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Flight analyses for realization of Continuous Descent Operation in the congested airspace
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TR 72 RIS O B 83 Z 28 HE TAEITHE L
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LT AIRMEZER CITERE ONER EE B 5 &, Hizek
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FPEZ - iR e i 2o 22 A BRI B9 D BT AR D &
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L i, B TIL SESAR (Single European Sky ATM
Research ) K [E T NextGen ( Next Generation Air
Transportation System) & PRI A EME Y a V2R E Lk~
IRIEEIDMT O TV D, A E B AT RERAIZE My 27
LD BT 72 001 TE) CARATS (Collaborative Actions
for Renovation of Air Traffic Systems) *FEINAEMEY =
CEBT, BAOERE 2L LI-HLE N — X EH

(Trajectory Based Operation, TBO) % SEBLZE (2 [a) 1T 7= Bk A~
TIN50,

AIFSE TITIRMEZEIRIC 31T 5 BIAE O NS R UE % B
e L, ERITT 220D Z L0k o TRITRIT 21T 5 .
AR BB ORISR & 5 IRMEZ2RIT, LCC REMED T
R & LTRRE LTV EBEREZEEE & AT RIREE
AORETE 3 Z5vk (BATTEBSZEE, KERERSZEHE, i 258k)
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W T HRE D BRBHIE 22 230 7 W BRI AR T RIS L W i B
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BAVE 3 ZEPEOIEM OB Z Fn 5 7212 ADS-B (Automatic
Dependent Surveillance-Broadcast) 7 —# Zff/H L7-=. ADS-B
UL, MZEHEDY GPS M BASTomREE DALEREWT — & & ik
BT =2 ) I Lo THEET DLV AT L THD. GPS I
0BG LA E S AT 2 7 DAL EREE A &
SREN B S, A, WREICTREHT T &L,
ADS-B 7 —# % ERXCFisk L7z, fidk L7z ADS-B T — 43
JLER LT

Table. 1 Information of recorded ADS-B data

Record period 2016 June 22nd 14:35~16:40(JST)
Parking place at AWAJI HANASAJIKI park

Aircraft registration, Aircraft type, Time,
Item Latitude, Longitude, Pressure altitude,
Ground speed, Heading

Record location

Record cycle Approx. 1 seconds
Flight Approx. 400
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#E S (Final Approach Fix, FAF) Z#&m L L TW5. 1
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RN TS Z R,
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Fig. 1 Flight path of arrival aircraft in 3 airports
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Fig. 2 Time and altitude of arrival aircraft to
Kansai International Airport
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Fig. 3 Flight path of arrival aircraft to Kansai International
Airport at a constant altitude of 4000[ft]

2.2 CARATS Open Data IZ &k BRSO

W2 DIERIN R A2 UEET 12720, ADS-B 7 — X I3{L
EREEE DN EW T OB OEM OFEM Z A 2 BRI 3
273, ADS-B HE B & H5Hk U TV R WSRO I3 T — & %
BETEnE W MERD D, &2 CARINTICHEAT S
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& % CARATS Open Data # {3 %. CARATS Open Data i
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CARATS Open Data D% % [X] 2 |Z7:9". CARATS Open Data
CITFE T LT 42 B ORFT — 2 PSS T 5 53,
AE@%ﬁTiﬁ%kTéﬁ%ﬂW% O, 2014 4E 9 A
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Table. 2 Information of used CARATS Open Data

Record period 2014 September 15th 00:00~24:00(JST)

Virtual flight number, Time, Latitude,

Item Longitude, Pressure altitude, Aircraft type

Record cycle Approx. 10 seconds
Number of flight 3959
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Fig. 4 Flight path of arrival aircraft to
Kansai International Airport
(RWY24L/24R,A320, all 33 flight)
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3.3 MRITIKREHETE

EEEORATIZ I T DM 2O RATIR BTN T — % Th
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Fig. 6 Overview of flight state estimation
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* Fuel burn ‘
* Flight time

Fig. 7 Overview of Dynamic Programming
trajectory optimization
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x=[HV] u=[y,.T[ (14)
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B VG EBR 2 P~ T8 E K RWY24L/24R (2 35FEd 2 334 T
DT /NA A320 (Zxt L, EESHIEEH 50 NXE, BN
BT EANSBETORXMEZRSRE LT, DP EE AV THL
BEROE AT o 72, 33 A TITHR L, MRBHEE & & AT
DEHEEBR EENBRICAY T L TTry FLEZLOEK S8
IR, T2 TOEEE, Kl RRIT TOMD b EEORIT
TOMEEFINWZHEDOTHD. K8 LV, &ETORGEMHITK L
RENEE BEZHIT D Z ENARETH D E VD Z Einbn
o7, ENBRO G REBSRE Y b HIR AT EE AR 2 B A K
XNEWHRER Lo £, ZHIZENBEO T REE
THHEANIIN=ZOEEZBND. 33 HOTEHTIIB LZE
250[kg] DIREHEE E & BB ATRE TH D L Do 7o, RATRERH
DB, EHEREENRO EH 5 b5 L% 100[sec]
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N F/NT Y VU AT A RTHE T LTWAR®, B TFREO
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THVEZ DEREBDL LN TEDLLEEZD.
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(RWY24L/24R, A320, characteristic 10 flights)
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