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Using flight trajectory date provided by Japan Civil Aviation Bureau, MLIT,
we developed the following two mathematical models for airspace traffic flow. (1) We model the
inter-sector traffic flow by a linear state equation. Based on this mode, we can predict traffic
volume of each sector in the near future. Accuracy of the model is evaluated by comparing the
prediction with actual traffic volume. (2) We first extract important points in the flight
trajectory, and then compose graphs having these points connected by links. Next flight time
distribution is computed for each link. Finally, we compose a discrete-event simulation model in
which each aircraft moves on links following the flight time distribution. Accuracy of the model is
evaluated by comparing the prediction with actual flight time and traffic volume.



NextGen SESAR

CARATS™

CARATS

*1 CARATS Collaborative Actions for Renovation of Air Traffic Systems
http://www.mlit.go.jp/koku/koku fr13_000006.html

CARATS CARATS 2012
ID
csv 10
FIR(Flight Information Region) WEB
Flightradar24™ ADS-B
CARATS
FIR  ACC(Area Control Center) (sector)

*2 Flightradar24 https://www.flightradar24.com/

@

@

2017



¢y

x(k + 1) = ARX(K) + BKu(K)

k x(K) k
AKK) u(k) k
B(K) [k k + 1) A B
A B
K-Means k AK B
k xk=1)  x®
A B x(k + 1)
n
Pa(Po
|As ... A) pe(Bol By ..., Br) x(k + 1)
x(k+1) =

> DaCAA (), A7 =+ 1)) - A (k) +

Z py(Bj|B*(k), ., B*(k — n + 1)) - Bju(k)
Bj

d

R. Mishima, K. Hiraishi, Modeling Inter-Sector Air Traffic Flow and Sector Demand Prediction, |1EICE
Trans. Fundamentals, Vol. E105-A, No.10, pp. 1413-1420 (2022).
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Kenji Uehara, Kunihiko Hiraishi, A Framework for Extracting Abstracted Route Graphs Toward Air Traffic
Flow Modeling, Proc. 2022 |EEE International Conference on Systems, Man, and Cybernetics (SMC2022),
pp. 1564-1569 (October 9-12, 2022, Online & Prague, Czech Republic).
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