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Abstract The fourth industrial revolution based on the intelligent revolution has revolutionized the
society as a whole, and it has also affected the defense sector. Various aspects of the war have been
changing with the development of technology. In particular, various strategies such as research and
development of core technology related to defense unmanned system field and infrastructure are being
established based on the fourth industrial revolution technology. In this paper, we have conducted a
study to select the technology required for maritime unmanned systems, which can be considered as a
priority consideration for the future development of the core technology to be secured prior to the
development of the weapon system. First, the core technology prioritization model for the marine
unmanned system was established, and the technology fields of the unmanned robot were reclassified
and integrated in the related literature such as the classification of the defense technology standard. For
the empirical analysis, a questionnaire survey was conducted for 12 specialists who are engaged in the
planning of weapons systems, and the importance of technical fields that require development in the
development of marine unmanned systems was analyzed. As a result, it was possible to identify the key
technology areas that should be considered in selecting the key technologies proposed by the military
groups, research institutes, and companies. This could contribute to the establishment of the technology
roadmap to develop the marine unmanned system from the future point of view.
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Category Definition
Sensor . . . .
(T1) - Technology to recognize the surrounding environment for water or underwater self-operation
Platform/Structure - Technologies to design structures and technologies to protect the platform from external
(T2) threats
Autonomy/Automation ) ) .
(T3) - Technology to determine operation and mission performance

Communication

(T4) - Network technology for UAV and command and data transfer support

Cooperation

- Based on interconnectvity and interoperability, manned and unmanned platforms work together

(T5) to exchange and integrate data from individual systems.

Human System Integration

(T6) - Interfaces between human and unmanned systems

Mission Control

- Techniques by which operators and commanders control the operation and mission of

(T7) unmanned systems in the C2 concept of command center.

Propulsion/Energy
(T8)

- The technology required for marine unmanned systems to move

Mission Equipment

(T9)

- Mounted equipment to perform mission
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Feasibility 1
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Fig. 6. Hierarchy of AHP for the Technologies Priorities

Table 2. Description of Level2 Item

Top Items

Sub Items

Details

Technical Trends

Correspondence to Defense
Industry Policy

- Whether it meets the mid-to long-term development plans of the
defense science and technology
- Does it meet the mid-to-long-term development plan and total
road map for defense science and technology?
- Is it compatible with national R&D policies and defense

Correspondence - P
acquisition policies?
tivity with existi
Connectivity with exis }ng - Whether the existing core technology is up-to-date based on the
core technology planning . 2
required capability of each weapon system
contents
- The possibility that the technology will be realized when considering
Technical Feasibility the current technology level and other conditions.
Feasibility - Is it feasible when considering technology level, infrastructure, etc.?
i o - Whether it can be developed within the cost limit of domestic
Economical Feasibility
development
- Whether R&D in the relevant field reflects market needs in the
Market demand defense and civilian sectors
- Is it R&D by the demand of national defense or private market?
Technology Applicability of weapon - Can it be applied to weapon systems upon completion of technology
utilization systems development?
efficiency - Growth effect, marketability, employment creation effect obtained

Industrial ripple effect

from technology development or research process
- Is the economic effect created by the development of this technology
area large?
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Technologies Feasibility Feasibility(=0.694) 0.196 0.173 | 0.105 | 0.177 | 0.155 | 0.078 | 0.051 | 0.087 | 0.114 | 0.061
Priorities (=0.283) Economical
Feasibility(=0.306) 0.087 | 0.156 | 0.079 | 0.151 | 0.127 | 0.123 | 0.038 | 0.094 | 0.142 | 0.091
Maﬂ(‘f(;;gga“d 0128 | 0.154 | 0.132 | 0.137 | 0.158 | 0.143 | 0.082 | 0.059 | 0.077 | 0.058
Technology ——
wtilization Applicability of
. weapon 0.212 0.157 | 0.070 | 0.146 | 0.181 | 0.095 | 0.033 | 0.118 | 0.106 | 0.094
efficiency 04
(0.458) syjtems(l—o. 65’1)
Industrial ripple
effect(20.257) 0.118 0.095 | 0.110 | 0.306 | 0.139 | 0.077 | 0.087 | 0.034 | 0.091 | 0.060
Total Weight 0.167 | 0.087 | 0.176 | 0.164 | 0.095 | 0.056 | 0.082 | 0.106 | 0.068
035
0.3
= T1
0.25 =12
e T3
0.2 T4
0.15 e TS
o= T6
0.1
- T7
0.05 - T8
T9
0 . . . ,
Correspondence  Connectivity Technical Economical ~ Market demand ~ Applicability  Industrial ripple
Feasihility Feasihility effect

Fig. 7. Priority of evaluation alternatives by evaluation Sub Items
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Table 6. Comparison of Core Technologies

'18~32 Core Technologies Proposed .C'ore Technologies for
Maritime Unmanned
(2018)
System
. ) Weight . . Weight
Technical field ©%) Technical field ©%)
Sensor 20.1 Sensor 16.7
Informe'ttio? 185 Platform 87
Communication /Structure
Control Autonomy
/Electronics 10.2 /Automation 17.6
Ammunition 17.5 Communication 16.4
/Energy
Propulsion 9.1 Cooperation 9.5
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Material 8.6 Mission Control 8.2
Platform Propulsion
/Structure 93 /Energy 106
Total 100 Mission Equipment 6.8
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Appendix I. Classification of Core Technologies for Marine Unmanned System Development

Category No Technical Classification Selection
A-1 Sensor O
A-2 Information Communication X(= B-5)
A-3 Electronics X(= B-1)
Defense Technology Standards A-4 Ammunition/Energy X(= C-6)
(A) A-5 Propulsion X(= C-6)
A-6 NBR X(= C-6)
A-7 Material X(= A-8)
A-8 Platform/Structure [¢)
B-1 Autonomy O
B-2 Bandwidth X
UNMANNED SYSTEMS ROAD MAP B-3 Recognition Process X
(B) B-4 General Control X(= C-4)
B-5 Communication (0]
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B-6 Cooperation (0]
B-7 Data Interface X(= B-5)
B-8 Dynamic Obstacle Evasion X(= B-1)
B-9 Human System Integration O
B-10 Launching & Recover X(= A-8)
B-11 Power System X(= C-6)
B-12 Processing X(= B-1)
B-13 Product Form X
B-14 Reliability X
B-15 Sensor X(= A-1)
B-16 Survivability X
B-17 Armed Weapons X(= C-7)
C-1 Detection Sensor X(= A-1)
C-2 Environmental Awareness X(= A-1)
C-3 Self Determination X(= B-1)
Defense Unmanned - Robot —
Technology Development Strategy -4 Mission Control o
© C-5 Structure/Mechanism X(= A-8)
C-6 Propulsion/Energy O
C-7 Mission Equipment O
C-8 Communication Network X(= B-5)
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