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A Case Study on FPV Drone Combats of the Ukrainian Forces
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Abstract The Ukraine-Russia war is a testing ground for High-Tech weapons and the first full-scale drone
warfare. The Ukrainian military has been aggressively deploying a variety of reconnaissance and attack drones
on the battlefield, and more recently, FPV drones, also known as racing drones, have been fitted with bombs as
a game-changer in small-unit combat. To better understand these FPV drones, this article reviews their
definition, aircraft components, and key characteristics, and draws implications from the Ukrainian military's FPV
combat experience. In the future, the combination of artificial intelligence and swarming technology will make
FPV drones even more lethal. Accordingly, the need to develop FPV drones suitable for the future operational
environment on the Korean Peninsula is increasing, and follow-up research is needed to specify fighting methods

and optimize related technologies.
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Table 1. FPVdrone vehicle components and functions
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Uncrashed : FPV Drone Simulator
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Figure 5. Ukraine's FPV drone
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Figure 7. FPV drone with RPG-7 warhead

czo B6OOJJr TrAM Az §A%5E
tH13]. ol 98, Tia}olﬂr &1 kg |

R

ZX: hitps://t.me/xronikabpla/3238

J% 8 HO|ZEEHCH Tajag Zehg WA FPVEER

Figure 8. Pipebomb FPV drone with C4 plastic explosives

o|x{ FPVEES H&4 efA5Ho| 4FHAL, 5
Agfolurte Aystal UAE FPVERS dEFo
g -&stelal ks gEeRaL 9t} Hero of Ukra
inell A Ao 8718 bkm, FATE lkg, HHEE
0km/h, ¥]§ 80028 9] FPV AZ=28 Fjslr] ¢

FE Bl QoM $aTeld ARAG
UR) a%e) agdelKivl) S4AA7 0 FPVES
A7 93 Hoh 0km A £8
PVEE 1000908 £415b] 918 422

IV. AIARS

P -l SIS T, elAekE
& %o WEHR SIS ol Sool
o] Aoz MEH Aoltk A%e AAY FPVERE
¢asfoluhie] AAE AL gli=v, vhgt Be
W £5E 4 gk

AR, FPVEES v 4% AANAZ &5
@ 5 g vt B Aptelt), Sazeluzel £4
s gl FPVEES ghjehs Sl gl wet 4
Add, MAE, GARIALY SO BNE BHT 5
9 7Hgu =e moy gRe Aol

Z£%: https://t. me/china3army/178457single

a2 9. PLAS| FPVEERS
Figure 9. Tactical training using FPV drones of the PLA

o83t MeER

g}

olo} 2-& AEH o|dor F= AvleUH(PLA)
T FPVEES 837 93 us 2 HdeFds Al
& Fol 9k fﬂ, A1 3L = AEE
Ao DJIA} FPVEE 8§ us7 A&eFd, #ol/d
3] 5& S FPVEE 285383 Susstn gtk
[17]. w3} PLAE FPVEES SAXGAH] £9l8}
o] A& YR8 AAsa, oAl AEste] £5& 7
el FAE Hasa gick

- 267 -



A Case Study on FPV Drone Combats of the Ukrainian Forces

Yky

Al

Syt OB

tgy, ('iﬁig;au uw.%
ey

ZX: https:/t.me/quadro_news/1895
a7 10. FPVER HZF 2 nEE0l 0| SAMES

Figure 10. U.S. Army cadets making and training FPV drones

olsh Yol v FRNE FAYEES o
$azol o] FPVEER $87%3 Szl
859 AT FPVERS W57 9l

FPVEEE 71417} 230 g4l 3HPayload)o] o0, 5
A7 Tk ol S8 Fob £-8ol WAL
k. el ol Al A Saetol e FPVE 2o
Ikg o1l Fobe Fash, A2 Skmold &850

A% ARE F8% Qe

ZX: httos:/ww.team-blacksheep.comproducts/orod:xf_nanotx_startset
T2l 11. TBS ‘Cross Fire'” ZAHz2| 2&Fs =217
Figure 11. TBS Crossfire Nano TX Starter Set

Esh FPVEE TBSANGL)C] ‘Cross Fire'9} 22
42| (Long Range) 91748 718 A2 49 2
4 20km7HA] &8 F Qe FPVEES] A
AP BAE 5 qdrh olek #Hske, W= g o
A2 20151 FPVEEY] AFS d&ste] AM4she
’4& SNSolA FAs= gk &8, FPVER

Gl

N

Z7%: https://youtu.be/NSTKFmFw2Dw
T8 12 ofolAEZE HFS FET FPVEE
Figure 12. Airsoft gun mounted on FPV drone

- 268 -


https://www.team-blacksheep.com/products/prod:xf_nanotx_star

The Journal of the Convergence on Culture Technology (JCCT)
Vol. 9, No. 3, pp.263—270, May 31, 2023. plSSN 2384—0358, elSSN 2384—0366

ZX: https://www.youtube.com/watch?v=NgtA05sYs80

8 13 f3z2lo|ut MF20| FPVEES 28501 HE W
Foll 2HH sty U= HAlokts MY EfHstE G
Figue 13. The footage that a Ukrainian FPV drone
operator strikes Russian soldiers inside the building

)

3}
SN AR 4EHe nEHEA EAL

Aokl e S= ‘Sensor to Shooter' & T+

o 1 O
&
ol

ol AANAI & F k. aE
| A5 #3oz &8 A%

ng"ﬂ‘lm
o 2L
U I )
)
E{‘.:Erﬁ

ol 1z
o
)
e
=
=,
o
o
L
A
>,
i
4,
i
o,
2
o
rio,
At

Ly
T [T LT

ZX: https://techxplore.com

% 14 PHEES 0|83 FEXY 4 Y oz
Figure 14. Forest area search and mapping using swarm
drones

ol9} 7+ FPVERY FHe shbre] AA4ehA

M= Hgd ¢ e Aotk 53], hFdT7] o
s Asksket B3kl A4S wEds W oA o
H#E AAE dEAT Ve 7wk wHE FPVER
< 53 vHiFEE AT e AYADATL
g & Aotk

ZX: https://www.mirror.co.uk
a7 14, CIZAMRT|2 285 ZRER

Figure 14. Swarm drones used as WMD

olef we}, -2 *® FPVEES wAM 284S
HJrhek & e 2AgEe] A%we A UHe
FAZEAL, A Ve HASS davt k. o]
wo] EHEthd $2] & AEAY AL B4
of Asted = A= AYAJNAE Fudd = AS Ao
th B ATE olF H% nfEEY Polt) goF
A3 TEALE B B Ao BEI Rio] A¢
Aok & Aot}

References

[1] https://www.washingtonpost.comy'world/2022/12/0
2/drones-russia-ukraine-air-war/

[2] Army TRADOC, “Ukraine-Russia War Drone Co
mbat Cases and Development Direction of Drone
bot Combat System”.

[3] https://dronedj.com/2022/08/03/ukraine—~fpv-drone/

[4] http//www.danbinews.com/news/articleView.htm
17idxno=12421

[5] https://observers.france24.com/en/europe/20220808
—ukraine-russia-modified-commercial-drones—bat
tlefield-donations—weapons

[6] https://www.lockheedmartin.com/en-us/news/even
ts/ai-innovation—challenge.html

[7] https://blog.naver.comytech-plus/221733779830

[8] http://robotnews.tistory.com/8383



A Case Study on FPV Drone Combats of the Ukrainian Forces

[9] https://engineerine.com/ukraine-is-building-diy—dr

ones/

[10] https://www.forbes.com/sites/davidhambling/2022
/08/01/ukraine-racing—drone—converted-into-loit
ering-munition-makes—precision-strike-through
~doorway/?sh=4ea2ed406157

[11] https://www.forbes.com/sites/sebastienroblin/202
2/12/29/ukrainian-commandos—decimate-russian
-mechanized-force-using-racing—hobby-drones
/?sh=2582939546d5

[12] https://newsis.com/view/?id=NISX20221228_00021
39353&cID=10101&pID=10100

[13] https://www.stopcor.org/section-uanews/news—m
arunovi—bereti—pokazali—urazhennya—hronetehni
ki-rf-na—donechchini-bez—shansiv-dlya—vorozhi
h-tankistiv-video—13-01-2023.html

[14] https://heroesukraine.org/en/serial-production—fp
v-drones/

[15] https://gur.gov.ua/content/spetspidrozdil-kryla-za

puskaie—proekt-stvorennia—flotylii-fpv—droniv.ht
ml

16] https://www.joongang.co.kr/article/25138201

17] https://t.me/quadro_news/1742

18] https://t.me/quadro_news/1895

19] https://www.sciencealert.com/nightmarish-video-
of ~gun—firing—drone-to—be-investigated-by-us-
aviation—authorities

[20] https://www.mirror.co.uk/news/uk-news/how-sla
ughterbots—could-become-terrifying—12041155

[
[
[
[

- 270 -



