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Abstract An unmanned maritime system is a platform that can be remotely and autonomously controlled
on the sea surface and underwater and can be also operated without loss of life even in dangerous
waters. Due to its stealth and efficiency, it is sometimes called a "game changer' of future battlefields.
The ROK is currently developing systems that can actively respond to future warfare. Its technology
level, however, is still low compared to top military powers. The purpose of this study is to analyze the
research trends of unmanned maritime systems in the US, Japan, China, and the ROK using LDA topic
modeling, a type of text mining. To do this, we analyzed the titles, keywords, and abstracts of 5,106
papers and 2,373 patents related to the systems from 2000 to 2021. As a result of the analysis of core
technology research by country, "autonomous control" and "navigation" in Korea, "navigation system" and
"environment analysis" in the US, "seafloor mapping' and "navigation system" in Japan, and "tracking
control" and "swarming" in China were selected. The research trends by country were also analyzed by
dividing them into three periods according to the data growth rate. These trends are expected to be used

effectively for surveys on the level of technology development of unmanned maritime systems.
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Table 1. Data collection and search keyword

Number of Data Collections Survey year Search Keyword
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Paper
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N 2502 Unmanned Underwater Vehicle / Vessel / Craft / Boat
. Unmanned Surface Vehicle / Vessel / Craft / Boat
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Us 476 Remotely operated Vehicle / Vessel / Craft / Boat
Patent Marine Unmmaned System
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CN 1,468
Total 7,479
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Table 4. Distribution of keyword in Topic

Table 6. The core technology by country

Rank Keyword Beta Type Paper Patent
1 control 0.092 KR Autcc();ct)glj?us Navigation
2 controller 0.049 -
L Environment
3 model 0.024 us Navigation analysis
4 dynamics 0.020 P :le;aflc?or Navigation
5 tracking 0.019 ppIng
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6 nonlinear 0.017 CN control Swarming
7 system 0.016
8 robust 0.013 - = e
9 effectiveness 0.013 3.3 7|‘7—|-E E7I‘ Od-_rL%%F _"—_A_-‘i
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Table 5. Distribution of Paper title in topic
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Rank Title Gamma
1 Autopilot Control Synthesis for Path Tracking Maneuvers of Underwater Vehicles 0.782
2 Design of an adaptive nonlinear controller for depth control of an autonomous underwater vehicle 0.652
3 Motion control of an AUV using a neural network adaptive controller 0.602
4 A neural network adaptive controller for autonomous diving control of an autonomous underwater vehicle 0.508
5 Neural net based nonlinear adaptive control for autonomous underwater vehicles 0.485
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Table 7. Topicmodeling analysis result
KR us P CN
Rank
Paper Patent Paper Patent Paper Patent Paper Patent
Autonomous - L Environment Seafloor N Tracking .
1 Navigation Navigation K R Navigation Swarming
control analysis mapping control
Autonomous Path plan . Autonomous | Autonomous Path plan Launch &
2 Sonar i Swarming . ) .
control algorithm avoidance avoidance algorithm Recovery
3 M&S Sonar Env1ronrr'18nt Hydraulics Launch & Launch & Nav1g.at1on Tracking
analysis Recovery Recovery algorithm control
Navigation Underwater Power Environment Unmanned Autonomous Autonomous
4 (Target o Sonar ) (sea) :
: Communication generation . operation control control
location) analysis
. | Development Hull Autonomous Seismic Environment Power Image Hull
5 (hydrothermal) B
(Control) structure control survey . generation process structure
analysis
5 Path ?lan Agaly31s Hull design Hull Remote control Remote Underv.zate.r Development
algorithm equipment structure Control  |Communication (System)
7 Navigation Hydraulics MISSI'OI'I Launch & M&S Propulsion Swarming Navigation
(system) Sharing Recovery system
8 Env1r0rm'16r1t Launch & Hydraulics Undervt/ate.r Swarming Hydraulics Hydraulics | Interoperability
analysis Recovery Communication
Mission Power Underwater L L Development| Development Promotion
9 . . . Navigation Navigation
Sharing generation | communication (Control) (System) system
10 Launch & Mission Launch & Remote Image process Remote Launch & Sonar
Recovery Sharing Recovery Control ge p Control Recovery
Underwater
Hull Remote ) Water acoustic Hull Power Data
11 Water analysis . . . .
Structure control analysis positioning structure generation sharing
system
12 | Sensor data Development Wat.er Swarming Powe‘r Sa@phng Navigation Powe}r
(System) Sampling generation Equipment (path plan) generation
13 _ Sarfzplmg Development An'alysw _ An'alysw Data storage Hull design
Equipment (System) equipment equipment
14 ~ Water Navigation Development ~ Path plan M&S Systems
Sampling (Path plan) (System) algorithm verification
15 B B _ Sensc?r B B S}'fs'tem.s GPS
operating verification
Seismic .
K Environment
16 - - - analysis - - analysis
vehicle Y
17 B B B B B B B Unmanned
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