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MUM-T Background

US Army RAS Strateqy - Manned L g — Manned teaming is the synchronized employment of
Soldiers, manned and unmanned air and ground vehicles, robotics, and sensors to achieve enhanced situational understanding,
greater lethality, and improved survivability. The concept of MUM-T is to ine the inherent gths of and unmanned

platforms to produce synergy and overmatch with asymmetric advantages.

RAS directly impacts 10 AWFCs: Develop Situational Understanding: Conduct Space and Cyber Electromagnetic Operations and Maintain
Communications; Conduct Air-Ground Reconnaissance and Security Operations; Conduct Joint Expeditionary Maneuver and Entry
Operations; Conduct Wide Area Security; Conduct Joint Combined Arms Maneuver; Set the Theater, Sustain Operations and Maintain
Freedom of Movement; Integrate Fires; Deliver Fires; and Execute Mission Command

Simplified MUM-T Concept: Scalable integration of multi-domain robotic and autonomous
system capabilities teamed within Army formations supporting all the warfighting functions

MUM-T(G) OPERATIONAL CONCEPT
Unit employ sensors in depth, effects in depth, and
execute suppcmng actions enabling expanded
Area of | sur bility, serving as
force muiltipliers with expanded lethality.

—~5> Sensorsin depth
> Effects in depth

Area of Influence - Today Future Area of Influence

DISTRIBUTION STATEMENT A: APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED
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Conflict in Nagorno-Karabakh

{&} Approximate areas Armenian-controlled territories
of recent battles surrounding Nagorno-Karabakh

Talysh
Murovdag AZERBAIJAN

10 km

-%albajar Azerbaijan-
P controlled
territories

- N
Stepanakert \

2 5 (CGEGUE T]))
R . #% Fuzuli region " |
GEORGIA RUSSIA
S g '

2" oéanja ' . / 7/’/
S Z A/’r—\/)/

ARMENIA AZERBAIJAN
TURKEY =

50 km : x| 5 36)

20209de] gk opA|2rpolzt-of2H|Yol AL Ui 2k -7ietHis
(Nagorno-Karabakh)gh= 2|9& Fil ofA|2rfolxt o] of=wyol &
Az EES WS¢ FESlety arHosr &8t ARgolrhs3]. o] Ao
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Armenian and Azerbaijani military weapon capabilities
Assessed systems

» Range (km)

- EIID>

Estimated service ceiling (ft)

Hermes 900 | 2,500km Yo%

- EETD>
A
Bayraktar TB2 | 150km 7

EEIID» Aerostar | 250km

ESX» Hermes 450 | 300km Yo%

)-; EIIX» Thunder-B | >150km
B0 Harop | 200km

| 320km™>*
| 150km

K[> SkyStriker™ | 20km
| 30km | | 100km

Kargu | 5km
- Orbiter-1K | 100km | 10928

| 30km Orbiter-2 | 100km
2 3 4 (hr)

25 30 35
Maximum endurance (hr)

Armenian system _&_ UAV 4% UAV with confirmed capability
Azerbaijani system 3> Loitering munition to deliver lethal payload
*1ISS estimates **Range claimed by Armenia

Source: IISS

GIS% )’ Looks Strategic
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TRk opAlZrbolh2 20161 #AolF E7] TB-2, ol&=td 3h&, F<l

37) £4: TOPWAR, "Azerbaijan and Armenia: unmanned confrontation”, 20. 11. 10.
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Drone Comparison In The Ukraine War
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This study analyzes the operational cases of Al-based drones and
robots in recent wars and conflicts, and proposes development strategies
for the firepower operation and combat system of mixed
manned—unmanned combat forces of the army to prepare for current and
future threats.

Future warfare is predicted to be an intelligent form of warfare based
on cross—integrated domains, manned—unmanned combined combat, and
hyper—connectivity and hyper—convergence. The battlefield of the future is
expected to be more complex, uncertain, and characterized by a gray
zone where the boundary between wartime and peacetime becomes

blurred. In such a warfare environment, minimizing casualties and
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ensuring survival while improving combat effectiveness through efficient
operational management will be required. To address this, countries
around the world have recognized unmanned weapon systems, integrated
with advanced technologies, as game—changers on the battlefield and are
developing manned—unmanned combined combat systems tailored to their
respective battlefield characteristics.

In past wars, firepower operations were primarily focused on
large—scale artillery, rockets, and missiles, characterized by high costs for
logistics support, maintenance, and repairs. Particularly, the large—scale
firepower operations resulted in unnecessary recovery costs and civilian
casualties, leading to public dissatisfaction. As a result, there has been an
increasing need for precision firepower operations based on the concept
of pinpointing the destruction of enemy centers. To overcome these
challenges, drone-robot combat systems, equipped with Al and advanced
technologies for miniaturization, autonomy, precision, and long—range
capabilities, have emerged, developing into more cost—effective and
efficient firepower operations while ensuring survivability.

The South Korean military is also promoting defense innovation 4.0,
with the goal of building an Al-powered strong military by utilizing
Fourth Industrial Revolution technologies. The Navy is advancing the
Navy Sea GHOST, the Air Force is developing the 'Killweb
Manned-Unmanned Combat System," and the Marine Corps is advancing
the  TRON  Marine, all of  which incorporate  Al-based
manned—unmanned combined combat systems. The Army is working
toward fully equipping all units of the future ground forces, called Army

TIGER, with 4th generation or higher ground combat systems by 2040.
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Recent conflicts, such as the Ukraine-Russia war and Israel-Hamas
war, demonstrate the changing nature of modern and future warfare,
with Al-driven drones and robots being employed more extensively. The
use of unmanned weapon systems with enhanced precision and autonomy
has increased dramatically, changing the paradigm of warfare. In Ukraine,
the military initially neutralized Russian forces with reconnaissance and
attack missions using military drones. As the war dragged on, both sides
began using low—cost commercial drones for suicide drone operations. In
the Middle East, the Israeli military utilized drones to carry out
large—scale firepower operations with manned and unmanned aircraft
based on reconnaissance data collected before deploying ground forces.
However, due to civilian casualties and widespread destruction in urban
areas, there was a demand for changes in firepower operations. To
address these issues, drones and robots were used to monitor and scout
inside buildings and underground facilities in Gaza, collecting information
from complex operational areas and conducting precise strikes on Hamas
leadership and military facilities using Al-based target processing systems
(Habsora).

The future war environment on the Korean Peninsula is expected to
unfold differently from previous combat scenarios. Given North Korea's
asymmetric threats, including missiles, nuclear weapons, and WMDs, as
well as the lessons learned from recent wars and changes driven by
advanced science and technology, this study proposes five firepower
operation development strategies to address current challenges.

First, new countermeasures, such as suicide drones, are required to

address time—sensitive and emergency targets in North Korea, such as
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mobile launchers, tunnel bunkers, and other hard—to—hit targets.

Second, a High—Low weapon system should be developed, where high-
performance systems are crucial in the early stages of war, but
cost—effective, low—end systems will be needed in large numbers as the
war prolongs.

Third, high—speed killer drones are essential, especially in light of the
failure to track and neutralize North Korea's drone provocations. To
overcome this, high—speed small jet-engine—equipped drones for
counter—drone systems, with Al-based target tracking, should be
developed.

Fourth, small, hybrid unmanned combat systems for surveillance and
strikes in urban areas are needed. As megacities expand, effective
precision strikes in urban warfare will require small, stealthy drones
capable of minimizing collateral damage in complex and confined spaces.

Fifth, an integrated firepower operation system connected to Al-based
swarm drones for surveillance, reconnaissance, and strikes is needed. A
swarm drone system, controlled by a small number of operators and
integrated with Al target detection/processing systems, will overcome the
limitations of traditional firepower systems and provide a solution to
counter enemy swarm drones.

This study aims to contribute to the development of efficient firepower
operations and force modernization in the future army's combat execution
system by studying the firepower operation cases of manned—unmanned
combined combat systems in military advanced nations and recent wars,
deriving lessons from them, and addressing the operational environment

challenges expected in future warfare.
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[Key words] Manned-Unmanned Combined Combat System, Al,
Attack Drones, High—-Low Weapon Systems, High—Speed Killer Drones,

Small/Intelligent Drones, Al-Based Swarm Drones
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