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[Abstract]

Currently, the airport is expected to improve flight punctuality and operational efficiency after establishing A-CDM, which provides a
foundation for mutual cooperation based on an information sharing system among stakeholders. An important element of the A-CDM is to
share time information generated by each stakeholder from the arrival of an aircraft to ground operations and departure of the aircraft,
thereby supporting timely arrival and departure of aircraft and improving the efficiency and punctuality of airport operations. In the UAM
system, a vertiport that plays a role similar to an airport also needs to establish a system to share time information generated by each
stakeholder for efficient operation of limited resources. In this regard, a method is needed to identify time information that needs to be shared
by each stakeholder and apply technology to share it. In this paper, we propose an application method for system technology that classifies
and mutually shares time information generated by stakeholders related to Vertiport operation according to data characteristics.

Key word : UAM, Vertiport, V-CDM, Time Information Sharing, Vertiport operation efficiency.

http://dx.doi.org/10.12673/jant.2024.28.4.408 Received 31 July 2024; Revised 20 August 2024

@ @ This is an Open Access article distributed under pted (Publication) 25 August 2024 (30 August 2024)
@ s the terms of the Creative Commons Attribution

Non-CommercialLicense(http://creativecommons
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the
original work is properly cited. E-mail: moon@iaiac.or.kr

*Corresponding Author, Woo-choon Moon

Tel: Kokk _Kkkk _khhk

Copyright (©) 2024 The Korea Navigation Institute 408 www. koni.or.kr pISSN: 1226-9026  elSSN: 2288-842X



.M 2

Al ALS] = 7] W ] 71t Qlal] HAIAIA 02 A
sp7F 58] K= AL itk EARF S A et &
BRAE of7I3hs T W A3 A H|-o] WA= oJoj ALt
ol2]gh WS ISt AR A B8-S FHAaAT)7] 3l
HA1A Q1 wEAA L] =)L g oln, o]of mlefglEulE
S+l UAM (urban air mobility)2] F=%o] o553z it

UAM2 A5 %] 0]2H57](eVTOL; electric vertical take-
off and landing) 71 A 7]9ko. 2 A ) ALt} 318 %
g A ZE BAWEAAE ofnletn, 7]E e alsA| A e}
FrAFSHAl 714, A A2, o] 215 A Bl &agdn] 55 4

£33 el A} m ke uAMS] S48 A d

ol

o} = A)

v T

rob

Aoi 7)E AAS) Aol Fato] EAgtE 1
UAM o] 215 A]9] WEIXE UlollA eVTOL 71A1E
o2 $88 = e A e FEel Aashl].

A Fo|A= A-CDM (airport collaborative decision
making)©] AYA JAHEA AdAAE =8t T
£84 $9& =Rl glon, Fed v

ofs¥AAPE MRS

71l

(e}
=4

=
o rff

iy

ol
k
i

I
o
k)
kD

ox

ox

)

o rr
[4_‘\1‘11‘
)
N
1
N
N,
o
i)
A

ko
rot
o

ox
o i,
ro,
>,
Sy

2
>
oX,
o 4
tlo

o

bt
ol
=

2
e

=
i}
ki
fru
0%t
of{
=
offt
Jo
bl
r o
Ak
N
e
fo
rot

N, 2
ik
:E'mlonﬁl

ok
)

X0,
> 2

UAM 714 2-33}e] Efel] 2 g
whebA, E34 Q0 UAM AH| 2= A8
I HE|XE A9 Aol A B =
E =97k UAM 222}, UAM =34} 5 ©] 8
AArlol o zM Zt ol AAIARE S S
o] 7Fsgk AAA 7|9k 24d o] F a5tk
i ATeA = F8C] A-CDM A 2~=H)
XE 4 olaj@AIAE o] U5 Sl
3 A E ZEA ol A skE WY
A== HEZE &9 ol iARPE A== A7E
o] FHAA 24l A V-CDM(vertiport collaborative
decision making) I 2~E A AL} B2 G 84 o]9d] L&
gk dlolE e o] 18] 7|0 7] 8 4o} A8 ks
A A|8FaLA} gkt

e
el
R
>~

I
o K

TE Q

E T_,__Oé Ao

409

flet UAM AZFE 2 S7#| A 74 2ot

NERT

I, HEIEE OlsAZAXY AR
UAE 28 DY

ot

2-1 HE|XE 2¢ 23 A|ZIEE 3 V-CDM 32|

=y TS S(K-UAM) 8719 A 1.00] w2 B
E|XE £ UAM £33}, UAM E#ej A u) 2 A5x4}, 3
E|XE $927} gsle] UAM 71A)7) 25 & o] 53 w7}
2] A8 ou|sh, UAM 7]A2] ekl sl 8-S 95
WE X E A9S 7hr]sta elshe /a7 23kt 2].

=4
HIE|ZES] A4 9-8-2 UAM] A3aA] 2 %4, 0|25
FATO(final approach and take-off) ¥}7d, =717 vl 4, FATO®I| A
T8I 0] = v, APIA ] w2 8 50 TR

T3] HEJEZE HellA UAM 7]A| 9] Qhd ks §8-4<1
A de8a flell HELE 9Ahs HEZE Aidd, &8

AL e A AA 9 HEXE 2833 5] 4R
UAM &2}, alg3ke] An]2s A3z 2 el HEJLE 294}
T WE|ZE o|a|@AIRE1He] §]o] F831H, ol& fsiA
= ols AR AAE = R e] FH7F Dasitl3).

53], HEJXE 9 SHo|A UAM 7]A]9] 15552 %
A5 Eeh 8 835 ERalY] flsiA= 72 olal AR}
RAJsh= Al Re] Ff A AZF D st

HE|ZE Aol A2] UAM 713 o5 ddsle] A=
AP R F80] A-CDM A7 -9 Bl F3H o =2 31w g uf
317 S 2 E T9) o] AR R A o] of T4

UAMOl Tk AIZP R A 3= 3-8 A1kl ] A 36
2Rl v PAE S AEsH= WAIAMEE =2 HE|XE 25
st 23S TR AIRTAIE 71E S48 T)9)
5870 Aol & ] B oS uste] &3 WS

Aol B A, AFES, old H Aol E,
Tog skl T A EE APERE 87
T AR E S92 HE| X E U] UAM 1%
4 Q=S 3% 137} 2o] V-CDM U2~ E A7

[e]
43 Ay RE

E 1. V-CDM ORJAE A[ZIHE
Table 1. V-CDM milestone time information.

Acronym Definition
ACGT Actual commence of ground handling time
AFIT Actual FATO In time
AFOT Actual FATO out time
AIBT Actual in block time
ALDT Actual landing time
AOBT Actual off block time
ATOT Actual take off time
AVZT Actual vertiport zone in time
EIBT Estimated in block time
EOBT Estimated off block time
ETOT Estimated take dff time
PTOT Proposed take dff time
TLDT Target landing time
TOBT Target dff block time
TTOT Target take off time
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Fig. 1. V-CDM milestones time information flow concepts[4].

H 2. V-CDM DIUAE AlZFEE
Table 2. V-CDM milestone time information.

Acronym Definition Time

Vertiport airspace: A cylindrical reference space
with a radius of 3.7 km (2 nm) from the center of
the vertiport and an AGL of 1,000 ft.

— Ascent/Approach Speed : 60kts

- Rise and fall rate : 500fpm

VDAT 2min

After landing, equipment handling and system

SOt inspection, and time required for engine shutdown

2min

Use of towing device when moving on the
ground within the Vertiport

— TCT : Device & person access + Connecting
— TDT : Disconnect + Device & person evacuation

TCT/TDT 2min

Ground movement(1 min estimate) + variable
elements such as entry permits(1 min estimate)
- Ground speed 8km, range 58m(small) /
69m (medium)

— Expected deviation in towing car/equipment
operation time depending on aircraft type

Passanger 4 ~ 6(Baggage within 15KG) assume
cargo 450 ~ 590kg assume

Battery 30% charging(10 min estmate)+UAM
inspection & passenger/cargo handling process
+TCT(7min estimate)

— Expected deviation depending on charging
status and charging rate

Time to check for abnormalities in engine start
and system inspection

VTT 2min

PCUT 3min

MTTT 17min

SRT 5min
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V-CDM time information

V-CDM procedure relation structure
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Fig. 2. V-CDM milestones operation procedure.
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Table 3. V-CDM creation time information by stakeholder.

Time Creation
Information | Stakeholder Flicesili:
ACGT VPO AIBT + PCUT
AFIT UATMSP Enter FATO in start time of UAM
AFOT UATMSP Enter FATO out start time of UAM
AIBT VPO Enter the UAM's stand arrival time
ALDT UATMSP Enter FATO landing time of UAM (ATA)
AOBT VPO Enter the UAM's stand departure time
ATOT UAO Enter FATO take off time of UAM
AVZT UAO TLDT+VDAT
TLDT+SDT+TCT+VTT+TDT
(Update after ALDT creation)
EIBT VPO ALDT+SDT+TCT+VTT+TDT
(Update after AFOT creation) AFOT+VTT
EOBT UAO ACGT+MTTT
ETOT UATMSP EOBT+VTT+TDT+SRT
Enter adjustment time according to
PTOT VPO UAM ground operation situation
TLDT UATMSP Receive FPL ETA
(First) ETD-SRT-TDT-VTT /
TOBT UAO Update after EOBT creation
Receive FPL ETD /Update after
rror UATMSP ETOT creation
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Table 4. System interface technology definition[5]
Tech. Definition Application
— A method of Interface processing using
an interface server that monitors and | Government
EAI controls the actual transmission and | administrative
(Enterpri reception processing and progress network,
nierprise status and an adapter installed in the Major
application i o .
) ransmission and reception system. government
interface) ; .
— Interface processing method through agencies,
conversion and analysis of data of [IAC
Application
— Similar to EAI interface technology in IAC
terms of structure for linkage processing KAG
MQ through interface server and adapter Aviati(;n
(Message utilization )
) ) Meteorological
queue) | — Interface processing in a message AGENG
conversion processing manner rather MCg)JLIT g{c
than a data conversion/analysis method
— Create a socket, assign a port,
connect the client's request, and
process communication.
— File interface processing using network | KAC, MOLIT
socket
program-based technology etc
— Utilization of conversion and inferface
processing of communication signals
such as radar
- Platform technology that processes Private
data streams from multiple sources .
) . enterprise data
and simultaneously transmits and
management
processes large amounts of data to
) ) ; department,
kafka multiple link points Big Data
— An dtemative to traditional enterprise Rglate d
messaging systems, it links large amounts Government
of data to multiple points through open Agencies
source—ased streaming processing. 9
— Using objects provided by the database
— After creating a DB link object accessible Use when
\ from the sending system in the receiving | . - o
DB link ) linking within
system database, direct reference
the system

linking from the sending system to the
DB link network is processed.
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Table 5. Evolution of V-CDM time information interface
technology implementation.

Evolution | 55, 0 24.~2024.07.19
duration
Average More than 10 years of experience related to
experience | airport information / Information Technology
Evolution 8 people
collected peop
— 5 point scoring evaluation of V-CDM time
Evolution information Interface Technology
Content | — Evolution Index :Tech, difficulty, Implementation
possibility, stability, extended, cost
6. V-COM HESF MAS| QIEHO|A 7 |& ME Tyt 2t &

Table 6. Evaluatlon results of V-CDM information shanng
interface technology application.

Impleme
In_}%r;ﬁce d;?igzl’ty ntation | Stability |Extended| Cost EVLTJ;L n
) possibility|
EAI 4.8 3.9 5.0 5.0 2.0 4.13
MQ 4.8 4.0 5.0 4.1 3.0 4.18
SOCKET 2.3 33 4.0 2.0 3.5 3.00
Kafka 4.0 29 2.8 33 3.0 3.18
DB LINK 4.0 2.0 2.3 1.0 4.9 2.83
V-CDM TIME SHARING INTERFACE TECH.
IMPLEMANTATION EVOLUTION RESULT
T
DB link i e —
- —
Kafka — %
¥
SOCKET - 3
=
T — d
mMQ - m— .l—]
e —
e —

u Total Evolution ® Cost W Extended ® Stability @ Implementation possibility ®Tech, difficulty

3 4. V-CDM AlZHSE 37 7|8 "ot &4
Fig. 4. Evaluation results of V-CDM time information
sharing interface technology.
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Fig. 6. MQ interface architecture definition[5].
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E 7. V-CDM O[S ZHAXRIE MM AZFHE[6]
Table 7. V-CDM creation time information by stakeholder{6].

Creation

stakeholder Define

Interface code

In relation to the operation of the
Vertiport, visual information on major
events occurring or expected during
the departure/arrival and operation
process of each UAM is generated
and provided to UATMSP.

Vertiport

VPO . .
operation time

The UATMSP system generates
UATM  service information and
delivers it to UAO and VPO.

The UATMSP system (UAT) transmits
approved flight plan information to
the UAO, UTS, ATC, and VPO.

UATM service

UATMSP
Approved FPL

The UAM flight control system
generates UAM aircraft flight status
information and transmits it to
UATMSP and VPO.

UAO generates information related to
the flight schedule of UAM aircraft
(TOBT, Target off block time) and
provides it to VPO and UATMSP.

Flight status

UAO

SKD operation
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E 8. V-CDM A AlZFEEE ClEHOo|A HE FA[6]
Table 8. V-CDM creation time information by

X 9. V-CDM AIZHYE =5 Al ClE{H[0|A Ho|E{AZ |0} 2246]
Table 9. V-CDM time information interface data schema

stakeholder([6]. summary[6].
q q q Interface . . . Interface
Time Creation Linked Items included in the interface data schema
information| stakeholder Interface code stakeholder schema - cycle
: : : — Vertiport ID
ACGT VPO - Vertiport operation time — Flight ID (Aircraft 1D, Departure Vertiport,
AFIT UATMSP | — UATM service Destination Vertiport, EOBT)
AFOT UATMSP | — UATM service Vertiport | — Estimated In Block Time (EIBT) Create
~ Flight status Operation| — Actual In Block Time (AIBT) and
AIBT VPO ~ Vertiport operation time UATMSP Time | — Actual Commence of Ground handling Time (ACGT) Ubdate
_xml — Target Off Block Time (TOBT) P
— Flight status - Estimated Take Off Time (ETOT)
ALDT UATMSP | _ ATM service UAO - Proposal Take-Off Time (PTOT)
- Actual Off Block Time (AOBT)
- Flight status
AOBT VPO — Vertiport operation time UATMSP - UATMSP ID
i — UAM Operator ID
ATOT UAO — Flight status - Disapproval FPL info (Aircraft 1D, Departure
— Flight status vertiport, Destination vertiport, EOBT, Reasons
AVZT UAO — UATM service UATMSP for disapproval, Replacement FPL ID)
— — - Replacement FPL ID (Enroute Adjustment,
EIBT VPO Vertiport operation time Enroute speed Adjustment, EOBT Adjustment,
_A 4 FPL UATM ETA Adjustment) Create
B Flpprzove UATMSP Service | — Estimated off block time (EOBT), Estimated| and
EOBT UAO Y 'g.t status L VPO _xml take off time (ETOT), Estimated vertiport| update
ertiport opgratlon time zone time(EVZT), Estimated landing Time
~ SKD operation (ELDT), Target take off time (TTOT), Target
landing time(TLDT))
- UATM service — Update when actual time creation (Actual vertiport
ETOT UATMSP | _ Vertiport operation time zone time(AVZT), Actual take off time (ATOT),
— - - Actual landing time (ALDT), Actual FATO in
PTOT VPO Vertiport operation time(AFIT), Actual FATO ot time (AFOT))
- Approved FPL
TLoT UATMSP | _ UATM service Types of flight plan submission
— Flight plan submission time
- Approved FPL - UAM operator ID
TOBT UAO | - Flight status U@TP%SP ~ UATMSP ID
— SKD operation ~ Aircraft ID
- Reg no.
TTOT UATMSP | — UATM service — Aircraft type
Approved| — Departure vertiport Create
FPL — Destination vertiport and
V-CDM AA Ao AR F52 93 QoA _xml | — Average enroute speed update
. . . - o - Route
vertiport  operation tlme(‘ﬂlﬂ XE &Y Al Zl'), UATM - Fleet classification
sevice(UAM 1E#H] AH]2), approved FPL(501%! H| 87 2)), - EBB;SE
flight status(H] %/ eH), SKD operation(=71& &%) &&= 2 - Alt. vertiport (ENR)
Q18| ©] 2~ codedl A= V-CDM AlZHA R ZHE 93} tlo|g — Alt. vertiport (Departure)
L o) 5 . . B - Alt. vertiport (Destination)
—)—\—7]‘]]*‘ LS O]' -O—D:L kA O]Eiﬁﬂol/\ code™E H]O]Eﬁi\— ]U]'“ — Aircraft ID
71 FFA R oy ZF3F Z=21 AIXM, FIXM, IWXXM = Flight Initialization Time
- Taxi—out (off-block) Time (AOBT)
3] Eo) J
S e AT xml 7|Wke] FES} code AAARO A St - Actual take-off time (ATOT)
33S zha glolg w3lo] 15 EE ¥ 99} o] A s - Actual landing time (ALDT)
oL 3 Flight | ~ Actual In-block time (AIBT) Create
04 ]:q_]:} ] Sta%us — Battery residual or residual fuel amount and
il — Periodic reporting every 30 seconds undate
- - Aircraft position (latitude, longitude, altitude) P
— Periodic reporting every 30 seconds
. - C} A= ESI A|ZFE — Airspeed
V. K-UAM G_C 1 '_7“ Eo= o= I'_ °-|E — Periodic reporting every 30 seconds
2R7|= &N "I} - Abnormalities by gas system
— Periodic reporting every 30 seconds
— Operator ID
4-1 K-UAM GC1 CHj| AZSA|E 72 SKD | - Vertiport ID Create
operation| — Flight ID (Aircraft ID, Departure vertiport,| and
B . ) B _xml Destination vertiport, EOBT) update
K-UAM GC(grand challenge)= $t=13 UAM A| A& 7433} - Target off block time (TOBT)

= UAM 7R B]581e] UAM -3 A28 BE|EE 8- A
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TR UAM AA 7443 Al2=Hl 3ke] d gk do|E QIE 7|
o] 2% 9]3) ICD(interface control documents) 271 E B2 1
Holo]l2rt a7 )= dlolE] 27wk FM3slqlom, 3 99 o]
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E 10. K-UAM GC1 ABCHAF A|AH
Table 10. K-UAM GC1 demonstration target system.

Target system System definition
UATM UAM traffice management system
UAO UAM operating system
VPO Vertiport operating system
V-CDM Vertiport—collaborate decision making

L=Xe}

E 11. K-UAM GC1 HE|ZE 2Y MBS 7|5 He
Table 11. K-UAM GC1 vertiport operation verification
target function range.

Business scope Scope of system function demonstration

Receiving, reviewing, and responding to
flight plans and operational plans
Airplane ground support before and after flight
(movement, charging, boarding, ground inspection)
Review and approve take—off and landing plans
Vertiport area, nearby weather, connected
transport system monitoring
Sharing information across Vertiport stakeholder systems
Monitor and manage terminals and support facilities

VertiPort
Operation

Carriage allocation and ground aircraft
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Fig. 7. K-UAM One Team GC 1 demonstration system
infrastructure.

E 13. A437IA H[EAE AlLfz[2
Table 13. Demonstration aircraft flight scenario.

No. Mission description Dist. VCDM
FT#1 Short—distance normal flight Short 6}
FT#2 A long—distance normal flight Long (6]
FT#3 Change flight plan Long (0]
FT#4 | Good round situation occurs O
FT45 Arlw aerial circuit, a communication 0
failure
FT4#6 Qhange of airspace, unexpected 0
situation Short
FT#7 | Latteral offset, unexpected situation O
FT#8 | Change of airspace 0O
FT#9 Failed access, vertiport closed O0—>X
FT#10 | GNSS/Surveillance fail 0

BN WYL KN (BTAR

A BT OEN (0

J8 8. ABAIY HIHER(EAH2IEAR])
Fig. 8. Demonstration flight path(short/long).
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Table 12. K-UAM GC1 time information sharing data
suitability verification criteria.

Classific | Scope of : Verification
. L Define
ation verification method
Check interface data
Integrity accuracy, consistency,
and validity
Check the
GC
Interface .
Secretariat's
Data .
Conformity Conti st evaluation
ntinuous consistency committee
o and error—free
Reliability .
maintenance of shared
data to check data
integrity and accuracy
SIEH O A W HIEIEE COM OILAS
A= M5 ¥PO ISP
ANOP JSON
1Hz Pub
azzadg
flightPlanidentifier string a71afBe9-95f e-debd-3f95-2a57377f 0d0f
vert iport [d string
eventTime string 2024-01-20T10:05:052
wanCal Isign String KAL1234
42| 1D (MERE) registration String HL1231
aircraftType String 0PI
22 HEIZE 1D departureVertiport String JaHA?
TEHEIZE [0 arrivalVertiport String JBHAZ
TLOT taraetLandingl ine String 2024-01-20T10:05:052
[EBT egitnatelnBlockTine String 2024-01-20T10:05:052
AVIT actual Yolumn|nTine String 2024-01-20T10:05:052
ALOT actualLandingTine String 2024-01-20T10:05:052
AFOT actualFatolutTine String 2024-01-20T10:05:052
AIBT actual InblockTime String 2024-01-20T10:05:052
ACBT actual Conmence0f GroundTine  |String 2024-01-20T10:05:052
EDBT estinatelf {BlockTine String 2024-01-20T10:05:052
ETOT estinatelakelf {Tine String 2024-01-20T10:05:052
TOBT target f {BlockTine String 2024-01-20T10:05:052
10T target TakeOf {Time String 2024-01-20T10:05:052
ADBT actual 0f fBlockTine String 2024-01-20T10:05:052
AFIT actualFatolnTine String 2024-01-207T10:05:052
ATOT actual TakeDf {Time String 2024-01-20T10:05:052

J3 9. V-CDM OlAAE Holg a4
Fig. 9. V-CDM milestone data interface structure.
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Fig. 11. V-CDM Main display structure
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Fig. 12. V-CDM Timeline display structure
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Fig. 13. V-CDM Milestones Time information sharing
display structure

V-CDM EtelEiel she- WE| X E 2l o oF tin] A 3
FrAIZHS HlaLske] TOBT AAS Hlalshe s 3%l e.
19 129} o] 7 E Ak

V-CDM PHd 2= AR R & 3hd 2

=2/ =21
o8 FREIS] ZF GAE UATM / UAO / VPOOIA A E)+=
[e3]

ARAEE A 2 e RS RESEE
1 133 o] 3 H A

4-5V-CDM &34 =3 A}

K-UAM GC 1 @4
UAM 23 2 3

417

A a&4E5 e
HHETh A-CDM
AHEE A
10 ~ 159 &
=, B Fee] 4
7hA kA, QA=A
3k Al E e o] 24
7hA & Ao of A vk ITHTI.

A HEIZE 99 AUE] 02 AFa o) vl 3] 5T
ojgte] AL o] T o]FoR = 27| GAA
V-CDM A A|e] a&Aoly aAo] &4 &S
AW g 35 7)5 100 o] e] FUE e
UAM W53o] S8 51 A7) 2 A7) el A
HES B 2 HEEEME A-CDM =4 &34 3} F-AF3H
0 A4 Pl A 2] V-CDM &84S A48 = gtk

A7) K-UAM GC 15HA] A Zoll A 2] 3ol 4 2] 7|4 o]5ol]
28 5= AR 1019 7AE 83 A Ao B A
© 2 SAE o 12 9F 2T}, vhRF 2FATO 4GATE o]/

o]

o

FbL e, WEls B o Rt Sus

ol 714 =7}k 104 o] /o] & A5 T FEL

=

71 x2Sl tigk A A S A dehke
A-CDM &84 5413 Wake] V-CDM &84 o]
ol et /M-S T x14¢ 22 AAE FASSIT
HE]XE 7153 FATO 5~ 2 GATE & W= 5A] 7|4
FE Qo= 7gste] A 71A 47 HEIZE Ul 7] Y
A5 SIS F45HAL, o) E v oR dldEIAIRE
AEEH, 7)1 3] A-CDM 2 AAA &32 118 sl

V-CDM 2§ A] A== S8A10) g 048 343 Ay H+f
12.2% o] FHAR HFEIE 7S 5= S F 02 ol

53] A-CDM =9] a2 S GAAd 3 84S 5
S ] V-CDM A7l A S8 A A7 T
of g aS EUE HEXE £9 848 =T
FAE Ao gkd

< Changesin aircraft operation status after ACDM (& : FAA) >

8 14. 2IXM3s A-CDM £ &3 AlE2{0|M Z1l7]
Fig. 14. IIAC A-CDM effect simulation results[7].

www.koni.or.kr



J. Adv. Navig. Technol. 28(4): 408-419, Aug. 2024

¥ 14. V-CDM HA &84 =& Z1}
Table 14. V-CDM efficiency estimation results.

Departure
Depart p. ) . Estim
. No. Bxpected waiting
Vertiport ure . deof
Sre of departure waitin time
UAM time . o (VCDM
time effect
apply)
1FATO 1 26 0 26 -
1GATE
2FATO
6 36.4 10.4 29.3 9.5%
4GATE
2FATO
8 36.4 10.4 29.3 9.5%
6GATE
4
FATO 12 46.8 20.8 39.9 14.8%
8GATE
4FATO
2 46. 20. . 14.8%
16GATE 0 6.8 0.8 39.9 8%
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