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Inter-satellite communication routing algorithm of smart-satellites-

swarm using dynamic programming
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2. Science and Technology on Complex Systems Simulation Laboratory, Beijing 100101, China)

Abstract; The network of SSS ( smart-satellites-swarm) was modelled in order to transfer the ICRPS ( inter-satellite communication routing

problem of SSS) into the least-delay path problem. And the ICRAS was developed to solve this problem. ICRAS used dynamic programming method

to program the inter-satellite communication routing between two members of a SSS in multiple phases. The smart satellite which need transmit data

adopted a static programming algorithm for inter-satellite communication routing to find its successor satellite during each programming phase.

ICRAS was able to cope with the problem that data had to be delivered in pieces since the propagation capability of an inter-satellite link was

restricted. A large quantity of simulation experiments were designed and conducted to examine and analyze the performances of ICRAS when

different SSS utilized ICRAS to program inter-satellite communication routings.
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Alg. 1 Static programming algorithm for inter-satellite

communication routing
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3.  end for

4. while TRUE do

5. while v, e V-5, do
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9. BREAK

10. end if

11. end while
12. while v, e V-5, do

13. AKX )R T, (v,)

14. if 7, (v,) >T,(v,) +T.(v,) then
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17. end if

18. end while
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20. BREAK

21. end if

22. end while

2.2 HEBREST

ARATREUEI A 1 A s

HEWT R SE A R A 2 Py (o,) (IEAE
Py HSESR T, ) FARRAL, HIER M v, 2 v, /Y
RICHARE P, HIEA T, o 8o, 15 P, FRYHT
RSN v, AR, P T Py (v) i v,
oo MR (EN P, AR, #
Py (o) RFEEICAE T (v) o

AR v, € S, TR LRI EAT B ik

L5 14 45 1, (v,) =T, > T, =T, (v) +T,(v,)
RS P, X SRBETE, BT, ¢S, .

GOAESRI v e V=S, QI Py (v,) B
TR T, #5T'<Ty (v,),WAT, (v,) <T, <T,, N
T'<T,o WIWEDLLES BT 17, R ILLGHAT
FIFEER RIS v, WG E 17 = U_g,ipshé T, (v,) | B
A S, H: XATF G KM v, eV -S,. FTU
T'<T, (v,) AT

T >T) (v) , BEABLE M RS2 P (0,) o
idv, 7E Py (v) FRETIRTT 2R o0 #7UERT 0, €
Sy, UFE v, WA S, RS R HEAT A 1 55 15
I T, () > Ty (o) + T (o) TR 0, ITA
Py (v,) 4538 Py (v), SHERT I, v, ¢ S0
[, v, MRTIRTT SWAE TS, , BWPEHE 0, €
Syo WNPLHERE N RG] LA o, £ P, LIS
G v, S, HEAEWRE D, (v,) =T, =
”lgt,ipsh% Ty (v,) | IR EH, WRH A v, ¢ S, , Ut
T, (v,) >T,, X5KRE T, >T, ¥)&E. %k,
"> Ty (v) RIST

HIRUEI R E T BIELS A v, e S, 8v, €
V-5, Tl v, e D, HILH AL P EK
P, ISR  E B 1 A3 d

3 Kf# ICRPS Hyzh MU E %

3.1 EAEEMER

TR E R 2 T I R £ TR I e S B %, T
SRV RS SR (R B B R DR, R
PSR 1SR I MGIE 15 v, B v, BT B4R
Py (v ) A RALE v, oo, T AE R FEFE, 2550
PGk Py (v,) H—AFTF v, Mo, i TR,
NSSS 4 I AUE B 20 A8, ] Py (v,) FFAE 5%
(T RE , T 2L FHT AL B4 1

DRI, AR T PR 1 AR b, i — R T
SAMIISK ICRPS AIT PR IETE 2, HIEEIF 68
RS ER I FATGGE F PR RE AT 3k 400 MIPSH
(BRI | WA b T 1% 326 i 4, JH: %
PR A RE IS T L Z W R 1, i LA TR R R
S ) LA 220 1 NSSS 1 Sy 2 I 4% 4k B T 2
PG MR HE H i TR h (2586
FETAT) o AW, SRS 2 5K A % el ELA ]
R K 11— B B A 0 2 T K T A G R
S8 e I 200 ) U 4k TR PR A A B A, X M A A 2
X IR 220 , S T £ R o 220 7T A 25 75 3 AR ]
M LS H o



- 140 - EE iR S T N e o

5544

Hik2 SKf# ICRPS pBhSMRIE L
Alg.2  Dynamic programming algorithm for ICRPS

—_

vy, ST NSSS 7 i 2 ) S8 A Q
2. o, BT Q RJUSEE 1SR v, B v, 1950 3%
Pi(v,)
vy, KRR K E B v, 76 Py (o,) PRI AR 5 v,
while v, #v, do

A I v, N HTEES S v,

v, BHTHETINZIY O

o, HF O RAVEE 1R M v, 5] o, BB
i P (v,)
o, RG] 0, 45 P (0,) PHOIG K 5 v,

end while

NN kW

© o

3.2 EEHESBREENEETR

52 0 25 RSO A5E TR 2K ) R A A2 1 i g — IR A
i PR RS A BEAE AR AT BR A, o K i s B v
oy s TR T BELAR 50 52 A 7 203 B ik
11T L AL 38 2 (8] B A7 AE — A2 B, T DA T2
TE R 3 A — Rt 5 By A 5T LR 24 i
ZI W o

B RS Ly AR o, 2355 0,
SR FEH — AL B R B R L, o B EA
L/, =p,p+ 1, L WG BRI 73 0 p +
LA T BE G L =0 WIRI3 o p DR T BD)
i p MR T BB 1, 5 p + 1 MR T B
FE Lo FET I, BT HT IR 7> Be AN E S AL 1A 11
UL 2 PR NRIL 3.

i3 AERBESREZNBHER
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32. end if
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34. end while
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