£33E HoM
20114F 4 H

E I S A N -
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Apr. 2011

Vol.33 No.2

XEHS 1001 - 2486(2011)02 - 0095 - 05

—MMRBRES - RBELCEMNAFENETE

Ny y | +/
R’ OB,Y

FLEZE LA OA

(1. B HBEKRF FLEAGIRELLELE, Nd KV 410073;
2. REFRFE BARERMESL Z, 3 KX 430019)

BN WIEAL 5 BB 8k — BT 55 T K 9 £ BE 25 SR BTIR A BL MR, 25 5 S B R AN 1
i, xR T —FhER G IBAT 55 T oK A9 BHR BT 55 - BERICEC T vk . o 1 BRI B M 25 TR Y
{55 2R LB BL AR Tr 1 , 42 h AT 55 PAA T 30 B 0t TR W DR SR 80RO, R AT 55 WA TR 25 1 1 BT 55
PATRER A A0 IR I T —F R 2 M 2 AR S5 AT IR AR SR IS 1% . LR 3 IR AR5 AR S5 s g AT
BORGIATHESR BRI TR AATEAT 55 — BTURVCBC A TR IR Y, 45 1 — iR R aoR R A8ak  BE UL
F WG R I T T LA S s TR UM A L B T 3 4

KRR TS s TR BEIR I IC 5 D9 5 AT 55 i

FESES: VIO  XHEERIEFE:A

A Load Balancing Method for Matching Reconnaissance
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Abstract: In current space-based reconnaissance task pretreatment process, resource allocation generally lies on task requirements,

which may lead to load imbalance. In light of this, a matching method that considers both task requirements and resource load was

presented. For the sake of load balancing, the key task elements and their description method were analyzed. Based on the task flow

model, formula and algorithm for calculating the probability of the executed task were available, then the execution probability were used

to measure the load status of satellite resources. Finally, the research put forward a load balancing model and a corresponding heuristic

algorithm for matching reconnaissance tasks and satellite resources, which takes into consideration the workload, priority, quality of tasks

and execution probability. Simulation results show that the proposed load balancing method can effectively improve the utilization of

satellite resources and reconnaissance benefit.
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Fig.1 Task flow intensity and satellite resource capability
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for r=9 1t 1 do

est=<0;

for i=1to m do
if pri; = = r then
calculate pro; using formula(3) ;
cst+ = A; " pro;;
end if

end for
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g(t) < (1- cst/J ;g(t)dt) < g(t);
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end for

B2 ZALHS PITHEROR IR
Fig.2  Multitask execution probability algorithm capability
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for :=1to n do

for j=11o k do

if ef; = =1 then
x;<—J5 / * assignsatellitewithbesteffect * /
end if
end for
end for

for r=9to 1 do
for i=1to n do
if pri; = = r then
for j=1to k do
calculatew; ( x; , j) using formula(7) ;
end for
end if
end for
do
search maximalw; (x;,7);
if maximalw; (x; ,j) >0 then
x;<J3 / * adjust task with maximal w; (x; ,j) */
Updatew (%, j) ofrelatedtasks ;
end if
untilmaximalw; (x; , j) <0

end for
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Fig.4 Average execution probability of tasks with different priorities
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4 ZEFRIE

ARSCHRIEAT S5 AR I T BB T4 26T
R BEIRAEA IR I 1] B 0 2800 D0 1 7 ik, 7 L il
NS T H BT IR BN AT 55 - BEURIC RO,
25 TR AR B — PR KRk . BHUSEERZE

SR, RN T 455 A E 55 73 B PAT ROR B i 19
TG, ORI 7 vk al DUA B THTE 55 AT
MR R TR BRI e i AR 55 SR T4
AR E R R, f KR B 30% , B T2 B
3 I, AR SE ST 55 AT LR B 3 B4R =
TR A T TR SR A R WA R T RO R
i, I AR AE 12% LA L H R 2 55 1F T AL RCR
R A —F

Z % 3 #k:
[

Kaslow D. Planning and Scheduling of Earth Observing Satellites
[CJ//TEEE Aerospace Conference, 2007:1 - 12.

Whitefield D, Gopal R. Capacity Enhancement with Dynamic Resource
Management for Next Generation Satellite Systems [ C J//TEEE
MILCOM, 2005,2:761 - 767.

FERUR . LR MRS A EORBESE (D] KD : E B R R
%,2009.

07, AT WRIEER, 55 . 22 B AR VA B2 [ RURE 40 it 14
AR R LIS 590K, 2000(8) : 134 - 143.
WRis 2525, R, 46 BT Sl A S R B0t 1% 50 1 L RE R
PEZEMRTTELT] . BB RHER 4, 2009,31(2): 44
-50.

FEZE, I T SR BT EOR 1 R R 7] /N B R
LR SE,2003,24(12) : 2101 - 2103.

WbrtE E B, F R A AT 5 00 A S0 3 & 1 0
HMELRIR )] AL T30, 2010(5) : 1122 - 1130.

Qiu D S, Tan Q, Peng L, et al. A Modeling Method of Space-

based Information System Task-flow Based on Scenario [ C ]//

(2]

(4]

[5]

(6]

(7]

(8]

International Colloquium on Computing, Communication, Control,

and Management, 2010: 712 - 717.



