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Application of quantitative fault tree analysis to
software development for space camera
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Abstract: Quantitative Fault Tree Analysis (FTA) is very effective in analyzing the reliability and
safety of space camera software system. Aiming at the difficulty to get information of system faults
and construct of fault tree,a method establishing software fault tree based on Rough set is put for-
ward. Because software failure cause is anfractuous and available data are hard to get, a modelling
method for bottom event is proposed based on Vague set to calculate the relative significance of bottom
event and the occurrence probability of top event. Then, analyzed result from the model is used to
guide design of software reliability. Experimental results show that the new method of software FTA
can help designer improve system reliability by fault tolerance and error design. The results also show
that the new method makes software quantitative analysis possible and optimizes the precision of soft-
ware measurement.
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Tab. 2 Control software of space camera decision table
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Fig. 2 Fault tree of control software for space camera
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Tab. 3 Description of bottom events and correlative data

WS A4 44 FR I (F4D NN L (4 L4 W, (min/max) W, (min/max)
X, 1553B i il 1.6 1 1 3 0.5/0.8 0.5/0.8
X, 184 ab 3 2.1 1 1 6 0.5/0.8 0.5/0.8
X; RS-422 jii i1, 1.0 1 2 3 0.5/0.8 0.5/0.8
X, R £ A 0.7 1 1 5 0.5/0.8 0.5/0.8
X; AR I 4 o 0.8 1 2 3 0.5/0.8 0.5/0.8
X, A/D RE S 0.5 1 1 2 0.5/0.8 0.5/0.8
X Puga il 0.5 1 1 3 0.5/0.8 0.4/0.9
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Tab. 4 Possibility of bottom events and subjective functions
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X, 1553B i il (0. 000 986,0.001 75,0.002 52) 0. 89 0.1
X, /A b3 (0.002 59,0.004 61,0.006 63) 0.9 0.05
X, RS-422 5@ il (0.001 23,0.003 70,0. 006 16) 0.9 0.05
X, R A Al (0.000 719,0.001 12,0.001 53) 0.9 0.05
X; R I 4 7l (0. 000 986,0.001 75,0.002 52) 0.9 0.05
X A/D RESLHE  (0.000 205,0. 000 366,0. 000 526) 0.9 0.05
X; A il (0. 000 308,0.000 549,0.000 789) 0.8 0.1
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