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1. ICAO T3
% 2 ICAO® CNS/ATM &4 4 &=
AT A A &
Annex 2 Rules of the Air
Annex 10 ) o .
Radio Navigation Aids
(Vol. 1)
Annex 10 Communication Procedures including those with
(Vol. 2) PANS status
Annex 10 Communication Systems —Digital Data Communication
(Vol. 3 — Part 1)|Systems
Annex 10 . ) .
Communication Systems—Voice Communication Systems
(Vol. 3 — Part 2)
Annex 10 i .. .
Surveillance Radar and Collision Avoidance Systems
(Vol. 4)
Annex 10 Aeronautical Radio Frequency Spectrum
(Vol. 5) Utilization
Annex 11 Air Traffic Services
Annex 12 Search and Rescue
Procedures for Air Navigation Services — Air Traffic
Doc. 4444
Management
Manuals and Circulars Manual on Testing of Radio
Doc 8071 L .
Navigation Aids
Manual on the Planning and Engineering of the
Doc 8259 . . .
Aeronautical Fixed Telecommunication Network
Doc 9828, Report of the Eleventh Air Navigation Conference
AN CONF/11 (2003)
Manual of the Secondary Surveillance Radar (SSR)
Doc 9684
Systems




Doc 9688

Manual on Mode S Specific Services

Handbook on Radio Frequency Spectrum Requirements

Doc 9718 for Civil Aviation including Statement of Approved
ICAO Policies
Handbook on Radio Frequency Spectrum Requirements
Doc 9718 for Civil Aviation including Statement of Approved
ICAQO Policies
Comprehensive Aeronautical Telecommunication
Doc 9739
Network (ATN) Manual
Doc 9741 Manual on HF Data Link
Doc 9776 Manual on VHF Digital link (VDL) Mode 2
Manual on ATS Ground—Ground Voice Switching and
Doc 9804 ) )
Signalling
Doc 9805 Manual on VHF Digital Link (VDL) Mode 3
Doc 9816 Manual on VHF Digital Link (VDL) Mode 4
Doc 9849 Global Navigation Satellite System (GNSS) Manual
Manual on Guidelines for the Use of the Public Internet
Doc 9855 . o ) .
for Aeronautical Applications (in preparation)
Doc 9863 Airborne Collision Avoidance System (ACAS) Manual
Doc 9861 Manual on Universal Access Transceiver (UAT)
Doc 9426 Air Traffic Services Planning Manual
Doc 9432 Manual of Radiotelephony
Doc 9433 Manual concerning Interception of Civil Aircraft
Manual Concerning Safety Measures Relating to Military
Doc 9554 Activities Potentially Hazardous to Civil Aircraft
Operations
Manual on Implementation of a 300 m (1000 ft)
Doc 9574 Vertical Separation Minimum Between FL 290 and FL
410 Inclusive
Doc 9613 Manual on Required Navigation Performance (RNP)
Manual on Airspace Planning Methodology for the
Doc 9689 o . o
Determination of Separation Minima
Doc 9694 Manual of Air Traffic Services Data Link Applications
International Aeronautical and Maritime Search and
Rescue (IAMSAR) Manual, Volume I — Organization
Doc 9731 o .
and Management, Volume II — Mission Coordination and
Volume III — Mobile Facilities )
Doc 9750 Global Air Navigation Plan for CNS/ATM Systems

Circular 185

Satellite—aided Search and Rescue - The
COSPAS—SARSAT System

Circular 207

Simultaneous Operations on Parallel or Near—parallel

Instrument Runways (new manual in preparation)




Circular 213

Pilot Skills to make "Look—out" more effective in Visual

Collision Avoidance

2. FAA T1A
3% 3 FAAS CNS/ATM #& 14 52
TS EAAE
AC 90—101|Approval Guidance for RNP Procedures with SAAAR
AC Criteria for Approval of Category 1 and Category 2 Wether
120—29A |minimal for Approach
1IP-04 RCP and PARC V1
Order . . . ..
Air Traffic Technical Training
3120.4L
Order . . . .
Air Traffic Control Safety Evaluations and Audits
7010.1S
Order . )
Flight Services
7110.10S
Order . )
Air Traffic Control
7110.65R
Order - . .. .
Facility Operation and Administration
7210.3U
Order . ) .
Operational Data Reporting Requirements
7210.55C
Order ) )
Procedures for Handling Airspace Matters
7400.2F
Order o . L
Area Navigation (RNAV) Approach Construction Criteria
8260.48
Order Required Navigation Performance (RNP) Instrument Approach
8260.51 |Procedure Construction
N JO Air Traffic Organization Policy : Operational Error Severity
7210.645 |and Proximity Events
N JO Air Traffic Organization Policy Terminal/TRACON Audit
7210.661 |Process for Operational Errors & Operational Deviations




N JO
7210.663

Air Traffic Organization Policy : Operational Error Reporting,

Investigation and Severity Polices

Order JO
7400.8N

Special Use Airspace

3. EUROCONTROL A

¥ 4 EUROCONTROL®S] CNS/ATM ## 114 &=

A A A =
ED—93B MOPS for airborne VHF Rx—Tx operating in the frequency
range 117.975—-136.975 MHz
MOPS for Secondary  Surveillance Radar Mode S
ED-73B
Transponders
Guidelines for approval of the provision and use of ATS
ED—-78A o
supported by data communications
ED—99A MOPS for Airborne VDL Mode—2 Transceiver operating in
the frequency range 118—136.975 MHz
ED—-85A DLASD for the "Departure Clearance" Data—Link Service
Interoperability Requirements for ATS Applications using
ED—-100A ) o
Arinc 622 Data Communications
ED—108A MOPS for the Very High Frequency (VHF) Digital Link
(VDL) Mode 4 Aircraft Transceiver
Interoperability Requirements Standard for ATN Baseline 1
ED—-110A
(Interop ATN B1)
ED—-89A |DLASD for the "ATIS" data—link service"
ED—79A MOPS for Airborne GPS Receiving Equipment used for
Supplemental Means of Navigation
ED—-75B |[MASPS Required Navigation Performance for Area Navigation
ED—88 MOPS for MMR including ILS, MLS and GPS used for
Supplemental Means of Navigation
ED—05 MASPS for a Global Navigation Satellite System GBAS to
support CAT1 Operations
ED—07 Interim Technical Performance Statement for EGNOS / WAAS
Airborne Equipment
ED—114 MOPS for a GBAS ground facility to support CAT I approach
and landing
ED—43 |MOPR for SSR transponder and alticoder
ED—102 MOPS for 1090 MHz Automatic Dependant Surveillance -—
Broadcast (ADS—B)




ED—109 Guidelines for CNS/ATM Systems Software Integrity
Assurance
ED—117 MOPS for Mode S Multilateration Systems for Use iIn
A—-SMGCS
ED-115 MOPS for Light Aviation Secondary Surveillance Radar
Transponders
MPS for airborne secondary surveillance radar transponder
1/WG9/71
apparatus
ED—130 Guidance for the Use of Portable Electronic Devices (PEDs)
on Board Aircraft
Environmental Conditions and Test Procedures for Airborne
ED—-14E ]
Equipment
ED—19B Software Considerations in Airborne Systems and Equipment
Certification
ED—-53A |MOPS for MLS ground
ED—120 Safety and Performance Requirements Standard For Initial Air
Traffic DLS In Continental Airspace
ED—126 Safety, Performance and Interoperability Requirements
Document for ADS—B—NRA Application
1/WG7/70 |MPS for 75 Mhz marker beacon receiving equipment
1/WG7C/74MPS for doppler radar (airborne computer)
2/WG7C/74\MPS for dead reckoning computer equipment
ED—-22B |MPS for Airborne VOR Receiving Equipment
ED—-26 |MPS for airborne altitude measurements and coding systems
ED—97 MOPR for airborne area navigation systems based on VOR
and DME as sensors
ED—-30 |MPS for airborne low range radio (radar) altimeter equipment
ED—38 MPS for airborne weather, ground mapping and assisted
approach radars
ED—18 Audio systems characteristics and MPS covering microphones
(except carbon), headsets, handset
ED—39 MOPR for airborne area navigation systems based on two
DME as sensors
ED—-42 |MPS for fuel flowmeter systems to aircraft standards
ED-52 |MPS for Conventional and Doppler VOR ground equipment
ED—40 MPS for airborne computing equipment for area navigation
system using two DME as sensors
ED—-51 |MPS for Airborne ADF equipment




MPS for airborne area navigation computing equipment based

ED-28
on VOR and DME as sensors
ED—54 MPS for (DME/N and DME/P) interrogators (airborne
equipment)
ED—57 MPS for distance measuring equipment (DME/N and DME/P)
(ground equipment)
ED—67 MOPS for devices that prevent unintentional or continuous
transmissions
ED—-76 |Standards for Processing Aeronautical Data
ED—-77 |Standards for Aeronautical information
ED—80 |Design Assurance Guidance for Airborne Electronic hardware
ED—84 Aircraft Lightning Environment and Related Test Waveforms
Standard
ED—79 Certification Considerations for Highly Integrated or Complex
Aircraft Systems
MASPS for Advanced Surface Movement Guidance and Control
ED—-87A
Systems
ED—-98A |User Requirements for Terrain and Obstacle Data
ED-96 Requirements  Specification for an Avionics Computer
Resource
ED—-90A |Radio Frequency Susceptibility Test Procedures
ED—-103 |MOPS for Inflight Icing Detection Systems
ED—-99A |User Requirements for Aerodrome Mapping Information
ED—-104A [MOPS for Ground ice Detection Systems
ED—-106A |DLASD for "Oceanic Clearance" (OCL) Datalink service
ED—-105 |Aircraft Lightning Test Method
ED—-112 |MOPS for Crash Protected Airborne Recorder Systems
ED—107 Guide for the Certification of Aircraft in a High Intensity
Radiated Field (HIRF) Environment
ED—113 |Aircraft Lightning Direct Effects Certification
ED-116 MOPS for Surface Movement Radar Sensor Systems for Use
in A—SMGCS
ED—118 Report on electromagnetic compatibility between passenger
carried PEDs and aircraft systems
ED-119 Interchange Standards for Terrain, Obstacle, and Aerodrome
Mapping Data
ED—121 MOPS for Trolleys, Containers and associated equipment
components
ED—-123 |MOPS for Flight Deck Door Monitoring System
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(1) C (Communication, £4l)

O FEWA FHENG AL At AR FF Aolel B4 AL )
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1. 7]=9] STARS

O STARS(Standard Terminal Automation Replacement System)i= ¥H|=2]
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FAA(Federal Aviation Administration)”} %18} FQl Z=2Iasox W=
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= AT gHY
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— User Request Evaluation Tool (URET)

— Traffic Management Advisor (TMA)

— Passive Final Approach Spacing Tool (pFAST)

— Collaborative Decision Making (CDM)

— Surface Management Advisor (SMA)

— Controller Pilot Data Link Communications (CPDLC)

4. 8¢ SESAR

O SESAR(Single European Sky ATM Research Program)+ 9 ATM &

A =
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— Air Traffic Radar Simulation

— Air Traffic Tower Simulation

— Air Traffic Fast Time Simulation

— Cockpit Simulator

— ESMGCS (Experimental Surface Movement and Control System)
— ASAP(Airport Scenario Analysis Platform)

— ACCES(Airport and Control Centre Simulator)

— DAL (Experimental ATM Datalink)

— TRADEF (Tracker Development Facility)

— ATM A& 913 A7
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(2) FPY #AA

O
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(1)

ey doje] SAolol Unt so] Ei wAAA AojelE g 7}

COCOMO (COnstructive COst MOdel)
N
1981 Barry Boehm <ol o]&f] v]arulibd Al TRWE A8 E nlg o=

TNEEE

AXEde] AW Hg, BRI AL /0L oS Yo, 6374 L2
AE Ans Aoz g

drE]F HE RPRA o AXEO HL (WAHORE A7]))E LA
E vl & #AHAZ A H§ HRE ARGl o] JitE. o] FHIEd
3t F4o] A e 33 w=HS oS53

Project Category (Mode)ol] ulg} o2 A8 % &3+

> Organic (simple) : Relatively small software teams developing

software in a highly familiar, in—house project

> Semidetached (average) : An intermediate stage between organic and
embedded

> Embedded (complex) : Need to operate with tight constraints,
embedded in another system, rigid operating procedures, high cost of

change, complex hardware interface
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O & &AstE o] 9la, 37 RHE=E o] &% & don I/ Rdd 48 =
Eoll o3 Add
&gk xAo] FHetA ol &sta HUtst ke
O 19819l & A70%aL(Boehm, 1981), Ada AZEgo] 7o) ZE= o}
S0l @ F(Boehm and Royce, 1989), 20000l 2xd 714 9

o)
o

A2 COCOMO II (Boehm et al., 2000)7}%] o]ojzl AE gl =dQ)

O HFPANLY Ug SZESO] A5, fAG ZrAE Fo] glu, )

g2 ¢l Line of Code (200,000 ~ 300,000)% FHE Welm = COCOMO

T

e 483t A v g dSstgor, olF 915 COCOMO Il ¢

[e] =

|

g0l WgE A8 vE o5 52 Cost XpertE A&

O &9 7Id A Ao oAse] LOC 250,000 <AZE HE 2 7|7k

o

O 3FAAE EdARAYA 28 7 7| F

O AZEYo] /i v]& @ 27 79qk ] (=g ol 1d)
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O 42 Man—Month

O 28 7|3+ : 38 7€
. oS A3 Bk
Project Name: eATCS

Effort:

Start Date:
Project Manager:
Project Type:
Project Standard:
eATCS

1508 Man—Month

Estimation Summary Report

1,507.9 Person-Months
2008-01-01

<Project Manager>
cocomoli

Waterfall

Schedule:

Estimated End Date:

Cost:

Project Lifecycle:

37.6 Months
2011-02-16
29,107,741
Waterfall

Estimation Method

Method

Effort (PM) Schedule {mth)

SLoC

1,507.9 37.6

Estimation Summary

Effort
Effort in Person-Hours

1,507.9 Person-Months
229,194.0 Person-Hours

Schedule 37.6 Months
Duration in Calendar Days 1142 Days
Duration in Working Days 816 Days
Project Cost \23,461,127
Wage Inflation Cost \3,065,890
Integration Cost \2,580,724
Final Cost 129,107,741
Labor Distribution Costs
Strategists 1984,503
Analysts \2,145,829
Designers ‘4,365,973
Programmers \3,217,855
Test/QA \3,861,976
Copywriters \268,730
Art & Media 451,226
Management \8,165,036
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CRSE

A 7= o

M
[y

Cost Xpert

WBS Report
Project Name: eATCS Project Manager: <Project Manager>
Effort: 1,507.9 Person-Months Sub-total: 123,461,127 Project Type: COCOMO Il
Schedule: 37.6 Months Wage Inflation: 3,065,890 Project Standard: Waterfall
Start Date: 2008-01-01 System Integration: 2,580,724 Project Lifecycle: Waterfall
Estimated End Date: 2011-02-16 Total Cost: 129,107,741
Notes:
eATCS
Index Task Start Date End Date Duration, Effort, Cost Percent

days PM

1 Software development planning 2008-01-01 2008-03-19 78 45.2 818,223 3.00 %
11 {DOC) Software Development Plan 2008-01-01 2008-03-19 78 0.0 g 0.00 %
2 Contingency 2008-01-01 2011-02-18 1142 60.3 V1,089,793 4.00 %
3 Management assistants 2008-01-01 2011-02-16 1142 302 \520 896 200 %
4 Status reporting 2008-01-01 2011-02-16 1142 75 132,474 0.50 %
L System engineering management support 2008-01-01 2011-02-16 1142 4572 \794 845 3.00 %
[ Document production support 2008-01-01 2011-02-18 1142 629 \1,457,215 550 %
T Formal reviews 2008-01-01 2011-02-16 1142 60.3 \1,059,793 4.00 %
8 Software quality planning 2008-01-01 2008-02-08 39 2286 409,111 1.50 %
] System reguirements analysis 2008-01-01 2008-03-06 65 arT 636,013 2.50 %
a1 (DGC) System Architecture Specification 2008-01-01 2008-03-06 63 0.0 7} 0.00 %
10 Software requirements analysis 2008-03-06 2008-08-11 158 90.5 V1,443 578 6.00 %
10.1 {DOC) Software Requirement Specification 2008-03-06 2008-08-11 156 0.0 g 0.00 %
" Interface requirements analysis 2008-02-06 2008-05-24 79 452 721,789 3.00 %
12 Requirement allocation 2008-08-11 2008-09-19 39 226 \360,895 1.50 %
13 Develop test approach 2008-03-19 2008-11-24 66 arT 554,363 250 %
131 {DOC) Sofftware Test Plan 2008-09-19 2008-11-24 66 oo 0 0.00 %
14 Interface desian 2008-09-19 2008-12-20 92 52.8 18368277 350 %
15 Detailed design 2008-09-19 2009-03-09 171 930 \1,556,800 6.50 %
15.1 (DOC) Detailed System Design 2008-09-19 2009-03-09 171 0.0 0 0.00 %
16 Design walkthroughs 2008-12-20 2009-02-10 52 302 479,015 2.00 %
16.1 (DOC) General System Design 2008-12-20 2009-02-10 52 0.0 0 Q.00 %
17 Develop test cases 2008-12-20 2009-05-27 158 90.5 11,330,471 6.00 %
17.1 (DOC) Test Cases 2008-12-20 2009-03-27 158 0.0 0 Q.00 %
WBS Report for Project "eATCS" Page 1of4 Repaort created 2007-07-19 LAE.E\ 3:28:39

2},

a9 39 4% B xS

Design 21 %

Irtegration and Testing 11 % |

Phase Types Breakdown

[ Plans and Reguirements 17.5 %

Coding 315 %

Project Office 19 %

IH 40 N GAE A
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M 43 A=

Activities

Labor Activity Gantt Chart
Software development planning -FE—————-T - - - -

System requirements analysis -
Software requirements analysis -
Interface requirements analysis -

Requiremernt allocation -

Dewvelop test approach 4 - --r----r-- -~
Interface design 4 - --r----F----
Detailed design § - --r---------

Design walkthroughs 4 - - -F-- - - - -
Develop test cases 4 ---r---------
Code environment definition 4 - - -F-- -~ -------- deadocnnlcacabanad
Code resource acquisition 4 ---F----F------- -+ .
Develop test drivers - - - -5 ----F----- bosodascadsons
Software library maintenance - - - Lo - - - - oo

] ] 1 ' '
I e B e B

] ] 1 ' '
I e B e B

e —— i

] \-'hr.siu:-nc-:-mrol—----:-----:- -------- B . e e EEEEY PR
Speclaltechnlca!supp_nrt— B GGEE EEEEE TR P
Unit testing -}

Intemal code documentation -

Intemal code walkthroughs

Software user documentation -

Software integration testing -

Software support documentation -
Contingency -}

hanagement assistants -

Status reporting -

Swystem engineenng management support -

Formal reviews -|

308 608 808 1102 209 509 209 1109 210 510 &0 1110 211
Dates

941 N 2 CS
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o
12
N

¥ 31 7 8 AA" B8] AE
GlHI =
7 e | mE Eote i D
VYCCS T oM
Sk =M El
St pSHH 39480 Lockheed 20014 S/W (Skyline] HIZ : 260219
M= HIH A 12,000 Thales 20004 ARTS
ME H2H A 8.000 Thales 20074 ARTS Upgrade
H= 82 A 4,785 Tern 20074 ARTS
S E= MHA 5,700 | Telephonics 20024 ARTS Upgarade
AR 2 HHA 5,700 | Telephonics 20024 ARTS Upgarade
dr 332 ML 3.700 NEC 1996 ARTS
o A

O =l AHl =94 Al AFEAF 27 AL wbg B AlAE &8 AlES fldl 12

O FedAE& FR4EALYANLT s fa a5 77 @A 2

52

o] Zjutsl 49-(2¢H)S COCOMO #A41 Aol ZAste] oF 43 HAE £ Q

i}

&, 4 B BN 8 A 1ds FUhste] & iE 713k 5d
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Wilestone SRF¥DR F!? CvDR !R
eSIPS A2 2715 EA 679
eSIPS AIAH JHE &3 68
eSIPS =401 712 &N 136
eSIPS OL=RI0] 21 Ml &M 136
eSIPS Ot=HI0f M=t 2N
esSIPS Ot=HI0 #dE A 102
eSIPS AZEYH e A 8 2N
eSIPS 2ZEH0 275 24 2,565
eSIPS 2ZEH 0 Al A= =8 170
eSIPS AZEYI0 SMaH 2,036
eSIPS 2AZEH0 MZ(AE) 1,476
eSIPS 2ZEH0 29 Alg X FYF A" 1,323
eSIPS 2ZEH0 AIHEX =8 407
eSIPS AZEY0 AgEI &3 7= a09
eSIPS AZEY0 S Al a09
eSIPS AIAH SSAIY 2,715
eATIPS AI2H® 275 EA X JHE &3 814
TN MM E AP 290
Ofl &H4 2H31) 2,845 4,027 4,073 3532 18,477

eSIPS : Enhanced Surveillance Information Processing System (ZHAIE &2 X 2] Al A &)
eATIPS : Enhanced Air Traffic Information Processing System (SSE 2 X2 AlA ®l)
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AL A5 2 7IbE A0S (29A)

3 33 E 5 8l VIR

A7hEn] (2AD

Milestone P; C!? T;
eATIPS AIAH QAL 24 840
eATIPS AIAE JHY &3 84
eATIPS OF=HI0] 712 & 168
eATIPS OF=RI01 &Ml &) 168
eATIPS Ot=9I01 Xl 336
eATIPS OI=RI0 S AlI” 126
eATIPS AT EQ0 HE A =8 336
eATIPS 2ZEN 7 E4 3,176
eATIPS 2T EQ0 A A= =8 210
eATIPS 2ZEHI0f &M &N 2,521
eATIPS 2AZEHI0f MZ(AS) 1,827
eATIPS ATEQ0 A Al X FHE MY 1,638
eATIPS 2T EQ0f AIFEX =8 504
eATIPS AT EY 0 AIFEII &3 7= 630
eATIPS 2ZEN S AlE 630
eATIPS A|AH] SStAIY X AIH2EAY 2,941
TN MM E X Ol ATM J|& A7 392
Ofl &+ OHRL) 6,032 6,108 4,388 16,528

eATIPS : Enhanced Air Traffic Information Processing System (S &Y K2 AJA H)
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3.

AxpE ATNEE] (1A

O MAAULe 2= F. o ua] A5 1

334 AxpE AiEE] (1A (2] - k)
ol
e 20072 | 20081 | 2009 | 2010% | EH | HIS(%)
1. oIl 801| 1,021| 1,292 640| 3,755| 25.94%
L2121l 801| 1,021| 1,292 640| 3,755| 25.94%
9501 24| 0 0 0 0 0|  0.00%
2. MFY| 1,565 | 2,416| 2,087| 2,472| 8,490| 58.64%
SEBIPBUIE]
50 50| 100 80| 280|  1.93%
NEL]
WEH 2 HAHL
10 12 15 10 47| 0.3%
22l
ARE TR 25|  930| 1,244| 907 | 3,340| 23.07%
01| 9% | 129| 139| 129|  493|  3.41%
S8H L 222 15 18 18 20 71 0.49%
IEHBHEY) 1,015| 1,124  327| 1,230| 3,696| 25.53%
clng sy 20| 53| 194 %| 563 3.8
SIEE] 0 0 0 0 0|  0.00%
3. SIS RN 80 80| 100 00| 360| 2.49%
4. AT 399| 509| 44| 319| 1.872| 12.93%
g 2.845| 4,027| 4,073| 38,532 14,477 | 100.00%
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4. GxpE AFINEE] (29A)

O A BE F AT N AR U] Bz
E 35 AR AToEE) QR (%9 : ke
HE _

bl 20114 20124 20134 el gl (%)

1. 1| 1,342 1,360 1,251 3,953 23.92%
LS el 24 d| 1,342 1,360 1,251 3,953 23.92%
el Pl ] 0 0 0 0 0.00%

2. A&l 3,921 3,970 2,413 10,304 62 .35%
AR &

100 100 50 250 1.51%

A& 8l
M=Hl 2 &atHe

10 15 10 35 0.21%

22|l
INESS=RS | ESgs ) 1,640 2,267 1,377 5,284 31.97%
04 b 129 139 139 407 2.46%
+=ZHl € === 20 20 20 60 0.36%
=828 sl 1,820 1,225 630 3,675 22.23%
=g ==u] 201 204 188 593 3.5%%
£ X0 bl 0 0 0 0 0.00%
3. FIEAFIHEHI 100 100 100 300 1.82%
4. 2+ H| 669 678 624 1,971 11.92%
g A 6,032 6,108 4,388 16,528 100.00%
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[4]

[8]

[9]

10 & FauEd

FRARVATY, CeEFRA SRS AT AWAR AF(AZW),
2001.12

FEATATL, ‘MBI A FAS A% AWAY ARG AT
)7, 2004.12

FAALATR, FIREAG cuEPIR EFA

re

T8,
2001.12

gAY, FARFFTHUA AT FEAY oulEhIY AL B,
2004.7

Michael S. Nolan, Fundamentals of Air Traffic Control. Purdue University
Milovan S. Brenlove, The Air Traffic System — A Commonsense Guide,
lowa State Press, 2003

Alexander T. Wells, Air Transportation — A Management Perspective,
Thomson Brooks/Cole, 2004

Norman Ashford, Airport Engineering, A Wiley—Interscience Publication,
1992

Christopher D. Wickens, The Future of Air Traffic Control — Human
Operations and Automation, National Academy Press, 1998

National Airspace System Operational Evolution Plan, Version 5.0,
Federal Aviation Administration, 2002

FAA Publications, Air Traffic Handbook, 1989

FAA Publications, ARTS—III Data Systems Personnel Course, 1982

FAA Report AV—=2003—058, FAA Nees to Reevaluate STARS Costs and
Consider Other Alternatives

Braff, R., Self Delivery Terminal Area Control Concept Using MLS,
MITRE Technical Report, MTR—6820, 1975

Mohleji, S.C., Rate Independent Metering (RIM) — Concept for

Intergrated Seprartion Assurance and Traffic Flow Planning, Proceedings

- 121 -



of the 37th Air Traffic Control Association Annual Meeting, Atlantic
City, NJ, 1992

Air Traffc Managemnent: Revolutionary Concepts that Enable Air Traffic
Growth while Cutting Delays, Boeing Company, 2001

Future Flight, Special Report 263, Transportation Research Board, 2002
Erzberger, H., The Automated Airspeed Concept, 4th USA/Europe ATM
R&D Seminar, 2001
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F. AF7/01d8] AlE g

AN A

T& Qlzdd| 2 | 2t | 2| EHH| A
AHA = 800,914,187 1,564,750,000 399,335,813 80,000,000 2,845,000,000
(S 1,021,486,721 2,416,200,000 509,313,279 80,000,000 4,027,000,000
=
SIS EHE 3R T 1,292,206,059 2,036,500,000 644,293,941 100,000,000 4,073,000,000
ZAEE M2 A A e
HE 640,330,976 2,472,400,000 319,269,024 100,000,000 3,532,000,000
B 3,754,937,942 8,489,850,000 1,872,212,058 360,000,000 14,477,000,000
xHA T 1,342,052,582 3,920,800,000 669,147,418 100,000,000 6,032,000,000
2ck 2R & 1,359,802,482 3,970,200,000 677,997,518 100,000,000 6,108,000,000
SZEHE
E5HM H 2| Al Al Jf gt -
c =< = KEST=l 1,250,900,841 2,413,400,000 623,699,159 100,000,000 4,388,000,000
B 3,952,755,906 10,304,400,000 1,970,844,094 300,000,000 16,528,000,000
A 7,707,693,848 18,794,250,000 3,843,056,152 660,000,000 31,005,000,000

1EHH A FoH ALY (S H & ZAIFEH2 A2

9 ol 5 == et ot halk=3 Ey| THEl (%) 8l 1 (8%)
A7 3,498,862 17 409,629,594 2.8%
ol 748 Q%g%‘ AT 2,682,877 611 1,638,518,375 11.3%
et AxEzy 1,793,416 609 1,092,345,583 7.5%
2xH 1,345,109 457 614,444,391 4.2%
] - - 3,754,937,942 25.9%
EB;,:'I,Q:IN * AL BT R 5,000,000 56 280,000,000 1.9%
x“i;”g%‘aaﬁ b 2| zaly 500,000 94 47,000,000 0.3%
AlEHZH A - - 3,339,609,309 23.1%
of 1| SR L 200,000 650 130,000,000 0.9%
=2 0fd| 3,300,000 110 363,000,000 2.5%
2l /= AL/ QI 3} & 2lo] EH| &t| 300,000 107 31,950,000 0.2%
fou Al 3323 500,000 18 8,875,000 0.1%
Tﬁ:’?ﬁx HMSog & £5+8 500,000 25 12,425,000 0.1%
AR g EH| 150,000 59 8,875,000 0.1%
HFH| nssal 150,000 59 8,875,000 0.1%
1~4FpE T HEte8yl 150,000 160 24,000,000 0.2%
el s - - 8,000,000 0.1%
=S| 100,000 80 8,000,000 0.1%
By TN & 2l 100,000 80 8,000,000 0.1%
BEH| 3| b 150,000 213 32,000,000 0.2%
Mlalpoi & | 200,000 27 8,000,000 0.1%
55| /Mol LA 200,000 27 8,000,000 0.1%
DB, 8RB, £I|B - - - 0.0%
lesdl - - 3,600,000,000 24.9%
oz gy A 2re|s| - - - 0.0%
ATESTEH| - - 563,240,691 3.9%
2 A - - 8,489,850,000 58.6%
2 A| - - 1.609.366.402 11.1%
APl eEe - - 75.098.759 0.5%
k8 XM AH EHUSEH| - - - 0.0%
T}t HEH| - - 150,197,518 1.0%
ArAeotdualy| - - 37,549,379 0.3%
&~ A - - 1,872,212,058 12.9%
<l Ete| - - 360,000,000 2.5%
2= Al - - 14,477,000,000 100.0%
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2CHH AT LAY (BB 2HE SHYEMalAlAY i) o Jhes|
R H = = ¢t ot k-1 2= A T (%) H 1 (8F)
ool pel 3,498,862 123 431,209,735 2.6%
ol z‘ﬁ%i‘. o7l 2,682,877 643 1,724,838,941 10.4%
et EEEEL 1,793,416 641 1,149,892,627 7.0%
EEL 1,345,109 481 646,814,603 3.9%
2 A - - 3,952,755,906 23.9%
g?ilgw * AN LB A 5,000,000 50 250,000,000 1.5%
sl 3 Hakx 2| ey 500,000 70 35,000,000 0.2%
EEEEIT] ' '
AlZHE H 2| - - 5,284,486,614 32.0%
of ] Lk 200,000 550 110,000,000 0.7%
3,300,000 20 297,000,000 1.8%
300,000 20 27,000,000 0.2%
500,000 15 7,500,000 0.0%
S
PoTh 500,000 21 10,500,000 0.1%
150,000 50 7,500,000 0.0%
b 150,000 50 7,500,000 0.0%
j_3ztdE 150,000 140 21,000,000 0.1%
- - 6,000,000 0.0%
100,000 60 6,000,000 0.0%
100,000 60 6,000,000 0.0%
JlemE
Heul 150,000 160 24,000,000 0.1%
200,000 20 6,000,000 0.0%
200,000 20 6,000,000 0.0%
- - - 0.0%
- - 3,600,000,000 21.8%
N - - T
- - 592,913,386 3.6%
B - - | 10,304,400,000 62.3%
2 A - - 1.694.151.181 10.3%
ol P Eu| 2 - - 79.055.118 0.5%
27| A AP EEES S - - - 0.0%
e kil - - 158,110,236 1.0%
o A ob B2l H| - - 39,527,559 0.2%
2 A - - 1,970,844,094 11.9%
EEL] - - 300,000,000 1.8%
2 A - - | 16,528,000,000 100.0%
1EHA A FoH ALY (SS M E LAY EH2 A A N o 7] gy
1A & o 2ol gy
SRS 4 = = = T g = Al TAH| (%) H 1 (85)
Mol 7 3,498,862 25 87,372,457 3.1%
ol E.*ﬁ%%‘ o7l 2,682,877 130 349,489,827 12.3%
et EEEL 1,793,416 130 232,993,218 8.2%
CES] 1,345,109 97 131.058.685 4.6%
2 A - - 800,914,187 28.2%
OJTII,QE" * AN LI A 5,000,000 10 50,000,000 1.8%
el s T HAbx 2| maly| 500,000 20 10,000,000 0.4%
el zely ! !
AlZHEH A - - 258,612,872 9.1%
of ] EC L 200,000 150 30,000,000 1.1%
S olofu| 3,300,000 20 66,000,000 2.3%
ol4 /= At/ el st/ & ato| S X Aty 300,000 23 6,750,000 0.2%
agHl g 3323 500,000 4 1,875,000 0.1%
Povy HA32g 2 +48 500,000 5 2,625,000 0.1%
Ate 8 &l 150,000 13 1,875,000 0.1%
& | mEEMY| 150,000 13 1,875,000 0.1%
1R Heotggy 150,000 25 3,750,000 0.1%
2ol E 2| - - 1,250,000 0.0%
782 SHH| 100,000 13 1,250,000 0.0%
EM W 2T 100,000 13 1,250,000 0.0%
M3 -
seu) EEL] 150,000 33 5,000,000 0.2%
REIEHEET 300,000 4 1,250,000 0.0%
EETE LIS 300,000 4 1,250,000 0.0%
ANz Bz £7|=2 - - 0.0%
ML - - 1,000,000,000 35.1%
e x| ey - - - 0.0%
ATEETEH| - - 120,137,128 4.2%
& A - - 1,564,750,000 55.0%
2t A8 - - 343,271,820 12.1%
Ao Es F - - 16.018.284 0.6%
27| A MBS S| - - - 0.0%
ojehe sherEy| - - 32,036,567 1.1%
o Al oM Zha|ul - - 8,009,142 0.3%
E - - 399,335,813 14.0%
Rakatall - - 80,000,000 2.8%
R - - 2,845,000,000 100.0%
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1EHA AT ALY (B3 THE ZAEEXE| A2 ) o 7 ey
A E AP |
R H = = ¢t ot k-1 2= A T (%) H 1 (8F)
ool pel 3,498,862 32 111,434,915 2.8%
ol 71| é&ﬁ%‘lﬂ o7l 2,682,877 166 445,739,660 11.1%
et EEEEL 1,793,416 166 297,159,773 7.4%
EEL 1,345,109 124 167,152,373 4.2%
E] - - 1,021,486,721 25.4%
C’J;ilgm" * AN LB A 5,000,000 10 50,000,000 1.2%
sl 2 Hakx 2| ey 500,000 24 12,000,000 0.3%
xalzalb| ' '
AlZHE H 2o - - 929,976,992 23.1%
of ol Rkl 200,000 150 30,000,000 0.7%
3,300,000 30 99,000,000 2.5%
300,000 27 8,100,000 0.2%
sgul g 500,000 5 2,250,000 0.1%
PO 500,000 6 3,150,000 0.1%
150,000 15 2,250,000 0.1%
b 150,000 15 2,250,000 0.1%
oxHE 150,000 40 6,000,000 0.1%
- - 2,000,000 0.0%
100,000 20 2,000,000 0.0%
100,000 20 2,000,000 0.0%
Jem8E
Heul 150,000 53 8,000,000 0.2%
300,000 7 2,000,000 0.0%
300,000 7 2,000,000 0.0%
- - - 0.0%
- - 1,100,000,000 27.3%
RN - - e
- - 153,223,008 3.8%
B - - 2,416,200,000 60.0%
2 A - - 437.809.209 10.9%
i) Ll i - - 20.429.734 0.5%
27| A AP EEES S - - - 0.0%
e kil - - 40,859,469 1.0%
o A ob B2 - - 10,214,867 0.3%
2 A - - 509,313,279 12.6%
EEL] - - 80,000,000 2.0%
2 A - - 4,027,000,000 100.0%
1EHA A FoH ALY (SS M E LAY EH2 A A N o 7] gy
3AHE o N |
SRS 4 = = = T g = Al TAH| (%) H 1 (85)
HololPel 3,498,862 40 140,967,934 3.5%
ol E.*ﬁ%% o7l 2,682,877 210 563,871,735 13.8%
et EEEL 1,793,416 210 375,914,490 9.2%
CES] 1,345,109 157 211,451,901 5.2%
2 A - - 1,292,206,059 31.7%
OJTII,QEM * AN LI A 5,000,000 20 100,000,000 2.5%
Aol s T HAbx 2| maly| 500,000 30 15,000,000 0.4%
el zely ! !
Al RHE R 2| - - 1,243,669,091 30.5%
of ] EC L 200,000 200 40,000,000 1.0%
Selofu| 3,300,000 30 99,000,000 2.4%
ol4 /= At/ el st/ & ato| S X Aty 300,000 27 8,100,000 0.2%
sgu g 3323 500,000 5 2,250,000 0.1%
Povy HA32g 2 +48 500,000 6 3,150,000 0.1%
Ate 8 &l 150,000 15 2,250,000 0.1%
&y mEEMY| 150,000 15 2,250,000 0.1%
3RUE Heotggy 150,000 45 6,750,000 0.2%
2ol E 2| - - 2,250,000 0.1%
782 SHH| 100,000 23 2,250,000 0.1%
EM W 2T 100,000 23 2,250,000 0.1%
<3 -
i EEL] 150,000 60 9,000,000 0.2%
REIEHEET 300,000 8 2,250,000 0.1%
EETE LIS 300,000 8 2,250,000 0.1%
ANz Bz £7|=2 - - - 0.0%
ML - - 300,000,000 7.4%
e x| ey - - - 0.0%
A aEa gy - - 193,830,909 4.8%
& A - - 2,036,500,000 50.0%
2t A8 - - 553.839.517 13.6%
Ao Es F - - 25,844,121 0.6%
27| A MBS S| - - - 0.0%
st sta sy - - 51,688,242 1.3%
of T4 bt pha|u| - - 12,922,061 0.3%
& A - - 644,293,941 15.8%
akatall - - 100,000,000 2.5%
R - - 4,073,000,000 100.0%
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1EHA AT ALY (B3 THE ZAEEXE| A2 ) o 7 ey
4ZE T AP
R H = = ¢t ot k-1 2= A T (%) H 1 (8F)
ool pel 3,498,862 20 69,854,288 2.0%
olzu] é&ﬁ%‘lﬂ AT 2,682,877 104 279,417,153 7.9%
et EEEEL 1,793,416 104 186,278,102 5.3%
EES 1,345,109 78 104,781,432 3.0%
E ] - - 640,330,976 18.1%
OJ;;'ZE" * AN LB A 5,000,000 16 80,000,000 2.3%
sl 3 Hakx 2| ey 500,000 20 10,000,000 0.3%
EEEEIT] ' '
AlZHE H 2| - - 907,350,354 25.7%
of ] Rkl 200,000 150 30,000,000 0.8%
3,300,000 30 99,000,000 2.8%
300,000 30 9,000,000 0.3%
sgula 500,000 5 2,500,000 0.1%
PoTh 500,000 7 3,500,000 0.1%
150,000 17 2,500,000 0.1%
= Hu| 150,000 17 2,500,000 0.1%
sREE 150,000 50 7,500,000 0.2%
- - 2,500,000 0.1%
100,000 25 2,500,000 0.1%
100,000 25 2,500,000 0.1%
JlemE
Heul 150,000 67 10,000,000 0.3%
300,000 8 2,500,000 0.1%
300,000 8 2,500,000 0.1%
- - - 0.0%
- - 1,200,000,000 34.0%
e - - R
- - 96,049,646 2.7%
B - - 2,472,400,000 70.0%
- A8 - - 274,445,856 7.8%
i) Ll i - - 12.806.620 0.4%
27| A AP EEES S - - - 0.0%
e kil - - 25,613,239 0.7%
o A ob B2 - - 6,403,310 0.2%
2 A - - 319,269,024 9.0%
EEL] - - 100,000,000 2.8%
2 A - - 3,532,000,000 100.0%
2CHA AT LAY (HSRHE SHEYEMalAlA i) o Jfes|
1A & o 2ol gy
SRS 4 = = = T g = Al TAH| (%) H 1 (85)
Mol 7 3,498,862 42 146,405,736 2.4%
ol E.*ﬁ%%‘ o7l 2,682,877 218 585,622,945 9.7%
et EEEL 1,793,416 218 390,415,297 6.5%
CES] 1,345,109 163 219,608,604 3.6%
2 A - - 1,342,052,582 22.2%
OJTII,QLTM * AN LI A 5,000,000 20 100,000,000 1.7%
Aol s T HAbx 2| maly| 500,000 20 10,000,000 0.2%
el zely ! !
AlEHE M A - - 1,640,492,113 27.2%
of ] EC L 200,000 150 30,000,000 0.5%
Selofu| 3,300,000 30 99,000,000 1.6%
ol4 /= At/ el st/ & ato| S X Aty 300,000 30 9,000,000 0.1%
agHl g 3323 500,000 5 2,500,000 0.0%
Povy HA32g 2 +48 500,000 7 3,500,000 0.1%
Ate 8 &l 150,000 17 2,500,000 0.0%
&y mEEMY| 150,000 17 2,500,000 0.0%
1R Heotggy 150,000 37 5,600,000 0.1%
2ol E 2| - - 1,600,000 0.0%
782 SHH| 100,000 16 1,600,000 0.0%
EM W 2T 100,000 16 1,600,000 0.0%
<3 -
s EELT 150,000 43 6,400,000 0.1%
REIEHEET 300,000 5 1,600,000 0.0%
EETE LIS 300,000 5 1,600,000 0.0%
ANz Bz £7|=2 - - - 0.0%
ML - - 1,800,000,000 29.8%
e x| ey - - - 0.0%
A aEa gy - - 201,307,887 3.3%
& A - - 3,920,800,000 65.0%
ZHH A - - 575.203.737 9.5%
ol ol ey 2 - - 26,841,052 0.4%
27| A MBS S| - - - 0.0%
ojehe sherEy| - - 53,682,103 0.9%
of T4 bt pha|u| - - 13,420,526 0.2%
El | - - 669,147,418 11.1%
akatall - - 100,000,000 1.7%
R - - 6,032,000,000 100.0%
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2CHH AT LAY (BB 2HE SHYEMalAlAY i) o Jhes|
A E AP |
R H = = ¢t ot k-1 2= A T (%)
ool pel 3,498,862 42 148,342,089 2.4%
ol =89y o7l 2,682,877 221 593,368,356 9.7%
et EEEEL 1,793,416 221 395,578,904 6.5%
EEL 1,345,109 165 222,513,133 3.6%
2 A - - 1,359,802,482 22.3%
AR KR
‘;N'MLI" = AN L8| AR 5,000,000 20 100,000,000 1.6%
=]
L =S P —— o
ol mal| M abxf2] 2l 500,000 30 15,000,000 0.2%
AlZHE H 2| - - 2,267,229,628 37.1%
of ] 2 oful 200,000 200 40,000,000 0.7%
3,300,000 30 99,000,000 1.6%
300,000 30 9,000,000 0.1%
500,000 5 2,500,000 0.0%
i
P 500,000 7 3,500,000 0.1%
F5E
150,000 17 2,500,000 0.0%
=y 150,000 17 2,500,000 0.0%
SR E 150,000 47 7,000,000 0.1%
- - 2,000,000 0.0%
100,000 20 2,000,000 0.0%
100,000 20 2,000,000 0.0%
JemE 9
Heul 150,000 53 8,000,000 0.1%
300,000 7 2,000,000 0.0%
300,000 7 2,000,000 0.0%
- - - 0.0%
- - 1,200,000,000 19.6%
N - - e
- - 203,970,372 3.3%
B - - 3,970,200,000 65.0%
2 A - - 582,811,344 9.5%
i) Ll i - - 27.196.050 0.4%
27| A AP EEES S - - - 0.0%
e kil - - 54,392,099 0.9%
o A ob B2 - - 13,598,025 0.2%
2 A - - 677,997,518 11.1%
EEL] - - 100,000,000 1.6%
2 A - - 6,108,000,000 100.0%
2CHA AT LAY (HSRHE SHEYEMalAlA i) o Jfes|
3AHE o N |
SRS 4 = = = T g = Al TAH| (%)
HololPel 3,498,862 39 136,461,910 3.1%
ol &89 o7l 2,682,877 203 545,847,640 12.4%
et EEEL 1,793,416 203 363,898,426 8.3%
CES] 1,345,109 152 204,692,865 4.7%
2 A - - 1,250,900,841 28.5%
oA ApRY
?AIIM'HIM AN LI A 5,000,000 10 50,000,000 1.1%
=]
RELEREY S .
Halmal| M Abxf2| 22l 500,000 20 10,000,000 0.2%
AlEHE M A - - 1,376,764,874 31.4%
of ] EC L 200,000 200 40,000,000 0.9%
Selofu| 3,300,000 30 99,000,000 2.3%
14 /= AL/ oI5t/ & 2t0] S X Ath| 300,000 30 9,000,000 0.2%
sgu g 3323 500,000 5 2,500,000 0.1%
T;A_E"‘ HA32g 2 +48 500,000 7 3,500,000 0.1%
Ate 8 &l 150,000 17 2,500,000 0.1%
&y mEEMY| 150,000 17 2,500,000 0.1%
3RUE Heotggy 150,000 56 8,400,000 0.2%
22 gy - - 2,400,000 0.1%
782 SHH| 100,000 24 2,400,000 0.1%
EM W 2T 100,000 24 2,400,000 0.1%
HIEE=L-] -
i EEL] 150,000 64 9,600,000 0.2%
REIEHEET 300,000 8 2,400,000 0.1%
EETE LIS 300,000 8 2,400,000 0.1%
ANz Bz £7|=2 - - - 0.0%
ML - - 600,000,000 13.7%
e x| ey - - - 0.0%
A aEa gy - - 187,635,126 4.3%
& A - - 2,413,400,000 55.0%
ZHH A - - 536.136.100 12.2%
Ao Es F - - 25.018.017 0.6%
27| A MBS S| - - - 0.0%
ojehe sherEy| - - 50,036,034 1.1%
of T4 bt pha|u| - - 12,509,008 0.3%
B - - 623,699,159 14.2%
akatall - - 100,000,000 2.3%
R - - 4,388,000,000 100.0%
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