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Abstract According to the developed trend for the combination of microwave and laser links in the future data relay
satellite system, the resources scheduling problem in data relay satellite system based on microwave and laser links is
studied. A multi-objective constrained programming model for microwave and laser links data relay satellites
scheduling problem (ML-DRSSP) is presented under the constraint condition of visible time window, mission priority
and power consumption of the terminal. By designing the self-adaptive cross, mutation operator and selection
operator based on elitism selection, a modified non-domination sorting genetic algorithm [[ is improved and the model
is solved. A scene simulation is set up on the conditions of a data relay satellite, four user satellites, three resource
terminals and scale of different tasks. The simulation results show that the algorithm, by keeping the solution
diversity and making non-inferior solution set close as possible to the Pareto optimal solution set, can solve ML-
DRSSP with multi-tasking and multi-type antennas, effectively.
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Fig. 1 Algorithm flow chart
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step 1 set N __ as the population scale, set unscheduled mission
queue, J,s=P, set the current chromosome amount ¢=0

step 2 obtain the undisposed mission set:
sort the missions by priority in descending order;

for the mission in the same priority,sort the missions by
capacity in descending order;

randomly generate available antenna m for mission ;

for the mission select the same antenna, if constraints
(1)~(3) are satisfied, ¥/=0, c++, else f, .~ .

step 3 ifc=N __,

break, else repeat step 2.

&2 ) b o AL 3 0
Fig. 2 Construction process of initial population
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Table 1
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for each individual q in P,

step 1 each individual p in main population p do the following operation:
initialize Sp=<I>. the set Sp would contain all the individuals that is being dominated by p;
initialize np:O. this would be the number of individuals that dominate p;

if p dominated q then add q to the set Sp, ie. SP=SP U{q};

step 2

step 3

else if ¢ dominates p then increment the domination counter for p, i.e. np:np+1
an individual is said to dominate another if the objective functions is
no worse than the other and at least one of its objective functions is
better than the other;

if np=0, i.e. no individuals dominate p then p belongs to the first front;
set rank of individuals p to one, i.e. p_  =1; update the first front set by
adding p to front one, i.e. F|=F| {p}

initialize the front counter to one, i.e. =1, following is carried out while
the i front is nonempty, i.e. F,+®;

QF¢. the set is for storing the individuals in (¢+1)™ front;

for each individual g in S ;

decrement the domination count for individual i.e. n =n -1,

if np:O, then none of the individuals in the subsequent fronts would
dominate ¢. hence set g =i+1. update the set @ with individual g,

ie Q=QU{q};

set i=i+1,F =Q.

if F.=®, break, else repeat step 2.

P03 PR AR SCTE A A 1A

Fig. 3 Flow chart of non-dominated sorting quickly
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step 1 the parent population P,of N _ . generates the offspring @, combine the parents
and offspring to a population R, of 2N __ ,i.e. R=P, U@, the population R, generates
the new population P, , by the elite strategy operator.

step 2 sort the population R, and form the non-dominated set {F, F,, ...}, set P, =¢, i=1.

step 3 ifllP, I+IIFISN __ , turn to step 4, else turn to step 5; IIP, |l and |IF|l are the number
of population P, | and F, respectively.

step4 P, =P, UF, i=i+l.

step 5 calculate the crowing distance of individuals in F',, and then sort the individuals by
the crowding distance in descending order, P, =P, | UF,[L:(N-IIP,_ I])].

step 6 (=(+1, return to step 1.
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Fig. 4 Flow chart of selection operator
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Table 2 Terminal parameters of the antenna

Antenna S Ku Optical
Date rate /(Mb/s) 10 200 1800
Power consumption /W 500 500 100

*3 P REARN

Table 3 Basic situation of user satellites

Satellite LEO 01 LEO 02 LEO 03 LEO 04

Altitude /km 400 1000 1200 1500

Orbit inclination
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