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This paper proposes a floating modular container
(FMC)-based remote and autonomous fleet as a core
naval asset for the 2040s to address the critical
challenges of dramatic troop reduction and the
uncertainties of future warfare. Hence, the paper
defines modularity, distribution, and autonomy as key
operational concepts and formulates a “two-track”
technology acquisition strategy based on an analysis of
domestic defence strategic technology capabilities.
Furthermore, by presenting a phased roadmap
utilizing the adaptive acquisition framework and
modular open system approach (MOSA), this paper
suggests development directions for the FMC to serve
as a “game changer” in future naval warfare, ensuring
both troop reduction and survivability.
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Table 1. Analysis of domestic level of defense strategic
technologies (8 areas)[7]

Tech Tech Tech Gap Tech Gap
Category Level (%) Level (%) (Years) (Years)
(Defense)  (Civil)  (Defense)  (Civil)
Artificial
Intelligence (Al) 77.9 81.7 4.1 2.4
Manned-
Unmanned 82.5 83.1 3.8 3.5
Teaming
Quantum 65.6 73.0 5.9 4.2
Space 58.8 61.9 9.1 8.8
Energy 77.0 81.0 5.7 4.1
Advanced 79.7 79.3 3.9 3.9
Materials
Cyber / Network 80.4 83.0 3.6 3.0
Sensors /
Electronic 75.7 74.8 4.3 4.5
Warfare

Domestic levels are relative to the leading nation (100). Among
the 10 Strategic Technologies, ‘Propulsion’ and ‘WMD Response’
are excluded due to low relevance.
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Table 2. Element information

Al lllustration

Category Operational Concept

Enables rapid, LEGO-like
swapping of mission modules
(e.g., sensors, VLS) on
standard containers, ensuring
cost—effective flexibility
against diverse threats.

Modularity

Disperses assets to maximize
survivability (avoiding "all eggs
in one basket”) and optimizes
for network-centric precision
strikes.

Distribution

Utilizes Al-driven swarming
operations to control wide
areas with minimal personnel,
effectively addressing
manpower shortages.

Autonomy
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Table 3. Analysis of key tasks for FMC implementation
(11-13]

Technology

Area Ongoing Projects

Required New Projects

Target
Artificial Detection/Identification,
Intelligence  Autonomous Navigation

Autonomous ROE (Rules
of Engagement)
Support Systems, etc.

Tech, etc.

Manned-Un  Collaborative Mission Swarm Intelligence,
manned Control Tech (MUM-T),  Autonomous Mission
Teaming etc. Replanning Tech, etc.

ngr;tr:m Cgﬁ;ﬂ?&?hy Ultra—precision
Quantum ! Quantum PNT Systems,

Timing Basic Research,

otc. etc.

Micro-satellite

Korean Positioning Swarm-based

Space System (KPS), etc. Surveillance/Comm.
Networks, etc.
Solid Oxide Fuel Cells
High—efficiency Li-ion (SOFC) for
Energy Battery Tech, etc Long—endurance
r Unmanned Systems,
etc.
Low-observable .
Advanced  (Stealth) Material Basic Heat./Shock resstantl
. ) - Materials for Hypersonic
Materials Research, Lightweight ;
) Vehicles, etc.
Armor Materials, etc.
Anti-jamming Self-healing
Cyber/ Foundation Tech, Cyber Network-based
Network Security Monitoring Next-gen Security
Tech, etc. Architecture, etc.
Sensors / Next-gen Sensor . GaN
. . ; Semiconductor-based
Electronic Fusion, Electronic Next—aen Hiah-power
Warfare Warfare Response, etc. 9 9np

Sensors, etc.
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Table 4. Review of defense science technology for FMC
application (roadmap)

Category Implementation Plan

Phase 1 . . .
(~2030) The goal of this phase is to secure essential

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, element technologies for FMC implementation.
It focuses on increasing technological
self-reliance by linking with defense strategic
technology tasks such as autonomous
navigation, swarm control, modular mission
equipment, and long-endurance power
systems.

At the same time, a pilot platform will be built
through civil-military cooperation to verify
operational feasibility.

Internalization
of Core Tech &
Foundation
Establishment

(PNhS(SESZ) Element technologies secured in Phase 1 will
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, be integrated to manufacture a full-scale
prototype.
A Spiral Development Model will be applied,
System linking operational demonstrations in actual
Integration &  maritime environments with rapid pilot projects
Operational  to continuously reflect field feedback. Through
Concept this process, ROC (Required Operational

Demonstration Capability) will be concretized, and reliable

operational data will be accumulated.

(2040) The verified FMC will be mass—produced and
.................................................... deployed to the military. In parallel, dedicated
units specialized for FMC operations will be
established, and professional personnel for
operation and maintenance will be
Deployment & B systematicallytrgined. .
Advancement _Add|t|onally, a system VYI|| be built to
continuously upgrade operational performance
even after deployment by retraining Al with
real-world operational data.
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