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Abstract

Infrastructure export is one of the key government growth strategies, and it is a
challenge for Japanese manufacturers to promote their air traffic control systems in

the international marketplace.

Firstly, this study analyzes the issues for Japanese manufacturers in marketing their
air traffic control systems abroad, in comparison with European and the US
manufacturers. Secondly, this study examines the recent developments on R&D of
the seamless Air Traffic Management system in the Asia Pacific region involving the

Civil Aviation Authority of Singapore as well as European and the US manufacturers.

July, 2015
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# 2 FTHEEELLTHISI TSR EE—E

Advanced Navigation & Positioning Corporation Inc. BAE Syatems Plc
Cobham Plc Comsoft GMBH
Copperchase Ltd. Harris Corp.

Honeywell Interanational Inc. Indra Sistemas S.A.
IntelcanTechnosystems Inc. Lockheed Martin Corp.
NavAero Inc. Northrop Grumman Corp
Raytheon Company Saab AB

Searidge Technologies Inc. Sierra

Thales Group
il A SO T LAY Y — 2 L0 [E L ASEBOR AT TR

5 Grand View Research Inc.
http://www.grandviewresearch.com/press-release/global-air-traffic-control-equipment-market

6 Research and Markets
http://www.businesswire.com/news/home/20150113005446/en/Research-Markets-Global-Air-Traffic-Contr
ol-ATC

7 Transparency Market Research
http://www.transparencymarketresearch.com/pressrelease/air-traffic-control-market.htm
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Category System
48 URT L

Air to Ground Communication (VHF)

Communication

. AMHS

BiE
ATS Console
DVOR

Navigation

N DME

finik

ILS

Airport Surface Detection Equipment

Surveillance

R

PSR(ASR)/SSR

Multilateration

Air Traffic Management

EXEER

Terminal Rader Control System

Airport Security
EERL
Others

Z DAt

Security Solution(for Airport)

Parts Management System
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Air Navigation Systems Products & Services Matrix
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Category System Product Z\ =573 = K RS TR T | |
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fog YRTL Ly = Y x| ot | or ¢+f=k.-_‘e -5
R R TR P
T |F|E &| | |#] |v
Ly £ |5 1
B g
Bt
HF
Air to Ground Communication WJ7 ]
UHF
ATN router
AMHS
i
Communication
= ATS Console CCs
&S
Automated ATIS System Automated ATIS console
Aviation Radio Communication tool for LAN FS-COM (Frequency Simulated Communication Module) [
Recording System Digital Recorder
Satellite System Ground Earth Station(GES)
—
DVOR DVOR
CVOR CVOR
DME DME
Navigation e e
fiik
GNSS Signal Monitoring System (RAIM)
GNSS
GBAS
Airport Surface Detection Equipment ASDE
PSR (ASR)/SSR PSR (ASR)/SSR
7 Transportable Radar Control System Transportable Radar Control System
Surveillance
BE
B Multilateration MLAT
Wide Area Multilateration System WAM
Automated Radar Terminal System(ARTS)
Terminal Radar Control System
Terminal Radar Alphanumeric Display System(TRAD)
Flight Procedure Design System PANADES
Air Traffic
Management Aeronautical Information Service AlS
MEREEE Air to Ground Information Service Datalink Flight Information Service System
System Operation Monitoring System ORM
Radar Simulator
Air Traffic Controll Simulator
Tower Simulator
Air Traffic Flow Management ATFM Simulator
Simulator & Training
;/ Salb—%2— Teaching and Learning material (3D flight ATLAS (Aviation Teaching Learning System)
H][E5 pass simulator)
Teaching material ATM (Aviation Teaching Material)
-
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AN 1 ‘/XT-A U= A EadE == |= =W N
7= B G T e e R e
7| |m|E 2l L
Ly B 1|5 1
B b
i
Resource Management System Aircraft Stand Management System
Airport Ramp Control System Airport Ramp Control System
Information System Digital Signage System
Airpott Flight Information Display System(FIDS)
Information Passenger Information Service
Communication Bus Information System
Managemeant Airport Communication System |
P ~ = I
EEFRBEEE
Local Area Wireless Communication System SINENET™
Repeater SINELINK® 25G
Bird Detection System BDS
CCTV CCTV
Security Solution for Airport
- e . S P Access Control
Alrport Security Security Solution
5 P
ZERKR Biometrics Recognition / Authentication
Video Surveillance & Guard System
Video Surveillance System
VIDEO Sensor
TV Conference System
Crisis Management System ATED CIE D RES i
Video Transmission System
Pleasteconticl Disaster Prevention Seismic intensity meter
fEREE
Disaster-Relieve System Digital Mobile Radio Communication System
Emergency VFR System EVA (Emergency VFR system for ATC)
Terminal Doppler Weather Radar
peatizgiacy Doppler Weather Radar
Weather
Weather Lidar Doppler Lidar
% ad
Weather System AWOS (Airport Weather Observing System) . |
Consultant a~%r5-t | Consultation Service
Others ZNith Parts Management System APPS
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P— R L | FRATEUE OB O AR EHZ1TH Z &, BTH . APAC Hilsko ATM
DRDENTNDEDTH D,
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9 REPORT OF THE ASIA/PACIFIC AREA TRAFFIC FORECASTING GROUP (APA TFG)SIXTEENTH
MEETING MONTREAL, 19 — 21 SEPTEMBER 2012

http://www.icao.int/sustainability/Documents/APA-TFG16_Report.pdf

10 FIR (Flight Information Region : RITIHEMX) -+ ICAO (EFEERMEMIZEMED) 1L VR E SN MZEKO
WATIC LB 72 A RO G RO SR T R REHE T 23T o 5 28I,
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1. AR —ILIZE R (CAAS: Civil Aviation Authority of Singapore)

TRV PIMIZEE A T 2 48T A AR O 2 (@l FIR) & D & T/
<, EHIBERS & L“C@%E*%%/J\éb‘ (Wizezgi@mt 2 —1, EfilZEH 2, BRI A3 @
U F—4, BHIZEEES3) . L L, VUR— T, 2012 4FIC, HEOZERICHE S S
APAC BIRITEBNT ATM O REZ m D 57260, B ED L & 72 - THFIEBASE 2 D 5 1

i (Singapore as Center of Excellence for ATM : * > A —/L ATM #lLsfbA&fH) 14 %
iéb 10 FFr DWFERIRE & LT, 2@ v AR —v KV (8174 (8M) ©¥4 (CEPF:
Center of Excellence for ATM Programme Fund) % &#&E L7z,

FfEIEIC LD & | VU AR — UIZEJ1E 2014 4% T 2 4F[H T, NATS #: (£ ¥ U
@%ﬁ?ﬂ“j“—t A« FuangL—) | SESAR-JU (SESAR : Single European Sky ATM
Reserch /JU : Joint Undertaking) 12, FAA CKEEMMAZER) . Airbus ProSky 1 (it
Zef A — 7 Airbus tE0 ATM #f O 4) | MEEFEHR TR, MITRE CKREBUF RO
JEBHIERERT) Te &L WOKRZE T < DOBIRIERT - 2 & KAk E AT ATM 508 Tl /)
HEEEATND, (K1 ZH)

11 FACTSHEET ON THE CENTRE OF EXCELLENCE FOR AIR TRAFFIC MANAGEMENT

http://appserverl.caas.gov.sg/caasmediaweb2010/opencms/Journalist/Press Releases/2014/downloads/
FS_ANRI.pdf

12 FRINZFS1T 5 2020 % B L2 @ o ATM v 2 7 AT 538k 7 1 7T A& #HiE 5 5 LRk

http://www.sesarju.eu/
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\ MOC:20124E5 /
MOC:20134£9 A MOC:20124118
Air Traffic Management CAﬁS MITRE Asia
Research Institute Civil Aviation Authority of Singapore Pacific Singapore
Eikv] _ / I ‘ e 21 A
ax L Mmzm.sg,ﬁé 5 MOU:20124E 115 AxX 1L

MOU:20124 115 MOAZGMEESFI

EXE NANYANG !éfé’ﬁ%"i?%[fé%"r-mi MITRE

TECHNOLOGICAL

%) UNIVERSITY AlRBUS

PROSKY

DA Memorandum of Agreement) MOUMemorandum of Understanding) MOG (Memorandum of Cooperation)

HE B IGERCEATIC TR

K 1 > ARG DL DN— N F— T

U AR—I ATM LSALRERE CIIk D 4 2% HIE L LTV A,
- R&D OHEHE

WH 7 20 22— 7 2R, U TR— e APAC #ilskiz
BiTHATM OffEIC IS LTz~ < Hiilff e VU a2a—v a3 V2R3 T 5,

« ATM 738 Dk & A DBHFE

Tt DO EEHEREN, e X — 7 27 CEEL T, ATM O
kN, ATM MM OZE N EIT

CPEEALRIRE Y T N = T TS r— 3 v DOBR%

BB ZEN, e Z— B 7 LELT, a7 b - Hiffie v
Va—va Ok - BEEa1T, 770 r—varaFZAkL., BET 5,

- MU 31T AR OEE
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EIBRA 7o ifiZe BACR IR, PEZEMIR, AMEMZEBIRE 2, HlkilzB1T 5 ATM @
b= bDa v s Hilf s VI a—varE2EiadsrZ Li, it
SR 70 B 2 R R L OO EET B,

F7o. KEEEHMET DML LT ORI BN STV D, 2013 4 2 FITik

N E T2 ATM WFZEAT(ATMRI: ATM Research Institute) & 2014 4F 6 H 5% 37 X 4172 MAPS

(MITRE Asia Pacific Singapore) T&h 5, #%ibd & BV liF & & IZHCKOBIFRIEE & 7
Wi BREFN TV D,

Z DIFEH> 2013 4Ei213 Airbus ProSky #:. AEROTHAI (Aeronautical Radio of
Thailand) ft, FHEMIZER & X— b — v 72K, APAC HUsIZ 31T Dzl s
L (ATFM) /iR EERE (CDM) 438 Co s s & U<, #EHAMES (ConOps :
Concept of Operation) DBIEMNBHBEINTWVWD, D7 Yy MIIMZESE0ZEH
HEZAHSE L TEY, 201544 6 AIZIFMk COEMFER (S HR—L, Noar,
FUIZIB N TLEHE - il - UESHOBEZ B2 TIEWMILA L, HilEERREEITH 2
R EHOMEEESLERE & fi bl 25 7) 3EHE S Hu, URIT ICAO ’C%\é%é
NDTETHD, 2015 FI2iE, SHICBMEZIAT 2EMTH LA, 4 ETATM O L~
NRERRDZENOREELH Y FIZIEX, A2 R 7 EIIHMBEE RV E /<,

B ZOXDITHCKE LRV BRI D U R— U ZER TH 505, BARONG
HKtEAE CARATS (Collaborative Actions for Renovation of Air Traffic Systems) 1325
LTE, IFEAERMDT AN ol Lk~ TWe,

BHARIZBIT A ROMERFT Y AT LMIET I EMEY 3

http://www.mlit.go.jp/common/000123890.pdf

12



2. ATM W25t (ATMRI: ATM Research Institute)

ATM WFFEFTIE 2013 4 8 HIZ, ¥ > HAR— /Ui Ze R & FEEEL K% (NTU : NANYANG
TECHNOLOGICAL UNIVERSITY) »4L[RITeE Lz, v AR —r ATM il bAgAe
OHFREZF IR TH 5, VU HR—ILDOENRFZO—D>TH HFETER T RFEDIAK
723 v XA DZEFH LE RIS H 5,

ATM WFZEFT DO BEBIL. ¥ HR—1 & #ilfo ATM il & FFc S|k L. ATM #F58
BRZE U T U HR—ILOHZENT & U TOHN 2R L, HEREEOE O ATM
W RAEH L, o HR— BT ATM ICET A ERER A E MG T 52 L Th 5,

FHEIL, VUM R—IERN LR OFEENS 5,000 75 AR—1 « R (K 44 8
M) ZHUH U, BEREBE T RN 2,200 Ho o AR—L « R (9 191EM) S oBmtE
ITVN, BAEMITTARF 7,200 T HAR— « R (% 63 EM. FE/MYM7- 0 13 EM)
OHEL 725, AAROKIZEE BT DT Cd 5 [E L5584 B AT O 4 1
BOG1ITEM) SHLTH, HYOBBOMIIT E VW2 5,

BHEXDA L N—Z, TR AR LR PRERE., v TR —L2EE,
TATA (International Air Transport Association : [EIBEMTZSiE A « M2 S ik
% EBSEAR) D1En>, F5E NATS #: CEO B A->TWAH Z ENEH &b, AEELTIE
12403 T7F =Lz, 1007 a7 Mg b ANRE (EEHV) OKRFERE
EE LTV D,

WFFEEE DI RSN D, —2ld, Bt b-~VLOSEERAIIE T, Bl IX, 22942
W, %A ELRTERI, LS OB AT R T AR EIZOWVWTOMETH DL, b —
DOFEE, ¥ TR —AMIZER O ATM ERIZEAFR L2 BB 7 —~< 1B 2098 T,
BlzIE, ETULE VI 2 b—v a3 128 0 ASEAN OFFRO @i % 08T L, 2k
DSEHIROEIR EOIEREX D ASEAN XA/ 2y h7r vy X, ICAO © GANP

(Global Air Navigation Plan) 424 L7z ATM i5ffb7e EDO T —< 2O\ THF3E L T
W5,

ERALE L LT, b= — L 360 EOERIE Y I 2 L= & A UiZETFH 2 —
(DLR : Deutsches Zentrum fur Luft und Raumfahrt) O CEE L, £72. ATM &
Ralb—F%EBATHELEEBIZEUDY 7 MU =7 28 AT 52K %2 ASEAN 0%
R BEDYEROWZEIZEE S,

WIEBHRE 7' m Y = 7 F 0% IE, Hulko ATM OFFICERT 250 THY | [HEER 72
V= vayZERELIEY . EHESEICORANICSML WD, £72, ATM (ZBfR

14 A U ZE A8

http://www.icao.int/sustainability/pages/ GANP.aspx
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5 EEHERE . R OHIEREEE & D /ORI B IR & [ D 7o b DRESER & DL i
W, IHIT, AMBERDOTZHD ATM JIFET U F 2 7 A E2HRE LT,

29 LB MADOHT TRICER S 2 D1, BOKROHFFEREEISE & LT 0@ v Bk % 721
NEESLHENERATNDZ L THD,

+ EUROCONTROL (European Organization for the safety of air navigation) 15

EROATM 2 2L —4 DY 7 b7 =T OEHZFERGE 70V =7 b~D
ZH, ASEAN fiZERZ@MmEa 7 ey =7 b (AATIP : ASEAN Air Transport

Integration Project) % U Cy o HR—/AIMUE LW 13 DT 2 &
biFShTna,

- 7T v ARz RFR (ENAC : PEcole Nationale de I’Aviation Civile)
Wieray s NOBIEE

C RS RZET R 2 —

M

B Sk, e ny =7 h~OZEEE, P E L a— 2 DOBREK
- KE MITRE : ATM BAfR OHFFEBE IR 5 &

lﬂﬁ

SN

ZD X DI ATM e ECK & DR Z RO TWH s & L THER S NDH DX ATM
WFZERT 23 KE D NextGen (Next Generation Air Transportation System) 16, Bk D
SESAR & W o 72K ORI E R 7' 2y = 7 MZOWT, HIZATM OFEE{bE L
TEHZDOTERLS, KL~V OMZEERI ORI ~7r =7 & L TR L, APAC
Ml L LTHRAE I RESTELEEZTVDA ’Cé?)Zo APAC HUKIZ B\ T v AR — L & i
I U CTRICK Il - 72 A ATM 2SR SN D FTEEMERE W EF 2 L 9,

B, ATM WMFEFTICHEARE W IITHE 21T D EF:NRD E, RWTHDHN, £79.
HARBRC HAREOHEBIZOW T WD & ThoT-,

15 @ > ATM 1 /3864

http://www.eurocontrol.int/

16 KENZIIT D 2025 Fa B LIk EROMZELE S X T LT a7 e a v

https://www.faa.gov/nextgen/
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3. MAPS (MITRE Asia Pacific Singapore)

AR ATM S BB D b 5 —H> DT TH D MAPS (3, 2014 46 HIZv
AR — M %2R & MITRE 23%i#E L7 i B TIC D RN E o T, & U TR — /A%
FZEk e, Y UHR=MZERITASH 10F T UES CHR— - RV (K 8THEM) %
WG 2 P E T HFENEIT. ¥ v HR—AMZERIC XD ATM WFZ2EE 3 &1 0 326 42
APAC #2315 %5 ATM OB LifiTh 5, FJIJi@ ATM WF5EF 23y o HAR— v dr
—JVISHFERSEE T, L0 B a7 N OMER LTS L D%t L, MAPS (3K [E
ORI TH % MITRE D > AR — U2 DR C. KE DR 72 ATM > A7
LAEDOBELEMIMETHY, IV LEMKET HED A L, EEOWEENIX
2015 FFIZBRE SN D TETH D,

BRI 250 T —~ 1%, T % VU X ZEEORHEE OEMEZ R — T 57200 ) £— F ¥
U—18p a7~ OLS (flfRFEm) OBATEED LB LETH D, FRITIX, il
W 2@ U BREEICE LW ATM & 27 AOBFESe, #2175 ATM OFHFI DAL
EHEZTVWHEDZ L THD,

MAPS OEITE 720D, SFkICIT Y v i — AW Ze R 3 iiE+ A e DAk %
BT Z &b En g,

1Thttp://appserverl.caas.gov.sg/caasmediaweb2010/opencms/Journalist/Press Releases/2014/news 0003.h

tml? locale=en&site=caas

18 2T A T BB ERE L, BRIENORL ZLOTE o nAZ B L CER TERBEOEE N TE LY
AT I
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4. Airbus ProSky tt

Airbus ProSky #h:i%. #1258 £ — 5 @D Airbus £ED ATM 3 #0124 TH Y . R
DOITZEEHIFEEE . MiZEath, ZEHEZFE L LTV D1ED, SESARJU O A /3 —LE LT
RN SESAR 1= 7 RMIBHE LT\ 5,

Airbus 725 ATM 73312 E L TV 5 DI AT EZOREN RIS ST,
WLZ2EH AT L OMBRRE SIS E DR v 71270 0 2T B % T+ 2 & &Ik
H1=72 5, Airbus ProSky D {EFE L L TOEMAIL, 2l —a B TELHE
T TIE72 <. Airbus fEOMUZERE AT LI FRATREED TE D RIZH D,

2012 4= 11 A2, Airbus ProSky thid s v W R — A Afi2e 5 & HFZEBIRIC W TAE L,
a7 NOMERE, FILWEM AT AORGEEO]FE 7 v =7 NOE, h%E
Pz @O L8 L ATM ¥ A7 LAORFFHE, V—2 T a vy 7EL2lm U7 ATM, 2248,
HHE BT A HiE oA 2 #ED 5 Z L & Lz, &512, 20134 1 AL, Ao
EBY B R—ZER E OFEFZEE LT, Hilp0E B E I RS < Higessimii i B
OERAMEDORRE 7oy 27 M2 L, 201441 A3 10 » A7 Y =7 MHRD)
HIZHR T LzE W9,  Airbus ProSky ft & L Cix., APAC & EOHZEEHI S AT L0
ENENRZ VS LHE ST Enn, HEMR~X A b2 —%EA
LTENLEHR—T D LI LV IERMBENAIRRIZ /R 5 & HIAA TN D L 9,

TUHR—ITE T DL, Airbus 7 b— 72K L L CTIE 300 ABUED NE BN D
73 Airbus ProSky #tO NBIZ 1 A4 TH Y S BIBEDOTETH 5,

X 5|2 2014 4 5 A 0#E6IC KX, Airbus ProSky #E (%, ¥ v W R — AL RIET
T < IATA 726 b APAC HUBIZ 35 17T 2 22 A8 i i BRIZBLHRIE O SR E I D>V T %
ZELZEWD,

2B, HARLEOBBRIZOWTIE, ICAO ALAEBI A EE LT - 72 H D il L

T ZE RSB E BL ORI O D D, Flo. BARBKMNEIED ) U TR 2 H AT
NEAY Y FRHDTTTHY, AAREEL WA LIEVWEDZ ETHoT,

19 http://www.airbusprosky.com/news/press-releases/556-press-release.html
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5. NATS %t

HEEOEHIY—E R « oA X —Th 5D NATS i3 APAC x4 & U7- 8 s b
LT2014 4 11 HIZV o HAR—IWVEFHEFZBR Lz, FEATNILNATS b 14, v—
HILD AN 24D 3LEEITH D, 0 — D LD 14T HR— RO EETh 5,

NATS tED ¥ & L Cidk, ATM (ZBEd AR E., i%it. VAT L8 A, ZE - JIfE,
HREHECTOETD 72— R INA—FT 58 EENEOH OB T 27 %
FEZBELTEY ., &ERIE, Yo bdR—nidbe ko, 74008, £V RRUTE
TH D,

NATS #hiE A = TEARLEHIY—E R - Ta A X —=ThH Y | 2 OHEMMEIHRE
RBEHE Vo T BIBRICH D Z b R T v Y27 b 2R E LRI E RS
HEAZTER L TR ORI IR ZEN T TEET 5 2 L 2B T05, EEHERIITE
NENDOFY CTRAHZAT 2EHEITBIMLTHDL I OT, BREHEZT TR BARD A —
NHEZBND,

NATS tEN > o R — LS A 2 7B, EMEE ORZEEIRE L)L D280 T,
VTR — v ~D ATM 5385 COBEE 2 E T 230> T L 72 b O TE RN E v 9,

72720, Bk L0 . NATS tHIZFHATRE L Vi 2012 4F 5 A2 > R —Iuiit
72 J5 & LB B COW AT L TAE2OL, 72, NATS =0 CEO 1. ATM #F%EHT
DHES R NR—L /A7l VU HR—iZE ) EEVEIRICH B,

20http://appserverl.caas.gov.sg/caasmediaweb2010/opencms/Journalist/Press Releases/2012/news 0004.h
tml
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6. EU IZ& 5 ASEAN fiZEXE#H ST O I (AATIP: ASEAN Air

Transport Integration Project)

EU-AATIP /X ASEAN Hifi 1~ Single European Sky #5 D6k 21z 2 5 = & T ASAM
(ASEAN Single Aviation Market) OFEHIZEEL L 5> VW) EUD7Tey =7 N Th
HLTAH VUHBR=ATIERL, ANraZilEBEEEKR THLIN e T Y T ET

277,

2012 4F 12 A7 5 2016 411 A £ TORR7' v = 7 K T,EASA (European Aviation
Safety Agency : FRINATZEZ4)T) 78 EUROCONTROL, 7 7 v Affi%efm, SEHHZE R
WHESTE/_TLI2HLDOTHD, Tur T LABEEITEASA DL 05,

BT TEU LT, B30 450 Fz—uTh b, 7rY =7 b ABIL EASA 7 i
ELEEEEETE 0oy 7 v AMER) « Z2EME oM my b)) | ATM 5% (oo
EHE, 2—mar bho—L) | fiZE8EHEME GuEdlE) . 73 AZ 0 b (Uo7
FOFAE) OB ATHERINTEY A—hard iy hOHEHE T2,

HRW) e i58hiE, V—2 v a v I —F0A X R, 84 oBEEZ76R L
TOT RRA AR ETHD, ATM 738 Tld, 272 ATM EFIE, 21— a3
RET IV, 2R OFREE OFF, ATM HHFOIR, 228 ATM., #izeiiHl#. ASEAN @
b SRR A Z B LTI DR R A A5 2 T B,

29 L7EIEENC L 0 APAC ik ATM OFFREEEHI BV T, BRINDH 2 75, BRI £
BRNBE L SNHAREENEE DD TIERW L Bbh b, 7272 L. EU-AATIP 1%, &l
MR A—H, =T T4, TP MR EOMRELITEBZEOHIERICIE R KRR
FIRZ D DT —ANA T — A TR T HRE L D Z & T, BKIND A —H DT
LB ANEEEY R — N 95 X5 R2IEE TIERWnWZ ERbho iz,
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FEDHEBE

PLb, fZezs @i L MBRONS S L, APAC U B THLZEE 6] S A 7 L3 i
KREBRTFENAEND Z L VU TR IERD T v AR —/v ATM L bR % §T
HH L, APEC #2317 5 ATM OMFZEE A FE L L5 LTns 2 &, L TATM
FZEFT & MAPS &9 — D OBFFEBHRIEEI 32 O W% EALEM T B, T 5122 H LizE)
X LHE I U CHCKORIZEE R > AT AR, MIEERIY—E R « T ug X— W5
BRFSHEREZR E N U TR — VI L, S U R — Wi/ & W 1BR 2 450, APEC H#t
WO ATM WFFERRZEIZ B LTS Z & & AL TEm, 20 X 9 ITHFFERH 58 B 0% i1
DAt NOBFEREL VD BTt 26BN DFCR RS, k. B
HEOBEEPLERTHEL VoS- TR 2BV THLAER T, EVRAF ¥ 2 AT
RNDHREMEREREDLZ LIS O ETHARY, L, 2TV U HR—LD ATM 720F
Th<, BRI D ATM OffnZ i U T APAC #ESEKIIEN D HLDTH 5,

9 LR oFR, BARIZ ER T v ZITHEBRLTHDIEND 2, BAROE IS - o
AT DT U R—= B CERATHIZ LA L EN TRV TH D, FEA—
HRPRE S AT LA —H L LTI - TWAHN, B U2 ATM 5 25E L Cnsd =
EEMBIRNEVNSHYENIFEAETH -T2, £7-. KED NextGen, EJIND SESAR
LA 5 B ARDEAEA CARATS I2OWTHIFEA FHLN TV o7,

ZZTET, BAROERIIESS - v AT AEFEITAAREIC OV T, BAREFITZ CARATS
momf\vyﬁﬁ~w%$®_\fﬁﬁ@%@%ﬁ@éggﬂké Bz, MekE A
B BROEETL, ¥ HR—AMZE R, AMM%;%:MM%&@@%%E@%M
TR D O TIEIRNEA D D, WHNTH~OEIZ Y720, 7ry=r b B TH D
RIS N D OB ANEETHDH Z L%, Fmd. TEN L THzeEfs 27 5%
DOUFFNEBRHELE ST R OF TIZONT) O@IZHET LN TWAH LB ThHA, B EiED
e« BRSO OEERHE DN TWNDHDTH D,

72720, BAROHZEERIER « & AT LA —DXFNENFE B ORGELEI TR L
TWTATM ¥ A7 AR % 7 3—F D43 AT, ik o8 Hil s A& O o0 il
BeEs ORISR TIER W, 207, EEEHY —E X -7 a (¥ —Th s NATS
fhoa g MNP, RFEMZERLE A — I Th 5 Airbus th & Bl & 325 Airbus
ProSky tt. BEEEOMIEERE % L oG~ % —Thales. MITRE 72 EIZfi L C Lt 7' =
T RIZBET DDIIES TIE R, TRaHid> BERTH, AARDERIF—E R -« Fu g
X —"To % [E TR\ EMZE R ATM 535 OB R Ch 5 7 %ﬁmﬂ}% Fﬁ (ENRI :
Electronic Navigation Research Institute) OB G NEECTH 5, HARMIZIEL, 28
#—EX-7mﬂ4ﬁ—ﬁi&LfHK@%W%&yyﬁf~me%zﬂM TEF Iy
L L7=W5EAT & LC A ARDOE FHIEMZEAT & > v AR —/L D ATM §F TS, o v 2 —
N—=RE L TETHABMREEE, TORAKREZEL THRAIZAREZEDS ATM BEEOMF
PR T m Y 27 MIBZE L TV ZENREZILND, TR, YU HR— L a b &
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Singapore as
Centre of Excellence for ATM

8 December 2014

CAAS

Civil Aviation Authority of Singapore

Global Traffic Outlook

,860,000 (24.5%)

& Aircraft depgrﬁé’s —

8,559,000
(26.7%)

Aircraft departures

10,997,000 ¢ B3IV
(34.3%) \

Wy s 1%
Traffic in Asia-Pacific —
forecasted to Triple by 2032’

o

[11] Asia/Pacific Area Traffic Forecasts 2012 — 2032: Report on the 16" Meeting of Asia/Pacific Traffic Forecast Group (APA TFG).
Aircraft departures’ figures (International and Domestic) from ICAO Annual Report 2013 Appendix 1.
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Singapore Flight Information Region

245,000 nn?

(840,000 km2)

1 Area Control Centre

2 Air Traffic Control
Towers

> 590,000

aircraft movements
(2013)

—

= A nexus for the development of ATM
capabilities and solutions to meet the needs
of Singapore and APAC through R&D

“CAAS aims therefore to * CoE for ATM Programme Fund (CEPF) of
develop Singapore as a Centre $200M established in 2012 for a period of
of Excellence for ATM...the 10 years

nexus of a range of ATM R&D
activities and a
market place for

ATM solutions...”
G o = Provide seed funding for the establishment of

Minister for Transport research institutes and think tanks -
| 34 Sep 2012 = I
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ATM Partnership Milestones
Sep 2012

Launch of Centre of
Excellence for ATM

—

[
May 2012 l Nov 2012 l Feb 2013l Sep 2013* Jun 2014 l

CAAS-NATS MOC  CAAS-SESAR JU MOC CAAS-Airbus ProSky CAAS-FAA MOC CAAS-MITRE MOA
CAAS-FAA SOI Project on ATFM to establish MITRE
CAAS-MITRE MOU ConOps Asia Pacific Singapore

CAAS-Airbus ProSky MOU

CAAS-NTU MOA to
establish ATMRI

E‘I«IANVANG

A MITRE
SESAR LN @ INATS @ AIRBUS '9% CRNTRTY

Progress on CoE for ATM

' R& in Singapore
- Gateway to advanced U.S.
ATM capabilities
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ATM R&D Partnerships — ATM Research Institute

3% UNIVERSITY

Civil Aviation Authority of Singapore

Established Feb 2013
= S$72M committed by CAAS and NTU

Facilities:
Lab: Radar and pseudo-pilot Human- Lab: 360-degree tower
In-The-Loop (HITL) simulation simulator

laboratories

ATM R&D Partnerships — ATM Research Institute

Research Focus

=Upstream Advanced Research, knowledge creation and growing of research
talent in ATM domain

Research Projects :

= Topics on Surface Traffic Management, Wake Vortex Decay, Dynamic
spectrum for Radio Communication

= Theme-Based Development Programme related to CAAS ATM
operational needs

Operational Theme-Based Development Programmes:

= “Regional Airspace Capacity Enhancement — ASEAN Pilot” through
analysis of future traffic flows for ASEAN through Modelling &
Simulation

=  ATM Modernisation and Build-up according to ICAO Global Aviation
Navigation Plan

26



ATM R&D Partnerships — MITRE Asia Pacific
Singapore (MAPS)

Established in June 2014
= S$100M worth of ATM projects’ investment by
CAAS over 10 years

Applied Research Focus

= Support CAAS in its ATM R&D roadmap
implementation

= ATM development and harmonization in the Asia

annmmmeanen. || g | Pacificitegion

I —eiiiiiatdl

ATM R&D Partnerships — MITRE Asia Pacific
Singapore (MAPS)

MAPS Work Programme

Includes:

=  Remote Tower Concept of Operation development to support high intensity
operations for Changi Airport

= Review of ICAO Annex 14 Obstacle Limitation Surfaces (OLS) to recommend
improvement to current standard

Next Steps:
= MAPS launch in 2015
= Implement CAAS ATM R&D roadmap

Future Steps:

= Build up ATM eco-system through technology collaboration
= Engage region in ATM harmonization efforts.

E— el
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ATM R&D Partnerships — Industry and Region

Regional Collaboration in ATFM/CDM

=Develop a ConOps for ATFM/CDM for the Asia Pacific Region
=Collaborate with Airbus ProSky, AEROTHAI, Hong Kong CAD in 2013
=Participation from airlines and local airport operator

Singapore-Bangkok-Hong Kong Distributed Multi-Modal ATFM/CDM Project

CDM Concept of Operations

Benefits - Enhances Operational
Predictability & Resource Allocation
Decisions

OTHER
ACC/ATFM

anports
BANGKOK ok
Gy, HONG KONG

:::..*o/#’f £, Hom
=% oom §

W"“"‘ﬁj‘o:‘,:. \
wsss
mu* h § *

OTHER

”
|
: h ACC/ATFM y
i3580 Acc ! d

* Regional Operational Trial in Jun 2015
* Potential new Participants from the
region

S A |

Centre of Excellence for ATM
Our Goals

GROWING
RESEARCH AND
DEVELOPMENT

World-class research centres and
think-tanks-developing concepts,
technologies and selutions to
address-the ATM challenges of
Singapore and the Asia Pacific
region

DEVELOPING
COMMERCIALLY-
VIABLE APPLICATIONS

Industry players working with
the research centres and think-
tanks, test-bedding and
validating concepts,

translating them into practical
real-world applications and
providing a marketplace

DEVELOPING ATM
KNOWLEDGE AND
HUMAN CAPITAL

Local IHLs working with research
centres and think-tanks, generating
ATM knowledge and providing
education and training for ATM
talent and manpower

FACILITATING
REGIONAL
HARMONISATION

International aviation bodies, trade
associations and foreign aviation
stakeholders, facilitating

regional ATM ernisation and
harmonisation, with global
interoperabilit
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A Special Presentation to MLIT

About ATMRI

The ATM Research Institute

C4 A S A NANYANG

TECHNOLOGICAL
Civil Aviation Authority of Singapore

UNIVERSITY
A CAAS-NTU PARTNERSHIP

Conducting Singapore-based ATM research and
development to provide innovative solutions and catalyse
ATM transformation and harmonization in the region

Air Traffic Management Research Institute
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Vision and Mission

* Vision: To be a renowned research institute,
finding innovative solutions, and catalyzing an ATM
transformation in the country and for the region

* Mission:

— Contribute to national and regional ATM modernization
and harmonization

— Conduct ATM R&D to maintain Singapore as a leading air
transportation hub and gateway

— Generate high quality ATM research of world class
standard

— Nurture talents to establish sustainable ATM capability
in Singapore

Air Traffic Management Research Institute

Progress of ATMRI

+ Conducting ATM R&D projects
— Through semi-annual Call for Projects (CFP), issue at least 8/year university,
fundamental research projects to NTU faculty
— Establishing sponsor directed, mission oriented R&D projects to fulfil mission
objectives
» Contributing to regional ATM transformation and harmonization effort
— Majority of the R&D projects address regional harmonisation issues
— Hosted international workshops and actively engage in international fora/conferences
« Establishing ATM curriculum and training programs to build up human
capital
+ Exploring partnerships to effect collaboration and technology transfer
— Collaborations with international ATM organisations, universities & institutes
— Partnerships with local industry for technology transfer

Air Traffic Management Research Institute
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Air Traffic i
Controllers -

A |

3
1

Man Machine Interface

Scheduling &
Allocation
Planning

[}

Arrival Manager
Departure Manager
Surface Manager

-~
il

Supervisor

'\

N,

Scenario & Environment

Modeling & Display

Tower Control Simulator
Weather Simulator®
Capacity Planning*
ACCES*

Safety*

Noise & Environment*
Cockpit Simulator®
Collaborative  Decision
Making*

Tower Simulator
(Diameter: 13m)

Entrar;rea‘
Technical R

Entranc
Controller Room
e

Entrance
Center Sim

Center Sim
1683 sq m*
Ceilimg Ht 2.55m

Entrance
Center Sim

Air Traffic Management Research Institute
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Research and Development Subject Areas

* The impact of weather and environmental (noise, emission
control and fuel burn) considerations to ATM

* Human factors and HMI engineering
* ATFM including distributed ATFM concept
* Dynamic airspace management with UAV operations

* Advanced ATM procedures (RNAV/RNP/PBN) development
and validation

* Global, seamless coverage of CNS

Air Traffic Management Research Institute

Potential Areas of Higher Level R&D

= Integration of space and air transportation from ATM
perspective
= Integration of ATM and airport operations

Air Traffic Management Research Institute
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Answers to Survey Requests from MLIT and MRI

1. Regarding world standard and international organizations

(1) What is your understanding of GANP ASBU and how do you reflect your understanding into your
activities?

We see GANP ASBU as an overarching effort in harmonising various regional efforts in ATM
modernisation. We view it as a very important effort toward global ATM harmonization. The fact that
currently our biggest project is involving developing capabilities and results in line with ASBU
Performance Improvement Areas demonstrates our commitment.

(2) Please tell us your understanding of SESAR*NextGen+*CARATS.

NextGen and SESAR are regional efforts which pool resources not only to advance ATM technologies
and procedures, but promote regional harmonisation which the Asia Pacific Region should strive to
model after. We have held workshop with the NextGen office and learnt from them and are looking
forward to submitting joint proposals with the French Civil Aviation University (ENAC) to SESAR to
tap on the expertise and resources of the Europe region.

We currently have limited knowledge on CARATS and understand that it is the Japanese ATM
modernisation effort. We are interested to learn more and perhaps find means to collaborate so as to
contribute to the advancement of harmonisation in ATM in the entire Asia Pacific region.

(3) What is your relationship with ASEAN single aviation market?

ATMRI supports the CAAS in active participation of ASEAN single aviation market, specifically in the

area of modelling and simulation (AATIP). ATMRI also supports the Eurocontrol/ASEAN joint effort in
ASEAN regional airspace capacity enhancement project.

9
2. About ATMRI
1) Please tell us the background of the establishment of the organization.

ATMRI is a joint venture between CAAS and NTU, became operational in 3Q 2013 and serves to
modernize and harmonise ATM for Singapore and the region by conducting ATM related R&D

(2) Please tell us its budget scale.
Established with an initial funding of S$72M for the first 5 years.
(3) Please tell us the size of the organization in terms of the number of staff.

The Institute currently has about a dozen staff in the core team. In addition, the Institute has
established 10 projects; each has an average of 5 research faculty/staff/graduate students.

(4) Please give us specific activities of ATMRI.

We spearhead and manage research and development projects in areas related to ATM, nurture
talents and share knowledge through seminars, trainings and courses, as well as provide a platform
for collaborations and publicise the ATM industry.

(5) Please tell us how you use simulators for research survey.

We have real time simulators as well as fast time simulators. We use them to conduct ATM R&D
addressing ATC, ATFM, ASM, Aviation Weather, Human Factor, and Environmental Greenness
issues.

(6) What are the assumed set-ups where you use the result of simulation?

Most of our simulation would start basing on the context of Singapore and are aimed to expand be

10
applied to the regional or even worldwide settings.
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3. Your future vision
(1) Please tell us about your activity vision in 5 years from now.

Our 5 year vision is to be a world renowned institute in ATM, with recognized breakthroughs in
findings, technology or procedures by then.

At the same time we have the vision been rigorously contributing to projects making significant
impacts to the ATM industry with various major partners and sponsors.

(2) What is the future vision that ATMRI aims for?

Vision: To be a renowned research institute, finding innovative solutions, and catalysing an ATM
transformation in the country and for the region. This translates to being able to

- Generate high quality ATM research of world class standard
- With actual contributions to national and regional ATM modernization and harmonization
- With the aims to maintain Singapore as a leading air transportation hub and gateway

- As well as to Nurture talents to establish sustainable ATM capability in Singapore

4. Memorandum and contracted business

(1) Please tell us about the nature and the number of memorandum and contracts with
government agencies in Asian countries and/or global organizations.

Various contracts, MOA & agreements as below, with various others in the midst of being
prepared.

1. EUROCONTROL - Software contract & project involvement

2. French Civil Aviation University (ENAC) - MOA for research projects collaborations

3. German Aerospace Centre (DLR) - Technical advisor contract, Involvements in research
projects agreements, Contract to conduct Masters of Science course.

4. MITRE — MOU for ATM related R&D

(2) Please describe the memorandum and contracts to the extent you are allowed to reveal.

As above, with further elaborations:

1. With Eurocontrol: Our collaborations with Asian countries are through the involvement in

the AATIP (ASEAN Air Transport Integration Project) which is marked by the contract with

EUROCONTROL, in which they exclusively allowed ATMRI to host the licences for their SAAM

(System for traffic Assignment and Analysis at a Macroscopic level) software, as well as for

ATMRI & Singapore to take lead in AATIP.

2. With ENAC: Joint ATM projects supporting SESAR and CAAS

3. With DLR: Joint ATM projects supporting CAAS

4. With MITRE: Joint ATM projects supporting CAAS 12
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5. Your relationship with Japan

(1) Are there any thoughts on collaboration with Japanese government and/or Japanese
companies?

Yes. We are very interested in exploring further the methods through which we can
collaborate with Japanese organisations.

(2) Do you have any requests for Japanese government and/or Japanese companies?
These could be discussed further after we get to know more about the plans of the

Japanese government and companies. Frequent meetings and communications will be
excellent for these purposes.

Thanﬁ( You
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Our affiliated companies (Alphabetical)

Avistion Syswm Technology Corporation
Address 4787, Ina, Torids, Ibaraki 302-0026, Japan
Tel +81-207-85-3540
FAX +81-207-85-3641
EMail  smail@avistec.com
URL hitp/fwewew awistee com
Gontact  Koichi Kimura

NEC Corporation
Address 7-1. Shiba 5-chome, Minato-ku, Tokyo 108-8001, Japan
Section  Transportation and Gity Infrastnucaure Division

Tal +81-3-3788-5635
FAX  +8133708.7830
URL

FUJITSU LIMITED
Addresz  Shisdoms Gity Canter, 5-2 Higashi-shimbashi 1-chome, Minato-ku,
Tokyo 1057123, Japan

Section & Pubiic Utiites i &
Public Project Sales Dept.
Tel +81-3-6252-2530

Hitachi, Lid. Informstion & Telecommunication Company
Addresa 218 Totsuka-cho, Totsuka-ku, Yokohama-shi 244-8567, Japan
Section Mobile Solution Operaton

Telecommunication & Network Systema Division
Tel +B1-45-885.7003
FAX  +B1-45-864-0655
EMail  shoichi.hanatani he@ hitachi.com
yukio_shimamoto: zx@hitachi com
URL  hap:fiveww hitachicom
Contaet Shoichi Hanatani
Yukio Shimamota

Hitachi Kokusai Elsctric Inc.
Addmes 4-14-1 Sotokanda, Chiyoda-ku, Tokyo 101-8080, Japan
Section  Sales Depariment Salas Canter Defaree Electronics Diviaion
Tsl +B1-3-6734-0480
FAX  +B1-3.5200-5037
E-Mail  aral akiyoshi@h-kokusai.com
URL  hitp:/iwwew hitachi-kokusai co jpiglobal/
Contagt - Akiyoehi Arai

Japan Radio Co., Ltd
Address  Nakano Central Park East. 4-10-1 Nakano, Nakano-lu, Tokyo 164-8570, Japan

NIKKO DENKI TSUSHIN GO, LTD

Address 440 Kamoshidacho, Asbaku. Yokohama-city. Kanagawa, 227-0033, Japan
Section  Product Division

Tal +B1-45-062-2011

FAX +81-45-062-3842

E-Mail  hambai@nd.cojp

URL  hipliwww.ndic.com

Gontact  Teruhisa Kanoko

NTT DATA CORPORATION
Addreas Bidg. Annex. 30 Toyosu Ku, Tokyo 135-8671, Japan

Oki Electric Industry Ga., Ltd.
Address 1-7-12 Tosanomon, Minato-ku, Tokyo 105-8460 Japan
Inteligent Transport Systerms & Safety Systams Division, Business Development Degartment
Tal +81-3:3454.2111
FAX  +B1-3-3708-7623
E-Mail  nakamuradg1@okicom
UAL it /ivwew. oki_com
Contact  Taksfumi Nakamum

PADECO Co.Ltd
Addisse  6-17-19 Shinbashi, Shin-Onarimon Bid. 5F, Minato-ku, Tokyo 105-0004, Japan

Tel +81-3-6832-0881

FAX ~ +B1-30832-1842
EMail  ove-contact@jrc.co jp
URL  hitp:Siwwew jre. oo jpieng/

Msizsi slectric ca., Itd
Addrese Toyosu-IHI Bidg. 10F, 3-1-1 Toyaeu, Koto-ku, Tokya 135-8115, Japan
Tal +B1-3.6204 8251
FAX ~ +B1-3.6204 8888
EMail  kogak@meissi.cojp

URL  hmpfiwww.meissi oo jplengiish/
Contaet  Mitautoshi Haseda

MITSUBISHI EL ECTRIC CORPORATION
Addrezs 2-7-3, Marunouchi Chiyoda-ku, Tokyo 100-8310; Japan
Section Govemment & Public Sysiema Dept,
Pubiic-Uss Information Systems Div.
E-Mail kankou? global®nm mitsubsshialectric.co jp
URL hitp/iwwew mitaubishisiectric com
Gontaet  Fumihiko Hyodo

Mitzubizhi Ressarch Instinns, inc.
Addresa 10-3 Nagatacho 2 Chome, Chiyoda-ku, Tokyo 100-8141, Japan
Section Gl Aviation and Tranapor Solutions Group
Tel +B1-3- 6705-6082

TechnoBrain CO.LTD.
Address  27-1 Takehana Sotoda-cho, Yamashina-ku, Kyoio 807-8081 Japan
Section  Marksting Dept.
Tal +B1-75-501-4857
FAX  +B1-75-501-4858
E-Mail  takako_makino@technobrain.com
URL  hittp/iveww tchnobrain com

Toshiba Corparation
Address  72-34 Horikawacho, Saiwai-ku, Kawazaki-shi, 212-8595, Japan
Section  Elsctric Wave Application Businass Dept.
Defansa & Elsctionic Systems Div.
E-Mail  radarinfo@po nshiba co jp
URL  hnpcliwww oshiba,co jpisieien’

JANSOA

Japan Air Navigation Sy for Overseas i
Sacretariat Offics

GiO JRANSA Kagi Center Bidg. 3F

45 Kojimachi, Chiyoda-u, Tokyo 1020083, Japan

15011000
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HF
At o Ground C VHE
UHF
ATN routsr
AMHS T
AMHS
e ATS Cansols ccs
Automatad ATIS System Automated ATIS coneole
Aviation Radio Communicaton tool for LAN | FS-COM (Frequancy Simulated Gommunication Moduls)|
Rscording Systsm Digital ecordsr
Satsllite System Ground Earth Staton{GES)
DVOR DVOR
CVOR CVOR
DME DME
o ns us
GNSS Signal Maniioring Systsm (RAIM)
GNSS
GBAS
Airpont Surtacs Detsction Equipment ASDE
PSR (ASRYSSR PSR (ASRYSSA
- Tranaportable Radar Control Systsm Tranaportable Radar Gonirol Systsm
Muliiassration MLAT
Wida Area Multisteration Syatem WAM
Auomated Radas Terminal System(ARTS)
Terminal Radar Gontrol System
Toeminal Radar Alphanumeric Display Systsm(TRAD)
Fight Pracedurs Design System PANADES
Air Traific

Teaching material ATM (Aviation Teaching Material)
Rasouros Management System Aircrait Stand Managemant System
Airpart Flamp Gontrol Syatsm Airport Ramp Control System
Infarmation Systsm Digial Signags Systsm
ot Fiight Information Display System(FIDS)
Information Passengst Informaticn Sarvics
Commmmiasion Bus Information Sysiam
Managemant = =
Airport Communication Systsm
Local Arsa Wirslesa Communication System | SINENET™
Repeater SINELINK® 256
Bird Detection Syatam B80S
ooV coTv
Security Sofution for Airport
Airport Seourity Sagurity Sokution Ascems Contial
Biometrica Recognition / Authantication
Vidao Surveillancs & Guard System
Vidsa Survsillance Systsm
VIDED Sanaor
TV Gonfsrsncs Sysism
Crisia Management System Ao Conk sece Sy
Vidso Transmission System
Htenss Eounet Disaster Provention ‘Seiamic intansity metar
Dioaster-Flskeva Syatam Digital Mobile Radio Communication Syatem

Emsrgency VFR  System

EVA (Emrgancy VFR system for ATC)

Temminal Doppler Weather Fladar

Waather Fadar Doppler Wether Fadar
Wt Waather Lidar Dogppler Lidar
Waathar System AWOS (Aipon Weathsr Obssrving Syatsm)
Consuftant Cenaultation Sarvice
Othars. Parts Management System APPS | | ] i
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