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[Abstract]

A trajectory-based scheduling system is proposed for air traffic management using next generation aviation data communication
link. Based on the service concept of 4-dimensional trajectory data link (4DTRAD) using air traffic serveices (ATS) datalink
Baseline 2, a procedure for trajectory-based operation of an en-route flight is established and described in detail. To mitigate air
traffic controllers’ workload which might be caused by various and complicated data utilization, a prototype of the scheduling
system, which predicts the aircraft trajectory based on the flight intents received by air traffic service system and provides
advisory information for air traffic control, was developed. The simulation environment for trajectory based operation was built to

validate the scheduling functionality of the prototype.

Key word : Trajectory based operation, Air traffic management, Trajectory prediction, Decision support tool,
AMAN (Arrival manager).
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- RTA(required time of arrival) and speed schedule clearance
- 4D route revision
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- 4D trajectory intent conformance monitoring

AA 719k gegol] 74 7] A olal FR38 7]E T e
#4 57]3Ktrajectory synchronization)°]Th. #% 5713}= A
‘IA =Rl A Y| 25E] AlEE S E HRE o] 83
Fg7] AAl &S A= 3 84 = v oo WA
AFERS Azt 2 AHEste] 7] AXE s A



—— ADS-C
——— - cPDLC

<+——Request clearance

Request intent——»

E 1 AHH 7| gls 2lsl R7=l= ADS-B HlolE &=
Table 1. Required items of ADS-B message for TBO.

Item Description

Ground vector ground speed

Air vector air speed(IAS, Mach)

Send intent mam=li
-— -
=o end inten -
ADTRAD — — —Clearance/RTA/Constraint- — —» Advanced
Service - STANDBY= — — — — — — FMS
Provider [|[=—————-"""""F ————— -

< ———-WILCO/UNABLE ————3%

33 1. ADTRAD AH|AE 2[8t ol 55§ 4
Fig. 1. Concept of data flow for 4DTRAD service.

o Sah= slo] AAlolth o] & $18te] @37]= ADS-Col|l 14
=0} Qli=(contracts 71y A Al2=Hle] Qo] ule}, 37
7F @A) 1A AL = ¥ 8 AHE AlF S 4= Q) vlo|E] 2
1 EPP(extended projected profile):= ADS-CS F3l S <= )
=18 9% A H(flight intent) A Zth 128709 XAl th3t
AR, A3 T AL S5, a1 WA A 5o ARE V|E
o8] Z<] IPI(intermediate projected intent) 2T 234 3] 3
ghakar Arh4].

731 [2]9] 4DTRAD AH| =& E-8-317] $13)] 875 Hlo]
B &4l Aaks 1hErs] Aejste] =2skehd 19 19 2tk
GF717F A& TA tde] He Al B &) vld
off thek 817} 2. ¢] o™, A)7de] ATSUE ADS-CE 3l 3
710l vl o ARE A5k, &gV dd AR
T8l Aol o] & 7Nk B A4S o5, dld 3
o gt A& FPgit) wE SE A E f8) 3| 5

ARl A 9] F3} A|7HS A AY, H2E WAk
L= &37)9 2ol wel ATSUE &-a7]olA 24 7}
A7 o bl el o] W elol i AR5 ADS-CE 53
d3k = il o5 YRk R H|gAR F& st
CPDLC UM(uplink message)E &3l A HAIXE A5},
FF7)E ol WE F UeA oF-E ERIste] CPDLC
DM(downlink message)E &3l A|’del -gHstaL, HlYS HA
sto] 871 A4S FF3he vlaS g Al e 3
7] 15 AT A ¥ ] 7ke] o' o F= X EH e
RUEE] Flojof gt

olA@ A 7|k gaPL ADS-CS} CPDLCE %3] o]0
2w, o= 247} skl AA| = A ol=o] Qdvk 3 132+ 7
Zke] Hlo|E] P A AA 7|9k dol] Q7%= 58 v|o]E]
=T} AR FE-8 AH 2] $ Aok & ATl A= ZH2te] b
o8] TS BAste] AA 7Rk Falel] FagE A g-THA] Al

28 719] QlEfsilo) -8 ol st

N

o

Yy

fo off onl oX
& o 4o
¥

Meteorology observation wind/temperature/turbulence

EPP position/time/speed/mass

TOA range time of arrival range at a point

Speed schedule speed condition for climb/descent
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Table 2. Required CPDLC messages for TBO.
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Fig. 2. Overview of trajectory based control process.
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Fig. 3. Detailed communication flow (action 3).
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Fig. 4. TBSP functional modules and data flow.
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Table 3. Software components for the simulation system. Table 4. TBSP scheduling results.
System Description Flight ID ETO STO_1 STO_2
CwWP controller UI 1 10:13:29 10:13:29 10:13:29
TBSP trajectory based scheduling & prediction 2 10:15:11 10:15:29 10:15:11
Pseudo pilot aircraft simulation & pilot Ul 3 10:15:29 10:17:29 10:16:41
Aircraft simulator trajectory simulation 4 10:16:29 10:19:29 10:18:11
Sim. control scenario generation/control 5 10:16:39 10:21:29 10:20:11
Image generator 3D image processor
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Fig. 6. Simulation scenario.
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