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Abstract According to oversubscribed requests problem of user satellite for data relay access, the types of
job and the features of the multi— constraint of access control are studied. A constraint satisfaction model is
established based on it. The link access flexibility and jobs’ conflict set are set according to the jobs type, valid
time and priority setting. To maximize the number of priority weighted jobs, an access control algorithm of
data relay satellite with microwave and laser hybrid links is introduced. The double—layer optimization hybrid
links algorithm is based on the jobs type and adaptive small- window ant colony algorithm. The sequence of
jobs access and the selection of relay satellite link are set as optimization objects. Simulation results show that
the model can realize multi— type jobs access control efficiently. The proposed double— layer optimization
algorithm is better than the single—layer optimization, and it is with a faster convergence speed and better
global optimization ability. So the proposed algorithm can effectively solve the multi- type jobs with multi—
constraint, multi—antenna and multiple relay satellites access control problem.
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Fig.1 Multi—user—satellite access to three data relay satellites
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HE AR I T B A A A 5 TR o R O R A Bl 45 A e R (A L B AR A
o F P 3 AT, FUAT 2 A M 45 1 T D B 77 78 S B, A e 7l LB OGS L PRI R R 1 e
A6 TV B T B 1) L A7 58 4 1M 5543 AU L AU wh 5, 5k Al 45 56 i

5 SO 45 WA Tk 5l %5 J A TP R ] 84 6 H Al 5 B A

A I I A B D0 8 b 55 (U145 B ) 6 BAE T BRE 1) 47 O)FF 3 , 406 Y ot 4l 45 1 o 58 SR ik % T
Bloll 45, BNl 45 59 F BAGE 1l 45 T Sk FG/INET 10l 45 4 (b 45 Wb S ) . I 00 T A 1 R el R e AR
7 0 D B LR R 2 16 6 H 1110600, 1 )R B P T B A% 156 4 v 9 55
_Jarg max([r, 01" [0, ). <,
R £>6,
A7 () Rl ()53 1 5 A BRI IEAUS B a5 B, o 1 B X R BRI . o, N A R R
15 (6) 7R 25 5 B AR AEPE O T — A 55 5 mu(0) T Pl (7)20 315

R OIRUN0)

X

()

Pi; = " ,J € (6)
S o1 m, o1
Ie]"
P! FooN
T’L/(t):P. '[1_}7 -Ij-tj 5 L,]ZI,"-,NJ, (7)

2 PR F A Rl 55 B R S GRS R B R B 2 0 el S5 B 2R RIY 55 1 B A vk s L P
F. 5090 Rl 55 008 D0 4 DA A Soe B R E B 0% B B KAE oy S V805 D S BC(E RN 8 B8 52 3% B B AR &R
Bt RN BN TR BE BB N 1 s, AR B, (0)=00 F, Rl 55 J 80 BEAS B ) 3 11 25 R AT ol 55
Y ERF (1) 380 %t , AR B /N 28 Wb 55 42 AT 5B R, 0 3k B R e S LR R 3 BE A B /N 55 L AT R OR
Fo= Y max{(d; =d)t,} where d =w]-d. (8)
3.2.3 158 F Ao TR BNME F E A7
SRR 355 456 Ml 55 R OO T B AR B4R T B T AR S 2RI SR B I BT R A HE AR R U As 5 R AR O S -
W 2B Wl 55 98 BE U IS, ol 55 181 5 B 0 a1 B 2 R B D AN B0k N, A SCE R 2 R B R E
U D) Ay
T;./(z + 1) = (1 _p)Ti.,(t) + AT[.j(t)
A7, )= Y AT @), pel0,1] ®)
AT+ DR e+ VIR 55 (M5 B RWRIE, p HIEL R Ar ) WA RGP 55 1.5 JIR (5 B R 1w, 5
K FH Ant eyele BERY %t Ag — PRORS TEAS A AR B 00 1 50 28 08 o, D 204 00 e 3% ok 42 (i)

A7t ()= LQ : (10)

2 Q17 B HE3 LU B R, LR 58 e A 3 A A AR T IO B8 (P 0 K0 D sl 0 B0 0% 2 TR A, o 4 AR 55 %

0208005-5



S I S

7% LS B REBRETE [T Toe] X BTN .
Bl 55 X A [ 28 750 4 % % R Y 0 46 4% AHE SR A [E) (BR pijopace B popeie) » 6 S5 DUV AR 48 25 A FR B v B AT 0 58
Efjlk%JXT/E/I\%?{J?W*XE/J@%LKWJE%%%%WE’J%/\T%K}J,,E%ﬂ%m]jﬂ

ZL s .

Sl:-‘u.k 17 xb.] =.]

P,,_,- -~ w N oo 3 )
M, N, J {nyf,,/ 7&]

ZZL Sy

ST AR RSOl 55 SRS A B B BT U A AR L, MOl 55 S T B B R A
3.3 ZHEMKRNMBEBERLSHIAE
3.3.1 A& % H e m

22 B0 2k B ) U e A A Al ) R T A 2 e ) A i A TR AR K, X L AR B B A R R Bl . R
SR R A R TR RE T, SCRREE Z AR, DL LA Ny R B Bk S8

B SCFRE ZHE M DR F R BEAFRE R 2 R . B KHBUE N 1, ZoRAHEAY 58 2R, 2R &
FE 5 /N 0, FoR BV HE A 52 2 AH ], T2 HEME s RVIE 2061 DL T RO Ry

2 28
ST A (12)
22(% @x,})
gy = -y Vi
J

P g, B RBIARLEE , ) B ) 50 B SR X X058 k36, @7 h Rl 5. MUEE g e KR 1,
e /NA 0, 43 S 2R AN M 5 4 M )R 56 42 R Tl
3.3.2 AENAHIAKE
IR S A UR A0 2 B R 200 1 (LB IR SIS Z RN T W PR RE 2 R R 25 . RIS FPREZBEE D
RNKE SR S G AT B 0 1 35 0 T o SR T (13) X8 i e ARk vl 9 B R SR L 9 28
&=D;, (13)
A 0<ps<1,pwhy H A W S0, H /IR B 55 3 3 47, ol 55 o Bk K, /)N

4 i E AR
4.1 FEZ=

B B b3/ 22 M K B K SCHL A #0440 E minAE iz 47 1AL A B 2 80, AR ST R P A 90 T B0 Ok VR T 95 [
AGIZA F T 2010 4F 6 H & i iy 4 Bk 1L 0 Acdi A, e HOE B R B S8 vh gk LR R0y = b 4k &
TDRS-7.TDRS-8  TDRS-9, ¥ 4 i h 4k T2 LA 2 I8 Ka/Ku/S = I BE 81k K 28 A1 2 4> 6l 15 23 FH T %%
P gk, i FORZm R BN R, LT A R A I R R LR 1Ak K. AR
KEEM SR 1" {5 B BE R 00:00:00~06:00:00, 5% ] 16 i f* 2 (LEO01~ LEO16)3E & 2 128 Ml
5 B P R R 855, W LEOOT BV 554 Ji JirJss oo, FLA P B 55 R e 284 o ol 55 R/ B e 5
PR 2.2 799 Ml 55 FE AU A S AR BEML A o 1B A S5 1 7 AR I 22 SRy A SR P B — A B AL IS 2l 55
R ] B Ay JHE e K A% i o R I — A B AL 8] o H 2508 v 4k 22 o 3 b 2900 Y AR TR A [R] a4
FH P B 03E 73 B 1 300~600 km , HUECHE W3 2. I STK X I P+ B R A7 0] Wk 4 07, 3K 45 4k L 5
JRL A RT AL E [R) 7 T

0208005-6



SN R S -
F1 RAZISH

Table 1 Terminal parameters of the antenna

Antenna type S Ku Ka Optic
Data rate /(Mbit/s) 10 100 500 1800
Switch time /s 10 10 10 100

#2 PRI

Table 2 Basic situation of user satellites

Satellite(LEO) 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16
Altitude /km 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Orbit inclination 15° 25° 35° 45° 55° 65° 75° 85° 15° 25° 35¢° 45° 55° 65° 75° 85°
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