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Analysis of the current status of development of core technologies
for defense Al and consideration of development plans
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Abstract Due to the rapid change in the international situation in Northeast Asia and a return to
nationalism, the national defense of South Korea will face many challenges in the future. Technologies
related to the Fourth Industrial Revolution are important to secure leadership in the competition of
global technological hegemony, and the current government will announce a basic plan for "defense
innovation 4.0" on March 23 to overcome challenges in the defense environment and foster the military
as an artificial-intelligence (Al) science and technology force. To this end, the basic design of core
defense technology tasks has been planned using strategic defense technologies to establish a system for
research and development in defense and to establish a center to lay a legal and institutional foundation
for defense Al. The aim of this paper is to identify whether the current direction of planning for
research and development in defense technology conforms to the government's policy on defense
science and technology linked to the Fourth Industrial Revolution and to present a sustainable

development plan for Al technology for defense.
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Fig. 1. Global Market Size of Al
(Unit : One billion Dollars)[2]
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Table 1. Fast-growing Al Demand Source(3]

Ranking Field Growth Rate
1 Defense 61.00%
2 Entertainment 57.00%
3 Energy 41.00%
4 Semiconductor 26.00%
5 Consumer 17.00%
6 Electronic 8.00%
7 Telecommunication 8.00%
8 Logistics 3.00%
9 Manufacturing 3.00%
10 Education 2.00%
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Fig. 2. South Korea Market Size of Al
(Unit : One billion Won)[5]
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Fig. 3. Artificial Intelligence in Military Market
(Unit : One million dollar)[6]
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The Vice-Minister of
National Defense
Director of Defense
Al Center

Planning Platform Data
required/Total Management management/analysis

Acquisition Digital innovation
management services

“(Mission) Leading defense Al by integrating distributed Al tasks and collaborating with Private,
Government official and Military

(Configuration) About 100 people from 5 teams under the head of the center(private experts)

“(Promotion schedule) Establi I ification (22) - Operation of promation team ('23)
Establishment of center ('24)

Fig. 5. Defense Al Center Establishment Propasall8]
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Table 2. Major companies of Al in Korea

Company Al Group Service Field
Samsung Samsung Al Center BICiBL liAIncHeome
Electronic (Nov.2017) ppia

(Grande Al, Zetbot Al)

LG ThinkQ, Super-Huge
Al development

LG Al Research

LG Electronic (Dec.2020)

Naver Al Lab. Naver Clover

Naver (Oct, 2020) (AT Platfo'rm), Naver
Shopping, etc.
Kakao Brain
Kakao (Feb.2017) Kakao Bank Chatbot,
Kakao Enterprize Kakao Mini, etc.
(Dec, 2019)

SCC-ML(Machine

Al Research X
learning cruze control),

Hyundai Mobility|

Lab.(Nov.2018) . .
Voice recognition
K Gauss Labs. SKT NUGU
(Sep, 2020) (Intelligence Secretary)
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Table 3. Industry Employee of AI[9]

. Company | Employee Average
Classification No. No. Employee No.
Al SW 625 10,261 16.4
Industry
Field Al HW 17 245 14.4
Al Service 291 4,230 14.5
Total 933 14,736 15.8

Al B stus"194 o|F, Al 8t} 9 tfshle Al
FastH 1 Y GE A&Sta qiek 1 2 10
o QAU5A5 ko] Table 49+ Zo|] w4, A«8kAL 5
5 9587 o 5 A9 107 st w FY
50% ol grish Z ogoltH10].
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Table 4. Student No. of Al field[10]

Combined
Classification | Professor | Master Master's and Doctor | Total
doctorate
Program
KAIST 13 99 32 61 205
Korea Univ. 9 21 65 21 116
Sung
gyungwan 15 102 - 35 152
Univ.
GIST 21 - - 70 91
GIST 18 44 23 10 95
UNIST 9 36 - 13 58
Other 75 95 15 56 241
g5 &9 713 ETRI, KIMM, KERI 5 1374 7|3

oA AL 914 A77pe] FAsH Q12 Table 5%
2ol ¥ 1,137 +°lv, ETRUH 5 91502 2
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Table 5. No. of Employees of Government funded

organizations[11]
Classification | No. of Institution Al Fiel.d ]\_IO' of Rate(%)
Institution

ETRI 2,507 915 36.5
KIMM 502 60 12.0
KARI 1,006 8 0.8
KERI 552 30 5.4
KIST 958 16 1.7
KAERI 1,677 7 0.4
ETC 3,889 101 3

Total 11,091 1,137 10.3

ARIA], T, FEAY] Al EoF FAFAL 09 = Al

T AR HAEQIZL Table 6T Zo] 2,6648 =20
ok 9% ol AlA 1594 02 B
I UTH12.

Table 6. Comparison of the number of professionals
related to AI[12]

South | United . United
Korea| States China Kingdom Germany |France
No- of 15 664|28,536|18.232| 7.998 | 9.441 |6:395
Professionals

tighyl=o] Al #oF R&D 4| @32 NTIS(National
Technology Information System) 7]&, HI7F Al &3
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Table 7. The No. of Al R&D Project and Patent by
Industry, Academic, Research Institution

No. of |Average of| No. of | Average of
Suibject Subject Patent Patent
I&‘f{z;;r)‘/ 42127 498 839 0.1
Acé%eg;ﬁc 9,288 35.72 2.767 10.64
%?g(a;;g)/ 5,121 13.84 699 1.89
3.2 =9 Al 7|z Qlz2} gt

Al 7l& Fdd=os &
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A HE3E Foll A= 22 1T 7199 Al EHEE& &
3 QE A AIFOR V& d&3HE Aot k. Al
N Z2/Z 0 Z IBM, Microsoft, Google 5 ©l= W,
24 IT 7|¥o] AZshs HE MY EHEL 0189
1 9o Tensorflow(Google), Watson(IBM), Azure
Machine Learning(Microsoft) 5°] t¥EZ]o|c}. Al

9] F¢ GoogledAl= BERT Z2AEE 20184

Table 8. Comparison of major countries related to

All13-10]
South | United Chine United G
Korea | States na Kingdom ermany
No. of Listed | ¢ | 508 | 1011 | 392 111
companies
No. of Top 100
Start-up 1 68 3 7 3
companies
 Private 1 | 529 | 172 | 47 20
investment
No. of Top 100 0 19 39 6 5
schools
Patent 779 | 9,450 | 1,410 379 397
Thesis 6,380 | 33,190 |52,960| 13,470 6,730
R&D capabilities | 70.00 | 94.01 | 84.28 | 93.94 93.94
Technc')l.ogical 9 1 2 4 6
competitiveness
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Table 9. Status table of core technology related to
Defense in Koreal4]

Technical Field Number of Project
Al 108
Manned/ 84
Unmanned combination system
Quantum 11
Space 457
Energy 52
High-technology Material 67
Cyber*Network 108
Sensor*Electronic combat 116
Propulsion 117
WMD Response 129
421 2 Al 20F MF 72 E 2N
S G714 Boks 234 FHIE 107 Hof
oF S=E 301 o= £/ A=A 100
2of & AI%t W Hok= ABAIGTH Fo 7l ok
ofoln] AFAs Eoks P& 301 Zokz Al
steo] A5d A /8, AP T AFEA,
AnlE AYAY, B Al B0E Rope R, §-
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Table 10. Classification of Artificial intelligence

Project(4]

Intelligent

integrated

command
decision

Intelligent
battlefield
recognition/
judgement

Al
Platform for
military

Smart
military
support

Classification

Number of
Project

39 17 46

Total Project
cost
(Billion ¥

3,699.71 1,610.25 500.77 5,136.71

3|

Qe sk 28912
3} Sefalet Avte 24

Fo42 9,817.96914
1 9 B A L UIFS AR5
St A Yol EAE AE 4
Blgo] BT L AT 4 ek

= =
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141,

Table 11. Classification of manned/unmanned
Combination system Project[4]

Manned/
Autonomous .
e Unmanned L Next Generation
Classification mission .
Co-work Warrior Platform
performance
system
Number of 16 42 26
Project
Total Project
cost 3,546.75 4,656.73 1,614.48
(Billion %)
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Table 12. Classification of Artificial intelligence

Project
e . Total Project cost
Classification Number of Project Billion %)
Intelligent battlefield
recognition/ 38 3,578.94
judgement
Intelligent integ.r-ated 17 1.610.25
command decision
Explainabl§ Battlefield 1 120.77
Intelligence
Smart
military 6 500.77
support
Al
Platform for military % 3.569.70
Defense Al Network 21 1,567.01

Status of Al Projects for National Defense
Core Technology('23)

B 1(inteligent battlefield
recognition/judgement}

W 2(intelligent integrated command
decision)

1 3(Explsinable Battlefisld
Intelfigence)
A{smart military support}

B 5{a Platform for military}

W 6{Defense & Network)

Fig. 7. Status of Al Projects for National Defense
Core Technology
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Detailed Projects Status of Defense Al Network

2(Defencse Al Wireless
Communication)

1{Defense Al Data Processing) 3(Defancse Al Network Security)

Fig. 8. Detailed Projects Status of Defense Al Network
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