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ABSTRACT

Urban Air Mobility (UAM) such as a drone taxi is one of the future transportations that have recently been attracting attention.
Along with the construction of an urban terminal, an accurate landing system for UAM is also essential. However, in urban

environments, reliable Global Navigation Satellite Systems (GNSS) signals cannot be received due to obstacles such as high-

rise buildings which causes multipath and non-line of sight signal. Thus, the positioning result in urban environments from
the GNSS signal is unreliable. Consequently, we propose the Ultra-Wideband (UWB) network to assist the soft landing of UAM
on a vertiport. Since the positioning performance of UWB network depends on the layout of UWB anchors, it is necessary to
optimize the layout of UWB anchors. In this paper, we propose a two-steps genetic algorithm that consists of binary genetic
algorithm involved multi objectives fitness function and integer genetic algorithm involved robust solution searching fitness

function in order to optimize taking into account Fresnel hole effects.

Keywords: genetic algorithm, UWB, Fresnel hole, vertiport, positioning accuracy
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Kim & Choi 2016, Dai et al. 2020). 121d] Lidar AA|2] 72 gk
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o] #F31 T Whalto]l 79 UWB WEYAS o] 83 913 &
A AE] gF oA3t7} &bs] 218 = 2 Qo) (Baldi et al. 2002,

Queralta et al. 2020, Xia et al. 2021).
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2017). Wk B =EollAE UWB ulx] 243} 2412 sfds}]
)5}l Heuristic 7]% % s}1¢1 Genetic algorithm& o]-2-5}3it}.
Genetic algorithm& AMS-TH AA] %] 2A5}e] A3 A4S &
215} (Johansson & Evertsson 2003, Zhang et al. 2008), Y E
213 HE; 9344 (Bhondekar et al. 2009), AlA] 2] of| L #] AH]
(Kim 2010), 415 Z]1 A|7F A1 &A1 9|7l 4= (Fan 2009), 93]
Q 2} (Sivakumar et al. 2012, Peng & Li 2015, Ferrero-Guillén et
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al. 2020), A4S o] ol A 2] A &3 (Yoon & Kim 2010), Al
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2. BACKGROUND

2.1 Ultra-WideBand
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2.2 Genetic Algorithm
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3. METHODOLOGY
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Fig. 1. Top view of UWB deployment scenario.

3.1 Problem Outline
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3.1.3 Fresnel hole

UWB Y4138 AH82 o AR $3E ek st 441
#17e] 4 Line Of Sight (LOS)Z Zlo] o] 3L Awe]u, F4
Aol Bol] I3 Wkl £A15171 % Gk, vhatshe ok 4
Al ks Afolol A41E doich TR R $417]] Sel
o k) 71 $41 Hnte] A7) Het FolEt o] Yuky
ofm 441 A15.2] HkA7I= 4] O 2k,

Pryx = Prx — Lyx + Grx — Lpary + Gry — Lpy (1)

o714 Pry, Puls dBm B919] $413% 4241 A1E 2L Sfulh

. L, Lyt dB §919] $4:417] 1A ALE19] £4, G

dBi 2] $5417] QHEIL} Gain, Ly dBi Bh9le] $4417]

QrelLt Abo] 2] it £41& ool
NEE FA /A HoE Fole

O3t 415 Hhibs FAFAl A AF
o]2ist WkAl § 3= Receiver
B = Ho] A= Received signal
strengthE A|AF517] #]5ke] Transmitted signalg 21AFZFed o}
Wolakal A oJsto] Tage} Anchor Ate]9] 415 T 3Pg-E A
o] 5ttt o]2 &l Hojx &= Transmitted pulseo}
Propagation pulse A}o]2] x| A]7FHE- Propagation pulseE o]
FAIA AW HhAte]] &gt 415 &4 S A4
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3.2 Fitness Function, Genetic Operator Mechanism
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3.2.1 Fitness function
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Fig. 5. Genetic algorithm flow diagram.
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3.2.2 Two-steps genetic algorithm
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Fig.6. UWB placement of CASE 1.
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4. SIMULATION RESULTS
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