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Study on the Concept of Operation of Low-density Operation in
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[Abstract]

This study investigates the operational facets of low-density urban air mobility (UAM) from an airline's perspective amid
burgeoning concerns about urban congestion in megacities. UAM, employing electric vertical takeoff and landing (eVTOL)
technology, emerges as a potential remedy to the challenges of traffic gridlock and environmental degradation. As the UAM
market progresses from initial stages to maturity, tailored traffic control systems become paramount. Focused on the context of
low-density environments during UAM's inception, this research scrutinizes operational frameworks, essential infrastructure,
and likely scenarios. It aims to bolster the safety and efficiency of UAM operations by delving into the specifics of traffic control
concepts designed for these unique settings. The study seeks to significantly contribute to optimizing UAM's initial phases,
providing insights into crucial operational dynamics for a smoother integration of urban air mobility into contemporary urban

landscapes.
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Fig. 1. Growth by city size.
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Fig. 2. Market trends by urban air mobility sector[3].
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Table 1. Subjects by service category.

Service Air Transportation UAM
Airline Private Private

ATS Governmnet Private

Flight Support Service | Governmnet/Private Private
MaaS Private Private
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Fig. 4. Example of CPDLC/AFN function.

BLOCK:

REQUEST VMC D

3-2 g (Navigation)

H] 3 A2 FE(FMC;  flight management computer)©]]
ICAO RNP (required navigation performance) 8- 7-Z710] A%
o] glo] H]FFEHAE RNP default ZE©] MCDU (multi-function
control and display unit) ‘ol 3EA|FITE v]YHAEHFE 7L A
13t ANP (actual navigation performance)”} RNP 71545 %
HAlell s 23 Aol Al Il WAIA] (unable RNP)E AlEak
th 2F5Tde] g wAIAE ERlskd ATC (air traffic
control) ol Al & X 8FaL PrAALe] XA S 8] H o Sl

3-3 ZAl(Surveillance)

A7 O ZHY SN v A o uhe} SFPAL

& AR Aol A mA A7) g@ehs 7 s
] [e) A =

B40] It

AR WA} TEs R A 29S PESL Y 59}
ol 3 39 F3719) 2 Falste] -3 oin] Az
©AVE ZPAIGEE o, AT 9] ol el B uAye
= ]

O3 6. HIHZA| AIAR OfA|
Fig. 6. Example of flight control monitoring system.

www.koni.or.kr



J. Adv. Navig. Technol. 28(2): 201-209, Apr. 2024

KAL Internal |
_System _ -

I3 6. HEBF AlAY

Fig. 6. Example of an infromation sharing system.
3-4 HH(Information)

LA 28 63 o] 9 HIolE|(71%, NOTAM )9}
5 e ARTFAAE 75 B 8ate] vl

e, 93718 2357 918 AeElo] Q= ek ol sl
AR oA} AA A] 2B IROPS/DSS (interline considerations
on irregular operations/decision supporting system)<- <% 5}o]

Mg g b A, A&sha A theol be et @

o1

4-1 Ho|

$-87ld (ConOps; concept of operation) A2} 27 of A
AlzEe] S 5AS WEelal 7HAsA o] B gy e
2 7]Ee FAR &Gl gk AAARI A S AlFske &
AE T3l Yok 2 A= AA FFFAAA 4 2
ke E5S Jdehe wAE oA 7] Alaage
AL g3 o] EA R 54 B 23 EAlE e
7138, e lzeh, -8 AU S 55 7= siglTh

4-2 2SMH|~

=, BEEAA S ARgls
A PS4 shed Fad 9k
= 289 H 2 2 4G 5Au|se) 543 e
e elssict.

http://dx.doi.org/10.12673/jant.2024.28.2.201

I 2. MSTHE 28MH|A(2h
Table 2. Air transport service type by mature stage.

Initial Stage Growth Stage Maturity Stage
(‘25 ~'30) (~"35) (35~)
Key word Safety Connectivity Diversity
Airport Shuttle Airport Shuttle Airport Shuttle
Passenger (Close range) (Long range) (Long range)
g & rang On-demand
Urgency Regular
Cargo (Medical supplies)| (Fresh goods) Al

N
-
i)
)

3 K-UAM <-8711\d 4] Version 1.0} thA Ao
RE T AR, AL A 80 1) Qb S wE g
{ Q] 1AW ErHo o8-S

)
%-{E ox
(i de o
o
o

[o >
bt
il

N

N

bl

<

°

ra

Y

B

a1

)
pur’

y bt o
l

I

P A2 SRR ST g g A3
A
[e}

&

2
X
op

ﬂllo oX,
o O
i
o
S,
.
2

2
ol
FF
>,
)
rO'
=
&)
=3
off
-y
nt)
29,

k)
e
N

153l Kol Zlo] FoRt: F a8ttt o] 5 913)
ZFAKPIC; pilot in command)® o}g} FHFE]ZKSIC;
secondary in command)X= &7 A5 §53h= Wt 5 H]
S A A SR oA ks g ikkS

[

2]
J8 H
A3 23o] d 5= A5 ol iAIA 2t #7714 <1

i

g
S 7R FIME A2 FAle® $9E o nel
1] $uels T8ste] A AAH oz A5} 4la}
o] 3t A7t 9F 33 km ]tk

T de] S-A19] viElE o= W=7} 274 Whikg, <571
27} 100 km[2]. 2.2 343} 9UTh A A Tesla 4680 vIEI 2] o]l
WX W=7} 280 ~ 292 Wivkg[3]9] A5S Bfala gloms
HiElE] 7] e ghohi -8 AH] 2 M9l 100km W] 3
o] 7Fse Ao 7 WeIt} ¥ 3 eVTOL 3571 Hlo| |2}
425 e

A A 0 7 A& ujdo] Q= 1S HE(d, o, &
A, a9 1NF00E 5% ) v A2t TR
& Blo|t) 27] 83} 717F 3k b S ShRste] A
314 g2 o] Tul7t 8 SR o] el whet B aEsh
2] &1 A18]= Maa$S (mobility as a service)$} A3k o]5-0] 5

ol

3

o

3
=

fo

I 3. eVTOL &37[E lofLqX|2t &5742]
Table 3. Energy density and range of eVTOL aircraft.

Manufacturer | Aircraft model Ene(%gsﬁy R(aklzrgl;'
Supernal SA-1 274 100

Joby S4 348 241.4
Beta Tech. Alia 421 400




commercial

as

situation  (such

T AUzl
Table 4. Response capability requirement scenario.

emergency
99715 (OPSPEC; operation specification): <% 7]5=9]

* MEL (minimum equipment list) or CDL (configuration

+ Passenger emergency medical assistance needed situation
- Alternate vertiport turnaround due to weather condition

communication network failure)

deviation list) application

- eVTOL

=]

T

Al

L
L

2

[

Rl

9l

w20}

EEIPE

=
o]-§H 9] 7L A

T

=
gl

1

7IRke] AgH| Y 7w o] aleske} FekAl Al

H

R

A

S A g E Al

S

o],
o] el uke}

al

A

=

=

2~ =
R

=71z
o)

=4

=)
2112 ZUEE

A

07]*

pu.

Bl
= A4 o)ls7}

p

<)
pd

3ol
3},

UICER ISR
o) 1417} o) o] A

o} 9137

3

1l

8744 Sioll et als

)

pul

BE

1
A7)
q 4
Zroll &

o

o

VS
&)

EYTER BT LW JRwTd e m c
N S - G = KL B 3 R
g WL‘.mr% w) 1__/|MHEO ! wrt PE X M_; —~ 5 z 2
No ®° < 7 ® Eﬂwﬁﬂﬂﬁ ucn%ﬂiow/rwtx - g - 2l
~a = — — s —
el I v B} e wpom omo X W NN = 2 |2 S&
% m R g E O KB BN T P 2 |2 |ElE |5 38
d._%%{frﬂaaﬂﬁn;wm mha«ﬁﬁuﬂnw.m/m_; ¥ | g8 |8 Es 7
& oW W = N of do X wm M =~ =~ Ao e g 0 =g |E EE &
o = = NG <X K O& Mo s 2 < .2 s 5
Nz]towﬂuul%MrmMertEo Wmaomemmu_.mﬁodl. c Ms.mpm m&mm
PNR TR T RN o 7o N = P R0 S g0 B = |E|&|Ela |2 B8 =
@oLIEV oy N T v o 5 21859 S o8 S
g oy X R T Wl e o Sw<x =zt |E|E[EE [T 58 E
% o W W o e ez T 2L 28 8|8 SE 48 A5
o SENG N S PaZ R ER® TS |2 & wE S 58S b
Mma .@xiioq_m_oo_eﬁu Euazo_do@.,/M\moﬂ = < Dwm.mmpmv%cmﬁmmh
RN X o foxeripn 2 %552 85 52 5
Rl ET o Ty doxr M oL T A o Ela)< 35 85 ¢
G N R XXwgah 14 Bs [
WP CLAR SN T A L B -
%%E%ﬂ%@%ﬂi% %H&Eﬁo}wcg@% 08 |2lojolo | x|~
16° EC YT XN o © : PN = | €
%HM@WEQ&W__ME@% ﬂﬂ%um%ﬂawmomﬁ %mm&
ﬂewmo»owoﬁcl_dlu W R 0 #lth R oy B o EK __IomEm - 5] o
= T ,ﬁoma%&omﬁ{ﬂu mLﬂome_uAT&oﬂLﬂﬂuT m._& 5 <| g
_ﬂ#.%HTQOW‘._u&J\AleEﬂﬂmﬂLﬂAlﬂl W/,NnﬁoZ.#oﬂen_WzTﬂ_OIJml . o Wcmm .m m m
FhePpasscrzae SUpagawgdd ©5 5% 2 2
N T ook B o R x < o PN RE A A S a
—~ . ~ r — ~, ~ —_— —_ —_
T4 A o o O T IR PR e MR R RN o R T K Mo
® 5 Al X T PRy NI P EE SRR S p R
TORE i T I G e S T il
Tow B E T Rohm Mo X i my T HX T Ko g
v oow LT ﬂﬂ.ﬂﬁ@aomo%%ﬂ%ﬂﬂﬂﬁ%ﬂ%@%%
~ > o BN S At R m ko o WO e
< .ol 0 oy — X N i T XSmOk 0 =
s owmXs EEE% wmﬂr%goEm,xﬂﬂamﬁommwﬁﬂwrybmomu%m_zﬂ%mo
o MR XN X Kooy Somgpa P Bm o NoX oo =N .
s o k) ‘m.h OT._ ZI o) P o] ‘Ll‘_ o ﬁ__l XY =5 o N0 fe)
,C ‘mxwwo = ‘I.IEOIFX,LILO io - () ziot =0 o
- o A F o9 <N § AN O M o o R oy TRy BT 2
T Zux oo W %%%muoﬂﬁmmcﬂmﬂwfﬁEﬁ@.mj%m%wnﬁ
D R e = @ L o —— i EX I R A e TG S
= w2 DGt T o B W o M NI m po gy N T
= TR o o T M X © 0 oy X < oo T o Ay O .
i o i mmo7¢ojv B]ErOMmo Lﬂumﬂﬂ-__ﬂ_ E%U%r,a__o o~
g &I dREw T iHbdp R PET TP OE T o
S Ho Y 5 o o~ o m LN X o JJ W o. oW
A = 2 WE o] g T - 2 o
P LT SLPE Erog ke iirgsTan e lyss
- B = o M0 Eoop o) BN N Mo X0 . H o <
pL gk Lehy EriifrPiEos scleliiolis
T o pENE Yok dAdPrer iR uE e e
#1500 5 Frai TgdliiREzansliZORazell
=My B MHgod dibgphmrw g ppP el K<L
oW M~ ﬁLE&r@ Mux7Nﬂ%ao%ﬁ;ot%%%ﬁv%ﬂ%Ex%Loﬂmw
oty O TXged TP v mdigEiamem i S~
ALJL_O O] oX = s Ny & o Iy B2 1y O
Vg o OFLp SXgEdwoxohnWgChopme @0 7N R
o oHr AR o« T NT Y of )T Ao o o M W OEK e Wl W RO M) R OR B

www.koni.or.kr

205



J. Adv. Navig. Technol. 28(2): 201-209, Apr. 2024

AR

A28 AR ol
27 47 A2RE ek glelok sl 294
Vel RIS 98] G EEE oY o

_;tf;};q,e HYA A8 /22 e 9 23 Aks) 7131-:
= 93l v| 7] 9 =X A)2=E eVTOL 3+3-719]
BEUHE & 5 e e AAE), 28]al eVTOL
= 57 B o577} 9l 9, PIC7) HIO BB
*J 5 2(VHF, HF 5)& 53 2 3e)rle] dat 4
SR PR 2El 0 7 LA o] Qi)

@ o

—

U[o

(3) 71ek

Wt/ A, 3zt o] =4S S AP EAIE 9
Bl A, Al g B 2RO S Bofskal glojof St =
AEETE AL AT S s AAIE QL A
2 AEE A 7T/ AAE A A AR THE A dA)
7h ] ofof g}, g QbR LIAEAIE A9k v Al
2] g-9o] Washu], RERE Qrhke TR 19 £l
AFH oI, o B0l An] TR1e] A5 gu] o] 7|3 2
& egshed as gulvY, 88, gy S asHow
ST S Qs Bh A 5L Wk glolt
4-4 SBEN ALY

A oA a7 P E 3 el =R
T R AA e FeEFAAE BASkaL Qs Al
o] 7153} AR AAE B Aojok thi, 4 f Ao
A &-85= S arefste] 7IEnn o Adstal A3
o] WAH = A28 AAIE ZEF ok & a7t vk Al
T A 2HE FFEA G A 2R LREA] A DA Rl o w
AL 354 AlZ~E)(OCS; operation control system)-<
13 99} o] A& e, WA, Bz Vs o' A
shal A Al 2=H (OSS' operation support system)~> 1|, X/
}_cg a %‘OLxg }ﬂ i Y= A8

’ |
f ]
O 9. 2EEX A|AH I TMT
Fig. 9. Operation control system functional configuration
diagram.

http://dx.doi.org/10.12673/jant.2024.28.2.201

206

Operation control system
QCs/0ss

FIMS i Fight Waich
SWIM Datrtabe 8BNS SUEMEYHMI
- P =LIL] 20, 30 M= 9 B
E54M o]
SHAM HiojE] =1 TR
184 44t (FPL) ] m 261 e QuEY
=
o
=
" 3
At = Flight Schedule
= Satrgtnm
o, = sy M
o
PSU i =
T ge Py =
= @
Vertiport wepanstind 3
RuguestiRasponie i ™ P
a “E.Sll[ T Aany
SDSp Ao g Hnleil
Bepusst/Respanss . -
" e B
UAM 627| i 85 B
Flight Bats UEimol= 2|
T =
T8 10. 2SA AlAE QIEE oA FET

Fig. 10. Operation Control System Interface structure chart.

(H A== 4
3= A~ 12 103} o) o] s #A| A} 7ke]
= Ho|EE 7190 2 Qo] A LR EE FLAIEH ﬂu}

[*]
Ay

o N

ol Mo o

o
U=

v
&

X

E5 A7|2=AF (seasonal
HE|ZES] 7}84, 7]A)

2 Efstel ¥ £

l

o
ofN
=y

)
T
rlo 10

o |y
l
X
£
o rlo

i

o o o o

oot

ot

o
to o
T

z

oz
>,

© o2 oL -
ook

B o
B
Lot

EL

L

S

2 AAsEe] g3k
Eiﬂﬂol’\"ﬂ/‘i H] 7] 214 Xﬂ%—%
2 A 715 ks g olsksinh
Hl A WE|EES] 7}8A] ol FRlste] 5
21 7o R -3k 5R1S 19k vl g
A], EDTO (extended diversion time operatlons)
A gas WA ¢ E2 shr) w3k v]s)
d, Corridor & 52 *]’?joﬂ 218
HeMu s Aeat AE A LS
A HPA g
i e Zﬂ*x}-"% ’S"J% < "J H
StaL &8 |7 s AAES
B3 7FA]: eVTOL &-&-7]0l #
3, 1]y A 2]} v] 3 7)) = o "éx]* =
3D A EE g-83lo] dA3E NOTAM, 7]
BE AZslste] e-dde| At Al Al g g
719 dEieE ] AR TA% ﬂ1
3SR Belstel Ban A
AR S0 el 2w

r 033
SR h
RUNED

rw—'40>=~r—10
B ox oo

(o2
v K
)

N
N
o

05 ot of

N

roh
e to & on

;L
: N'
£
ol o X

Jz
op
=

rr
o2 &
ool

oz F N g
ox Kl 3 o

)
ftlo
ik
k

grﬂﬁ

=z

ol
_Lmﬁ

N Lo
2

,d
>

A

oX

o =

ro, off
o My ol
~ 5 iﬁ o, M
= 2 o o o

F o
to B
o2
R



External Battery

FLT TOWING Check Switching Catering Cleaning
0823 0818 08:25

o ’ ® (5037 | ® [oass| ® |o91s

Dep. BDNG PAX DR CGO DR PUSH ctoiat

Time SIGN CLOSE CLOSE BACK

09:59
10:40 ° — KEHGD
®: Cn-going, @ Delay or Not yet, Blank: N/A

j_E'.l 11. _\1.1EI=H:I:I Xl)\l-xo-i |.E_| §_|_I:|l_:| 01|A|
Fig. 11. Example of ground operation management screen
by flight name.
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