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Mission reliability allocation of spaceflight TT & C system based on
adaptive particle swarm optimization
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Abstract: The mission sequential logic relations were described by sequential diagram,

mission reliability model of each phase and the reliability allocation model were built, and

the constraint conditions and the allocation objective were discussed. The adaptive particle

swarm optimization (APSO) was designed, which adaptively adjusted the convergence speed

by altering the value of weighted coefficient w during population iterating. With this meth-

od, the global results can be searched quickly in the initial stages, and the local results can

be obtained effectively in the later stages. By simulation, it shows that the APSO can reach

more optimal results and convergence in solving the mission reliability allocation of space-

flight TT&.C (tracking telemetry and command) system.
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Table 1 Logic table of equipments
Stl Sll qu 7P12
SlZ Sz]sP|I7P12
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Su Su PPy
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: SSGyPHsP]zyPlssPn
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Table 2  Allocation results of ASPO
1 2 3 4 5 6 7 8 9 10
Sn 0.87997 0.90831 . 99999 .99999 0.93578 0.94988 0.92233 0.98972 0.99999 0.86361
So 0.99999 0.89172 . 99999 .99999 0.97074 0.96051 0.82721 0.99999 0.99999 0.89847
Ss 0.99709 0.90199 . 99999 .91584 0.88261 0.92018 0.95687 0.98370 0.99999 0.90479
Si 0.99999 0.96935 . 99999 .99999 0.96001 0.99999 0.99999 0.95735 0.99999 0.92269
S 0.99999 0.92893 . 99999 .97407 0.98334 0.99999 0.89360 0.86943 0.99999 0.86063
Ss, 0.99862 0.83501 . 99999 .96504 0.98273 0.99999 0.87541 0.96751 0.99999 0.90853
Ss; 0.99999 0.95842 . 99999 .99205 0.99999 0.98987 0.96730 0.96802 0.99999 0.94867
S5 0.99750 0.87764 0.99999 .99999 0.99404 0.97480 0.99999 0.90226 0.99999 0.87893
Sss 0.97348 0.82248 0.89542 .98225 0.96279 0.89359 0.90924 0.99999 0.98004 0.95713
Sss 0.99999 0.92189 . 92735 97111 0.97993 0.89329 0.92155 0.91117 0.99999 0.97220
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1 2 3 4 5 6 7 8 9 10

Sei 0.91293 0.89745 0.99999 0.83848 0.94047 0.97069 0.96357 0.95721 0.98026 0.90642
Ss2 0.97865 0.85655 0.99999 0.96639 0.95010 0.83248 0.95500 0.99999 0.99999 0.98532
Ses 0.96013 0.98895 0.99999 0.99999 0.95615 0.99999 0.92607 0.99999 0.99999 0.93205
Ssu 0.97157 0.82003 0.99999 0.92438 0.82958 0.92923 0.99999 0.96641 0.99999 0.88108
Sss 0.99718 0.96177 0.94471 0.99999 0.96466 0.87484 0.92396 0.86489 0.99999 0.90717
Ses 0.96132 0.96441 0.97010 0.96855 0.99999 0.89125 0.91810 0.99513 0.99999 0.93148
S 0.85123 0.89658 0.99999 0.95843 0.87628 0.93243 0.99999 0.92023 0.86339 0.87551
Sz 0.99999 0.93820 0.85745 0.98987 0.86264 0.96618 0.94224 0.87807 0.99999 0.87540
Srs 0.99999 0.91043 0.94661 0.99119 0.92945 0.98300 0.99999 0.99999 0.99999 0.96198
S 0.99999 0.85405 0.99999 0.99912 0.95839 0.99139 0.88659 0.96117 0.99999 0.83534
Sis 0.99999 0.94566 0.99999 0.94374 0.86324 0.98157 0.97725 0.99999 0.99999 0.86624
Sre 0.97039 0.97927 0.99999 0.99999 0.91543 0.91686 0.99999 0.87390 0.99999 0.98024
Ss1 0.99065 0.96770 0.99999 0.98173 0.96736 0.96343 0.91692 0.99999 0.99999 0.92030
Ss» 0.99999 0.91429 0.99999 0.99999 0.87813 0.99999 0.95023 0.94495 0.99999 0.89680
Sss 0.93848 0.96705 0.99999 0.89208 0.99999 0.95068 0.99647 0.95795 0.99999 0.81252
Ssu 0.99999 0.89142 0.97039 0.96861 0.99999 0.97921 0.92849 0.99999 0.99999 0.99999
Ses 0.89070 0.88949 0.99999 0.99999 0.99999 0.99999 0.93934 0.99999 0.99999 0.90556
Sss 0.99160 0.86205 0.99999 0.92751 0.87098 0.99999 0.93792 0.99999 0.92746 0.94621
Py 0.99999 0.95651 0.92643 0.92517 0.96324 0.96958 0.93089 0.95611 0.93379 0.96190
P, 0.93026 0.97033 0.99999 0.99999 0.96130 0.95857 0.99999 0.97487 0.99670 0.96818
Py 0.93864 0.99214 0.99999 0.93785 0.99446 0.93799 0.97947 0.95281 0.99414 0.97192
Py, 0.93183 0.95330 0.99999 0.99999 0.98008 0.99999 0.96909 0.97184 0.98625 0.92412
0.9251 0.9256 0.9264 0.9271 0.9275 0.9294 0.92980 0.9302 0.9304 0.9307

/s 18.85 16.0625  19.00 9.34 19. 29 29.61 15.94 12.81 16. 06 30. 39

3
Table 3 Comparison of allocation results
APSO HA
/s /s
0.9251 0.9307 18. 85 0.9251 0.9264 215.49
, s » APSO
S 40 ,
5 , APSO
s C 0.1029 3.3 2

0.8276);
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Fig. 5 Relationship diagram between predicted

value and population iterating times
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Table 4 Accelerating index effects on allocation results

(‘1( Cz) /S

2 0.9251 30,42

3 0.9264 29. 64

4 0.9287 19. 34

ol
o

L9315 15. 86

6 0.9338 12.39
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