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A Study on the Prediction of Future Emerging Technologies of
Defense Science Technology based on Big Data

Jong-Woong Rhee

Korea Research Institute for defense Technology planning and advancement
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Abstract Recently, the technology life cycle in the fourth industrial revolution has been shortened, and
the convergence/combination of advanced technologies has accelerated in the private and defense
sectors. Efforts are being made to respond agilely to the ever-changing future battlefield environment
and secure a technical advantage. The authors anticipate changes in advanced science and technology
to derive future new technology areas promising for military use and develop a methodology that can
effectively link with weapons systems. On the other hand, research on defense technology prediction
suitable for the trend of new technology development is insufficient and must be addressed. This paper
presents a methodology, such as the BERT technique, for future technology research based on big data
analysis for technology-push planning. Future new technology fields with promising military use are
presented.
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Table 1. D-STEEP Clustering and Mega-Trends

D-STEEP Area Mega-Trends

Changes in labor due to population decline
and Al tech
Deepening the Conflict Society due to the
Expansion/Changes of Living Space

Social-Economic | Transition to a non fact-to-face society

Weakening of the global value chain and
spreading of home-centrism
Expansion of interest in the bio sector due
to Pandemic

Game-Changer Tech Appear

Expansion of Hybrid War-ware

Expansion of Digital Threats
Defense-Political

Strengthening of government intervention
and home-centrism
Widening national/ideological/generational
conflicts

Unmanned based on Al

Development of Technology for Environment

Technological-
Ecological

Expanding into uncharted space

A world led by biotechnology

The era of hyperconnected networks based
on Quantum technology
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Table 2. Future Emerging Technology Area

=)
°

Future Emerging Technology Area

Artifitial Inetlligence

Advanced Sensor

Military Space

Cyber(Security)

New Meterial

Unmanned-Autonomy

Quantum

Energy

N[00 [T [ | [ —

Metaverse
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Fig. 3. Keyword extract process using BERT
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Table 3. Magnet word (New Material)

Future Emerging Technology Area

Meta material

emi shielding materials

superalloy

Stealth Materials

mmc(metal matrix composite)

QN[ W o=

high entropy materials

Table 4. Future Emerging Technology Area Magnet

word
Area Total
Artifitial Inetlligence 26
Advanced Sensor 25
Military Space 28
Cyber(Security) 32
New Meterial 28
Unmanned-Autonomy 31
Quantum 21
Energy 33
Metaverse 20
Total 244
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Table 5. Magnet word and Related keyword

Magnet word Related eyword

absorption transparent metamaterial

ultrawideband metamaterial absorber

terahertz metamaterial absorber

thz metamaterial biosensor

electromagnetic protection uav

chiral metamaterial absorber

transparent ultrawideband absorber

microwave metamaterial absorber

thz plasmonic waveguide

dna origami nanorobots

tunable metamaterial biosensor

incidence metamaterial absorber

acoustic metamaterials amms

metasurface ground cloak

functional terahertz metamaterial

waveguides metamaterial cladding

mtm glucose sensor
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Fig. 4. Future Technology candidates derivation
Process
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Table 6. Future Emerging Technology
(New material area)

Magnet word Future Emerging Technology name

All directions/Multi-regions next-generation

Meta material
stealth material technology

graphene metamaterial absorber

Meta material bianisotropic metamaterial mm

broadband metamaterial absorber
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Table 7. Future Emerging Technology Area Candidates

Area Total
Artifitial Inetlligence 17
Advanced Sensor 26
Military Space 18
Cyber(Security) 21
New Meterial 24
Unmanned-Autonomy 29
Quantum 26
Energy 25
Metaverse 23
Total 209
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Table 8. Result of BMO Analysis (New material)

Technology BMO Result

All directions/Multi-regions Future Emerging

next-generation stealth material 134.9
Group
technology
Practicalization of an
ultra-high-speed weapon system using|101.2| Pending Group

room temperature superconductors

Nanopatterned security/certification

material technology 117.4

Pending Group

Bio-Friendly Electronic Fiber
Technology for Human Sensory
Implementation

133.0

Review Group
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fje} 2ol 97 7|&Hof ¥ BMO £4 ZA3E 4H&s
o] Table 9014 Hi= A Zo| mAF7lewS &
5770, AAEZ1ETS 2570, AP BR 7law2 128
NE FA =T
Table 9. Result of BMO Analysis
Future
R Review Pending
Area Erg:ilgg Group Group
Artifitial Inetlligence 2 3 12
Advanced Sensor 5 2 16
Military Space 7 - 11
Cyber(Security) 7 4 10
New Meterial 5 4 15
Unmanned-Autonomy 9 2 18
Quantum 14 3 9
Energy 3 5 18
Metaverse 5 2 16
Total 57 25 128
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