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Abstract: With the continuous growth of task requirements and the increasing types of access services, new challenges are raised to the
multi-service collaborative transmission capability and the global scheduling capability of network resources of satellite Internet. It is
necessary to differentiate the services carried by it to optimize resource allocation to meet the service quality assurance requirements of
satellite internet multi-service. A business intelligence identification and classification algorithm for satellite dynamic network was proposed.
By analyzed the connectivity between satellites, a spatio-temporal steady state diagram was established, the dynamic satellite network
topology was determined, and a satellite simulation network was constructed. Sampling to form a training data set, a business intelligence
recognition method based on grayscale image was proposed, and the captured data packet was converted into a grayscale image as the input
of the algorithm for training and identification under the satellite dynamic scene. The results showed that with the increase of the number
of iterations, the recognition accuracy increases, and the recognition accuracy was 97% or more, which verified the effectiveness of the
proposed algorithm and provided technical support for the development of satellite internet space payloads.

Keywords: satellite internet, dynamic network, business intelligence identification, service quality

2022—02-10; 2022—04-22
[ERS. zyren@xidian.edu.cn
[R5 L5 900 2= F i S 524 (No. HTKJ2020KL504010, No.HTKJ2021KL504006 )
Foundation Items: The Sustained Supported Foundation by National Key Laboratory (No.HTKJ2020KL504010, No.HTKJ2021KL504006)



PEAERME TEBES RN E G, Bk
gAY PR HIRMRR T RS R %, AP
M ANRS V&, DL AT AT P oA 2 ik 55
MR, AR RCH B — NGBy, R T Iz
TTIMIZE 250, T BB i — 5 £50st i) TR JE o
B, ANIFR ST 4K, A 2 A S 3 B 4 S AL B
AR R TR RS, & Fraig b rFnzs v P2
FRBE BT BIPHEEN SEm A5 IR S5 r AT i

Wi T A A BRI A Je DA B I FH PR ER AR
b, 2FREE G EN T RANI MY, B e 2R a0A
WOmI®, A RIRS . e BIRSSSE, W TR
LR AR 22N 55 Pp R A A e 0 A0 D 4% Y 4 SR I B R
e TPk —J, BEREOIMAES —RhE
Bl S5, 4RSS BT Al 55880 . Mk
E, HHMESTREREES, W BEERKMESE N
WREAAESS, FEREGI S E AR S0 E KRS,
FERNBEFIL TN ST H—I7H, AR BT
T ERE VMRS B — 5 ksl , BRI 35 20 B s
BATHRIRRC, 2N 7RSS 555 2 i —X 2R,
SEIRAR S 2R Y, SRR TSR
7 R SR AT S5 S R, X A 3O B R R A Bl
ZP, GRS RR T Z AT,

PEEBRMBEAISMEE L | BEMEES. B
R IRZBR A R AN EDAS A R, OGP 1 R
AN S B R ki . BRI, k550
FRFIEADY 55 RO O A, 58 B B BN 5511
D1 IS == I =N G- R =S ) WA S [ S i A Y
TR X .

IR b TA] DDA )l 5% TR BB 32 A T 1 1R
BRSBTS )% . S 3CR[1]52
HH oty 1155 AT 38007 AR 25 15 OB R R ARl DX 288 152 ]
W57 SR 21 AL T EHU T AREEAR ORI
BRI T o P T P2 B2 AR AN SE A e,
RN 55 3% 2w A I A Lo 1) 64T A0, HEARAAG . A
ity A ATAE S50 Bk H 25 IR o s, BT F=AUT
HR ARG B T B I M RS2, 1205
ISR B T35 T LR T vk, (BSREDLE R
WU 2SS NS o 228 STIR 31T 4 AT il
SFSEATIRRIMN T %, 1R TR G S R B A LS I
WU 7 TR AL T B A 8 B iR g i, (HIX e
BORRE N SS IARAE N, AR RIRIE . S50k (14)
FEHFE TR R AN 2 DI ( Nave Bayes, NB) J5
5, 2T R R AREARRHIE, R S I

A, AR IR B A P2 i st RO DA 2 ok
Ko AR ER IR AR BT BN R ISR A T
BET A TIAZ S Al v F DIMHTETR. ( Nave Bayes with Kernel
Density Estimation, NBK ) KRB TG . S 3k [16]
LB BIRIBRIN TR] . Rl A g R, FIH
HAEE I KAt ( Expectation Maximization, EM ) 53, ik
ol W7 R ST A (ki . /NI
S ) W15 B2 ST (1715 T PSR T et AR IEXELA
B P H A S se v i K C4 55 ]
FNVSSRAEOR, S5E TRESSERDRAD 13T DRI
ISR TR BIBRIA L o S5 STIR18] ol 251R 3]
FLIBE Mg LA, R 7 —Fhsiae st iEAmil
SRR G T, e defiilca 5T REERINE S5
S TIENE, PR USAMORNE 35 2 TR 2 2

B H IR S TR S AL H PR AR L i i 4% B A
BRI SE FUZAE R . MR hmsh SR R, SR
BT IR N ety 1R T B R T S S AR T AH R AR
oo PRI s o VAT 55 R s T 2 S B0
ANHER, T H o AU A E R, WACRHE A
MY 25 IR BT ik FL T A 21 B IR 55 IR I E,
WA 5 VSRR B R BB , - 0Tk B Rr ok
IOMERENERER L2 178z

BERT DA LRI, 2 T4 T B 55 1R fi
T3, ASCE SR — P B B S S 2 Fa s A T ik
ST Bl A 4R RIS S I AR AR, T g
MR T BRSNS TR G BRI T KR
1B B S5 R R IR BT ik, SEAN RN S5 8
WSS ARRIRE ) I, BT BEIISERS,
W L S5 T 5 SC TG UE 23 (A 55 1H 31
T Mol 35 8BE 7]

1.1

REEA SRR A, L AR,
Fen T A B MR 1 ( Geostationary Earth
Orbit, GEO) TERII™, Sul LML, U
—REEE A (High Throughput Satellite, HTS ) polae
FIMGEO TS (GEO-HTS) A4t DR T
PR S5 A2 10 FRh DR B EEPLO3b A G R .
R PR BB —REE R4 (Iridium NEXT) | —
MARG (OneWeb) FIUEFERSE (Starlink ) A,
HAMRINAE | ARBRAS . 8 s s e, ARG
TR EZR R

LR R R LS, TR M OERE ,



(XS 01k B NG 07 NI B - e M RN L v
HORHEOR, SHBORBAE 2., ARG Bid 2 i 1
B, XV EE 2] TR S WA s d AT s
gy, (EEAMERIN AN ARRES ditt, ASCRBTTT
HRZR M DR B, il 01T DR sh R MFE,
MRS RE O 2 IR T R G0

TR TR s, S EmE MR P %,
LEPEEPERESI AT R T RINRERG o PRI, 7EMRA T b
P T 55 T 2 BB O IS R M s
Fitto thT R RIEIzE), TEMZNEIASHINE
BRI S ATREE, R X, SRR T T
PR TR MR RS . B, MR RIGE
I, IR RIS g s L, AR ARk
FTI B 5y, REAEARARI BRIR]— TR AR RIS S 2 R
HENT RIS, KRS TR FRIPEE RS R A A
ARSI TR R d5e, DAdhd NI NG — i A
RESHL, IO TR B, R T i
WIZRARFMERT TR - BSR, 23h] FIERe, Mpl—sk e i
2 A5 B RS ASIRAER, A FIARIR T M2 AR
FEMER I TR SR T 5

1.2

N VAT B TR AR, ASRIXLEO B E LA
HELL, FISeER R MR B HEsh, ik, AR
VAL U g A BRI R, ASRIE V-1 il o y b PIT e~ 16
L BUIRU: RN A N R RS =R QY C1E (=11 1 < A [ R
THARFRZA . B, RALES T EMES (Low Earth Orbit—
Communication Satellite Network, LEO—CSN ) G
HNLEO B EMEGN={v, v, v}, HdA L EE
H s MRy, XTSI EY, e NI 28 R Has
FFIE, IV, 2 (R, B0, s SUPR v L,
o, v BB, 8,00y, FIE MoRIE - A 2% Syl
RIS A, 6, 0w, R0EaARGz, Bk anER.

FEFER e, v, AT T

x,(t)=R, cos(wr +9p)sin B,+R, sin(a)r +0p)cosocp cos f3,
y,(7)=R, cos(a)‘r + Gp)cosﬁp -R, sin(wr + Gp)cosap sin 8,
z, (r) =R, sin(wr + Op)sinap

(1

RS Zle, v, 5{v,|v, € N.p # o} Z [AIKBEE Y

dis,, (£)= (5, (£) 5, (0) (3, (1) -2, (0)) +(z,(r) =, (¢)
2

13
B s rT UG, v, Sy, 2 [ EE BRI )22

1 LEO

v, SBULREERIRSH 2 2, M HEEA RN
1, BARSRMEAE . ASCE AN Zlv, Sv, 2 [k
BRI E)FR,  Hlink,(O)=r*if, Forv, Sy H
BRI RO s 2, v, v, B T

link , (7)= {

Hor, rFOR BB R8O, (0l 2y, 5y,
HOe AR, &3

¥, rpo(r);r*

©)

0, r,(r)<r*

4w(r)==zglog2(14-’”(T)J o)

o’B,
o, BOWERBEMAT 5, o Nl A 25, P(o)h
N E S EIEhR, BT RENGESERIRS oL
R, FTRA,« v 05 SRR E TP (1) R . % e
H Fh s ) R AR R 7 L TR BE R 15 S e e b i 2 B
iz, Pyl
PGG
Pr — 7t > (5)
@)(%a%@w@
5P (o), G,. P,. GHRFRRESERONG A
B AR5 KSRGS & s 2580, 0K
BERAIRAS AR AT A S N

r*, B, log2[1+ £GG, }> r*

4ndis r/lzozB -
(4ndis,, () /2) o°B,

link ,,(7) =
PIGIGr *
5] <r
(4ndis , (r)/ 1) olzg]
(6)
it 3(6) AT AT HR AT I 22 T R O 2 (R i
WA, Fit, LEO-SCNzhAInh i g TR

0, B, logz[l +



2 75-
WAFE], N TREASHAMaS, BRI B kDR PSR EEN ISR . 2SR A DL LA 2K

PALEO-SCNF—H ZIFFIRE S, AEHAMARIRTEE
N, B R GaAT R TS5 e/ E S H /M RO R
{1,-,n}, BRI EXCHAE=T/n, TERBR Vg e THIK
EIFNE SOOI B IGR R MIZAn TS s SR, TR TRl
KITTI], AEANSIAR A — AR RIAYS S AT
RS, ForEPETE DA PR B, @ Aesinth 2
IETFE) 5 LEO—SCNTWQQ?;)JN (N"E"y, Hrh
N'={N'--- Ny EINII T 865 EPNEINEID S

1.4

A R E B4 LEO-S CNEIASIRF MGVl e defa
A, SEEMERAE RN ZIMSE R EBEN, fBsir
DAL (R AR R AR, (HR B DI RIRDC S S, R
AEASHTH A28 E B S AN RE . R, AV/INS
TERF TR B ROSERE L, 23 B RPN AT BRI 18
WEA AL, MW TEGHT, FT 2R %
I REPERE I AT . LEO-SCNH R M QIE2FT 7

(1) AP (g e T, B(viv)e BT
AR 1 SN B S R D * Y v AL B v I
A, iR NI BRg N I A R i SRR G
For, WROFTR, R, KRR EIER a2 @R,

D—:, link ,(z)=r* teq

Moo =17 7)
0, link,, (r)=0, Teq

_0 n?z "' n;](d—l) n;{d 1
11:;] 0 o Tcg(d—l) ngd
G = : : (8)
Tc?d—l)l n?d-l)z 0 nz]d—l)d
L u T Tczl(dfl) 0 i

(2) IFRIALA AL : FELEO-SCNEI= &l
SRR, i TR L, FAESURSE AT

o BTN [ 3K 75 T AR AT B4 2 TR KA i i i 72
FLRSE AR B K o A SR Ve, g +1€ T, 34
(ve.virt) e BT IRLTE 2 Sy B RO R B 4 T R,
SEAFIOIN I, TCGRA7 HERR (I IV 0 I A T
By o0 o WIAFABINT g , gL IR A 320 FAVASLER W] Fhy 2
G VR, WRO)FR, H T R R
S5 8 BT TSR AFIN A, IS Big.q+1 ] PSR
WER2G)R.

n;ﬂqﬂ) e o0 e o0
q(g+1) _ q(g+1)
G = 0 e Ttp e 0 (9)
oo.oqpdtath
0 0 T,

T TR T A FIE, Bz BRI
INEERI G R IR R 9) o IR, IR R IR A 1A A
AJ st 2HA S EGraph & s 40

_Gl G" 00 e 0 0
o G G - 0 o0
Graph =
0 0 00O e G G
G" w G’
] (10)
G R, RIS TIUE R AWTEG,

N=(N",E",Graph). LEO-SCNHIWTEGE4E3f75,
HRNTHEINI Y S ETHIEINGGLEE S Graphlly
P NI A E 20 1545

LR BN R T B AR O 4 4 o 2 T 55 TR
HERRIEENE , BT bR i T IR I 2 e 1
TR, FERRAL PR BOIINAS ] 1 5 B2 A I 2= i fre el A

o

® @ :

"\o /5é>

(a) BIBRgrE R
A IEAY

B O MIE > (kR
2 LEO-SCN

g(q+ nl e 1>|

&

1(/ l)l q(/ I)I a(n bl

(b) AP Fg.q+ 1R

INFEAE
- — — > ZEATHERS



3 LEO-SCN WTEG

M, B AnFMEREANL S ERS S, A5k s5e
Tl SIS B AR R MR A B HAEN
WIZREE, TR T A IR 1 T B SR me 1A
o AL E AR B EBNE SR B, B ks T
FaASEI R MR, 12 AR HE AL LT A5
BRI . BRI IR AN SO R, M T2 HIH
NS5 R A SR 3, AR D T .

BT R I T B IR 55 R e IR S R a4
R, Y RBET

1

DA 28 3 v 50 0 FR TR SR ICA F 1 2 Y 5515
Bo M FERIE TR g 8. IR IRHON N N H
BRIt 2, SER R NGz ddn g, Rk
BIRE H R H AR R

2

ANIET IR N 5555 REAS TR R R B o AT R BT
B it RS, KStu R A o —
MEZE, W EI256 BRI R ER, MG RIEITE
Rk N0~ 255,

(1) ISR EdE R

=
‘ . o % B ~
L¥ 1 ) ().
et AN
RGB €] Green 3 5 &
o 5 X / =
& e ]
= —? L
= . e

(2) KA A AR

3

A LR AN DRI A T ST I, b o 2 A5
T N9 IR, RO E8 470, g I Bl 2k
J&, BEATE S TSN AT

LT IR T B ELIB DN 25 R AR TR 31 28 AL Al 5
R, AR o AU COFTRSAR R £
PR . IR EEETUBBEIANY 55 ST bR s 2y
ZH o F Sttt i PRI DR FRE TR e . R A
RN REB LRI I, AN S A A
PBIBHRDIREAARE], XBIAE T B E AR =imRtE
WGBSR, TR RER BRI >, R
MR SAL A N I ZRE A A IR, %)
REEMN S5 Bt AT, IR 28 8 2 b 55
A, IS S 553 TSN S At

2.1

BOREQTRPE ST, — M3 MINGETR, himes
L I RANAEI ;s 5800 Il 558, sk
I PR Es SRR Rl 35 TR IR 55 o RSB B R A N 2% 2.
[RS8, AP 2% 3t et St C e R A T 2 T
5515 Ee

W PR i BE AT R IO B ) R8s 0 oy
Z5, BTSN BatE, RuEEOEEH 2% H
JERS ] fEHTCPDump L HIM ks NS RGIER
ARG, fREim APk, RE TR A,
JERAEL I S5 BT A KM ek IR A
BEA AT R ISR, R ot AT T~ —2
REEE,

2.2

AR H— BB AL A B e L 55 R TT i, R A
P O A B, R At g g I, i i
BUANTFNY 55 2R I JEE L2025 PO AR ORI B RE B 43 AN
FIFNL SR BARM S, IR Bd oy
TS, SRR B O — B R,

LN Feil/= Fe= itk

(3) FREEEAR]



ik
Z s | PR L i)
Zﬁ" BN
it
" IR ‘
A Hhitd IRPEEIRG NS
. %t | B RN S5
i
@
5

M5 21256 KB KEIE, MG R BI AR R N0 ~
255, BUIN AR RIS T AR S5 IR IR, —
BERIESAR AR D L ARl 6Ffr 7k o

TR

00101101110111010  n——)

AL FEANR] T B JRE 2 A o 23 TR 557
BIHERRAISEN , AEEURACER BOMAANR] T8 B RN 2
PREGER:, KRR S BaRas S E—IE, Eli—
5K A0S SR S5 RFE R B R MR AR
KELAENINGREE , ST AR T B AR 55 R
PR b TR B MR K AN 7 PR

IR

AV 55 kISR
00101101110111010

10010101011100011
R TR

7

2.3

2zl 1 R P S IR IR BEA T S ISR, phesid
XA N I, it Db 52 . RN 2
TS R B AT AL PR, AT I R/ N R A
— kTR

AR SCR Y st ) 4 1) 7 2R 23 TR 55 Bl G i

AR — ARG G R I, IR 2 G
VS FHE R BRI G, AR ZEAU N S5 Bl e oy
KRR 2 TRV 55 IRE TR o S i I PR N 5 F) e
BRI DESAE . AR GeROTEE LATRFIE R TH AL
WFFE ARG R, IREERREZ B T . ARTIAFAS
TIURHIET &, KERA S AFRI e AL TR
JEAAEYE, AR A UG IR 5855 ) M IR 5 B
CUnBEEREEEE ), RERSAENT IR T R A AR 3
fili oA % LA SR fE B, ATt AT
REPMR I BPRHIESE I AT 28U o ASTRE AR 23 TR 55 28
BRI A I AR R34, bR T
— B £ ) 25k 3 TR 55 R BT o B RS AR A 4 SRR
W, FARHR I I Z AL 25T TensorFlow 5 A
TR REMEQUA 22 P 2 AR, 2 SR R S ) R

ZIa, SBUN AR5 SRR . BT R
AL S5 R RE VU SR AN R
WD R e VR

T

e

Al DR FOF G DR B 5 N
ok S5 B RE IR B Sk A TR RE S UE . LR RIZR 5 ITF 5
SHELANGINRE I TR, O R &L



G, wHLT BTy docker T ERTY R KA
BRI EN R, B docker F Y i — A B
SRR, A8 1 B RIS S P Z R
PARIRICR . 11d dockerfF BET s TR Y A BhAS
SrBCSSEE TR IR B AR AN T OB, Bk sh 5
RTINS R REIR B TR RE

3.1

TR BIPNYF5E GE IR B 5 U GEIofR, 4308
6/, 43l T ARSI | R DL LA i ph G
r 87 N oL MERTE RS 85 QN £ P MRRSTRE 62110 87 Nl ]
AV 5 R BB ER AR 25 T4 B 55 1R 5 3 G B s s A b
T PSS B A 3 4 M BEAORI I P S BR
PIESST, SR MBI 07 DO B A5 1A BEER il Pk
Paghs B TSR 0 DTS R 5 T AR A AR
Z3[ANY S5 IR BB AR B, S3 BRSO . 4K
PR AN TR B o

ERIENSN & v B VB o

b !
v [t | R Do PO [ e a5
| kb BRI !
e :
ﬁ'}% L TR AR e
i [ | | l i
| ) ) | | ) |
i TEI T2 T3 TH4 PEN :
I I
| AU |
N ISR R A R A M VTR |
TR
1% P fid AR
TLESfF 1Rl
IDEMSRES e |
| M B !
! fibe fibe ;
9
3.2

D EIR WY S5 R RE IR 5 SRR s Rl 95 25 A
By, SRIONSOR. R, BB L ESHIRERE. X
AR 55 FAR exeb 5 1 B 55 RALR Hwavié X
St BB 55 SR p ght AT MBI 55 AR
Favits AIZH 5 Pl fE Holl 255 2 AR Fsh A% =

25 B 55 B R R BAR R BT, 500

YN A T2 5 RS A Y v 7 S| | B2 A @ e R
V2510 0005k A EEE, 50 0005k ; MR EmEE SRR %%
2 0005k K FEIEL, $£10 0005k, b, sHinll 55 21585y
MRAEIE R Z A0 FTR

e LE R 25 Bkt SN OB T 25,
HEER10mK e BEAEERRA RN, IR TR 2 12
, MERIRABIAERAE99% A, MBI B HERISRAE97%
Zidr, AR,

100%
99% e .."oho.
98% —_presanast @i
97% - L
96% o’
% 95% 3
= 94%
= 93%
= 92%
91% ——
0% 4
89%
88%
1 2 3 4 5 6 7 8 9 10
WSS IERERIRBR
B PILRBIERE oo 000 BGABIERR

11

FEDI -G F IS Ml 55 28R AR e, SR
M55 BBV G181 T1000K,, fFEIHBIHERZE,
E12fRe 55 3CHR 26 TR PSS Bk G AL LY
SV R T THUR, 1205 1R Y e CNNBAU S,



HeIBOS R[5 Ml 55 30647 TR
R ASCIRTT NS5 R

(1

(2]

[3]

(4]

N 0,
% 92%
X
= 90%
88%
86% . .

BIAERRR AL, 130T
IHERRRERE AL,

100%

99%

98%

e

1:\ 97%

96%

Eig il

95%
L)

chlnzl

12 5

Eig  EREL W
# T YeCNNBZL ) f%iﬁ(ffEITZMtlH'/JJT ik

W

[ m AT i

13

SR R IR F B SR R ERR ], R 5 R R4
2020, 1(1): 1-16.

WU W. Survey on the development of space-integrated-ground
information network[J]. Space-Integrated-Ground Information
Networks, 2020, 1(1): 1-16.

INRAE. L GBE. RKIM— AR B2 [T

SUN C H. Topic guide[J]. Space-Integrated-Ground Information

1. 2021, 2(4): 66.

Networks, 2021, 2(4): 66.

TEARRE, AL, IR, R B S ke SR 2],
TCERHLIB S HOR, 2020, 46(5): 493-504.

WANG C T, ZHAI L J, XU X F. Development and prospects
of space-terrestrial integrated information network[J]. Radio
Communications Technology, 2020, 46(5): 493-504.

WANG N, NOUWELL N, GE C, et al. Satellite support for
enhanced mobile broadband content delivery in 5G[C]/
Proceedings of 2018 IEEE International Symposium on Broadband
Multimedia Systems and Broadcasting. Piscataway: IEEE Press,
2018: 1-6.

[3]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

FANG C, YAO H P, WANG Z W, et al. A survey of mobile
information-centric networking: research issues and challenges[J].
TEEE Communications Surveys & Tutorials, 2018, 20(3): 2353-2371.
SRS, B, I, A SR T A P 4 B R s
SHEAWIF]. RH— U LS, 2021, 2(4): 67-74.
ZHANG M R, GAO M T, WANG C, et al. Research on strategies
and technologies for resource management and control of
heterogeneous network of high and low orbit satellites[J]. Space-
Integrated-Ground Information Networks, 2021, 2(4): 67-74.

JIE, Bl ARSI, A B R G M SE A S B R
AR KI5 KL, 2020, 1(1): 26-35.

ZHOU D, SHENG M, HAO Q, et al. Network operation,
maintenance and resource management in mega constellation
system[J]. Space-Integrated-Ground Information Networks, 2020,
1(1): 26-35.

SRR, FBIEE, kI SR ARSI TR R
MR T EE[T]. Rb— b5 B4R, 2021, 2(4): 19-26.
ZHANG X K, GUO D X, ZHANG B N. Research status of space-
air-ground integrated network and application prospects of new
technologies[J]. Space-Integrated-Ground Information Networks,
2021, 2(4): 19-26.

IR, AN, WA, . ETRR T B IE A A R
DUREHUE[T]. KI5 B RIZ5, 2021, 2(4): 75-83.

TANG S Q, PAN Z S, HU G Y, et al. Intelligent satellite Internet
maintenance and management: progress and opportunities[J]. Space-
Integrated-Ground Information Networks, 2021, 2(4): 75-83.
INRAR, RILAARIEFN T — A (5 IR IR 5 (A3
JUE[D). Jo£k i TR, 2017, 47(1): 1-6.

SUN C H. Research status and problems for space-based
transmission network and space-ground integrated information
network[J]. Radio Engineering, 2017, 47(1): 1-6.

MOORE A W, PAPAGIANNAKI K. Toward the accurate
identification of network applications[C]//Passive and Active
Network Measurement. [S.1.:s.n.], 2005: 41-54.

KARAGIANNIS T, PAPAGIANNAKI K, FALOUTSOS M.
BLINC: multilevel traffic classification in the dark[C]//Proceedings
of the 2005 conference on Applications, technologies, architectures,
and protocols for computer communications - SIGCOMM '05.
New York: ACM Press, 2005: 221-227.

PAN W B, CHENG G, GUO X J, et al. Survey and prospect of
network encrypted traffic identification research[J]. Journal of
Communications, 2016, 37(9): 154-167.

ZUEV D. Traffic classification using a statistical approach[C]//

International Conference on Passive & Active Network



.80- 3
Measurement. Berlin: Springer-Verlag, 2005: 321-324. computing scheme driven by business graph in LEO satellite

[15] JOHN G H, LANGLEY P. Estimating continuous distributions network[J]. Space-Integrated-Ground Information Networks, 2021,
in Bayesian classifiers|C]//UAI'9S: Proceedings of the Eleventh 2(2): 35-44.
conference on Uncertainty in artificial intelligence. [S.l.:s.n.], [25] UK, SRS — g B g B0y k0], PRt S L
1995: 338-345. £, 2003(4): 6-8.

[16] MCGREGOR A, HALL M, LORIER P, et al. Flow clustering using LIU Z F, SANG E F. A new grayscale image recognition
machine learning techniques[C]//Passive and Active Network method[J]. Acoustics and Electrical Engineering, 2003(4): 6-8.
Measurement. [S.L:s.n.], 2004: 32-37. [26] L B G S RIS TS E[D]. At R L

[17] MAYL, QIAN ZY, TAO G C, et al. Machine learning for network K2, 2018.
traffic identification[J]. Journal of Beijing University of Posts and ZHUO Q Z. Research on network traffic analysis based on
Telecommunications, 2009, 32(1): 65-68. deep learning[D]. Nanjing: Nanjing University of Science and

[18] DING R S, LI W M. A hybrid method for service identification Technology, 2018.
of SSL/TLS encrypted traffic[C]//Proceedings of 2016 2nd IEEE
International Conference on Computer and Communications. [ ]

Piscataway: IEEE Press, 2016: 250-253.

[19] = PEhd, E4ekh, BRI, 258 Tt s e i ket 70 5 75 € M AR [T (1984=) , HEZS AR TEBE P 250 B s
I TR AR, 2019, 14(8): 875-881. TR, BRI TR AR AL A
GAO Y Y, WANG N W, LU Z. The development research and
construction suggestion of satellite Internet constellations[J].

Journal of China Academy of Electronics and Information
Technology, 2019, 14(8): 875-881. (1983—) , PHLHFREIFEdE, Wt

[20] SKFEW, Tamlde, Tedt, % TR TR TSR ARRT . SR e 25wl [ P pites ges iRk 32 ST

TWEAAR, 2021, 42(8): 1-14.

ZHANG G X, WANG Y F, DIGN X J,et al. Research on

several key technologies of satellite Internet[J]. Journal on

Communications, 2021, 42(8): 1-14. (1975—) , FREZS BRI 23 Bt o

[21] FNRAE, BEabkn, BB, 45 s GBS TR S R Gk mon) By, TS A L m AR S

ELA T[], FLRILIB A HOR, 2020, 46(5): 505-510.

SUN C H, ZHANG J S, ZHAO W S, et al. Comparative analysis

of GEO and LEO broadband satellite communication system[J].

Radio Communications Technology, 2020, 46(5): 505-510. (1975—) , HHEZS A ARBTFTSE g 20 et

[22] FRiA OS¢ RE BRI ST M IR R R ], FLfS U, EERSTT ARG TGl EFDE
F27, 2020, 36(6): 1-13. EERPERERROR
CHEN S Z. Analysis of LEO satellite communication
and suggestions for its development strategy in China[J].

Telecommunications Science, 2020, 36(6): 1-13. (1984—) , HREZS BRI Lo B

[23] Ko7k, K53, B —. BB TR I BORIIR M (). @ S N e W RIS MER =AY 6 € S ik
FePAR, 2021, 42(8): 33-42. gy,

ZHU L D, ZHANGY, JIA G Y. Current status and future prospects

of routing technologies for satellite Internet[J]. Journal on

Communications, 2021, 42(8): 33-42. (1986—) , HEZSEARDITE L5y b
[24] [EIGEH, (R, 25000, 55, (R 1B Rl S5 Rk sh i B T LRI, FFEWTFTTT Ay s R AL

[RI P T35 2. R — b ERI2%, 2021, 2(2): 35-44.
GUO X B, REN ZY, CHENG W C, et al. Inter-satellite cooperative

(208



