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Abstract Artificial intelligence, which is in the spotlight as the core driving force of the 4th industrial
revolution, is expanding its scope to various industrial fields such as smart factories and autonomous
driving with the development of high-performance hardware, big data, data processing technology,
learning methods and algorithms. In the field of defense, as the security environment has changed due
to decreasing defense budget, reducing military service resources, and universalizing unmanned combat
systems, advanced countries are also conducting technical and policy research to incorporate artificial
intelligence into their work by including recognition systems, decision support, simplification of the
work processes, and efficient resource utilization. For this reason, the importance of technology-driven
planning and investigation is also increasing to discover and research potential defense future
technologies. In this study, based on the research data that was collected to derive future defense
technologies, we analyzed the characteristic evaluation indicators for future technologies in the field of
artificial intelligence and conducted empirical studies. The study results confirmed that in the future
technologies of the defense Al field, the applicability of the weapon system and the economic ripple

effect will show a significant relationship with the prospect.
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Fig. 1. R.O.K. Army's eight Al core competencies
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Table 1. Future technologies in defense Al

No Future Defense Technology
@ Brain-machine interface technology for user intention
identification/monitoring
(2) |Intelligent operation inference technology

Computer vision-based intelligent battlefield
® information acquisition technology
@ Intelligent detection and recognition technology based
on imagery intelligence
©) Context-aware weapon system operation learning
support technology
© Self-diagnostic weapon system maintenance target
item identification technology
Intelligent friendly unmanned system protection
technology in the operational environment
Intelligent operations collaboration between soldiers
and unmanned machines

@

®

(9) |Intelligent military counseling agent technology

Table 2. Survey participant for future technology
selecting (parentheses are participants in
the field of Al

Research Institute Academia Industry

23(4) 14(4) 3(2)

Table 3. Evaluation indicators for selecting defense
Al

1st Consideration 2nd Consideration

1 Economic ripple effect
Social/Economic effect
) Social ripple effect
(3) Technical ripple effect
Technological effect e rpp
4) Technological progress

(5) | Weapon system applicability

Defense usability
©) Combat contribution
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Table 4. Survey item and evaluation criteria

(10) Threat prioritization and weapon allocation
technology based on reinforcement learning
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Survey Item Measure Evaluation Criteria
Economic Ripple
Effect
Social Ripple 4(X<5 Very High
Effect
Technical Ripple | ¢ 1o 5 3(X=4 High
Effect i
pomts' 2(X<3 Medium
Technological (Isometric
_ Progress | Seald) 1(x<2 Low
Weapon System
Applicability 0X=1 Very Low
Combat
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Table 5. Survey results by evaluation indicators
Economic |[Social Ripple| Technical | Technologic Weapon Combat
No Future Technology . . System o
Ripple Effect Effect Ripple Effect| al Progress ... |Contribution
Applicability
@ Brain.—mac}?ine 'inter'f;?ce 'technolo'gy .for 20 25 3.0 3.0 10 10
user intention identification/monitoring
(2) |Intelligent operation inference technology 3.0 2.5 4.0 4.0 4.0 35
Computer vision-based intelligent
(3) battlefield information acquisition 3.0 35 35 3.5 4.0 35
technology
Intelligent detection and recognition
@ . e 4.0 4.5 4.0 35 4.5 4.0
technology based on imagery intelligence
®) Context—aw.are weapon system operation 35 3.0 35 35 25 3.0
learning support technology
Self-diagnostic weapon system
©) maintenance target item identification 3.0 3.0 3.0 35 3.0 3.0
technology
Intelligent friendly unmanned system
(7) | protection technology in the operational 1.5 1.5 2.5 1.5 2.0 3.0
environment
Intelligent operations collaboration
®) . ) 4.0 4.0 4.0 4.5 4.0 4.0
between soldiers and unmanned machines
©) Intelligent military counseling agent 3.0 3.0 3.0 3.0 35 3.0
technology
Threat prioritization and weapon
(10) allocation technology based on 35 35 35 4.0 4.0 4.0
reinforcement learning
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Table 7. Correlation between future defense technology and evaluation indicators

Pr;iiing Economic Social Ripple Technical Technological |Weapon System Combat
Technology Ripple Effect Effect Ripple Effect Progress Applicability Contribution
Promising
Future 1
Technology
Economic o
Ripple Effect 885 1
Social Ripple o o
Effect 787 .900 1
Technical o o "
Ripple Effect 829 823 727 1
Technological 753 826™ 708 837 1
Progress
Weapon System| o 767+ 711* 726* 617 1
Applicability
Combat 907+ 690" 564 504 456 900 1
Contribution
* p05, ™ p<.01
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Table 8. Regression analysis between future defense technology and evaluation indicators

Unstandardized Coefficients Standgrfiized Collinearity Statistics
Dependent Independent Coefficients ) Si
Variable Variable '8
B Std. Error B Tolerance VIF
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Technology Economic otk
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Ripple Effect
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