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A research on the survey & analysis of the level of defense science
& technology and its implications for Unmanned Ground System
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Abstract This research presents a survey and analysis of the level of defense science and technology and
its implications for unmanned ground systems to address the importance of unmanned system increases
due to changes in the defense environment. A Delphi survey and expert discussion session were
conducted targeting 29 experts in unmanned ground systems in the defense field on six survey items.
These experts represented the most advanced countries and domestic technology for comparison
purposes. Compared to the most advanced country (the USA), the domestic technology level was
evaluated as advanced for two technologies, mid-level for six based on Division, and advanced for 10
and mid-level for 6 based on Class. Four other survey items were also evaluated. In addition,
implications for the development of unmanned ground systems were drawn, such as the need to build
datasets through field tests and secure interoperability. The results presented in this study are expected
to be used as preliminary data for establishing defense science and technology policies and strategies

and planning the research and development of defense core technologies.
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Fig. 2. The entire process of research
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Table 1. Examples of AHP by Class

A Technology A B = A KB B Technology
Ground Ground
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Table 2. Details of Survey items

Survey items Details Form
The most .
The most advanced country leading | Choose 1
advanced )
technology in the Class from 45
country
teDc(Lmnzitjic -100% : The most advanced country
level 8Y 1 .90~99 : The most advanced region
compared to :80~89 : Advanced region 0~100
D 70~79 : Middle-developed region (%)
the most . .
‘60~69 : Low-tech region
advanced . < 1 .
. ‘0~59 : Bottom-of-line region
countries
Importance Weights for‘calculatl.n{g .the level of AHP
technology in the Division
‘9~10 : Very high
-7~8 : High 1~10
Difficulty | -5~6 : Medium (Score)
3~4 . Low
-1~2 @ Very low
C . 9~10 : Defense )) Civil
Omparison | ;g : Defense ) Civil
of . . 1~10
. .| 5~6 : Defense = Civil
defense-civil 4 Def wil (Score)
rechnology -3~4 : Defense ¢ Civi
-1~2 : Defense <{ Civil
Policy priorities needed to improve
technology level
(Defense R&D budget, Diffusion of
Policy results, Infrastructure expansion, Choose 3
priorities Human resource training, from 7
Improvement of the legal system,
Cross-ministerial cooperation,
International cooperation)
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Table 3. Technical configuration diagram of UGV

Changes
Division Class compared to
'16
Terrain-target detection i
1 Integration
technology
2 Detect'i?n‘ Terrain-environmental ~
recognition recognition technology
— processing -
3 | technology Target signal ~
processing technology
4 World modeling technology -
5 Mission planning:-control _
Mission-com technology
-munication | Homogeneous-heterogeneous
6 | technology system interconnection Modification
technology
7 Ground Ground Vehicle _
Vehicle body shape technology
3 body Ground Vehicle ~
technology | body structure technology
9 Autonomous driving Modification
technology
10 Navigation technology -
11 [Autonomous| Remote control technology | Modification
rrtlansuvlermg Unmanned system
12 | technolosy Intelligence-distributed -
control technology
13 Health Management Addition
technology
Biomimetic recognition* .
14 i Integration
processing technology
Biomimetic platform-
15 | Biomimetic 10MImELic p attorm Integration
structural technology
— | technology
Biomimetic actuator:
16 control and system -
technology
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Where, C denotes Consensus, Q; denotes 1st quartile,

Q3 denotes 3rd quartile, Mdn denotes median
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Table 4. Results of Delphi survey

* C denotes Consensus
** The most advanced country is all rated as the USA

**1st Delphi | **2nd Delphi

Class
Score *C Score *C
1 Terrain-target detection 817 | 0.94 82.0 0.94
technology
2 Terrair.r'environmental 82.5 0.82 81.7 0.88
recognition technology
3 Target signal 797 | 087 | 780 | 0.94
processing technology
4 | World modeling 56 51 g1 | 785 | 081
technology
5 | Mission planning: | gy 5| g | g17 | 081
control technology
Homogeneous-
6 heterogeneous | o5 | g7 | 742 | 087
system interconnection
technology
Ground Vehicle
7 body shape technology 863 | 089 863 0.89
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Remote control = -
1 technology 822 | 082 | 822 | 092 w2} Table 59} Zo] &H7|&, YABA7IE, FAAA
Unmanned system %-%31017]€°ﬂ EH?J_' 7]% fl\_f_f‘ @4\‘7]' Eam :":Zéﬂ
12 | Intelligence-distributed | 77.0 | 0.83 74.8 0.88 oqq_
control technology M
13 | Health ffanf‘gemem 785 | 08 | 787 | 081
technology Table 5. Results of Expert discussion
14 B1om1me.t1c recigmlnon- 744 0.87 73.8 0.87
processing technology * The most advanced country is all rated as the USA
Biomimetic platform:
15 structural technology 806 | 091 80.6 091 Class *Score Changes
Biomimetic actuator- i ]
16 control and system 80.6 | 0.84 | 80.6 | 0.84 10 Navigation technology 83.3 +3
technology -
11 Remote control technology 85.4 + 3.2
- — a o _ Unmanned system
23.4 =& }—Al'jeqﬂl' T'_‘A—-! 7‘:' I|_T'_‘7|' EE-‘?—I 12 Intelligence-distributed 77.3 + 2.5
_ N control technology
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Where, Z denotes Z-score, x; denotes value of data,
# denotes average, ¢ denotes standard deviation
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Table 6. Results of Research

* The most advanced country is all rated as the USA
** Top policy priority is all rated as Defense R&D budget

ek

cooperation = Cross-ministerial cooperation, legal system = Improvement of the legal system

Division Class
Comparison of **Policy priorities
Technology name |*Score Technology name *Score| Importance | Difficulty | defense-civil
technology “**2nd **3rd
1 Terrain-target detection 82.0 0.285 633 717 Infrastru.cture Diffusion
technology expansion of results
5| Detection- Terrau'l'.enwronmental 81.7 0.301 717 450 Human Diffusion
_"| recognition | oo recognition technology resource of results
processing ' Target signal Human Diffusion
3 technology processing technology 780 0.198 5.67 7.00 resource of results
4 World modeling technology | 78.5 0.216 7.00 4.33 Human Infrastruqure
resource expansion
5 Mission planning:control 81.7 0569 7.00 583 Human Diffusion
Mission- technology resource of results
communication | 78.4 Homogeneous-heterogeneous Diffusion | Infrastructure
6 technology system interconnection 74.2 0.431 7.33 5.50 Hust X
of results expansion
technology
7 Ground Ground Vehicle 86.3 0.295 5.43 443 Human Diffusion
Vehicle 873 body shape technology resource of results
o body ' Ground Vehicle Human Diffusion
8 technology body structure technology 87.7 0.705 6.43 5.29 resource of results
9 Autonomous driving 86.2 0.287 7.45 3.09 Human legal system
technology resource
10 Navigation technology 83.3 0.193 7.27 6.55 Human Infrastru(I:ture
resource expansion
11 Autonom(?us Remote control technology | 85.4 0.186 6.45 5.82 Human Infrastruc':ture
maneuvering | 82.7 resource expansion
technology Unmanned system Human Infrastructure
12, Intelligence-distributed 77.3 0.197 7.45 5.27 )
control technology resource expansion
13 Health Management 78.7 0.138 6.82 409 Human Infrastru?ture
technology resource expansion
14 Blomlme.tlc recognition- 73.8 0.243 7.63 5.38 Human cooperation
processing technology resource
L. ) Biomimetic platform: Human a
15| Biomimetic 80.6 0.286 7.00 4.75 cooperation
79.0 structural technology resource
1 technology
Biomimetic actuator: Human
16 control and system 80.6 0.471 8.00 4.63 resource cooperation
technology
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