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Scheduling method for complex measurement task based
on sparrow search algorithm
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(School of Automation and Software Engineering, Shanxi University, Taiyuan 030031, China)

Abstract: The large and complex electromechanical equipment is more and more widely used in aerospace, remote sensing and
intelligent manufacturing industries. A real-time scheduling method for complex measurement task based on improved sparrow search
algorithm is proposed to address the real-time measurement problem of status information of large and complex electromechanical
equipment during storage and transportation, especially the complex scheduling issue for measurement processes. Firstly, the initial
population of sparrows is initialized using a combination of tent chaos mapping and reverse learning to enhance the quality of initial
solutions. Subsequently, the information exchange mechanism of the grey wolf optimization algorithm is introduced to improve the
explorer search strategy and enhance algorithm global search capability. Finally, the sine-cosine mechanism is combined with the
follower position update process and the variable neighborhood search is carried out to improve the convergence speed of the scheduling
algorithm and prevent the algorithm from falling into the local optimal. In order to verify the comprehensive performance of the scheduling
method, a large number of comparative experiments are conducted. The experimental results indicate that the proposed method reduces
the system computation time by 14. 3% and optimizes the maximum completion time by 46. 6% compared with the traditional method,
which validates its effectiveness and stability in the scheduling of complex measurement tasks.
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Fig. 1 Scheduling diagram of complex measurement task
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Fig.2 Flow chart of improved sparrow search algorithm
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Table 3 Comparative experimental results of different algorithms

GA JAYA GWO
Instance MxN
Best/s Avg/s RPD/% Best/s Avg/s RPD/% Best/s Avg/s RPD/%
MK02 10x6 38 39.2 35.7 34 35.6 21.4 31 33.8 10.7
MKO03 15x8 235 239 17.2 230 237.2 12.7 212 222.6 3.9
MKO06 10x15 108 116 50 101 106 40.3 97 98.2 34.7
MKO7 20%5 180 184 24.1 169 173.6 16.5 163 171.8 16.5
MKO8 20%10 552 561. 1 5.5 579 588. 4 10.7 532 549.3 1.7
MK09 20x10 405 425.4 21.3 444 455 32.9 392 406 17.4
Kacem] 4x5 11 11.2 0 11 11 0 11 11.2 0
Kacem2 8x8 19 22.6 35.7 15 18.2 7.1 16 18.4 14.3
Kacem4 10x10 13 14.6 85.7 9 10.8 28.6 10 11.4 42.8
Kacem5 15x10 22 26.6 53.8 18 20. 4 46. 1 18 20.8 38.4
Mean - - 32.9 - - 21.6 - - 18
PSO+TS HGWO ISSA
Best/s Avg/s RPD/% Best/s Avg/s RPD/ % Best/s Avg/s RPD/ %
32 34.2 14.2 29 30.3 3.5 28 28.6 0
207 207.5 1.5 204 204. 1 0 204 204 0
85 87.2 18.1 79 79.9 9.7 72 75 0
154 167.3 6.2 149 156. 4 2.8 145 149 0
523 523 0 523 523 0 523 523 0
437 450. 2 34.5 325 342.3 0 333 342 2.5
11 11 0 11 11 0 11 11 0
15 15.6 7.1 14 14.3 0 14 14.4 0
7 8.4 0 7 7.5 0 7 8 0
13 14.5 8.3 13 14.1 8.3 12 13 0
- 9 - - 2.4 - - 0.3
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Table 4 Comparison of experimental results of

different algorithms in actual measurement (ms)

Bk Best Avg
GA 6 439. 56 6 803.93
JAYA 6 327.32 6 721.73
GWO 6 555.31 6 759. 48
PSO+TS 4 898. 64 5127.23
HGWO 4 875.24 5036.73
ISSA 4 526.53 4 690. 12
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