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BEIE Air Traffic Management

fMZE 3L
¢ MERBLEEHDEINM DM SHNLGEE

¢ Dynamic, integrated management of Air Traffic
and Airspace

£-gc 2 3= 4: AN B E
Safely, Economically, and Efficiently

BELAR=EDHM OV ORNERE
Demand/Capacity Conflict Management
Balancing A2 3H [&] HH

Traffic Synchronization “HEN7EZH

] Components



53 ETH Future Vision

o FSUTHN)EIE

¢ Trajectory—based operation

¢ Global ATM operational concept (ICAQO)
¢ NextGen (USA)

¢ SESAR (EUROCONTROL)

¢ FZEREAE < 32 Long term research vision
(BFHEWIZEAT ENRI)
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cSoxHR)EE Trajectory Management
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=EIHHEB Operation Example

RITFENIOZON) e
Executed RBT — e e — =S
R N e W b7 IM)
’ ' v\«ff Authorized RBT
Current Position A .

RIEr>T IR
Agreed RBT

B EZ B (FR178II) Planning phase (Pre flight)
EITERBE(FRITH) Execution phase (In flight)

......

RBT: Reference Business Trajectory



{EZ% Benefits

¢ FE/INTDA—T>2 R Key Performance Areas

7B
TR0 Predictability
=ZEH Safety
5= Capacity
I Efficiency

IRiE Environment



FitiBdF Technology

¢ MZERDEMMEEIE Optimization of Flight

MITEEVATL FMS (Flight Management System)
HATEFfE, ARIEEE  Flight Time, Fuel
¢ R EREIL Optimization for all

LD ST TIN)ERBS D ER—R O RT LA
WHE

Ground based coordination system is required for all
aircraft.



AETEM™ Uncertainties

o MZEHDIELEEN L Aircraft type

¢ ITAMNBEDRTE Flight condition

o N1 OvEDERHE Operation by Pilot

¢ EFlICKDIET Instructions of ATC

¢ [AREH Meteorological conditions

AY|

¢ FHREABRLGEICLYTFRIFRER L

¢ Uncertainties can be reduced by information sharing.




FHIET JL Prediction Model
¢ERETIL. IRILF—RER

AR\

¢ Mass Point Model, Conservation of Energy
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F 8l 53% Prediction Method

¢ HBEFZFAICITEEHRENE

¢ Speed estimation is important for time prediction.
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Air Density
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Vertical Movement

Fuel Consumption
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Other parameters
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BEET )L Performance Model

¢ 1—
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Data)®D ¥ FE

— )LD BADA (Base of Aircraft

¢ Based on BADA by EUROCONTROL
RITDEH{ZR X Equations (Total-energy,

1ERET —%
EffLT —5

atmosphere etc.)
Operations Performance

Airline Procedure



EHAMELDEEER Comparison

o XE., FZ. R EEEZTEEL. MERKD
= AMEEEEELT=,

¢ Estimated vales are compare with measured values
by aircraft in speed, time, and fuel consumption.

KEMEESEITERITERIBRELT-,
Positions (route and altitude) are assumed to be
given.

SRR [IIRTEXREHENTT —2

Wind data : Analysis data of Japan Metrological Agency
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RE LLEX Comparisons of Speed
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AR L EX Comparisons of Wind Speed
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21535 FRIFFZIDZEE) Variation of ETA
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N
Fuel Consumption (Ib/min)

REEEE G

PA¥lEHE = Fuel Consumption
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=& Summary

¢ SO ION)EE DO FRET IILERH
FEL TS,

¢ A prediction model is being developed for
trajectory management.

¢ MMZEHDEANELDLLERTIE. K& FRlE
42‘i1%uTT%OT-O

¢ An estimated trajectory was compared with
flight data measured by aircraft. It showed
less than 1% difference along flight time.




