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Abstract ; This paper reviews the carrier aircraft landing guidance systems and landing datalink develop-
ment history of US navy,analyzes the information transmission requirements of each landing guidance sys-
tem and the functional performance characteristics of each landing datalink , describes the developing trend
of US carrier aircraft landing datalink and explores the technologies of the new landing datalink. Finally,it

makes some preliminary discussion on the development inspiration for China’s landing datalink technology

and application.
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Tab. 1 Development progress of landing datalinks
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Fig. 1 Communication concept of SB-JPALS
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aircraft landing datalinks

3 EEIMBESRBRARRED

P THIRZR ML 28 4k AT RE RS- 7, 96
Vg ZEANWT I & TR A L5 | A, 3 T kL
FIR A 22 APl RSV | R IR 2 SO 5 e
i Z P AILEY RS | SAR ] 20l 5L Re 1. It
Ab, T TC AL A X 2 AR A B 1) 15
PEES SCEMME ATEEME ST RRR D SRR TR A
BUR HAE A5 77 2t By B AT B B % By
FIR—AILBL I 28 B AR — I 2 BA AL ) G A BILAE 2 BA T
&L, 5% X-47B 4 H 3h & ML R BE
KT TINT B4 4 | 128080 4 7 AR INESE | ik ot
AIEEPEE T R BU T g 3, BRRE PR B 4k 142
AR EETC AL AL I s (7 R TR 4L Bt T4 nT
S 25 RS 220l 55 38 M S oK B AT
AT A M A AALE M RE 1, e HAR etk
UL T AR B R BE 1Y & ks, ST N
PR, WF 5% H AR R AE Ry Jim 22 3K 1) 25 0 5090 e &
&, A — R X,
3.1 {REEEHEEA

TTNT BB B8 A T 5 1 A B 43 | Bk et Bk
SN AR RS 24 P OF R A, OF B
FEAS R4 T 8508 322 A %) [ B mT DA A7 5l & 2%, T
A R BRI X 22 ZE AR B AL SE R [R) 28 5] = TT-
NT {51882 A PP SCR 3 T e il g i i o 80
X0 Z R AT P Se o 25, 7 A — R B[]
7 AMEIE ST, 3 (5 18 5 R 4 i 21 93
BT TR, SR AL IAR S I8 A S m it /e gl
55 T AR IE AL S AR, 5 A8 SR 43 54 &R
GEAHLL , HA AR A HEBA SE R A 48 . TTNT 2 A

- 594 -

FEMZ I A UGIE 87 e B BRI T & 171
Yok AR FE I, STEPRGE AL Ah TINT ZE A8
PR, AT 2R 2B ST I ik b
B RS BAEAS [ AR AREE % LT A R, 2
) BN, e P b S A 2 2, PR IE AR - HL
15 ALY A IR 75 S8 60 Bt T 75 A A8 A 4E 22 8% [
O 4 XU T T AERE
3.2 ZHRAXF=ERFEAR

TTNT % FH GMSK &5 s i/ i AR (55
A s i AN RE 15, LA 0 R A TR A
FIFHR AR T A5 I 2 A w55 o, vl
SR B 2 L DT 5 | 5 B 30 £ B A 8 R AT )
EZUNIEA S BN S STE Y P ST E S )
St EE A MR R TAER Se s B, T LA
e KA 48 ket R B3 19 B, A RO R
ES SRS iE ] NGBS IR = 4 IS & A R 3
IR G | 2K
3.3 mTHETEEHHEAR

TTNT I 15 1B R A 5t Ak 1 = 4 B 31 )7
3, 22 P Bk e st AR L BEAIL A, ISR P R/
PRSP E AR TR e A R
B, B8 i (5 T R 2 BRI SR = B 1k &0
BCA =T, AN, TINT R MR Turbo 4 fif
5k S IE R & AR RE 15, Sl i RR i, A AL
B TR T SRR, ISR SEHEAY ad hoc JCEK N
LR AEF R T FE AL, XoF W 4% 14743 A X0 e
Pl A U5 43 A0 X B A 4 e, A 9 £ BT TSR Y A
AR BN, ERERREE T IT5 1 484550
R ATL G B v AL, — P35 T &M
e
3.4 ETIPHSLEEREAR

TTNT R 1P YhSUR R 4540, B i el &, 4K
Pty RS, W4 5 B AN e (P Ge
i R TE PR ILZ R P E B AR T AL 2
TEAMLEE Z MR L2 A S AR5 5 | 5 &
g5, R FUEEEE L 55 1 A A B LS U
R P, BBk, TINT SCRF 1P PRSCHR SCAR i, AHXT
B E N A s — | RS X R i 1%
B REE O g AR AR B R BR A BT LR AT ]
Fp M5 BAE RN, A5 R 26 LB 48 A P04
REERACTTIRT R = AN B2 €/l TN



55 56 45

BRIEILL, BTEHE - 3G 251 2L AL R i 1) A Jie S5 R

55

3.5 HEBERAMEAR

TTNT R ad hoc JCZ& W 24 25 4 | ) 4 Pl 33kt
VASPUNCINEEEEAY i =53 NS 18P 2 G S 5/ S
PR, LB A S A I s X 2% S5
Ak, P S At LK B AR AT E AL AR DI RR 1T SO0
FOPAE R R, N YRR, A SUGE )RR
H 2% R P, S IPR S e BT A L A TR
WA BT 4, P26 R R A IE |
7 R R P 2% Tk SRR B o B AR 2 A T K
TIR I E8 22 4, R B AR A5 I AR 2 H L2 BAA Y
R, AR HAEAL S PR 5 |12 2l B ) 48 1 F b
AR AR A O T B AT S R A A |5 D 25

4 RERB®

PR BRI AL I 0 22 A A BE A R AL
ARAMRENE U136 5| T 42 [ Sk 2 BA LA
PRAE SIS Y AL 515 T B2 R T 10
Ko g A LB A BE 1 s iy B — ik 5| (5 BAL
kTR e IR EZ RN L S EE 28
R B WG R TR AL 5| T8 4 2 2 55 e
Pty B doRs b 25 AL 5 | A i Y LT R B U T =S
HAE ] A2 RAE X, AR P B R 2 ~ 3 TR
PR A B AR A5 )5 SCOORE A — A
IR R -AILIE] AL AL B0 1) 52 e 2H i
15, HLBEH JC LB | 35 WA i 1) 8 {5
I AT EENE PUTIURE N SR — 2R T, I,
Jr S O TE AR 5T 1Y O 1) 2 AL LA =4
J7 I

(1) sz >R opT, 76 8 AL -HLImE A RN

BT YR/ AR BA NI TAPEMTE K,
FEGT o3 AR BHIL A I A A , 4 T A R 2 ML 5 A T

FEER RS 51 R RN RR AR I HT T
BRHET R P& DA A (5B e ), M se %
(25 T 22 BE (Y AL ML — L B 15 A

(2) FEALE LR R BRI A, S THIR ML
LI 15 D e S R AE

ST M A AHL TE AN LR K AR e
R N TR LR FR 8 M AR T R 1, T Jre 6 AR 530 B AT
MP3E ] SEPERG S8 BT 0 Bl A PRidt 4 M S5 HAR F
FE , LA DR AL AL S A 25 R AR AR R I 45

(3) IR it i T B A

MRS B A S AL A8 ATL — L 3 ) O 28 AL 20 BA

[ ) F 0, 20 )5 LR LML P (4 1
it HLESCHRHIC S BT GRS, FEHA
FALFHRAL QPR IR 2 TR 15 22 B
FRAILZ R AR AL 8 i 35 L A3 ik s pL 5
UIRSEECE UL ST B S vIRCE N € I v Bl w4 €
TRAZEH , MAh SIS iR 22K 55 mte s,
i E AR AL AT S AL ke 2, L B A a4l
Jedk B NS PR A 2R B e SRk

5 ZERIE

TEAGE 8 SR A AR e Y U R T, R R AR
AHUHUBEN 42 A sh & M EAR B4 #i 2 2E,
HLBEE % IC ML 2 LRE 25 A 02 TR A e K e A
MHLEERS 5| AT 2 /93 IUE R 75K, W i 51 %
AR AL 101 B HR B0 ) LA 155 ok — A TR A
BT, A AR SUE SC R B BN E LS | Al
B BEBOR BEAT IS, AR SO LS = KO
TR A B 1 T & B B R e ka4 IF b
TR L AR R A £ R, B s R A st
REB B g R Ao R R AR A ) e 1 A
JE BAT —E R LPRZE M E

S

[1] PETERSON B R,PULLEN S,PERVAN B, et al. Investi-
gation of common architectures for land- and sea-based
JPALS[ C]// Proceedings of the 18th International Tech-
nical Meeting of the Satellite Division of The Institute of
Navigation(ION GNSS 2005). Long Beach, CA ; Institute
of Navigation,2005:26-37.

(2] fdfe. Bllge S CHUERER G L AR R[], I
HEEL T TR 2009 ,29(4) :39-42
RAN Jianhua. Review and foreground of data link tech-
nology and aircraft landing system [ J]. Ship Electronic
Engineering,2009,29(4) :39-42. (in Chinese)

[3] EASLER B. Joint precision and approach landing system
(JPALS) program overview[ EB/OL]. [2015-12-20].
http ://www. docin. com/p—304206789. html.

[4] STEVENS J,PIERCE B. Land-based JPALS technical o-
verview [ C]//Proceedings of AFCEA CNS/ATM 2011.
Olando, FL: Naval Air Traffic Management Systems Pro-
gram Office,2011:1-25.

[5] COLBY G.Communications,navigation and air traffic con-
trol for unmanned combat aviation[ M ]. Washington DC.
Navy UCAV Technical Support Team,2011.

[6] JOVAN D. An autonomous carrier landing system for un-

- 505 -



www. teleonline. cn

HLTRE A

2016 4F

[7]

(8]

(9]

[10]

(11]

(12]

(13]

mannned aerial vehicles[ C]//Proceedings of 2009 AIAA
Guidance , Navigation,, and Control Conference. Chicago,
Illinois ; ATAA ,2009 :1-5.
CROSS R L. Method and apparatus for multiple input di-
versity decoding; USA ,US6995693[ P]. 2006-02-07.
e, AT MBI BE A A R BUIR S A [T ].
HL IR AR ,2014,54(6) :851-856.
LI Guihua. Status and trend of foreign military data link
for unmanned aerial vehicles[ J]. Telecommunication En-
gineering 2014 ,54(6) :851-856. (in Chinese)
DAVIS G. “Future applications and missions for airborne
early warning platforms” considering network—centric col-
laborative targeting[ C ]//Proceedings of 2009 AEW and
Battle Management Conference. Amsterdam, NL; I[EEE
2009:1-5.
FRANK R J. Dynamic Socket
US7733839[ P]. 2010-06-08.
GHANADAN R,TUFANO P,HSU J,et al. Flexible ac-

cess secure transfer ( FAST ) tactical communications

Waveform; USA,

waveform for airborne networking [ C]//Proceedings of
2008 IEEE Military Communications Conference. Atlan-
tic,NJ:TEEE ,2005:1167-1173.

HERDER J C. Method and architecture For TTNT Symbol
Rate Scaling Modes : USA ,US7839900[ P].2010-11-23.
United States Government Accountability Office. Spec-
trum management ; better knowledge needed to take ad-
vantage of technologies that may improve spectrum effi-
ciency[ R]. Washington DC: US Government Accounta-
bility Office,2004.

- 596 -

[14] M. —Fiogr AL 1P B 6k I 26 B ph S L[ )] /e
A ,2012,52(6) :992-996.

FENG Bin. A new routing algorithm model for IP data
link network[ J]. Telecommunication Engineering,2012,
52(6) :992-996. (in Chinese)

PIZZ1 S V. A routing architecture for the airborne net-
work[ C]// Proceedings of 2007 IEEE Military Commu-
nications Conference. Orlando,FL:IEEE,2007.1-7.
SRS, BET TINT 19 JE AHLHLEGE (5 R G0 HAF 5T
[ D] #R T RHE R, 2013,

ZHANG Jihan. Research and simulation of The UAV's

onboard communication system based on TTNT [ D ].

[15]

[16]

Chengdu ; University of Electronic Science and Technolo-
gy of China,2013. (iin Chinese)

EE BN

$REL(1968—) , B TTIRRIT A, 1992
AERR T2t 22, 3R g TRR I, A
) A B RIS IR Y TAE

concerns aviation equipment demonstration.

Email ; qghong@ sh163. net

PR3 (1985—) , 2, DU 4 BH A, A+, TRe0in, £ %
N2 5 U5 DS

GU Haiyan was born in Mianyang,Sichuan Province,in 1985.

QIAN Guohong was born in Wujiang, Jiangsu
Province ,in 1968. He recieved the M. S. degree in

1992. He is now a senior engineer. His research

She recieved the M. S. degree in 2011. She is now an engineer.

Her research concerns aviation communication and navigation.





