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Abstract Space crowdsourcing is used to solve offline crowdsourcing tasks with time and space constraints,and it has developed
rapidly in recent years. Task scheduling is an important research direction of space crowdsourcing. The difficulty lies in the dy-
namic uncertainty of tasks and workers in the scheduling process. In order to efficiently perform task scheduling,a dynamic task
scheduling method for space crowdsourcing that considers the uncertainty of tasks and workers at the same time is proposed. The
method has been improved in three aspects. First.the factors that need to be considered for scheduling are expanded. In addition
to considering the uncertainty of the temporal and spatial attributes of the newly added tasks,it also considers the uncertainty of
the transportation mode and temporal and spatial attributes of the newly added workers. Then, the scheduling strategy is im-
proved. By using the aggregate scheduling strategy,the dynamically added tasks are aggregated first,and then the task allocation
and path optimization are performed. Compared with the traditional non-aggregated scheduling. the calculation time is significant-
ly reduced. The last aspect is to improve the scheduling algorithm. Based on the traditional genetic algorithm, the task allocation
and path optimization operations are performed iteratively. Compared with the scheduling algorithm that first allocates tasks and
then optimizes the path,it improves the accuracy of the optimal results. In addition,a simulation platform for dynamic scheduling

of space crowdsourcing task paths based on real map navigation is designed and implemented,and the method is verified by this

platform.

Keywords Space crowdsourcing, Task allocation, Task scheduling,Route planning.Genetic algorithm
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Fig.1 Dynamic task scheduling method for space crowdsourcing
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1. Repeat

2. initGene<—greedy(C, (1))

3. genes. add(initGene)

4. repeat

5 chosenGenes<—choose(genes)

6 crossedGenes<—cross()

7. genes. add(crossedGenes)

8 mutatedGenes<-mutation()

9 genes. add(mutatedGenes)

10. tempOptimalGene<—get TempOptimalGene(genes)
11. until the stop condition is reached

12. optimalGene<—getOptimalGene(tempOptimalGene)
13. until the stop condition is reached

14. X<getNewDecision(optimalGene)

15. updateWorkersPath(X)
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Fig. 5 Genetic code
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Stepl

. initGene<—greedy (T, (¢) (k))
. genes. add(initGene)

. repeat

1

2

3

4. chosenGenes<choose(genes)
5.  mutatedGenes<-mutation()

6

genes. add(mutatedGenes)
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7. optimalGene<—getOptimalGene(genes)
8. until the stop condition is reached

9. Y<—getNewDecision(optimalGene)

10. updateWorkersPath(Y)
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Fig. 6 Design of simulation platform
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Table 4 Total length of path on different datasets

CHLA  km)
R & GI GIGA CGA CIGA
260-50 88.07 87.85 89.54 89. 66
260-100 140.17 131.6 138.72 137.13
260-200 194. 23 193.3 196.47 188. 29
260-300 242. 4 241,17 243. 4 240. 55
$10-50 122. 62 117.6 119.32 112.19
s10-100 185. 1 184. 65 185.2 180. 59
$20-200 301. 44 297.9 300. 64 297. 24
$20-400 413.93 411.8 423.12 417. 86
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Table 5 Total time of calculation on different datasets
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$10-100 101550 109157 96307 101747
$20-200 393474 434237 332505 351146
520-400 2579701 2850384 1037603 1275974
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Fig. 8 Time of single calculation
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