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Abstract: The increase in air missions, coupled with the rapid developing of unmanned aerial vehicles, promotes the development in
network oriented airborne communication. As an important hub to connect the air communication satellite networks and terrestrial
networks, airborne network has many new features (which are different from the wireless mobile network), such as large-scale
three-dimensional distribution sparse scene, long transmission ranges, mobile predictable trajectory, high-speed mobile, high dynamic
topology, and clustering structure. Meanwhile, it faces new challenges in its architecture and protocol stack design, thus becomes a hot
topic in academia and industry. In this paper, the architecture and characteristics of airborne network are first introduced. Then a
systematic summary is provided on the research progress of three important topics: medium access control protocols, routing protocols

and transmission control protocols. Finally, problems in current research and future research directions of this area are discussed.

« JEETH K BRI K E T R(863)(2015AA015603); 1 4544 A 5K 8 4% 61 357 0T 5% 5 A% K 199 4% T s P 9T 5 33 H (BY 2013
095-5-03); YLIRAE /N KAA I 2 XN A T H (2011 —DZ024)

Foundation item: National High-tech R&D Program of China (863 Program) (2015AA015603); Jiangsu Future Networks Innovation
Institute: Prospective Research Project on Future Networks (BY2013095-5-03); Six Talent Peaks of High Level Talents Project of Jiangsu
Province (2011 —DZ024)

W RFISTA): 2015-01-31; AU A]: 2015-04-09; K H IS H]: 2015-09-30; jos 75 4% i Wi I [A]: 2015-11-03

CNKI W £8 4158 tH i 2015-11-04 17:10:08, http://www.cnki.net/kems/detail/11.2560.TP.20151104.1710.007.html

© TEBREEEEIEDT  htp/ www. jos. org. cn



Z—F FWENEIK G M B LSRR R 97

Key words: airborne network; architecture; MAC protocol; routing protocol; transmission control protocol

ML A 2 (BEFR T2 AL . TKRAT 3% B AL PLR DT BTSN 25 B RN LE 2 vh Il i . Balleak
B BT DAY R TR AR I E AR N BB M 2 Bk B R O — R R A B )T
W S VO . R AP IRLSh PR B A LSRR ) A A HLAR I 48 O AR BEVE AT, N AR, Hbs A
PRERCL b A A BRI FREI R RS Gl A b 4RI 1ON ) AR AR T A R A 2 BRER BT R ARAIE 1 4% I
EIEPE . BRI 2% IR 45 ) B T B, IR AT A A A TR % R T PR % ) B S T R R AR A, B A R R
A3t

54585 T2k 85 3 W0 245 (U0 T 26 4% s I 445 1121 | 2298 o) 44 SR T3 I g D148y LG L 38 I 4% A 5 AR ) 1 g
H F5FI W 25 KR AE AE TC 2 AR B a8 W 46 R AZFE 1Y U AR 2 4R . 1 ARE I 59 . THELRE TR A W 4% 40 b 45 1 AR AL
INIXRE IR I 8, 32 S N P TS0 B R Ak B IR 9% 7 2 i X3 A S T G ) A O B b . AR A AR 8 b U T
TC 28 A% I3 A% W 268 ) B AT BE ORI R 3G 1k, 1 R BB S RN UL SR8 ) A7 T S8 3 (048 v, D9 4 4 40 5 K A A I 2 B2 Y
RUBAT RE D) 75 5 52 2 B 65 490 1) R ), 5 B2 T [ 20 000 5 RN A8 30 22 4. TR W g o 4 el AR LA ) e 2 1 LA
Ae ) B3 IR T PR BE I PRI AT B 8B AS R & DA R i ) 2E 55 ) AR LU T 4% 48 JC 6 8 30 0 4% ML A8 0 48 T 2L AT
T AR 25 1) 2 3 P N T AL D 8% 1) ) e 7 G TR Tt 4k BN 2 2% 22 AR 119 2 HRO A TR B4 B I o B2 R
T AR A S L R A ) S AT S B A B M R 5, 5 B 2% I 5 K LA 5 R IR AR e R 2
1ot ) AR 1 3K SO A A AL A8 0 4 T A R 5 M R B SR e U L T ST (R B R, 5 S Ak 22 BRI SN R
(I SEN

TR X 2 T H B 22 e S B 9 AR LR RN RN BT R T 22 AN AH SR T H IS, IR e T —
RIS S S R I E  INMNKF IR RSN IT E T Minuteman! 1 TTNTUC 14515 H £
G R & Je K22 T JE T AANETUSIZ5 05 H 5T . BR BT T ATENAAU'Y NEWSKY2O%5 15 H ) 97 6 4
FIAE U HTR K2 B B IR R 2% PHAL Tl R 25 8 28 TR K 22 S5 m R AR 4k T 2 T HLER M 45 Ty T
FATIE 50 7 S B R S 8 7 T, H WAL 288 X 48 A0 0 1) ol 1 B0 50 I AR R ) . Il (s P i . BB s B 2R
) 24 322 30 1k A5 A R WL TP % A PR R Al B DB JIT A 2R 5 00 5 I 28 B UK G o AR S DG T 4

ASCVEA SRR T 3 4258 [ P AL ) 285 1k 28 45 4 e SL U UM DGR B R I il Je 28 1 1 A 2 ML 38 4%
PRFR GG S A A B B R 21 X 5 4 58 2 TR AL 48 1T . BE R R 45 SR AE 2R 3 1T 4RIR
WL 2 MAC B3 B FH PSR A% S s P iSO 90k 2 28 4 5 IS LA 4% A SR I F 9T 07 1) e I s 45 4% 3.

1 HEMERREN

1.1 FEERK
FEANR] R T A B2 19X 4% 3 05 110 2 Rt AN

TN L — 0 L £ 0 o 2 T - ADDC i
), BLERLCER R FAURAME 5

REEE) ALIEE . I8 (CPU). A7 fifias. I

RGN BEAE RS (W Linux, VxWorks) 25 8 24 58 ‘ s o
4422 BL L £ T B3¢ DL B g 15, naes || ey ||| ERA
HURSIHL. bl bl . B A BEREEHAR

S Bl S A 4 AL I A B I e Fig.1 Components in node of airborne network
A 0 470 T O S 3 A, R A1 ALEAS R AL

s . BESROCRIRL A SIS AR A A5 I 1 R3R T 1 ml A 4L, e vh 520037 3K R 7 1) 3 78 8080 6719 i b /R 3l
Jrfa).

© PEBEBPHIFST  hip:/www, jos. org. cn



98 Journal of Software #AF3¥ Vol.27, No.1, January 2016

1.2 BIEHE

(1) F2 BRI 20 30 A B AR R 20 Y, 3 S A R A Ol A o MBS A . AL . AU S 3 £
TLRHOLIBAE 5.

O GRS RN TG BB KRG B A 300km BA_E R EE 5 RSO T4 R FR R A L B R —
WRELE 25 Uk RS SEBL LT 28 LT 4 R (AR 00 I T 8 v 00 1 60 e 1 L o 5 ot ) 70 8% P T i B R 3
P10 5 8 A BT N R AR [ M A
T 9 3 s 3 N FH U BB R B ) WP T % e A, B A A B R 1 R R B T R TR
{14078 R VR A 2 E AR AL 0 4 R oy i T b Ay
P A 2 BRI A AR AR TP 2k I R A R RO IR R LR W S R A B R R
MR GG B MR R A, PGS A ST GiVr FHs;

SR T A AT R R T IA S 5 5B AR5 T I E) A i, R T R GIE AR B R ) Th A, ST BRI R
MU & 50E 3 T HLECT & B I F A,
T WG G54 T 6 7 A5 ARG A5 A0 AU AR TE T IBAS M2 5 AR BT PR R AL S v
3, T DL R R e ML 2 0 2% 30 A B (VB 5 . Ml . BB LSS ko K
(2) F IR ML 430 15 2R G820 K] 43 22, 3 A % 56 4 O 28 B0 700 A5 R G R Bl i R 4.
© AT TCEBC B A R GEN T B ST A A it 326 ST 14 37 T A4 i DL B B e O A A e
A, 78 5 BE B9 AT (K /N AL TG AL TR) =3 R FH | 1R JE 45 e T I 46 00 15 b v 5 IR BIPL TRk . 224
P20 P A R A i A R SR 3R, KR B RO (] A R B B R
@  BIEBERGR T A SRR R A e T R S AR IRl A T A SR A
FRE, AT POrE . Prskth . PREME. TSR S PR 55 2 FPRFAE, A4S Link4/11/16/22 %
H. DAL VHF 306k TSR B st . 190 4% H50b B RO i 45 $io 5% 25 AR 1 I e i 56 e 2k 4%
FIAT F G0 B BE R L8 RH S T KRR IR AT 55 1 118 (¥ 88 P o B0 e 2R 0, 3¢ i A Il i R
SR A8 BMEAR 22 AR B A A 2 B L 22 i N 22 Hh e AR RR BB A (1 5 P L2804 4 )
W AN T BRI ER W4 2% 7 1) R
1.3 AMZEH

WA 199 248 A4 L AA I PR (R AR [5), 1T LA AT 22 ol X 48 4 R 4 g 123241 42 B oA 8¢ 45 g T 5 R0 AR [0, R4 Sy P T 9 4%
SERITN 53 2 W 2% 2 .

(1) “V-THI P4 2% 25 1)

ST T8I P 2% 5 ) v DLAR I 48 755 SR LAXT S5 00 R M IR I se il i e . B BRI AR S, IR H TRALE
HULE IS AT S N 3 55 A% 45 00 LR TR0 PR 3 AR s 15 el BI85 (2 1A T 485 A e K PR e s e Y
25 RS2 31 B A

(2) 7228 L5kl

43 2 W 5% 5 ) o v A (1 B i T U R PR R S 1 0 a5 L e N I P A 3 43 20 g,
T JAUE AE Y AT DA R P L DR B TR ML ETE A T B AE R A ST TR 2 1) 5P 5 2k, A H A5 15 T LA /N BTG
MM B HLER L THHLEE T 6 4. B 2 45 T LB 4 0k 3R 25— R s A b

HUER B T 90 48 18 PR AN B 22 A vy 38030 5 715 5 2 T 2 e A e T I, S o o 1) R 4 SRt s A o L IR
HE (1) — A A A% A D0 85 B I A AT A5 9T A 3R I T AT R TS R L R /4T A G RN AT S K % R S e
PR e il T G P 3 15 R i T i el oy e, TR0 el R 2 3t 5 T T9X 4% 0 b TG I 4% 251 5 TR0 32 N T BB WL A8 N IR 4%
S PE ARG 15 9 05 T B 20 48 1 2 2 R0 2% Sl 4 ) R 2 B AT 5 . I I 0 — Ak A i X 5% A8 P X o
J2 G5 P 5%, I 4% R REAS 752 1) PR, P 9 7 1 3R A5 T 5 T

@ ® © ©

© PEBEERKCEIFR  htps/www. jos. org. cn



Z—& B MNEIKEREME LW DA R 99

Fig.2 Architecture of airborne network
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