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Abstract — Spacecraft attitude and orbit control subsystem (AOCS) is responsible for about 30% of the
failures of spacecraft. Spacecraft Attitude and orbit determination (SAOD) are two main tasks which are
executed by an AOCS. For some spacecraft missions, mission success criterion is related directly to the
performance of AOCS. A typical SAOD process is composed from software and hardware. SAOD
software has many functions such as management of normal and abnormal operation, in addition to state
estimation. SAOD hardware is composed from various sensors, processors, and peripherals. Thus,
calculating and increasing the reliability of these interconnected components is a real challenge taking
into account the constraints associated with AOCS design. These constraints contain and not limited to
high reliability, limited processing power, overall subsystem mass, overall subsystem cost, and limited
electric power capabilities. Thus, to increase system reliability against failures, subsystem cost should be
carefully considered and minimized. The current article reviews the methods of SAOD in addition to
reliability and cost associated with it.
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l. INTRODUCTION

The spacecraft attitude and orbit control subsystem (AOCS) is considered to be one of the critical
subsystems those directly affecting the spacecraft mission performance. Formally, this subsystem is responsible
for providing four tasks. They are namely: Spacecraft attitude monitoring, Spacecraft orbit monitoring,
Spacecraft attitude control, and finally Spacecraft orbit control. The first three tasks are usually done over all of
the spacecraft flown till today, while as the fourth task may or may not exist onboard a spacecraft. This is
because of the reason that many spacecraft are designed without the ability of orbit control. The tasks of
spacecraft attitude and orbit monitoring are considered to be the main subjects of the current review article. The
task of spacecraft attitude and orbit control is not considered herein. The task of spacecraft attitude and orbit
monitoring requires some form of integration among hardware and software components. A block diagram of
such components is shown in Fig. 1.

Reliability is defined as “The probability that a device will function without failure over a specific time
period or amount of usage.” [1], [2]. The basic reliability is defined as “The probability that a device will
function without failure of any kind over a specific time period or amount of usage”. Another definition of
reliability is that “The probability that the system will function as expected” [3].

Spacecraft subsystems such as AOCS tend to be relatively expensive or extremely complex, or both. In
addition, in most cases, they are not repairable. This is because of the reason that, once the spacecraft goes into
space, it never comes back again for repair. Hence, the AOCS onboard a 3-axis stabilized spacecraft is required
to be reliable. Usually, the AOCS is considered to be of crucial importance for on-orbit operation [4]. Its
degradation can greatly affect the whole spacecraft operation, and may lead to mission failure. The tasks of
attitude and orbit monitoring are usually two main tasks implemented by the AOCS.

Cost effectiveness of a reliable AOCS is thought to be a challenge. There are several methods of cost
estimation and cost reduction. These methods are discussed in a subsequent section. These methods are
discussed within the framework of faster, cheaper, and better paradigm.
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