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LIU Wenxiang

Abstract: Different from terrestrial fixed communication networks, new challenges are brought to the design of
routing protocols and algorithms for satellite Internet because of the characteristics of highly dynamic nodes,
limited on-board processing capabilities and periodic changes of network topology in satellite networks.The
routing technology proposed by the academic community for satellite networks is sorted out comprehensively
and the future research hotspots of satellite routing technology is given in this paper. Firstly, the architecture
of the satellite network and the main routing protocols currently used in the satellite communication system are
introduced, and the routing problem of the satellite optical communication network is also briefly introduced.
Secondly, the routing algorithms are classified into centralized satellite routing, distributed satellite routing and
hybrid satellite routing according to the management method of satellite nodes and the routing table generation
method.Later the representative results of various satellite routing methods are introduced and their
optimization goals and applicable scenarios are summarized in detail. Then, how to choose the appropriate
satellite network scenarios and network requirements under different satellite network scenarios is summarized.
Finally, the challenges faced by the current satellite routing technology and future research hotspots are
described, and the current mainstream satellite network simulation platforms are introduced in the appendix.
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B, #HEHGEO/IGEO, MEOMLEO L 24

B AR NTEEBRZG, $APMTEEWAEGE BE
S5 IERE Yy, FPE D REMAERE DR
() 35 368 o 4 37 22 (W) 4 2% (Inter-Satellite Link,
ISL) AT B A e . BT B AR Y 5 . I 28458
il 140> (Networks Control Center, NCC) LA J %2
b NETD YR or e o - oy A T MER =Y v ol =R i1 YN EA
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TN TT S o TP P i 3 BALHE % {5 B il
(Routing Information Protocol, RIP). JFJllH %
PR S B (Open Shortest Path First, OSPF).
W] R G0 3 [E] RS (Intermediate System to
Intermediate System, IS-IS). PN &R 52 H i
(Interior Gateway Routing Protocol, IGRP) A K&
TG 5 PN 8 9SS B B MY (Enhanced Interior Gate-
way Routing Protocol, EIGRP)%EE!, A5 56 B
WA FEL N KWL (Border Gateway Protocol,
BGP). TLE 2% nT DL i 78 i 2 o ic & FiR A
B /AR X S P AT Bh A TP R H, B 2R B
JBRETT A, RISR A B BR B ) 7 VR AR B AR I 2% vh
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FIHEIR /o W 2% . W 2% (Delay /Disruption Tolerant
Networks, DTN) ¥l f4£ 5. CCSDSFETCP/IP P
W B EREAT AL B SOy 78, HE 1 7 A Efs
P HEYE (Space Communication Protocol Stan-
dards, SCPS), FH& X THANMEEZHi: 250
7l (Space Packet Protocol, SPP) A7 [l
1F SO TE- M 25 Bp 3 (Space Communications Pro-
tocol Specification—Network Protocol, SCPS-
NP). DTN FR AN 32 B T W 252 0 25 3% 4 A e g
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RAR L, 5 S A B R AR i R, R
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%t B i (Probabilistic Routing Protocol using
History of Encounters and Transitivity, PRoPH-
ET)". 25 8 KEE A% #E % (max propagation)
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(spray and wait) "SI GHIF A, DLEE
FE 22 P28 1 A 2 AHABLRE (social similarity ) FH [E] H
> (betweenness centrality) [ H (routing based
on Similarity and Betweenness centrality, Sim-
Bet) 853 T4 22 AT 9 IH1 26 HH 5B
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. Chang NP4 A FRARESHL (Finite State

Automata, FSA)EE &L, H R B E0h 442 1
FHG, B TR M A A 5 1 B B N
—ME RSN, AEAFRRE A 8 28 3 4
SR A R . FSAJR TS BB %,
BRI 2% 40 1 S ABE Rl A FR A, AT BF il T 2 X %
MEshatE. BARERENESE b EZRIEA m W
Z 5% (Flow Deviation, FD)2A H i& b #% 42 % B
% (Adaptive Path Routing Scheme , APRS)!
5. FDREIEETGIRE M 7y Sistr, 54T
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P (Quality of Service Routing Protocol based
on Mobile Agent, QoSRP- MA)B, ZEMPQRH
7 AT FH 38 A SRR RIS ADUIR K B 4R 2 IR 55 o
2 (Quality of Service, QoS)Z &M AL B 129
F B8 R R B4R R QoSRP-MAJKIE #2350
A (mobile agent)VF 7 A2 A 4 P& £ 5 A~ T2 W 4%
HO R PRI 2 QoS R KBk AE . B ahfRBE 2IIA
HIBEE, 4% 5 e 8] FF a5 m0 i g H115
B HUETY R R R R AT . Hui%E AP
754 NQoSH 7% (Distributed QoS-based Al-
gorithm, DQA), DQAH, I s JE BAYEHL 7] H 1)
T RRIEZ R RIS 2, TR 2 QoS BRI
LR . Baite NPHRH B UK R 2 B2 8
HH 5 7% (Compact Explicit Multi-path Routing,
CEMR). fECEMRH', wi TR fifry “HiE
REN” , BIERK S s 2 E B A AL R E
# PEAMA R RSE R, RN S TR
rELEg AR .

R B H BRI AR H A, ARG
FEMBHITEYAA 2 RNE, eIl
MES AR B2, BEE TR MNEEET
BRUAER BT REBERME I, 28 RERE Eib
5 R R I R/NARR S, LR SRy ey
AUER P U B T I 2 bR TR AR B v S AE AT
KA i /B0, RS2 DATHER 8 R =F i B T i 1
WO BT R, 2 R R S I e B
RCBEEINE,  HbTHTEG AR X S R RT T R S R EROIR A AR AL
IR BT AR, (A X4 M BE T B 1) JRUS: KR
P
3.2 SHAIEKH

HEG B AR, A5 2Rk i Sng A
BEAT FAE AL B e 3, RIEEE RS
BRI — B A TR R R, R
it R AT 4 R i T

LA A U 1 509% (Datagram Routing
Algorithm, DRA)PTHET o i B A2 % v (1) S AR, T
VEARORE B AR ZE AN A AT ) 1) . TR
FE T — R AR B R a0 YRR AR
{1575 (Explicit Load Balancing, ELB)PY, %%
SHAREE A 7 BT % tH H03 (Load Balancing Routing
Protocol based on Mobile Agent, LBRP-MA),
[H] 5] ZE I 1) [ 5& B % B 7% (Delay-Oriented
Adaptive Routing algorithm, DOAR)M, #fE#E
FEMIQoSHE HH & 7%:(QoS Energy Routing, QER)“!,
BT A0S i S i 5% (Priority-based
Adaptive Routing, PAR)*%:, ELBAIDOARYZ

T T [ &0 5 T RURE SO E T AR JE S R ) A
FENT AU R B . LBRP-MAE b &-15 s 7E A vk
Z M s BT BEROIR SRR, &9 RIS AR 1
BERERRET —Bk. QERMBYE T AZAABNFIK
AN AR e R AR T — B AT A, IR
X A3 A 5 B A RV B AR 24 i X 45 PRI A
B B ERIE RS AR RIRESE R, FEE
Rime B M2, fedmitehit. 5 Lk
SR A EIEAF, PARGES T L F A HR %K
NHRVBERR HEAT U B %, T DA 3 Bl A B 4 2
{HR TR F R PR E A 2 5, R
T2 R A SOR A LIUSE N I T5)
Bk eH 1) 41 3851 2% HH 50925 (Load Balancing Routing
Algorithm based on Segment Routing, LBRA-SR).
ZHEEHE T AR RN E S A SN, S
R orAg . EE R, BdE A AE PSR IX A0 )
K AN R] ) e e it s (HAZ AR A5 18
W 2% ) RN 08, A R I 4 P s A5 R . AR
oK, BT UAER AN ZE T 64 73 A PCRK H SRR B R
NPT . Naff NP B TR 7 ST HL
A 2% B 5% (Extreme Learning Machine based
Distributed Routing, ELMDR), 5 [EMi3kR M
BOATEL, PrRH BOMRR S ST HLAL AR o > g
PR R E e AT SR AT T, T R TR E
TR 25 AT B SR . Linds AR H T 2 TR
BIESAT I B % B 5% (Hybrid-traffic-de-
tour based Load Balancing Routing, HLBR), i#i
T 5 A S S ) 8 R S TR0 I 28 v 5 5 R
AERIRINZE R X, A5 TR ST B A4l
RGN ZE X I, SEIL B .

T EBEHER 725 Bt e i 2E, 6B R
AR SE . 9 BRI REIERRR, W
RS K. 2 IR5S 4% T B H (Multiservice
On-demand Routing, MOR) 0! i 78 (1] 73 4y 2
QoSEE L, ok TR W4 iR & 28 8 4y it 4
BRURAL . “RIITA” B RS BE UL 2
BERUEE A4 — kR, BN RHRAEE
TR RS S DA O IR 2R ) — B AR
Dai N W R T 5 2R Ay 5% 25 I 1) 1D T 1) IR 45
H (Service-Oriented Routing with Markov Space-
time Graph, SOR-MSG), B Jcilit TR & [A]
FRY A I K AR R B A i 1 /R AT SR I (MSG)
B, BRI PR T ESLMMSG, BT
QoS R HPIRAFA M ANE SR EHMM, HE
WP — B A, AW E RS, LR
& T M EEVEREFI RS T, H A 5 R M 2%
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$& th—Fhid TR E B R e 1) 43 A SO A 2%
5% (Distributed Survivable Routing Algorithm
for Mega-Constellations with Inclined Orbits,
DSRA-MCIO), HF|H MM, ik
ANV E SR A B 256 35, Ik
o WG, MRHESZIRELZ HLHIRI TR SAT AL 4 B
ORI, BTG o e P 1 oy 38 g ) 2 FNE
ST

o3 A7 U SR I A2 g 1 TR AT R
SARAH,  HOG 4 I R AR A B B I U
2 IR R AR AL I B A% R I 3R AT B B SR . (H
FE AT A ARG . BT TR S bk
PR Bk, A U SRR B SR = 4 R iR
BEE, aFEBes —ELemuit, IfH%
PSR T PR S SRR . G B AL
., XN EE TR W2 AR A ) SO R
Ref e R = AEm AL A, IF B AR ECRIE 4
VARER
3.3 RENIEKH

WE DR S 7&rh g thAoA UE
HH 25 B R R, e — o R 2 R 2 4 A1 U 2%
M SEng, R R BEA RES B o T —Bky
RS R OO A A 5133 I R BT . Guo®E N
P& — BB 7 A0 2% H 5% (Weighted Semi-
Distributed Routing Algorithm, WSDRA). WS-
DRAM TR S5 Nk H T (Routing Satellite,
RS)F{Eff TL& (Message Satellite, MS). fE—%%5¢
BHEBAF, RSAMSHOT HEL, RSH5t# M
THE, BEIEaLHS N —BMS, MS A 751 H
R, 230 AWK, SDRAME, BT EMED
EMSAUH T —Bk, WSDRAWADEA50%1 1t
FITH, RN 4EFr 7 BUF B AR . RS Bt
53 —Fh g R A R A U AT O, &1
SRR BE RS AT R T tH % . Zhang®F AP
P& HH A B B R HH 9% (Generation and Update
Routing Algorithm, GURA)% %, LU i 2E B
R RN T, LR RV R RN
s R R RN G BTN, SR
HH AR AN b b S AT SR, AT BRAICT a5
fFidH . Lin AN PUSE H 4 R R R A B8 35 1 2% eh
F W% (Hybrid Global-local Load Balancing Routing
Scheme, HGLBRS), ¥4 k2 [ Ji & 75 3K 7 il vl 11
DR SR 2 ANAN AT FH00 ) R B B . i e R FH 4

Jr MG HEAT HE TR L & R B, AR5 R
FH 5 8 g AT R TR B B ) R R . Jl 4
SRR ey A S i R AR AR A, IR A SR N A R
MBI C . Jiang®5 A PR H B T # e 2 77 (7]
TR X % R A 5 SR 2 Rk 2 R B (Fast-
recovery Routing Algorithm for Software Defined
Network based Operationally Responsive Space
satellite networks, FRA-SDNORS) &%, T4k
5 S 2% A rp 2K A D9 AR AR, 72T
SRR B 2E R AR R Eh A AT L E R, 3
WA B B 50 O G2 A T P 2% A R XIS 4R 28
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VERIRE R, BRORAR A b e 4R vh 2R 20 A1 2UE %
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U H R A RIS E Mg tERe, SN 4ETE
B BRI 7T PR
3.4 DERHEERS
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KT RGE T AR TR B i B0 A0 B AR
EHEEIERETR IR LLOE R 5, 2R,

HRE2W] A, AN K F IR B e SR B2 A1
WHEBR, JUFIA S S8 1 T o 2 S i 4
T H 000 T Sz e T 3 ) i N AE A B EH PR RE AR AR R E
HEWER Sy, AEVTH K B BRI 75 B0 gk AT
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RN TR A N H i 4 — S A /N R
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AR BOR R AV SR, AT B 1 A0 26 3R Y
ferm, MM EZEEAL: IF HE S ER A
F AN S), 8 a5 N % FE et X T 9 0y
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T 38 TG VA 38 A BRI 50 3 A B2 5y 3 BURHE A
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CEMRP  JEF % BAZ I T 3 0 1 v VN LEOMR#IE K
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DORAM 5T S 121 SR y ; FRRAL UG % AR HELEO DR RS 2R
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HLBRW ST LTI 615 2545 v v v EIEAEREAE A AT A S I LEOAK U Ji
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