Marine)
Operation - Acquisition of naval target information and
damage assessment (U.S Navy)
- Low cost compared manned aircraft,
Operation providing cost effectiveness, minimizing
Result pilot loss
- Proving the usefulness of drone in warfare
- Capability to conduct day/night operations
and identify targets at night with
simultaneous installation of high resolution
Capability TV/FLIR
changed - Acquiring real-time video data transmission
by capability by applying two way data-link
technology || - The portable control station and remote
[8] receive station enable real-time monitoring
of video transmitted from the warfare
- Reduce operator load with analog autopilot
function
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Table 2. Afghanistan War - MQ-1 Predator

- Perform targeted attacks with
air-to-surface missile

Provide operational area geographic
information and manned aircraft target
information

Drone
Operation

Performing a major role in selecting attack
targets by providing geographic
information

Disable the enemy through target tracking
and strike by staying in the air for a long
time

Operation
Result

Increased maximum take-off weight
through high aerodynamic efficiency
through optimal design of aerodynamic
shape (High Aspect Ratio Wing, Inverted
V-tail Wing)

- A variety of mission equipment and
armaments can be mounted due to the
light weight of aircraft (applied Carbon
Fiber Reinforced Plastic)

Light-weight high-performance SAR
mounted enables precise reconnaissance
such as terrain detection that minimizes
the influence of weather influence

Capability
changed
by
technology
[11]
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Table 3. Iraq War - RQ-4 Global Hawk

- Collect surveillance and reconnaissance
Drone . R . .
Operation information with gaps through high
altitude long endurance flight
- Acquisition of 3,700 images while flight
Operation Baghdad, Iraq
Result - Provide information needed to destroy
urgent targets
- Equipped with a turbofan engine for
high-speed, high altitude flight
- A variety of mission equipment can be
o mounted on aerodynamically optimized
Capability lightweight aircraft such as CFRP, V-tail
changed .
b wing.
technZlogy - Equ;pped with mission equipment(high
(13] performance EO/IR, SAR, Automatic Target
Recognition Tracker) to secure high
altitude precision surveillance and
reconnaissance capability and mission
safety
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Table 4. Azerbaijan-Armenia War - Bayraktar TB-2

- Destroy Armenia's main weapon system
through air-to-surface missile mounted on
Drone drones
Operation || - Disable the Armenia's main weapon
system and facilities through munition
drones
- Disable various weapon system of
Operation Armenian army and used it as main
Result mission method
- Leading to an early end to the war
Capability - Due to the generalization of technology,
changed commercially available low and
by mid-priced drones have been developed,
technology and drones are being used in warfare in
[15] various countries
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Fig. 1. Analysis of the changes role of drones [8,11,13,15]
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Fig. 2. Future drone development
(a) MUM-T [22] (b) Autonomy [23] (c) Swarm [22]
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