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Abstract SUGVs (Small Unmanned Ground Vehicles) are being used to conduct dangerous missions, such
as EOD (explosive ordinance disposal), counter-terrorism operations, fire extinguishing and fire-fighting
reconnaissance, reconnaissance of disaster areas, and surveillance of contact areas. Technology leading
countries, the United States, United Kingdom, France, Germany, and Israel, have developed and operated
various SUGVs for use in the military and civilian fields. The developed system was upgraded further
based on additional requirements associated with data collected during the actual operation. The
development trends of technology leading countries are an important indicator for the future
development of SUGVs. In this study, the development trends and missions of SUGVs operating in the
technology leading countries were analyzed. Based on the development trends of SUGVs in these
countries, this paper discusses the features and design characteristics needed for the development of

SUGVs in future military and civilian domains.
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Table 1. Mission of Unmanned Ground Vehicle
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Fig. 4. NERVA Derivatives by Mounting Module
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Table 2. Comparison of Applied Specifications
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Country UK Israel France usS Germany
Name RMI-3000 MTGR NERVA i-Robot 310 Darago;OR“““er Asendro
max speed 40km/h 3.5km/h 15km/h 10km/h 6.4km/h 15km/h
endurance 3h 3h 2h 3-4h 3-4h 2h
max gradient climb 45° 45° 45° 40° 40° 43"
max payload 35kg 10kg 10kg - 9kg -
LOS(NLOS) control 200m 500m 1,000(300)m 200m 650m 2,000m
arm shape manipulate arm
lift capacity 3kg 5kg 4.5kg 3.2kg 2.27kg 5kg
max reach 1.52m 0.49m - 0.61m 0.6m -

218



L=3]
[

7€ Ax=e &3 7 AL AF A

shtel

L} 7hed icﬂ 7 %‘—%—4 o] w1t
5 dofihs st} A FAE
2 2EO| 453 AL A AHsIAAT, Qo]
25 thesjsto] §A B4V} GoloteS AAHA B
o] 2zl HlmA i B4 DS
o, g AgollA eshA em SA] oA RECE T
A 5 U= QIE|F|o| A TeslA AAslolof k.
=93] welEle] A = Toom el mA4

£ F370] TselEs dslol 49l o] 4T
T Aol &7 7ol AF AFe AT YES B

7gstoiof 2

SERE

il

T
R R Aol o], 3ol
R EEDEE I ét,ﬂﬂ
golge] that 12isk Baste
A o) A 7 713 9 71 At
7] whgo] Tt &e F4o] Wasit £

© A5 BAE e 497 Qo] F8E 41 5ol ¥
St ol4Y 43 U PR Fefol wet WA
E4o] chzw, teh ol 49 Rl A4 Xkt
e Beom ApuEs 59 L oy Rl A4 ekl
AN AT} A S3kS HAlslo] Exd 285 Ho)

Ay A 7148 B4S Tiekst vde] adt 8
TAFS B4, oE 7S SR 79l A Aol
Wejolof SH=AS =3 ofgolth. & AT BT
71& AEol 4 %ol x)A} 2] 7|& B4, ZAg
F5 o2 59l A S AUk § o]
FlolEgtle Age Aow wekdr

IrIJ

el
=

ol-Jr

219

[10]

[11]

[12]

References

Xin, Liu, and Dai Bin. "The latest status and
development trends of military unmanned ground
vehicles.", 2013 Chinese automation congress. IEEE,
Changsha, China, 2013. pp.553-537, November 2013.
DOI: https://doi.org/10.1109/CAC.2013.6775792

J. I. Kim, "A Study on the Development of Ground
forceds and the Direction of the National Defense.",
Defense Policy Research, Vol 72, pp 37-66, 2006.

J. H. Lee, "The Effect of Structural Improvement of
Army Forces on Economic Growth." Korea Industrial
Economic Association, 28.1, pp 149-170, 2015.

Miller, Nita Lewis, P. Matsangas, and L. G. Shattuck.
"Fatigue and its effect on performance in military
environments." Performance under stress 2007, pp
231-49, 2008.

Kim, J. C. Kim, J. W. Park, J. H. Baek, J. K. Ryu, B. S.
Kim, S. H. Kim. "Development of a Small UGV for
Vertical Obstacle Negotiation." Journal of the Korean
Society  for Precision Engineering, 28.10, pp
1166-1173, 2011.

S. Park, "Survey and analysis of trends in technology
development of unmanned combat vehicles.", Journal
of the Korea Academia-Industrial cooperation
Society, 10.7, 1735-1739, 2009.

DOI: http://dx.doi.org/10.5762/KAIS.2009.10.7.1735

K. T. Hwang, S. W. Kang, "the development trend of
unmanned combat vehicles in developed countries.",
Journal of the Korea Academia-Industrial cooperation
Society, 15.4, 1831-1837, 2014.

DOI: http://dx.doi.org/10.5762/KAIS.2014.15.4.1831

Elise Caffrey, iRobot receives $9.8 million order for
Small Unmanned Ground Vehicles (SUGV), [cited 2018
Aug 3], Available From:
https://media.irobot.com/2015-08-03-iRobot-receives
-9-8-million-order-for-Small-Unmanned-Ground-Ve
hicles-SUGV (accessed 2020 Sep 4)

ARMY TECHNOLOGY, iRobot 310 SUGV, [cited 2020
Mar 24], Available From:
https://www.army-technology.com/projects/irobot-31
0-sugv-us/ (accessed 2020 Sep 4)

Army Guide, 310 SUGV, Available From:
http://www.army-guide.com/eng/product4195.html
(accessed 2020 Sep 4)

ARMY TECHNOLOGY, Dragon Runner Reconnaissance
Robot, [cited 2020 Mar 1] Available From:
https://www.army-technology.com/projects/dragonru

nnerrobots/ (accessed 2020 Sep 4)

EPE, Dragon Runner 20 (DR-20), [cited 2013 Dec 18]
Available From:
https://www.epequip.com/catalogue/unmanned-syste
ms/unmanned-ground-vehicles/dragon-runner-20-dr
-20/ (accessed 2020 Sep 4)




SHARSH| &8k =2R] A223 Al1E, 2021

[13] U.S. Department of Homeland Security (DHS). Small
Platform Tactical Robots Market Survey Report,
United States, 2008, pp. 5, 11.

[14] ARMY TECHNOLOGY, NERVA LG Mini Unmanned
Ground Vehicle (UGV), [cited 2020 Jan 3] Available
From:
https://www.army-technology.com/projects/nerva-lg-
mini-unmanned-ground-vehicle-ugv/ (accessed 2020
Sep 4)

[15] EPE, NERVA LG Versatile Light Robotic System, [cited
2017 Mar 2] Available From:
https://www.epequip.com/catalogue/unmanned-syste
ms/unmanned-ground-vehicles/nerva-lg-versatile-lig
ht-robotic-system/ (accessed 2020 Sep 4)

[16] BSS DEFENCE AND SECURITY SOLUTIONS, Mini UGV
Nerva LG, [cited 2016 Sep 27] Available From:
https://bssholland.com/products/mini-ugv-nerva-lg/
(accessed 2020 Sep 4)

[17] nexter ROBORICS, NERVA LG MULTI-PURPOSE MINI
ROBOT FOR RECONNAISSANCE AND SUPPORT TO
OPERATIONS, nexter ROBOTICS, 2019.

[18] Roboteam, MTGR - The World’s Lightest Full-Featured
Tactical Ground Robot, Available From:
http://robo-team.com/products/mtgr/#s-0 (accessed
2020 Sep 4)

[19] Opall-Rome. B., Israeli Startup Targets US Market
with Soldier-Carried Robots, [cited 2016 Oct 2]
Available Form:
https://www.defensenews.com/digital-show-dailies/au
sa/2016/10/03/israeli-startup-targets-us-market-with
-soldier-carried-robots/ (accessed 2020 Sep 4)

[20] Roboteam, MTGR Micro Tactical Ground Robot,
Available Form:
http://robo-team.com/products/mtgr/#s-0 (accessed
2020 Sep 4)

[21] ROBOWATCH, ASENDRO MODULAR
RECONNAINSSANCE AND DEFUSING, Available Form:
http://www.pro-4-pro.com/media/product/10179/att

achment en-1398243685.pdf (accessed 2020 Sep 4)

[22] TASK FORCE V.LP.ER. DOMESTIC OPERATIONS,
Available From:
http://viper.us.com/technologies/eodrobotics.html
(accessed 2020 Sep 4)

& & ¥(Jun-Yeol Ryu) (=58

« 20144 29 : SEAMASH T B
Al2ggokt (FSHAL, ARSI

« 20204 29 : ALdiEty AT
3} (84D

© 20204 19 ~EA  SEAFS
o 71A - A AREEE} AL

TAEoR

F21AA, SYME&S, AFEA, Hole &4

2 4= F(Soo-Chan Kim) (M52
+ 20149 29 STARISL £
AN AEZet (FEHAL HASHAD
+ 20184¢ 29 : KAIST AFIUAIA
2535 (FEAAD

+ 201849 19 ~20194 2¢ : 8+
At 714 - Aadgstat
At

+ 20199 39~ @A SEARESN 714 - A A" SE

EX RS

(HAED
S2AA, SEMES, HHs} AAEH

2 Eff 2HTae-Wan Kim) [H3]¥]

+ 201149 29 : SAMESt A%

S8Vt (FEHAL TAFEAD

20209 1€ @ Sgoste T

St =ataketat (FEHAIAD

* 20209 19~ @A - SARESt
o 7NA - A LS AL

(TAEoR
F21AA, SHME&S, HolH &4, AFA

o



