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Design and Implementation of Global Flight Tracking System Based
on Space-Based Network

LUO Bin, CHEN Junjie, CUI Kai
China Electronics Technology Group Avionics Co. Ltd., Chengdu 611731, China

Abstract: Based on the analysis of the application scenarios and requirements of the global flight tracking of space-based network,
aim at the application characteristics of the satellite network in the field of civil aviation, the overall system and subsystem
preliminary design, key technology analysis, business focus and difficulty analysis were carried out, the global flight tracking
prototype system construction and test verification was completed. The results showed that the system is stable and reliable, the flight
path is complete, and meets the requirements of 4D/15 flight tracking and surveillance. The future application in the industry will
play an important role in improving the aviation security system, and ensuring the information and data security of civil aviation.

Keywords: global flight tracking, space-integrated-ground information networks, Beidou, communication navigation surveillance

1 2
AR R s izl B, s L e e 3 1
HEs e, s e R Mg, R RN &R R WHUNTHLIE BRI S B 2R S —20

WS 2R AS TP A B . BRSNS #8 H A2 AT SETRESEUZR R CHUDUEE; 28 — 2R AE fmzs b DX Kl
WPSBEARH THTER, T & s s i as & iz B YUY . BT, X TREEAT & mEE
EWPERE ) HORBE R SRR I RN 2 N AL B AR T T TR FBEE s sB R T B, Bilin—R k. kG
(C5 WpI=R7I8 ik, BEEEADS-B. T VHESEHR IR SEADS-C%; Xt

2020-11-01; 2020-12-01

DU EERRL T R R UG A G e UL R (2018GZDZX0021)
Foundation Item: Major Science and Technology Project of Sichuan Province "domestic civil aircraft avionics system and equipment localization
matching"(2018GZDZX0021)



Tt DGR AR, BRI | KR
SNRIELE SIS S BEE . Horr, iz X Rl
FENTER IR ESE SSEUIEE A TBEAE A, TR
BRI PR ATIRBEAN I 5 B R

PN A s
&k % & 4' @ B
7 o® o a*

= —=  pssas | L7425 BU3545

e
i k 1h§s—>wms¢4$m21 W’W
EE 135° 56’ E, 68° 42' N, 22000ft *‘\ ‘b
S § o
LA
it vgk XX1234
i — N
A L
it By il 5
G avutiill il e i kAL S A
E %}Eﬁmj /L}Ejl iR AR Ak

1

EERELE RN R B R A (Rusm
E IR 7(%]79% M . Mol s BACEE . MiPtia
EEM P, imsss (RTE2E W) F8s WHLAAEDT
HIE™ AL f%ﬂ%?ﬂﬁﬂﬂ&ﬂfkﬁ’]ﬂ/%m%, an
R— R fE B AL 2N D ESRL, H
[iEEENes l‘jﬁﬂ}iiﬁﬁH’J%)\&%ﬂhﬁ%ﬁﬁifﬁiﬁ@%ﬂﬁ
ZH o HifE EAFRIIR B S ANEER S T POz
BRBEARHRIL S . AR K, I Fﬁﬁi%ﬂ“b%’iﬁ
IR IER S5 o BB ES T G dh2s rh Sl A FEED
(I P17 /a1 AN 131 = N I 4 L i BN 4 27 A
T, T DARIE TR EE B EREE RN
2

EERMPTB TR TR L RN K,

1) IEEIRSHPLEEET R T IER BT 2%
Wi [ s B IR ST . EPRR AT 4T
2015411 X CEIBRERATAZY ) B R6 815y 5832715 b AT
BT, SRRz RKE A7E20184F11 H8 H AT S

-129-

WREDCIE AT 2/ DRR 5 Pl SR s 2 A
1TiBE: (4D/151BE) o HEIR MR T20160F6 H22H
KT (s Mt B S hEtarE ) . 2ok
75K IE A\ PA 52 Pk B S S s A i

2) BEIRASHIPLE BT R W T BB RS

, kil B shs shek A L& rofr B ST
Em FEIFREMTA 2 T201653 H2HXF (EPRERMTAZ) ) Ff
PROZELE Y 556 A8 I TIETT, BTN A EAEAHER (AL
P E B SO R S b, ¥4 55 T 2RS4
A9 (GADSS) HLElSiE: (ADT) FIRES:, ZokE
DEROFME R — IR AU LSSl AR e s 1%
FrfETF20164E7 A11HAZL, F¥F2021451 1 HE .

3) sl TR PER AR CRBRAL
NI ERE s TER T EMN ) (CCAR-121
) BBO7SHE AL WL SRR E Z RIIEAE R Y RS
HR I TS R INTMLT R, GRS AL W is
ITEAET, A B G AT FaB sl E IR e

4) BTIRIEFOR: 201995 H, HFER S H%ﬁﬁn

BNEIR A RS (esis sl TS SRR ) |

i N (s ] Sohhr i s . ki, EJ‘E

e, R, G, TS, SR R
T W (ARSI .

3

SET RSB, RIER 4352 T it JLA TR
Y.

1) MIEE R RIEMSTESR ML, ek
il o . AR . FEEWIRAESTR, HE
FEIPRTL . M5 KR R S T

2) EE: #HE019FEEE, Bitefmliah €
HUAEZEECH3 81848, L SEMMI45748 (filb12%) |
ks 5215%, HREPRTIZ953% (17% ) 5 FiiHE
20394F (ARIENR A AT ), rhE RS 600
ZREHASAS, K, RIEMLE T AR SR 293 90028 €A1
fEN, welE 752912 50048 kLR

3) BIADS-BEm TRk HurfEWEELADS-BM
LA, ARPEABA S READS-BAGVAME,
BT RS LB ATE AL T70 dB, B IR HARAS
INF5 0004, 4TEAS S IEHRAS R T90%, s g
FAMET60's, Fdhti AT S AL T1 Mbit/s,

BT REEMI I A BRI BE B 5 A 4 3 LA
ARGy, REMS ., WD K%, M SR R
G R ] P 200 53 RS e ARG AL NI 2



-130-

Wik | Dby DIy e HIAADS B
|24 | BEERT5% FHZ FHL

TARSL THRS

T T T T T T T T T T e T e e 1
I
| et . Ko fAfk LR HEADS-B HoAfthfE>
Vg | CFPEIEE | g || kg | | e | | D N R :
e ]
T I A g
Bl RGN I SR |:
:% Bk I
|§ T A SRR |
R A T _ T -
oS- T T T 1
Hbif |
| maksm AFRUEELE B
| 5 '
R F §_______ g--0C
r ——————————————————————————— ——= ==
Myt Sy iU A= CiU eI A=S 1 e KK 22 s l
| [ T\II(HBI ] J\«ﬂ;@b ) III/J\+,ﬁ¢ U] Ltﬁm&?f’mlﬁl? I)rJlrI:lbalﬁJ
| 2y || SRVIBEE || SIRIRLE SHRGRERE: SRRIHERE SREREE || - I
ol R T R TI P FTIs R FTIs |
e ]
2
TRo A FED AL b 5 2 T v T F RS DA EI PO Py . s ey g i

4
1

BT REMS R IPLB B 2%, HTH
fezsith 2 R MPRE EEAEOCE B, R aERmPEEENE
B ALAE BACEE H O Zs B B R 255 25 Fh
e MIARGCRIIETE EEAHE Bl LR Tl . Ka
PER Dl JbHailcsr . ADS-B. BEE Sk M5,
H T RE ML 1 2 BRI E EEAL R R RN R G4k
(AAHSEBST LI ) W3R

ET AR S AT BAsE R, PEmPhE
ERARDC ARG Audh: ML Ball 1 24 . UK
Tl A%, YA LB R g M sE
T2, PHADS-BT A%, HIJBENETHEEA T,

1) HUARLSUEE il 1 A4 2 DR FARA T T
SBU. myoiHas TR RER . DI/ ARME A RO A /o8 T
FRITHLD RSB A O B AR S C MEE 4L,
A DASCILES T DAl B 1 v e e R B B i A B R

AR AE S IRE , BT M as AT T
TCHBIX [P EE B

2) FLAKSIB Dl R FHIMODMAN, L 5[
KA ITKPSU, B DB R4, JHHTKa
BB e D AL s Ml RO G, O kLER
HEET SR DR S I, ST ey Tl Bk
HOES AL E AR . TP RS DA AL s a5y By ST
M AT Al T oK . AN L SRS S
oL SRR . 4B g S I s . IR b RS
P ACIEEM BT =R

3) Ml B BT R e AL AL
AL ORERAL A, ME IR LR AR AR, A] E
ARG, NENEMIL ARG, ERRNSSEM S
RDSSH{EIIAE, TIHR DSSER S IR kT
H OO/ RS R, HIBONARDSSIRS 5 R, Naul
BSENINRE, SRS heoRb /R A Bk, 7]
ATl ATRR 2R . AN Feias I e ) o

4) HUBBIREE T 2 F BRSO M B B ]



-131-

(1)

Hpk, FILASTRAD /1588 A b Bkl , Ham S et
FVHE/ DIl/HFE, 3T Dl eE R8s = 2
Wi Sz T T mz X A HEE R, Al LSS RR T 5K
FOfr EAR T SETEdEERN FHAD S—CHIfias 78 B Bhiy
WAIRE 15 FETEIREE YA CAR SIRSCHIMZS #% H 58
B A IR SR

5) MLEADS—BT A % £ 2 SEU N FAUBIR |
R E S i AR T CASEE: . ADS-BM HIH A
TCAS/ATCNZEHARL . ADS-BZBUA 10 E 5
IRAFCDTIL, S DR B dla, SRLAT 7%
B B & H Bl B ikt A7 A A R B s
SIhRE, HAlER SRR B R TR, TR T
FESE el E AT . B IEADS-BAINFEILADS-BH
—EMIE, . SRR BRI U KL IRAE 715 $ei
BHEINEET), PLRIPSRASIS RN . ALFRBE 15 KHL
FES NSO R A T i R 5 SN S BRI i A
AR, BRSO PR UK, B
LEHAS

2

ST RIE ML 1 BRI i T AR et i b I 4%

B
PFD ND RY ND PFD
A A A
MFD
!
VI‘IF( 1) < A A v A \4 > H:F(Z)
Kk : ik
N IMAFE ik
HE() |« x y| VHFQ
< y y >
A A
AFDX[#2%
A \ 4
At ! ! it ALt
VHFG) [¢ AT T ST
A R e K 5 VR 3
< Pl P Pl [ Rlgs >
) &) @
Kl
ADS-BFIL# | > 7
L) ’ - i i ¢ « S =
< > LT < >
A A
ADS-BH#
LI i | A\ 4 A\ 4 UiIlR)
TR T AHTIAR

(2)

NG Z G WG EALT S A G DA S0 26 B T 73 2
Gr, AL BN SIS = W R A AR G R T AR AT
TEANII M IR T T RAEAR SR . 2T REE 24 1y 4
BRATHE B A R 2 e s 4R

4R, MRS R, s BALEES) RSt
DA K BT 2 N 53 2 e DIfe ket H 5 R i

1) HbTHIHE N 53 2 Gual a6 8 K — AR L/ K afii B
PR, ARsE RO RETSKIIB A . ELE
TBE . ADCC. izAn]l, [Em%E D E ML LR
LW, EECEER T LS, RN AL S R AR
ADS—-BHLI BSOS 2 i1, S 24 s S s e AN
SR, S s B2 IR e BdE o 14, BaRpit
BEOCEhsEe . ), Bk, SHE EALEAR
e M H M R TR B .

2) HififE BACEE Y ARG L B ST N\
RGN NP B EE 2 IR B, P EdE 2170
Xk, IR S BN SR, SRR
Ui AR EARRPRAE L . NEE, SR 3
M, BRI AT, KTCRATE, AR TS
B, AN G — T EIEE ER IR S BT Rl T, A



-132-

st
R AL 1 bk
IR — A Kl T B
HE |7 SKaliEs T,
[T A At T3 S T 3t
VLR TS b G
ADCC 15
AL g
fiizs T
it
FAtds
At F bR
ADS-BHUAHZISAHL

WU RS E:

|_,

R SCBUNTHIE B A8 o3 A B P FhL . H R RE
i MR R I A A a4l s TR AL
Paslee . MdsLH. Sifr . SRS . Bl s, FEA
A7h . BUBRHBS, GISHER(E BIRSS; A Hbifi (s &
SERRST ARG, MBI N 53 A oA I 2 £ B s T i
R 5 P AR TR R F B TR o

3) M Zn N s A g e A w) . Tk
AT KHLEDE AR RATEEERT] . e A 2 H
PRI N 2, ARPE AR T PR, 2
i D RE AT AR TE S TE A RIS o H A A0 Ah A
PLBE T IRSS . Hefilifs BAETEL . WIULBEREIL ., =518
PR SO MAREE . ot B
ADS S HAUSFIRE . WP ER L AR ik 5595 4
A, GfERRE, RBEE. BhE. NTE. &5
2. BARENE, W Weblf) HI P EIR

5

1

PERBUYLB B R G oc st BOR 22 ARBLAE 345
f: —RAGZM, WELEEAR 242 H R

o5 Bs HifB Ay, AN SR I TR SR A o £ 2
BOR, WEILBEFTE MBI . 2L2g0). 2%
EERS . 2R RO £/ JCERAB RN I — AR PR
AAEAEIBRT R, Al Tt
JECTSO-2C604HREDR | R EGPS, HUEIAF T
PRIrIEL, WAL B DAm g i 2 A o T3 S 1

1

o

|
o

SIS R
SR igi
SRR LA
Bl IS i%i
ORISR N
RS IR L%i
KA A TR BT L
VNI A TR EREEAE | )
T AR o
RALEHHS AEVPRAEAA | |
U R RO i%i
A A BRI TEAEHIETEH L

EARDCIADEL, WK 2B TL 5 8B = R UB A 4L
HI AL = SIS BER DI MAZ O PR R BEEOR, fR
I 2t P A O R PR AN AT S P DA R BE A AT AR 1 =
Ve, PR TR AR R . I IE | At RS T Y
VERBZER™; =R BHUMGETT I, Tk TR & 4
PURGE TR, SE Rl s 5 A PEAS A A Tl M £
%5, HRUROREL T RERA 53 A K A ML e 7 Tm R
WEGEEM KA TR S T4,

2

BRI B 1] 28 278 12 AR P A5 THT R DG BB
AR —RAGRMITM, T AR — R LA
GO, KRERSHUPLBEEIR A E ShiER R . R
gL RGN BIEE L RGARFRA— R £
55 A AR . ARG P S OB 5
TRAREET I, WiE 2 ERpLE SR B R BT
H AT SIS R B2 o K 3 A e BoR . 535h,
BT 280 T 5K Bl 2 2 L PR e il
LRI T AN BBOR, SEBLEA AN A PR
HERRFAR o

6
BT, FERAe =525 dim, FNBelsEm 1
AT AL D BUR BT A BB R Es E

{H TSI TR EE W 45 1) 4 BRIUE IS 7 AR oA Y R )
WUZEIIR T TRV RE S UNROHE) T BT, s A%
SN TR, VST S AR .



1

S R IE 45 1 2 BR AT T AB B2 I R i D A %
P, KWL SRS B N IR SARIRNR L, Far
SERMPEEEERN HF R . R EREE . ANURm . i
REPEAL PRSI TR RIS i 7Y 45530
g0, RS REN HENREN s, TRA%
NG B A SG S PRN, R I T REE M5 11
A ERUEEE R AR G T TS 3R 55 N T 5 1) 56 2 U
ks fm, FERMEE OB A A 7lE 2 s TR
B, PRI RS R 5 RN S s iatgeur

2

WA Gt T S AN R e A S B A 3 s B a5
ek, RN RN BRI LR, AESHIL
FH A SGPS KRS, AAUIIEL Dl s 22203
T M BAESERSS, HIEK B Ll m RS L T Y
BN UL E SRR o G L S L AN PN E S 25 % N TTETE
s B BT A G R RGN, KRS
BRURBERIR G SHOER R, 2T SdEC
H, B THPT IR BRI M oo,

3

BT RIELRL I 4 BRI AB B R 2 0L &5
(A ) MBI, Bl SR mAT LA
LR DAl isees . MUK B Dimsees . Hladb=pinrga
PRI . MUEEARRE AT . HIEADS-BIER T,
VLB T AR A R A MRGUE 5 b I T IR
WIABSCARAEIE IR, SR e NG . i B AR
Bk i Zans i R . BN, b TEIRE
BAT AN, TR HE ST RE MR AL
EBEEUZSBORTEM . AnfE . e SCfF, IR
CTSObME., &l . dEfsm .. B TAeS; Wit
Tl F T ARG PO ELB B R S . ATk
PR, FEERRRACERRARAE . BEbRAE . N TIARAE .
EBAELARFRIE . NPIVFRTRRIESE

4

BRI UM T R L gk T s . St
Wk, AT 5N o2k g £ LA
ROy, BlannEdb =l B B R T T R 5 G PS Mk
RGN HA DT, SERATERETIRE SV
SRR S 0T, B =R R T
e sige =Mk, ke 5 T k& 2 s
PENL FHB AL AT TR,

5

N SE s R et R B UE PR I S A L R
B MG UL, ARG T ORI ML 2 BRI T B B R 4t

-133-

2K, VA SR DIl A 48 MUK 9B Tl -1
ARG HEAL RSB T A % PUEEIRRE T &R
4. HIBADS-BY A%, MIEAD A%, WilifEEL
BT ARG, M2 N5 2 g LA M e B BRI R
ARG MIUETT R, SRR IR g, 4
HROHTIBER R G, Boa MR B el i Uk R B
Ve, W HAIRAE K AR BELR L (S
B, gifrion . BdAZE RALEE . ARG RO R I E
M, W BE E IR R s | RN
MRATER s BT RGN UERES, TR &
BT MBI DA R e B A BR TR B AR e O L i
BUTIE, JTRRIET RIEMIZ I R BRI i A S AE A F]
R MRS Seed M5 R K

ETARNELEEA SR, TEWPITRE 1
ST RIEMIZS ) BRI BB BRI A eI, R 1L
WA ARG, HH S v AT 0 A S A — AR
PEEAEE, B ARG iakmds WL, mA €
ML, PIRICAN32E CHUALEHBE:, SRR — AR B
PILRLITER AR . R DR . db=b R, rhEoN DA,
ADS-BERL . BEiE et i, S TR,
A BALEE . 17, Bon. R ASEIRIAEN F .

T E AT BT AD S—BEHRAA LBt T 1 28kt
PERPLB BRI RIMRR G T, ARG BI04 kAL,
B KW IR TR USSR R S A &
%10 000RADS-BEIHAHLFE s, R g Skt 4T
PRI TR B . HARRTHERA LB RS ML 21,

AR, A=} & 2 IR 60 s, ADS—-BEWE &

AR 2 s, AERTHEIE BRI A 2 Gl il i D3 2
1 ADS-B
ADS-B
/ / / /
1 10000 9977 99.77% 10000 9996 99.96%
2 10000 9964 99.64% 10000 9997 99.97%
3 10000 9995 99.95% 10000 9987 99.87%
4 10 000 9944 99.44% 10000 9923 99.23%
5 10000 9946 99.46% 10 000 9995 99.95%
6 10 000 9954 99.54% 10000 9954 99.54%
7 10000 9959 99.59% 10 000 9944 99.44%
8 10 000 9936 99.36% 10 000 9939 99.39%
9 10 000 9978 99.78% 10 000 9998 99.98%
10 10 000 9988 99.88% 10000 9999 99.99%




1E99% VAL CF TR R AbF R Rt i), Bl
BINFAN ), AT RS E L SRR MRS R R
W, TR AR Gl e BB R E A2 4D /151 EOR VA M BE60 s
L — R LA B LA S 61 B AR A e oK

AR SCRIE S RO T R P 288 7 B F s g 7 1Y 2

A ERRTEER, R % AT fe LB R Y
M RGO THRIE 15 5 b B A 4

(2]

FREER s . HR R B AT 2 B B e s A R T T 26
[¥[Z]. 2017.

Civil Aviation Administration of China. Roadmap for the building
and implementation of a civil aircraft tracking and surveillance
system([Z]. 2017.

PRI R, AR AT RS R G 9k 2RI ).
2019.

Civil Aviation Administration of China. Roadmap for application
of BeiDou navigation satellite system (BDS) in China's civil
aviation[Z]. 2019.

ICAO. International commercial air transport - aero planes
eleventh edition: Annex 6 to the convention on international civil
aviation, Part I[Z]. 2018.

R R S . KRB LA s s i Ras s Taris e
HI: CCAR-121-RS5 [Z]. 2017.

Civil Aviation Administration of China. Rules on the Certification

of Public Air Carriers of Large Aircraft: CCAR-121-R5[Z]. 2017.

[3]

[6]

(7

(8]

PRI B IS R 2 iy i s fas Naq T sk iefa i (AC-
121-FS-2019-133)[Z]. 2019.

Civil Aviation Administration of China. Advisory Circular: Guide for
air carrier operation and surveillance(AC-121-FS-2019-133)[Z].2019.
XA, Fikar KM AR R o 2 A e PR B AT st g 7 ]
AR HLITUEIR, 2018,58(6):738-744.

LIU T H, WANG H Q. Thought on application of space-ground
integrated information network in domestic civil aviation[J].
Telecommunication Engineering, 2018, 58(6):738-744.

ARINC. Cockpitdisplay system interfaces touser systems: ARINC
specificiation 661-3[Z]. 2007.

ARINC. Character-oriented air traffic service(ATS) applications:
ARINC specificiation 623-3[Z]. 2005.

(1979-) , 5, WL, iR AR
SR TRRNG, =BT R IS (7 B4R |
SRS S

(1983—) , 5, wit, ks A
FRA RIS TR, SRR FOT A R AT

(1985-) , 55, Wik, HlRHTam A
AT RN, F ST A D) A £ R
%, s ST



	128

