Joboobod ooobotuobouoogd

ggbobooboda oobooboodobbdad
gooo oooo

There are two approaches for diagnosing satellites: the sensor-based approach and the
knowledge-based approach. The former approach starts from the detection of sensor
signals, and infers the malfunction. On the other hand, the latter approach starts from
the background of the malfunction origin, compares the forecasted state with the
observed satellite state, and infers the malfunction. In this study, we propose a new
knowledge-based approach. In this approach, many past malfunction data are required.
First, we compiled 104 malfunction cases of 55 satellites as database. Then, the
malfunction is categorized according to phenomenon, cause, and background, among
others. Next, we analyze the categories and find their properties. We use a model
construction algorithm, which is Quinlan's C5.0 for the decision tree. The construction
of Bayesian networks is helpful as they can execute probabilistic reasoning for
malfunction prediction. Finally, we present a satellite-diagnosis method that utilizes the
combination of the attribute categorization, the decision tree and the Bayesian network.
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(1) if misson = science and background =
vacuum then cause = arc_discharge.
(2) if mafunction pat = solar_paddle and
observation = power_loss then phenomenon =
short_circuit.
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Fig. 2 Satellite malfunction data (continue)
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Fig. 2 Satellite malfunction data.



(3) if phenomenon = structura_damage then

malfunction_part = solar_paddle.

(4) if mafunction pat =
observation = power_|oss.

solar_cell then

goooobboobboooboboobo
oOooocCcrpOOOdCOCOODODODO
gboo0obogooboooboooboo
gboo0obogooboooboooboo
gboo0obogooboooboooboo
gbooboooboboooobgooo

Solar_
activity

‘ Eclipse ‘ ‘ Vacuum ‘ ‘ Microgravity ‘

Background

Below
6570km

Before After
1992/08 | | 1992/08 6570km
120 120 Orbit

lFailure date l (Lowest)

Upper earth_

observation

engineering_
test

Mission

high_ high_
energy_ | | energy_
proton electron

thermal_
Cause stress

Fig. 3 Example of decision tree.
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Fig.5 Obtained Bayesian network.
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