2020 445 4 ] RAXHZIT SR 2020 No.4
KAEE 139 Civil Aircraft Design & Research Sum No. 139

http. //myfj. cnjournals. com myfj_sadri@comac.cc (021)20866796

DOI: 10.19416/j. enki. 1674 —9804.2020. 04. 004

#lE ADS-B OUT i &£ B MISE A EHR

DU R 7

(1. PERAMEEMT ZF O LZAMELE T HQ, T Z 710065;
2. PEIRAME LMK = b @4 H R, 7% 710082)

 E. ADS-B R A A SR TSRS , R —FE M RIS AT B AR . ADS-B OUT J& ADS-B iy REA AR,
TAR IR R 2R AL TR E AL R S8 (GNSS) ARBUILZS 240 E A5 8., B AL AT BLR S B sl CHLR AL & R B R
SEOCHEE BV T ADS-B R AL, 8 i 3t a5 B i LA R 3R 0 2R A G i b T i/ 3t TR K580 P o0 5F . ADS-B OUT #5012 fig
HIBLEL ADS-B B Fl ADS-B Ml # 34 [Al SC B, MLk ADS-B B A M HLaR M AR BE A, i 075 A SR ML A SRV A 20K
AT 20 T ADS-B £R , %) ADS-B ({75 5%\ TAR BN s AT 1 A, %) 55 (LK ADS-B 5 & A 5 Y IE AL A% 30 LT
PEAT T RLERANVA G, ST AR B T3 A T A AT S B Tk, X R e i A IR T H R A S Y R AR AT T
KL, FFRIHLER ADS-B B A B A R FIRH G IS TS5 PE 4 ) 1 BeAR

KR BN ADS-B; HLAR B2 A5 Bk vk
FESHES: V240.2

0 5%

ADS-B ( Automatic Dependent Surveillance Broad-
cast) BB H SIAHSC AL, 2ok 25 -4t 2525 3
7305 S A 1L, IR B0 KL A B AL s
SSHARBL YR H A T2 R AT AR

B 3, 5 2 W1 B g RS B, T LA A #
VEFNHL T 3] 7] 5 AHOC , 48 5 ZARAHL AR o 10) 25
S I PG (ATC) FHAD T P SR AL HUE B . Bl
BB R IB T HPEREDE T BAE Rl FE Tk L 48

FRE) 1 U A 2 A AL T

ADS-B i LA Bodli ik - S #5030 (1090
MHz Extended Squitter, faj F& 1090ES) | 3@ A 175 [a] 4
& HL( Universal Access Transceiver, f&] f5 UAT) Fl 45
24 e JOBCHE 4 (VHE/UHF Digital Link—Mod-
eld, i FR VDL-M4) ),

ARICH ADS-B FARGEAT T A, 07 L AR T
ADS-B 5t AL W BER, 2347 T ALZEL ADS-

* B{E1EH. E-mail. liuyang7635@ 163. com

SCERARIRES: A

B WA IR NI AR, BT L o Hr Vi
KU UESFJ5 A HLEk ADS-B it & I ALAT & 1L 5
UEJTEEAT T A IR B, A 98 45 1 HLEk ADS-B
VA AT RN B O 1B 2T H AR A R] R
i, XLE ADS-B 5855 1 & JE& J7 1) FIAR 5 A9 2 A
BUEFE T T BCAR X HLE ADS-B B A AR Ik A
A—EMSHME.

1 ADS-B A

1.1 ADS-B £iARHEA

ADS-B J&—Fr 15 23 rp A0l 18 AH 5 1 R — QK
MR, B s v sl 2 i B A 1 S A ) TRBILAE
LR L HE ML A ) =B B K
PLER St HLZ ADS-B 545 5@ IR AL PURIAS (A2
e TR R 5 5, A At i s A0 HA KL 3R
AR IR 48 RATHLAL, M B 7> 245 ADS-B
i TR RO SRR

WL#% ADS-B I RET] 49K & 1% (ADS-B OUT) FiI

SIAE: x| M, 6. HlE ADS-B OUT # 4 3 At 4o i 7 s #F 28 [J]. ROA WAL# I 5 #F % ,2020(4) :16-21. LIU Y, YANG B.
Study of airworthiness verification method for airborne ADS-B OUT equipment [ J ]. Civil Aircraft Design and Research,

2020(4) :16-21 (in Chinese).

16



2020 455 4 1) X

P, 5% #L2 ADS-B OUT B il AL 46 ik J5 iE WHE

L (ADS-B IN)

ADS-B OUT JE45 ML A HL ( F2 202 S A
L) AE Y e T ik TRALAY AR SGAE R, OUT g
JEHLE ADS-B BE IHEA DIBE , H B SC Lk
AR5 IE W I81T  IZ I RECH LA LRV E R AT B
AR, I 1 s

B 1 ADS-B OUT

ADS-B OUT RGN FIEHE IR AN IE 2 o, 4
TEHLEL ADS-B 35, i r I, U e B2 UL 25 -3k
YR 25 PR R G5 (TCAS 1) ¥ AT e 1) I R 4%
T 7R o JEAUH A rp, N 7R R 4081 3%
I AL ADS-B REERILLIT, W] LATE R 45 2 DI AE
My A 3T

B2 ADS-BH#EiZ&FINEEREE

ADS-B IN Jg 45 CAIL 42 SCH: AL 3 b T 35
%1 ADS-B OUT #3C, M HLALI FAis 1 T4 LA s
SCRFo An3E i B 3CE (5 B R 4 (CDTI) , &
FTHLA ] ) 7 i 30 J8 i Foph RAL A B A7 A3, iF
LT CATHLAL A B R B AR Ak, A8 A BRI 1)
RE ST, B SRAE S EIR H A s 3 R,
1.2 ADS-B HiARM AL

ADS-B FUH ik W D REXF b L 36 1, 5 8 B
A B W IR ———/ R AR EG, BT

3 ADS-B IN

ADS-B # AR HA LU N (1) WEMAS s .
B B R VE T GNSS, & MR 10 m, {5 BK
o (2) 52, ADS-B i B {5 B B %N 0.5
s, BEWEHIE N4 s ~10 s, (3) FERHH R
5, e3P T B A N R 34/l | ELA T e A 1T
Fir , ADS-B 1 ] 0 2 1% AR 29 8 10 5 36T ~ 40
TT0, 2548 IR FIB Y20 100 J5 9250 ~ 400 J5 36
JCo (4)ADS-B FiA M, 380 T 28 A 15, 46/
TR , B T B TR A ] BUR R AT AL
SR LR A sl A SR T TAECR AR E T
L AR E L.
1.3 isfT8lIk

IR E BB B 3220 3 T 1090MHz 4™ Ji& Hi 3¢
1) ADS-B, Hh[E R A /T 2017 4F 12 7 26 H
T E(KTF ADS-B HLER A A OE TAEZR 1Y
WA AR AL CAILA L2 A4 UEREE N nal in
WO ADS-B HILAR LA ek i i PR AE S T BH A
ER

PR Er B SR WL ADS-B 45 H- 4 ADS-B OUT
1IN Zheg, B4k, 2k HAT ADS-B IN /4" JEfE
71 FLIGHT ID % i DA J2 ADS-B J"#& Ui fg; R4t H
% ADS-B JUR S5 i 25 T RE

AT 5561 ADS-B OUT TAERR, 3
ADS-B & 15 £ ()38 L SR IE .
1.4 1090MHz ADS-B K4} &%

ADS-B Kt F 4t Hh 4 SCA BT g AR SR
B ORIIRRALL . RE WOk A WL EHAL RS
R A7 B B | SR S [ BRSOl
1090MHz 55U i {5 B AL R S B P e v S e,
I IC L B A (T ER/ R ST K& T R &AL b
k.

17



A RALIET

A 139 H

T S A B PN T R4 T, ADS-B ;3¢
A I EE RIS FT 1090MHz % B ML 25 A 5 o g
S BN B R 5E W, ADS-B LS RS UnlE 4.

PVT E— s
e
Status safe “Kw::““ " )—_.ly B sodid i
Ercoder \ Tz J
\ Timire
Intent / \__// \\,V__,A/ =

Artenna

1090 MHz ADS-B Transmitting Subsystem

4 1090MHz ADS-B % &%

2 MR G R R

B2 LS ADS-B OUT AH G MLER 75 12
FEPEHLE 5 R 19 GPS B2UlobL AL SR & A B
A BRI L SR A BE 5455 B 1’7
EHARG(FMS) , L |- ADS-B {5 B H LI REL Y S
B L T 1090ES Bast I CHLIZ % 2 ADS-
B Hb TE7 A5 A PR A O B
2.125 MR

S BN B L BT AR ML B 45, H T RE M
e EHUE MIEAUAT A B DA RS4RI R

25.1301 DHfEMN22%: , BR LA ADS-B B4 1Y
FOAABE T 2 CHLE B 250 T N 2 A 1 PERE
FLAAARRLA T AT HLAL 0 5] 5 22 e AL A 7 AT
GER BRI ;%4 )5 ADS-B 4. 5 ADS-B % &
FHECHR AR T R B REF IEH o

25.1309 54 RS I%E  XHLEL ADS-B 5%
PITIRE RAME SR T 2K,

25.1431 8, Fi% 45 f1 25. 1353 B 5% L&
%3¢, M ADS-B A HA R & 138 1T AN A A ]
AR
2.2 ARG EER

MR A% AC-O1-FS-AA [y 323k, ADS-B 14 i 1) %4
Pa 754 RTCA DO-303 5 5 4P 7K - i 15 %1 10°/
RAT/NE MK A F] 2 x 107/ K AT /N
ADS-B 2 45 5 21 K VA7 B AR I B, 95% H1E
BUAHLRE 1.5 5,99% ) LA Gt 3 s; ADS-B £
4t K 16 B A% RN 259 /2 DO-181C . DO-260B
fgEEsR

HiHE RTCA DO-260B [y 5k , ADS-B OUT ¥ 4%
P T L A2 e, W Rk 2 U D g, HOE R
o AN X LA P 3 i 6 3 5 5 A R LI A 1Y

18

FEO R B ALEL ADS-B OUT 45 1s 174
X} HA A 1932 17 7= A AN R I, 2 FLAd IR 45 1Y)
BT WA HLEL ADS-B OUT % £ 1 IE % iz
107

MR IE CCAR21-R4 25 21. 251 IR E, & &
CTSO-C166B 3315 CTSOA j#L#k ADS-B OUT &
ARG 1E 3053 WIS AT A PR S iE A BEAS 2 R i Y
SR E

3 PLE ADS-B OUT &5 ENifr otk
IE i1k

HITE AN ] 5y 77 82 238 — 15y CCAR21 ZER I 4%
HE TR RS PR B, A BAR AT A s
3.1 ik

T AW S T SRS (BT 4R i B 5]
AL EISE (MOC ) , RHIHLEL ADS-B OUT ¥ #5 HE
% 5e B S 1A — BN T RE , W 44 FR D aE A PR
PR R T A bR b, I3 R i B il 47 T &
%, TR R AN TC L H TR A F R G Rl i is
IS AFIFEA , 76 2% R 1) HLAL R AL 515 8
HERLA b3,
3.2 AV

XIHLEL ADS-B OUT 525 AT R ) BLAY A 57 1 L 2
B IR B T I A5 RGN e BT

Foan, 7 5 A SR 725 4 26, % F 1090MHz iy
HLEL ADS-B OUT 45, k% T 45 1% ADS-B {5 2
H A A AR 8RR, Hoe i 2s de sl s
S AR A 4l PR 3K 4 M0 R R AR 1) Bl IR 45
TERLZR ADS-B 5 48 i ] B o o7 >R FH AR [7] 28 551 A i
TR IESER
3.3 %o ills

BEUE WA TG A2 A AR FH A BB SR AN PR B IR
TR, L IE A S 1A e W R A 1 T DR
AHLAS CTSOA g #L 4 ADS-B OUT & 4% L i 2
CTSO-C166B #iL 5 1) M R An e, 28 5% % 2 N AF &
RTCA/DO-260B 4 2. 3 5 #1 RTCA/DO-160 ( CTSO-
C166B K&l D R, BAT R G W) BYEEK ; Thie 4 0E
JNiFE RTCA/DO-260B 5 2. 4 745 ity M 2% 4 ik B
FFEVE B A e i R I L2 ADS-B 1%
B B 5 R0 B 45 0 4 S AR RTCA/DO-
178B( CTSO-166B #1524 B Jiit, M4T K C Br) F1 RT-
CA/DO-254 [HEsR



2020 455 4 1) b4l

P, 5% #L2 ADS-B OUT B il AL 46 ik J5 iE WHE

3. 4 W ESESIE

M A RATIE S R IR TEALZL ADS-B OUT %
HRHE M EENF AL,

3.4.1 MG (MOCS)

RG4S, H B 2RIk 2 2 i Hlzk ADS-B
PR I R T DI RE , IF MBI AU = FE R
WU P TCAS T RAT AL 5 A 5 1 45 A% il 24 1Y
{5 B T RIE

FL 42 1 (EMT) A e 25 P i 36 ( EMC) | iE
HI454 23.1353(a) (b) .25. 1431 (a) (¢) , HRHLER
ADS-B OUT B2 AL | HAth 22 2 (1) 1% £ 3a 47 I A
o HATE

ABLF RS, T4l ADS-B R 48 1) A B
Il , ADS-B R 45 000 5 B A B R i i i3 2 (n
G E R FRichs 5 E R L H OGRS T ATl
PE K BRI o
3.4.2 AT (MOC6)

AT IR B AR R ) B A RRD T M
TR0 Tk A TR AU L SE A PS4 7 RO, % T3
WL e AT R4, - TE AT A g iE
AL AT

HLREAE 7S (EMC) 35, W AE AT Tl R G 4R
TAETE AT 2 M Ber g B0 T P-4, 7T 2% AC25-
TA YATIRIGAE R , AN AR A M 2R,
FHH B g im g L4 ADS-B 4578w
E AT R 75 At e T A B AT

SO UE LA 2R G0 M RE, 35 B U B N ke ML 2K
ADS-B OUT ¥#5 5 , AR H A G HT 223 10 CHL R S
T RE™ HE R

R SR, H 82 55 10E I A A] BE 10 4 A FI
PR VEAS A RT fiE B 45 i BB AR E AR Y B
HE

4 HLEk ADS-B OUT B45:E i &k
S A o ] i
4.1 T HUSEN ]

ARSCHRE N HLEL ADS-B OUT 5% 65 845 S
KU AL, AR T A PERE AT AR R, X IR
U B T 7 T TR S T

(1) 38 3335015 4, 56 30F & 1% ADS-B 2 XC
TR S B R Z WL L (1 090 + 1) MHz;

(2) BE-E 195 it Jpk v 2z [] #%) b (1] ] B 455 ( 20. 3

+0.10) ps TR ;

(3)BRIE S #i5X 24 Ardhib A, KHLZe%s T S A
AL, R T 4 pRME— 1 B U S B ——
24 (i hikAY , i ADS-B FE SIS it/ b 1A 3 38 15 X6
PR BB SCHE AT AR , BN 24 (LRSS 5 4 i 45
AR N R

(4) RATIR IR, S A6 M 1 2 v 5 38 45 il 15 it
AT A T EA T, 35 2 00 U v 38 it 5 A L A S
PERE AN 218 B0 . 12050 N 58 3% I I 360° 4% 25| e
TE TR HZR CATFIKOE AT, AN AT R R
PR RATI B 5

(5) M 56 A0 R AT IR ), o 3 Ao i 48 X 4
Wikt ADS-B i £ 4205 ADS-B i 3C, X
SCHEAT AT AL, T SRR B AL B R AT 1R B
SR B b T o T A
4.2 HRORTEME

1) A5 45 1 DX B 35 45 1 X RT3 iF
R XTH T N H A 15 R S Y L X Ok
Wi, ADS-B J2 5 (1 W IR T B, 7E R A A A
DX, 148 T B3 — ) R, BT b g A ) o v HL A
AT R X RATIRIE

TIREHIX P, CATBHIE R 56 1 1 1 st e 21 14
ADS-B OUT £ 4 FlE ik 554 LB a8 F1 ADS-B il %%
P Xt E RS

2) KRR YIRE S F AE 1B A 7 A g ) A
S AR 2 AL AR 7 25 i T — YR 1 9 ) L oAt KL
TCAS ) [7] ()23 PRI ) B X A1) 48R 4545 B B ADS-
B 3¢, [ AR A (% 1090ES $5 a6t . Bk, H5LiE
11 ADS-B 2 SC AT A2 3| K B 15 \TCAS T4k,
W AT RE P B 28 TR E ORI 2B, AT i 50 it
IV 5 R B3 — 1 0, 1 50 A B CER 1K TCAS
Xt ADS-B T 0 FEHR SCHHT i B e R AR 5
T AR 0B I, 55 A X R AR T % RS A BT
X H o

3) WATIRE Y TAEE S 7E B At 58 3E Ty
IR R AR, T Bk A WA,
BERHIEZ B IGE T A E ERR IREG R H . s
ADS-B g SCHEHIAH I AR D BE , 76 & Fh ©ATE
BHRATH BT 28 B 3 45 19 s 15 8 5 IE A
TEAS TGRS TR E TR A gt 3l (5 A
A % SC L 2 2 R A B A B s B s A S R T R
AT B A LTI H D

19



A RALIET

A 139 H

5 ADS-B KRS HE TS UL

ADS-B HARTE Y 24 i A FAR THRG B Oy i B A
BRI ABHAEH GPS (55 ) # & iy 77 =X,
SECLRTREAFAE QT (55 257

1) X+ GPS {55 M MR i Pk 0] f1,  GPS {5 & i
ADS-B #£47 H R & AL BE IR, GPS 2 4t th 35 [ JF
K, FREER X GPS W A FU7E P i, % GPS
4o R RS ) 95l 32 B

2) ADS-B {55 R #5 77 sAL 4G , AT ] AH AT
DABER , 2R B0 & A= A GPS {5 BRI B Fil ADS-
B 158 KW B ADS-B (115 B85 B Y 8 0% & 1
ek A5 e e T LA T R TR SSE AR, FH T
GG W& 1 G

FEXTLL BBl X HLER ADS-B OUT 45 1 & i
5 )R AL B0 UE 7 i3 4 DL R A8

1) B4R A MR G S5 PLE ADS-B % 4%
A, Bt A S-S0 2R 46 14 3 i 3 FES IS
B SORE 6 1 K, BEAE AR IO L} F: 0t

5 EAE R B R EAE B R HLER ADS-B B A1 2 AL
7 ADS-B A 7E TR H 0 & a3 F A=l S
PR ADS-B 1545 11438 At 50 TE 6 J2 18 il o 58 K e 1Y)
TR ;

2) #fEiE ADS-B {5 3. Bl Mk B 4 AR 7E L 28 ADS-B
BRI o B 0 ) A A 2B, 2 30 Ao 448 s
TR S A ST R BRAE S BN B, R
G IR, X LEHR N ALER ADS-B 3 4% 13E AL A7
ArHERAIESE TR R

6 ik

ADS-B FARAE N 4 FE FER 73 AR A —/ Ik
CIReN bR R o N N o S U E A R IIPS
T, I B A S Jm X AR S AL A8 i v 8 5 119 22 2
fe i T IR AR RE 2K , AR SCRIME A4 T ADS-
B 5, XL ADS-B OUT B2 HYIE AL & AT 1
W9, TR T Bl ADS-B B & il AT 4 P S Uk
53, A T R W R BT R A O
TERY IR, F X L2 ADS-B 5 4 14 A & HIE i o 2
AT T JREL

20

B2k

(1] sPERAM AR AR R/ R R
el AU A ). AEJC R IR X 1090 JR kT HL SC
T A S A S A A AT RS A T HE SR R - ACO1-
FS/AA-2010-14[ S]. Jbat: [ R AT S, 2010.

(2] /R, BRI, 2% 506, 25, B Qu iy ADS-B 4 3¢
FERTOIFTE S 9B ). AL S ], 2018,25(4) :69-
73.

[ 3] U.S. Department of Transportation Federal Aviation Ad-
ministration. Airworthiness Approval of Automatic De-
pendent Surveillance-Broadcast OUT Systems: AC 20-
165B[S]. Washington,DC;U. S. Department of Trans-
portation Federal Aviation Administration, 2015.

(4] WERRAMER. b ERAAE TS 25 FishmE
TWHLIE AL bR A : CCAR-25-R4[S]. Jb At o [ IR
Zs J7y,2011.

[ 5] RTCA, Inc. Minimum Operational Performance Stand-
ards for 1090 MHz Extended Squitter Automatic Depend-
ent Surveillance-Broadcast ( ADS-B) and Traffic Infor-
mation Services - Broadcast ( TIS-B): RTCA DO-
260B[ S]. Washington, DC; RTCA, Inc, 2009.

(6] hERAMEJR. BRMAS ™ A2 558 E
B : CCAR-21-RA[S ] st : v [ R I = J= , 2017,

(7] hERAMER. 5T 1090 JEB R SCR T #
FI Sl < AL (ADS-B ) F1J™ f 258 188 17 41 iz 5 ( TIS-
B) ¥ % : CTSO-C166B [ S ]. Jbxt: v [ R AIfL =5 =,
2010.

[ 8] &Ml 2k CHLEMIER RS H T M. Jbat:
i 2 Tl R L, 2019.

[ 9] RTCA, Inc. Minimum Operational Performance Stand-
ards for Air Traffic Control Radar Beacon System /Mode
Select (ATCRBS / Mode S) Airborne Equipment: RT-
CA DO-181E [ S]. Washington, DC: RTCA, Inc,
2011.

[10]  FEie. ADS-B RGERIRIHA R AT 5 HLELT].
T 5 ,2019(12) .5-7.

EE- N

X BH Rk ,MEARAE, IET, TS G AE BT
WA R G A E A EALF E, E-mail: liuyang7635@ 163. com
B oW 5, IREME, IRF, ZRAEG @SR BAR
KA Bk %1547 %4 2, E-mail; 674359088@ qq. com



2020 455 4 1) X B, A MK ADS-B OUT B i& it g itk 77 k5

Study of airworthiness verification method for
airborne ADS-B OUT equipment

LIU Yang' *  YANG Bin’

(1. Xi’an Aircraft Certification Center of CAAC, Xi’ an 710065, China;
2. Northwest Air Traffic Management Bureau of CAAC, Xi’ an 710082, China)

Abstract: ADS-B is the abbreviation of broadcast automatic dependent surveillance, which is an emerging civil avi-
ation operation monitoring technology. ADS-B OUT is the basic working mode of ADS-B. Its working principle is
obtaining aircraft position information based on the Global Navigation Satellite Positioning System ( GNSS), the
aircraft flight management system automatically uses the ADS-B transmitter to send critical information such as the
aircraft” s position, speed, and flight-attitude to the relevant ground station or ground data center through the
ground-air data link by broadcasting. The function of ADS-B OUT mode is realized by airborne ADS-B equipment
and ADS-B ground equipment, the airborne ADS-B equipment is set as an airborne monitoring equipment, which
must meet the requirements of relevant airworthiness clauses and specifications. This paper introduces the technolo-
gy of ADS-B, and describes the background, working principle and advantages of ADS-B. The airworthiness clau-
ses and specifications related to airborne ADS-B equipment are sorted out and summarized. The main means of
compliance demonstration were researched and collated. The test items and issues that should be focused on in the
test were summarized. The development of airborne ADS-B equipment and related airworthiness verification meth-
ods were proposed.

Keywords ; airworthiness regulation; ADS-B; airborne equipment; means of compliance
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