F£m@ ADS-B ...B
Bk
B P LB

=3'8
| Rl e =




AV

4

A A0 B Ve

EEMERE

—IREIE

7 RKrEL

ZIREIE

7 AICEER, SR

ADS-C

7 FANS1/A (2/B)

ADS-B

7 1090ES - i = AR FAEKIHTE
7 UAT, VDL Mode 4 (liZE AR ARZH)
ZHEMEER (Multilateration)
7 AR




ADS-B Y& i

U RBE T A, Bl AET IR
ATC Z LT &

g
WL B ik

IE 1. ADS-B Out

] B bR 603 HL % 6 L (12

1330002 & H NavCanada fii i1 54F11471,800 /7 Ft
QJJ/ S 00 S| i eis > 50,000 1 CO2
~—
A SEHEEEE
(TN

Requested %)ﬂmﬁ&*

: ;eaqnu:::ed&planned 7| E'ﬁﬁ‘ﬁt%
@ HMonitoring site %% Hﬁﬁ‘%%

2 EIRFE A
—Wass, AIREH

The Future of ADS-B




ADS-B 1y 1

UIRICTNE T A, Zerlag i vr Begt Fe Bl
ATC Z¢ 711 PR

V& 1. ADS-B Out NRA

KHUE B 8% - A
B RIR

NS TR e
KX



ADS-B 1]y - 2

UIREANTHE G LB K (26

A HEF A ATC 2 7dm 2, ATC | B8 R ER

B A LA LA Bl THI IR

/S 2. ADS-B Out RAD
CHUE R PEER (200

PhgEsEHE, HEAS L HEEER

$100k-$400k

1 B ez
¥ ] FAAILL 25 25
< mE > 7 REBEMGERE (RATHR
BRI

7 15 B AT
A gkt B 4 1A B

A

ARG

2 Bl (ERERD

7 ADS-B InZBHHIE—Hr Bk

2 ERAFRYG

ADS-B Out f 21|

CDTI MARER
1090 Mhz fig 4

% SURF, TMA, Enroute &8 FI AT 43R

2 FEMHE A

7 HhE - ATME bR&ERC & X 38k 4
7 RErEERE (Mode S & UAT)
EIRFE WA

7

7

—REE, EFEM




ADS-B pjiEidE-2 (5

IRRANTEEE LR K (TARH—
A HEF A ATC 2 Tdm 2, ATC 8 R [ER
LA UL THXT B THI RS FRIAR K

A 2. ADS-B Out RAD
AL B PR SR (R 200

PhgEsEHE, HEAS L HEEER

® ADS-B &35 H
® 4%} NextGen Fl Sesar X B

2 FAAWLzE 25
RERRERE TR
>
45 E YR
B B I
HUBHE (SRR

FAA Fiiil- 2B 5345145 1381235 JG (ADS-B

Out Final Rule)




ADS-B 1)yt 3

UIRICNTFEVE LABERS2 A ClllTANAE6 2

KD H9HF 2 IFRTC Ze /7720, ATC | BB KR [FIFR e (B
BT LGN B IR HRI A K i
Step 3. ADS-B IN 2 ERE—HA
A/C 1 B R 5 B A 5 AHE 40 EHFRAE (Eurocae, RTCA, AEEC)

&) FR@FRUE (ICAO)

(FF21K)
S F AT IR 5 B )

JiHL &% (e.9. EFB2 or MFD)
¥ 45% (e.g. 1090 ‘bandwidth’)
N&HL (e.g. DO260B or DO260X?)

GPS HUHL (& ¥k
TS0145/156?)

B ZF Surface NFH?
MRNH R &', BRERE
% i 8]

GNSS fEAR—FMTH?
PUMER T (B 2k §3E)

AT ER AT« SR B A !




ADS-B Global

2015

2020 2025

2010

4 ADS-B out 5 £& 51 M|

4 Ground Stations &\

+Final SPI-IR 447 ?

4-Cascade ‘pioneer’ project AMC 20-24

4+ADS-B IN ERE X
+ADS:B out BRI ..o
B RAL

+NPRM ADS-B IN ?

+ADS-B Out R4

ADS-B IN

+ SSR JFAiBA%

ke

4+D0260, D0242, DO303, ED129 i& T AMC 20-24
4 PA1EIE S 2] (FL exclusions), AMC 20-24 + Ops Specs

+ T R

HIAR 2, 0K, BIRZE, ThAE 2 — RGP L AR il

ADS-B IN

A Aware FFETH 52"

+4D0260B MOPS 52 3

+CDTI & X SURF & AIR

4+CDTIEERL

4+D0260B MOPS 52X,
s 4D0260C MOPS 4%t ‘B4R’ IN/JOUT A2

+D02608 HIIERIFAL

ke

RegulatoryIAvionicsI AUS ]CAN] [ EUR I USA

(.
Dl B

N (B7R)

‘own-spacing’ [N (PRI Ar 4, 248 L) 11 E IR IS (2R i, 22 KAL)




mmmmmm

Sursaltancn - Akine

mememememe

Fikiry e poiien GO

..................

SRS, DO waa | |l it
rRamAvE

AR A FEE DA SR AT A A RO T R B 77 32X

AT, HFERARME, WEEENADS-B

BR, BITIRAE, FHLENE &
WAZNRE AL R B K BRI X PR = 7
TSR AT ESERK




R ALZ ...
RARS )

7 WA (%)
GNSS
HATRZT 49%/ WHLEH GPS
R KHALFS- 5077550
Mode S Transponders for ADS-B
FHHFEI-15HET
Forward Field of View Display

FERHLFR40- 1007 KTT
25% H LB BT &

7 HLEBE A (B EAl)

‘MASPS’, ‘MOPS’, Standards, Planning
KE HMTT R
B H B
AL (¥ 3B AR R
REFMRA (Blm, 23X H%)
EA B R e X

Getting the 2-big Programs right!
W22 RKIH

Ground Systems, HMI, Automation,
Autonomous Operations Planner (AOP)
58 A TR EIATRATR
1090MhZ R[4t

RANZ R — AR —EA TN

10



T AL Z
AR

A W ToeR!

H 87 37% ) KL IZ1T204FE (29,0008 57 () B E # 1) K AL + 7,00028 & B /KAL)
A W EEXTHETIR A

99% KAk ADS-B fe )1 ¥HLEE4£D0260

A380 F1 B787#35 4 D0O260A, 1B T{a Ab!!!

0% 254D0260B
2 IRl —MEeEmAER
In & Out

4 X 1% (SURF, TMA, Enroute)
ERGE—HTE, fHE, FHI, SRR, BUE

AR5 - RREAR

11



The following redlects IAT)
reqarding surveillance of
calegory aircraft,

SITUATION

Tochrokoges used kor tha sures]
traraport calegory dircrall are v

The spiterm cumanty amplcred
Frimary Sarveilance Radar (5
Survpdiance Fadur (55, Mu]
[MLAT), Pracisicn Aggwcusch faf
Surtace Moverent Radar (MR
Dagandan! Survaiianas - Coetr
weed batormarte: Dwpandint Surv
Broadcaat [AD5-8)

IATA POSITION

In ganaral, IATA views ADS-8 1)
IS0ES databink 3 the most de
surveliance whis! achrowedgr|
oA tmaine 1 axtendet

In the ke, i s undessiond B
survedance mo may vary fom
ot

Whaes radar raeds bo b mant;
wntatiished, for anampie in som
arspace. S5 Mode 5 the pey
techeriogy.

KEY CONSIDERATIONS

ADS aed MLAT budd on » comn)
chaclogucal ramewan

Surveilance based on ADS and|
b used. whenever o abonal
preterence b radar

fncscwsor - —

-
IATA

SURVEILLANCE

‘9"
IATA
DOCUMEN C
7 Ot
DRAF

Use of Primary Surveillance Radar for En-Route ATN

s primary survedlance radar (PSE)
installations approach end of
operational e, there is no longer an
aitline fequitement for tse of PSR in
en-route Air Tralfic nt

ey w——
pd

30 cases can ondy daplay & dimf
faormrbmen haise) pactors of Bundes
aciwity

Inmany ocktons weathr nkamatel

(ATM).

SITUATION

Wilh many axning PR networks reschng end
of oparational We. some ANSP ars conchidng
uat ey must subsbitute new genaraton A
iy f sl

IATA POSITION

Thar s =2 ke ressmmenent or dase for

Aiton (s or e matalates
shondd 5o longer ba dccrpled i e ATC
charges cumal bane

KEY CONSIDERATIONS

\\wr'\-;nl»ﬂl provded usehd
sarvedance.

seperseded by

T conts
overianpng specialsed doppler washy
data dertved rom SEare metecrolog]
senvoes. Such disgiays are a by

ratonal meworiogeal serve fat
urpos I natery. Coata 38a0cied
sach senvce

gaton fors

Farirues s equpped Pew Seots wef
ks apterrs specticaly Semped
actirate westher dormation |o fagh|

Saates st e PSR the denthcs
srknce o urliwhi w8
Sovisagh oo ermkinisl sespace Thal
nalional weoerty wrvce provided by
matary, coast gaard, drue enforcemel
agencies and posce. Therutors, is

irfrastructers cosl should b borma by
senvices and not ckeded n i navig

Tho slimination of PSH in tvvoesr of

SSR) and Autsmatic Dependied Surmilance
Becaeat (ADS-B)

£ uppoerental prithe ation e relecten of
P5R chlered by wme AHSPs 5 £ abikdy &1

detect Bundsrakiomi. PR deargred for ATM
s =t bl gerairata Srandersir—a and 1

i Y fusiitied,

END

“Ig" Automatic Dependent Surveillance Broadcast (ADS-B) IN
IATA
Automalic Dependent Surveillance Much
Broadcast IN enables various himen
MULTILATERATION survedllance applications such a5 applcal
siuational awareness, spacing and Reguish
MULTILATERATION (MLAT) &5 a ground KEY CONSIDERAT) sall-separation by suitably equipped delined,
surwillancn sysiom thal wses i alferan il
TRANSPONDER, TCAS, ADS-B ar military rsons e Ll Apon
¥ fxaximie staris I Wetumaririn ot thou. Howewes, i ot s ADS-B IN apphies 10 all phases of flight; Curent
:;I?z,:,m” ok Posllmmm Scibulen e Y 4 it supports both airborme and surface Bqupa
DIFFERENCE ol ARRIVAL |n.m| m a E p . Curenl
signal at 8 number of desparsnd reconors. s _ " wer All
bttty In association with Cockpit Display of o
Wida Araa MamuenMrs the term Traffic Information (COTI) and Retrot
appropriate automation, ADS-B IN upgrade]
ll.M WW as
“'“”"‘“""““"‘”“‘“m”“"" '"".TL facifitates airboene spacing by pilots fen jea
dhcw.mq o tmoniiing of tarminel e and possibly in future, self.separation. IATA P
airspacs and aport surtaco tralfic. i T #
pomr o sty ADS-B IN will be a major element of the "“h:
o ey future surveillance technology mix in I"" b
i I benetns dor AT accordance with the ICAD Global Alr
SITUATION
Navigation Plan and in an envirenment Agictal
Al sendber of A Heviicn Soeiz Porbors = of Increased task sharing between
IATA SUPPORTS pilets and controllers,
A AOGE as the e pf 1 »
Y1 popasliet Technoiogy o Wie: it SITUATION
e e Fopon Surtace mm-\:ﬂ'isu- A MLAT [ WAM dnpicym ADS-B M development work (= i progress with 8
sphcancns ‘::mhmn‘ dew airines conducting operational tnals at
Aol WLAT /WAYE sppvcatrom -y e " duiriuton of speciic arports
S aace b i o i, SRR W AT faaet
HVI neght mennzrn o Iefzgration and certficaton of bl ADS-8 1N/
A Mearmeam urse of exil COTH applications is beng undertsken ax part of
Ak gl cpralional trials and iechnology demonsirabons. beford
plarning a MLAT e Widespread imglementabon of ADS.B IN wil i
IATA POSITION A Tha concept that ML 4 Cur coniderabic industry cost
When sapponed by a claar it
bl il bt e i e Y Al ATA sk o [Comismomes | v vap
ol sairhoidens IATA agrees wh he appicaton

et
Faucad Vs epesten Mmsma

.
oyl tn (S it o v o g
[ryems

(TN )

e 1 Tabriey 00 I

AN B o T =TT

Automatic Dependent Surveillance Broadcast (ADS-B) OUT

Automatic Dependont Surveillance
Broadcast OUT', based on Mode-5
Extonded Squittor (1090ES), is the
refarred surveillance 1echnology to
replace radar for the air ranspoet
industry.

SITUATION

Ao confinue 1o £y thes niscrafl wth ADS-

16 {OLIT) capatelity A retam on B investment

IATA POSITION

Where justibed by operatonal snd busness
caes, it traffic control using ground radar
survelance shoukd migrale bwans

ADSS (OUT),

Piew survedlance implementatons should
conaxiar ADS.H OUT in predesence o radar

In arspace where ADS-B OUT & declared
opn-m assocaied radat instalabons shoukd
decommemoned s $00m a5 operabonally

mwuﬁ

efficent rou
lowes enst A]

o IATA Whits. Pagar

Standards,

ADS-B

The Global Evelution of Autematic Dependant
Surveillance- broadcast

[mrsc=

and State




»
k

IATA = TADS-B &F

7 ADS-B OUT AREEBL TR — [UXEE H#EF L RENF X ks

HEZIZEMRSEIFIANER, ] NFET A 5 K 58 E #l ] ADS-B
(OUT) T

7 FRMBEYLN AN %E ADS-B OUT i THEE
7 1ATA Z# Mode S ES with DO-260 (NRA) 8t DO-260X MZ#1 (RAD)
7 IATA XH Z REMRSE, NURAENHMESITER. SARPSHIBESEHENA

JAS 2t 73 B A AR R

FEEMIBITADS-B OUTHI I, — HIiafT HHaR5EHE, MR IA I REIE,
R LU A e == A P

Rn] g AR ) 5 2R AT

13



»

N2 T L L
IATA XTADS-B & (4.
IATA YEHEBAKEZREALADS B IN 20, %&FFE ADS-B OUT R%
NRA: To& xS
H Ay 8 1A 25 1,

ADS-B IN ¥ 2 AR RIMMB AR — D EEHRE S, FHrrn 4T 2R H|
R B R TE

7E ADS-B IN N sl F 2 AT, & eI L i % B SR NGNS SE L
M (LR HERE\R R BERILR,

FRVEE IR A RS B SESAR 1 NEXTGEN £ —8, XM
HZ AR EL—,

14



i FH 1090ES 1E A/ H CHLE T &5

7 AR ST A P AR R B B P U R

7 LSRR o (A6 I R R AT 55 e B B AR BOR LB =S iz A Tl
FHIFEIE

2 EAFMER ADS-B, NEIZNEMKTY, HEinsSEEe A R
ATMFF 72575 TH ) PRIE B

2 %’?ﬂlﬁ‘ﬁﬂﬁﬁ‘éi’iﬁﬂi IATA RBIRR S E R —F 5 = P AE I 2k

15



7

ADS-B AL FHILE N &

7

7

/

7|

1 SR AL AR SR (HPL) - DO260 ~ DO260A
74 ICAO Annex 10 & SASP Doc 4444 51T

%4 RTCA DO-303 & ED126 A H {# F B sk
ETER, ik ETRERESH IR ERR

NEBEGEEFA, 2 DO-260A, B, C change X

16



— T, 2R L

XA A F TR

R

/
/

NN

UAT HAR
FIS-B

E 4 EHS ADS-B out?

Capstone, FiJHz 870

FE % re-broadcast (ADS-B R)

Mo ATM 2

Re-broadcast KIS/ RS & A

RN 32
2 B AT AZZEE. 1090 AL F

2 HEEBEFANL - 3 3000 feet
7 RS
7 BRI

7 ATM B R A R

2 EXNEIEEEIAE, Re-broadcast
)5 00 IR 45 B REAS K =S




At ved gl

5 ]
B X B ) I,
WA BRI SRS R R RS
PR3N (RATREEE 2 E])
FH R ) e
DO260B 2 7%&# /& ADS-B In BLE a4 260X H#h?
UL
e IS E] (airlines, OEM’s)
P R R 45
H5HADRSES (2BK—H)
BT
AR &8 SR, TEFHK
24-bit Huhkrg
KAT VR TE AR
WL AN
KA KATFEM
R

T AMC20-24 #i3s, ERXT4HMNEIEE Rl B Of Part 129 IB/T VB E Sk




"aﬂ'

% ADS-B SEjE ) T 4E

EHHE... e
ADS-B NRA (EHAKH) fRsEoST. .

7 Mode S #IE4E e

7 DO260 MOPS — 1090 R Z&Hl - @%éﬁﬁ;g% g

7 Ann.10 Vol.4 Extended Squitter 5 - sproa : )
B 7 BIETLHMX P TMA's

2 RTCA DO 303 SPI EsRk 4 7 i ADS-B F#Enroute SSR
AHPL BEREREE R
2 AMC20-24 BGERLEN e

« ANSPERS5H
o« MFNFEE

BB 2- BilE
7 ADS-B In

19



Gid

-

7 B ESE A ETE R B R IR LS 5 & 1
ADS-B L EE 77 I H

7 AN, eEHEZIF CHLTHRA R
] &

7 HET, MEARKEER WHLCHEEL ADS-B

A [k RIAMFrEER 7T+ o EE

20




21



	监视的演进
	ADS-B 的演进
	ADS-B 的演进- 1
	ADS-B 的演进- 2
	ADS-B 的演进- 2 （续）
	ADS-B 的演进- 3
	ADS-B Global
	不是视力检查!
	讨论监视之前…�要提醒用户
	IATA 监视政策
	IATA 关于ADS-B 态度�
	IATA 关于ADS-B 态度 (续.)
	使用 1090ES 作为商用飞机起始数据链的认知 
	ADS-B 监视使用现有航电设备
	一个 ‘方案’, 多种 ‘模式’
	经验教训
	针对 ADS-B 实施的工作
	结论

