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ATM Components (ICAO) / ATM B E =%

Traffic Synchronization

Demand/Capacity =S E lﬁl 'H‘H 'f b i
Balancing e Departure HF i Conflict Management
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[ICAO OCD 2005]

Air Traffic Controller
(ATCo)
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Traffic Management Coordinator
(TMC)
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Definition / EZ& [ICAQ]:
“Tactical establishment and maintenance of a safe, orderly
and efficient flow of air traffic”.
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: Benefits / (& : ent
« Better usage of available capacity B=E2NOBEZFIA :
- Workload efficiency J—50— R{ER

Air Traffic Controller
(ATCo)
MZEEHE

Traffic Management Coordinator

(TMC)
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“Required time of arrival’” (RTA)
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Concept of Operations

Arrival Synchronlzatlon

TS-0102 : Arrival Management Supporting
TMA Improvements (incl. CDA, P-RNAV)

T5-0103: Controlled Time of Arrival (CTA)
through use of datalink

T5-0104 : Integration of Surface
Management Constraint into Arrival

TS5-0106 : Multiple Controlled times of Over-
fly (CTOs) through use of data link

TS-0203 : Arrival Management into Multiple
Airports

TS—OBOS : Arrival Management Extended to En
eeeeeeeeeeeee

Departure Synchronization

Interactions
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Queue Management
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* No concept of operations yet

[Source: ATM Masterplan]

Time-based flow
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Traffic Synchronization in Japan
ZNOEYS 1) ¢

— hE mE
TU
— [EER

Tracon
SN —=7 )L

En-route sector
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Traffic Synchronization in Japan
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Traffic Synchronization

« Speed control / 3R E I En-route sector
« Dynamic queues / E1IE 51751 TVIb— ~ZEE
Balance ground/en-route delays
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Queueing Analysis / FF5TTIEENT origin
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Metering delay d / SHEBERE (9))

Delay per region

d.

l

,,=max(d.—a.+m_,0)

 Traffic density is major factor for metering delay

REEBE N FEEROER
« ATCOQO's solve metering problem efficiently
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[CEAS2009, APISAT2009]
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' Delay Propagation & Balance / JBEZEDIGHEE /NS >V R

m;+4a; 1.0} minimum fuel / &/J\¥AKY -
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i . 5 IR~
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Real-time scheduling process, delay propagation

Speed control / s

. Trajectory prediction errors cause delay propagation
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Delay balance / sggn/iis>=
» Low/high altitude trade-off for fuel

efficiency

%ﬁ?r&t;;rgmﬁ SHiSTSTORIE S NIAN

[CEAS2009, ATIO2009]

[EURO2010]
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Tactical managemen
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Quantitative model of congestion d
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Delay-balance due to trajectory predi

FEFADAEEEDEE SR




Summary/ X & &

Future Work / SR D RS

e Arrival synchronization / BIZ&3 &N REHA{L
e Concept
ERBE R DIEE
e Parameter setting
JINTA—5 —DFHE
e Quantitative basis for flow control
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