JAPAN

ADVANCED  INSTITUTE OF

SCIENCE AND TECHNOLOGY
. 1o9n

2 ICHITH A —H
LHEBRDETILE

TR SR BT KRR (R 2 T
FEEHE




ACC Sector Boundary
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Fukuoka
FIR

Sa pporo ACC

| ® 6 Sectors

To kyo ACC
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B2 DEADETIVE
* Lagrangian traffic flow model
* Multi-agent simulation

- 70—MDETILE

* Eulerian traffic flow model

- Aggregate sector flow models
- thRE - /N1 T1) vk

* Cell transmission model

* Queuing network
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Lagrangian and Eulerian Models

Lagrangian Eulerian
A
y
.//D(; 1)
(X, 1)
X’
particle p with properties properties (density, velocity, pressure,
(dencity, velocity, pressure, ...) ...) as functions of position and time

Marine Hydrodynamics Lecture 2, 2006 MIT Department of Mechanical Engineering
http://web.mit.edu/13.021/demos/lectures/lecture2.pdf
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Aggregate Sector Flow Model
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Banavar Sridhar, An Aggregate Sector Flow Model for Air Traffic Demand Forecasting,
9th AIAA Aviation Technology, Integration, and Operations Conference, 2009
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Eulerian Traffic Flow Model

Inflow
into

Xij, 14 Xij,2 Stream p
X; i 8

v, xi,j,3 :
— Unit
xi,j, 7 ' Delay

Xij,4 .
% ' [5,] Unit
Xij6 |[%ij,s ‘ Delay
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\ ¢

x(k +1)= A(k)x(k)+ Bu(k)+ B ;¥ (ic)+ B, q ™ (k)
v(k )= C(kx(k)+ Dpv(k)
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Menon, P.K., Sweriduk, G.D., Lam, T., Diaz, G.M. and Bilimoria, K.D., 2006.
Computer-aided Eulerian air traffic flow modeling and predictive control.
Journal of guidance, control, and dynamics, 29(1), pp.12-19.
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Large-capacity Cell Transmission Model
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+ B;‘limbf;:limb(k) + B? ”i(k)
vilk) = Cix;(k)

.Xj(k +1)= Ai-xi(k) + Bi“f;ﬂ(k} + B;Jesuf:les;,(k)

REFRER

D. Sun and A. M. Bayen, Multicommodity Eulerian—-Lagrangian Large-Capacity Cell Transmission Model
for En Route Traffic, JOURNAL OF GUIDANCE, CONTROL, AND DYNAMICS, Vol. 31, No. 3, May—June 2008
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Queuing Network
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Monish D. Tandale et. al., Queuing Network Models of the National Airspace System,

The 28th Congress of International Council of the Aeronautical Sciences, 2008.
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1. CARATST —ZICHITHEERLMEDEIF—HIE (T—
ZOHIILE)

Shoya TOKUMARU, Kunihiko HIRAISHI: Sector Identification for a Large Amount of
Airspace Traffic Data, IEICE Trans Fundamentals of Electronics, Communications and
Computer Sciences, Vol.E102-A, No.5, pp. 755-756 (2019/5)

2. Large-capacity Cell Transmission Model D43k &, CARATS
T—3%AWNETILINSA—FDHE

Quang Khai Tran, Kunihiko Hiraishi: An Improved Version of Cell Transmission Model for
Air Traffic Flow, 3rd Int. Conf. Transportation Infrastructure and Sustainable Development
(TISDIC2019), (2019/8/31-9/1, Danang, Vietnam)

Quang Khai Tran, Master Thesis, JAIST (2018/03)
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- B E 9 S 5T E 2l (Computational Geometry) D [ 8

» Point locationftl®8 : R EEIZLERIDEB N E TS5 X, aNESEND
MEEEKROS.

- Point in PolygonfllfE : MEERELR)TVEEZ, RAVRUI U DNER
[CHAOAMNENZTFHITET S.

CARATSA—T o7 —4;E AR EH A% 20190920



Point in Polygon[il &8

* Point in Polygon Problem
- ARYTUERDRANFIEET S
- BADLHLW LA MRIZERIZILEAD
BE51E, SR-ITRTOR)I ED
REZTHIVT S
- BHDEHEE, mAIFR)IT XD RNEIZ
g?'f?'%). BRDIGZE, SMUIZFET
- TR, BEA-R)TUDIERE
[ZxfLERFZ TH S.
+ CGAL(Computational Geometry Algorithms
Library) Tl&bounded_side 2()&LTEZE.
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» Point location, Point in polygon 7 LY X LZEERIZEATHDH ?

> ZLOFEFERNHLD.

- LUTD2DD7700%FAL, stERBOEHREZXS.

* RAT/NZ—2 (BfERE > K> & RE)

+ TR (EIVF—DORESELBRL O BVRERORRINT—42

iii) Landing

J

(ii) Cruising. 5 Zl Bex RBE (B #E (B sEf) &EX
e 8:00:00 FLTO001 42.413533 141.681313 6247 B763
Airport 2 8:00:00 FLTO0002 33.877210 131.116394 11800 DH8D
pa 8:00:01 FLTO003 42.275752 141.749411 20266 B773
(i) Taking off 8:00:02 FLT0004 35.508394 133.801179 7979 B738
8:00:10 FLTO001 42.426521 141.656398 6417 B763

Airport 1
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The point to be found:
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* Test data: tk2016 03 07 12 18.csv (size 40.5MB, 793,585
points).

- £ mTAK:1,303 sec.
- JREF % : 456 sec. (35%IZHllE)
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Cell Transmission Model

Direction of traffic flow
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Sector A Sector B

Fly-over route 1 Fly-over route 1

Fly-over route 2 Fly-over route 2
Arr. Route T
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- MEMBZEDELRADDEII—FEVIT VT :
F11-2 Chugoku High Sector, SO1 Misawa West Sector, T02 Tohoku Sector,
T04-1 Kanto East Sector.

B —AMERB ORI ELZREETILERT AT
HE. ETILADARDEFET—FZEA.
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Sector Count
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Sector Count
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