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Abstract Abstract The purpose of this research was to analyze technological trends of "Military Small
Giant Venture Tech-Fi Net; from Defense Technology Information Service via social network analysis.
"Military Small Giant Venture Tech-Fi Nety, which was constituted for their fine technology for
application to the military field, registered 847 technologies of 388 companies. In this research, we
analyzed 847 technologies for the relations between "Military System" and "Military Technology Category"
via centrality measurement, one of the social network analysis methods. The results indicate that the
major technologies of domestic military small giant venture companies were "Sensor" and "ICT" for "C4I
System" and "Surveillance and Reconnaissance System" and "Platform/Structure” for "Land System",
"Aeronautical System" and "Naval Sea System". In contrast, we recognized inadequate technologies, such
as "Propellant” and "Material" for "Missile and Ammunition system" and "Sensor" and "ICT" for "Defense
System", We hope that our results and method will be conducive to the technological development of

Small Giant Venture companies.
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Table 1. The weapon system category of Tech-Fi
Net on June, 2019.

Rank Weapon System Counting | Ratio(%)

1 Forces Support System 165 14.1

5 Aeronautical System 164 14.0
Land System 164 14.0

4 Surveillance e;[;ftelielconnaissance 162 138

5 Naval Sea System 137 11.7

6 C41 System 135 115

7 Etc. 92 7.9

8 Missile and Ammunition System 91 7.8

9 Defence System 39 33
10 Defence Information System 22 19
Total 1171 100%
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Table 2. The military technology category of Tech-Fi
Net on June, 2019.

Rank Military Technology Counting | Ratio(%)
1 ICT 242 229
2 Sensor 183 17.3
3 Platform/Structure 135 12.8
4 Control 129 12.2
5 Material 118 11.2
6 Etc. 95 9.0
7 Ammunition/Energy 69 6.5
8 Propellent 46 44
9 CBRN 38 3.6

Total 1055 100%
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Table 3. The top 5 combinations of weapon system
and military technology category of Tech-
Fi Net on June, 2019.

Rank + DX?&??HT:Z;tsgllogy Counting | Ratio(%)
1 Surveillance and Reconnaissance 115 80
System + Sensor
2 C4I System + ICT 106 7.3
3 | Land System + Platform/Structure 59 4.1
4 Forces Support System + ICT 52 3.6
5 Aeronautical System + Control 51 3.5
Sub-total 383 26.5%
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Table 4. Degree centrality result of weapon system

Rank Weapon System nDegree
1 Land System 0.422
2 Forces Support System 0.278
3 Aeronautical System 0.257
4 Naval Sea System 0.230
5 C4I System 0.220
6 Surveillance and Reconnaissance System 0.185
7 Etc. 0.160
8 Missile and Ammunition Sytem 0.142
9 Defence System 0.103
10 Defence Information System 0.014
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Table 5. Closeness centrality result of weapon system

Rank Weapon System nCloseness
1 Forces Support System 100.000
Aeronautical System 90.000

C41 System 90.000

g Land System 90.000
Naval Sea System 90.000

Defence System 81.818

6 Missile and Ammunition System 81.818
Surveillance and Reconnaissance System 81.818

9 Etc. 69.231
10 Defence Information System 52.941
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Table 6. Betweenness centrality result of weapon

system
Rank Weapon System nBetweenness
1 Forces Support System 23.889
C4I System 1.667
Land System 1.667
: Aeronautical System 1.667
Naval Sea System 1.667
Surveillance :;r;;itel:connalssance 0.000
Missile and Ammunition System 0.000
6 Etc. 0.000
Defence System 0.000
Defence Information System 0.000
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Fig. 3. Network diagram for centrality analysis result of weapon system.
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Table 7. Degree centrality result of military

technology

Rank Military Technology nDegree

. ICT 0.246
Sensor 0.246
3 Control 0.199
4 Platform/Structure 0.125
5 Material 0.118
P Propellent 0.055
CBRN 0.055
8 Ammunition/Energy 0.051
Etc. 0.007
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Table 8. Closeness centrality result of military

technology
Rank Weapon System nCloseness
1 Control 100.000
2 Sensor 88.889
Ammunition/Energy 80.000
CBRN 80.000
3 Material 80.000
Propellent 80.000
Platform/Structure 80.000
8 ICT 72.727
9 Etc. 57.143
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Table 9. Betweenness centrality result of military

technology
Rank Military Technology nBetweenness
1 Control 17.143
2 CBRN 8.571
3 Sensor 2.857
Ammunition/Energy 1.429
Propellent 1.429
4 ICT 1.429
Material 1.429
Platform/Structure 1.429
9 Etc. 0.000
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Ammunition/Energy

Fig. 4. Network diagram for centrality analysis result of military technology.

AAA L 2]

A8
E‘v:‘?r 7—11'7—}94

ZBua =

Z

FA40N ol 49 8749 714ER 5,
AT ROARE Aelshas YeiA 6= 244
ERgow, ok SRR oH) FAAAER o
ABYE FAA| o2 2 T 4 Yk

«
3

Table 10. Degree centrality result of weapon system
and military technology

Rank Weapon System or Military Technology nDegree
1 Land System 0.203
2 ICT 0.202
3 Sensor 0.169
4 Aeronautical System 0.161
5 Forces Support System 0.158
6 Surveillance and Reconnaissance System 0.137
7 C4I System 0.133
8 Naval Sea System 0.128
9 Platform/Structure 0.114
10 Control 0.112
11 Material 0.097
12 Etc. System 0.093
13 Missile and Ammunition System 0.085
14 Ammunition/Energy 0.060
15 Defence System 0.047
16 CBRN 0.039
17 Propellent 0.037
18 Defence Information System 0.014
19 Etc. Technology 0.002
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Table 11. Closeness centrality result of weapon Table 12. Betweenness centrality result of weapon

system and military technology system and military technology
Rank | Weapon System or Military Technology |nCloseness Rank| Weapon System or Military Technology |nBetweenness
1 Control 100.000 1 Control 4.198
) Forces Support System 94.737 2 Aeronautical System 2.634
Sensor 94.737 3 CBRN 2.199
Land System 90.000 4 Etc. System 1.977
C4lI System 90.000 Forces Support System 1.148
Propellent 90.000 > Sensor 1.148
Aeronautical System 90.000 ICT 1.061
4 Material 90.000 7 Propellent 1.061
Naval Sea System 90.000 Material 1.061
Ammunition/Energy 90.000 Ammunition/Energy 0.892
Platform/Structure 90.000 10 Platform/Structure 0.892
Defence System 85.714 C4l System 0.385
Surveillance and Reconnaissance System 85.714 12 Naval Sea System 0.385
12 ICT 85.714 Land System 0.385
Missile and Ammunition System 85.714 Surveillance and Reconnaissance System 0.234
CBRN 81.818 15 Defence System 0.234
16 Etc. System 81.818 Missile and Ammunition System 0.234
18 Defence Information System 64.286 18 Defence Information System 0.087
19 Etc. Technology 56.250 19 Etc. Technology 0.047
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Fig. 5. Network diagram for centrality analysis result of weapon system and military technology.
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Table 13. Comparison between conventional statistical
and centrality analysis

Methods Results

Frequency based statistical
4 Y ‘The more the batter

analysis
‘Recognized highly connected
Degree 8 shly

components

Centrality ‘Recognized distance between
. Closeness

analysis components
‘Recognized highly intermedia
Betweenness 8 shy v

components
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