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Reliability model of TT & C and communication task based on task arc
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Abstract. Reliability model of tracking, telemetry and command (TT&.C) and commu-
nication task was constructed based on task arc division. According to time sequence of
TTR.C and communication resources, and the resources taking part in task and task success
criterion, the TT&.C and communication task can be divided into several successive task
arcs. General task arc and idle task arc were defined, and their reliability modeling methods
were proposed by using Markov approach. Moreover, the modeling methods considering the
preparation time after resource opening and the resource close time were proposed. In these
cases, task arcs were re-divided, and each of them was modeled according to the correspond-
ing methods discussed. The task reliability can be obtained by solving these task arc models
one by one. Finally, examples with numerical results under several cases show efficiency of

the modeling methods.
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Table 6 Task reliability as the preparing time after
Table 3 Task reliability as the preparing time after resource opening and the resource

resource opening and the resource close time is considered

close time is not considered

A, (—10,0) 1. 000000000
A, (0,20) 0.875157749 A, (0,20) 0. 826959397
A, (20,50) 0. 875157749
A;(20,40) 0.826959397
A;(50,70) 0.675584513
A, (40,50) 0.826959397
T, 0.675584513
A5 (50,70) 0.638569190
4 T, 0.638569190
Table 4 Task reliability as the resource close
time is considered A, (20.50)
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Table 5 Task reliability as the preparing time after
L . (=50 min) ,
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’ 10 s ™ T2 t=50 min
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A:(40,50) 0826959397 A-(50,70), A, (—10,0) A, (40,50)
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T, 0.638343194 2 AL (—10,0)
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