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Multi-UAV Formation Based on Feedback
Linearization Technique Using Range-Only Measurement
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Abstract : This paper addresses how to make a formation of multiple unmanned aerial vehicles (UAVs) using only the relative range
information. Since the relative range can easily be measured by an on-board range sensor like the laser range finder, the proposed
method does not require any expensive and heavy wireless communication system to share the navigation information of each
vehicle. Based on the two-dimensional (2-D) nonlinear equations of motion, we propose a nonlinear formation controller using the
typical input-output feedback linearization method. The performance of the proposed formation controller is verified by various

numerical simulations.

Keywords : feedback linearization, formation guidance, UAV

7EA AL JTHLL frel7iel olzigt | viglE B} €A &
£317] s, olv] oekdt Ar) s ol siri4).

HT Fee] 2§ WA 7R YTl
FoE 9 B FE AR By dekg oF8 gd=En
rk FRA719] AL Tt oy AF-S FAd 33
o, A H|gje] 2FH: T8} 7]Eo] #0719 H ¥
3 dueEe B g B4 dojs B4l AaEgg 7]
who B il glof, 4% vl g4 AlagogE ol
T3] 7} oYk

greF Fei7izie] Zhmul Aelg 5g3 ez FHol 7be
stohE, oleigl dlolHE o] &3 ey FVES AEL
2 Ay o] F5E & F Qlrh o] F217] A} ) g
o lol, 71Azke] A 7t dlojejute o] &3k o]l
APssl ol e A7 = 9 o), AnEd
[selMe o9 13 ol E7xAwingman2)®] $15 AolE
3l AF7(leader)d .97 1(wingman)ol] =g A 7
o} ZEEThs 4 dolHZ ARSI

B =EoME 51717 A AR £33 g AME
Ao vjs Ao Alctetch A) nlgiel Ao} 7)He w)A
g AlxelS Hue] MEs) 7PHe o]l AEEEa v
#E Ao ES ALERT et AF7VESN
Zre] Al ARe A7F AR S84 F skl gelA A
A|(laser range finder)E ©ol83te] TPt EPHew =
A F ot o714, Ad] vjae] s907129) HAE AF7]

* Z 2 A 2K Corresponding Author)

=EEE 12008930, ABEE 12008, 10,30,

PR, /37, T2 - sk FeeSgest

{body(@kari.re kr/ckryoo@inha.ac kr/parkcb@inha.ac kr)

#* 2 d7e 3T EA 712 ATHR01-2008-000-20103)8] 2|9
Bl FREHAR

(B e A ARl AAE & qler® olE A
g o|&3 FH7e] HuMY EXFH FF v Aok
7Vesttt.

FaRgs)eh 2ol Ho dgel 59ivinel ExHE 7
T AR ofEs dAshd, MFrish 2719 A Az
7V 7GR R 397129 A X E 288 o
ZE 7Psde] wolxldh whde] B =EeA Aokshs A7
EQANE o] 83k Wy 3L, Ve M AFY
2 F7hol g dur e HAAGE FXsh] Wl
AF71e 597119 FEe] BT /e FEIA
Bt Aojt) i, B =R AU Z4EE o8
Hitel zloliz, Al AP SAALE o &se We] A

o of

a9 1797 does 72
Fig. 1. Multi-UAV formation geometry.
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Fig. 2. Polar coordinates of multi-UAV formation.
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Fig. 3. Multi-UAYV formation geometry.
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