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This study proposes an acquisition strategy for a
K-UMAA-based autonomy architecture to address the
limitations of project-specific development in Korean
unmanned surface vehicle programs. Eight UMAA
functional areas and an ICD-based service structure are
analyzed, while USV-specific services are identified.
Additionally, a reference component structure and an
acquisition-phase application strategy are presented to
support standardized the development, integration,
and verification of Korean USV autonomy systems.
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Table 1. Key limitations of the domestic usv develop-
ment system

Current Development
Approach

Category

Resulting Issues

Repetitive development

Independent of identical functions

Development development by project

Unit and limited reuse
and platform .
across projects
Difficulty in replacing
Vendor-specific modules, upgrading
gtor ];tzvtirri internal software performance, and
structures integrating external
algorithms
. . Reduced
Project-specific . "
. interoperability among
proprietary messages C
Interfaces . . sensors, mission
and integration .
equipment, and control
methods
systems
Svstem Difficulty in assessing
Verification ‘ . component-level
performance-oriented
Method : conformance and
testing L
reusability
Absence of standard Increased vendor
Acquisition ICDs, SDKs, and )
) . lock=in and long-term
Management configuration

sustainment costs
management

Table 13} Zo] SHujl F9144 A Al 2 AL
84, A4, o144 SRl A ole 7Hx] £AI7H 9]
O 4% 2 A B ol 9 A% B AT o]

£9] F-Ajo Tt [4].

Project A
Mission Management A-
Navigation A - Sensor A -
Communication A

Project B
Mission Management B+
Navigation B - Sensor B -

Communication B

Project C
Mission Management C-
Navigation C- Sensor C -

Communication C

v v v

Identical functions are implemented with different structures, messages,
and interfaces

v
Limited Repeated Increased Intensified
ém' € Integration Upgrade Vendor
euse Testing Costs Lock-In

Fig. 1. Issues in project-specific independent develop-
ment
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MOSA
Modular Open Systems Approach

v

Modularity Open Interfaces

Functional Integration based on
standard ICDs

Replaceability Scalability

Componsentlevel Insertion of new missions and
performance upgrades equipment

v

decomposition

UMAA Service Structure

Mission jigati Situational C

Support

v

Reusability - Interoperability - Scalability - Verifiability

Fig. 2. Concept of a MOSA-based UMAA architecture
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UMAA= SEFRAAA ] TEHE Q5
Z}—%E} 7]1%5< Table 28} ZHo] 8717 142 75

O 8 FESkAL, ZF F Ao s Au| ALt Qe H o
éi g oJetti[6].

O of 1

A F 2] (mission management)+= Y F 2] A&
S, A, AR S, 59 A 2o et
9 BolE 9gATh 5, 49 L8747 Rol@ 9
o

£E 7%, A, A, ERE AS 5 59 7150
A 5 Mt g o2 Metsh L A 9% YA
EERE L
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Table 2. UMAA top-level functional breakout

Top-level Category Description

Mission Management ~ Manages mission planning, execution,
(MM) and overall mission status

Controls USV navigation, path
following, speed, heading, and
maneuvering

Maneuver Operations
(MO)

Manages the status and control of
Engineering Operations  platform engineering systems such as
(EOQ) propulsion, power, machinery, and
steering

Sensor and Effector Manages the operation and status of
Management sensors, effectors, weapons, and
(SEM) payloads

Communications Manages communication links and data
Operations flows with control stations, host ships,
(CO) and other systems

Provides situational awareness by
Situational Awareness  integrating ownship, target, contact,
(SA) obstacle, and environmental
information

Processes and analyzes sensor and
Processing Operations ~ mission data to generate higher-level
(PO) information such as detection,
classification, and tracking

o
oX,

718 &8 (maneuver operations)< FQ
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Table 3. Acquisition strategy for implementing K-UMAA

Phase Key Action Output Purpose
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Exploratory services and . Reduce early
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interoperability interoperability
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opl\g?anﬁgsal Change Support
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Sol " B4 U SOl FAFS
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