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Skylab Attitude Control System

Abstract: The attitude stabilization and control system for Skylab evolved from an analog controller into a fully digital processing
system. Features of this system include a software-determined attitude reference to provide general maneuvering ability, an in-orbit
programming capability, the use of large control moment gyros for attitude control, and the use of vehicle maneuvers to desaturate
gyro momentum. The objectives, requirements, and implementations of the control system software are described, along with the ra-
tionales for certain design decisions and discussion of some system dynamics and actual performance.

Introduction

Skylab, as a manned, Earth-orbiting space station, was
primarily a research tool to gather knowledge of the
space environment and of the performance, resilience,
and peculiar capabilities of men and equipment in this
environment. Four categories of Skylab-based activities
are characteristic:

Physical science To increase knowledge of the space
environment as it affects the existence of life on Earth.
This involves two principal subsets of investigations: a)
the sun and its effects upon the Earth; and b) the nature
and effect of radiation and particles present in near-
Earth space or emanating from our galaxy and other
remote regions of the universe.

Biomedical science To increase knowledge of the
biomedical functions of living organisms, including the
human system, by observing how living organisms func-
tion under conditions different from those on Earth.

Earth applications To develop techniques for observing
Earth phenomena with the perspective and rapidity that
are possible only from space. Phenomena to be observed
include those pertinent to agriculture, forestry, geology,
air and water pollution, land use, meteorology, and the
influence of man upon these ecological elements [1, 2].

Space applications To develop improved techniques for
space operations in crew habitability, man-vehicle inter-
relationships, space vehicle structures and materials, and
the evaluation of equipment required for the successful
habitation of space.

The most stringent requirements on the Skylab orbiter
control system were imposed by the external observa-
tions represented by the solar, galactic, and Earth sur-
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vey experiments. The equipment requiring lesser accu-
racy, in general all except the astronomical experiments,
was rigidly connected to the Skylab structure. For these
experiments, the entire space station was attitude-stabi-
lized to the required accuracy. The equipment requiring
extreme pointing accuracy and stability, within a few
seconds of arc, was mounted on a separately controlla-
ble structure, known as the Apollo Telescope Mount
(ATM) Spar, which could move with respect to the Sky-
lab frame. The ultimate accuracy was achieved by fine,
or vernier, control of the ATM Spar with respect to the
stabilized Skylab; control input was derived from sun-
sensing.

o System overview

The Skylab Attitude and Pointing Control System
(APCS) performs the functions of rotating the spacecraft
to predetermined attitudes; holding these attitudes for
the necessary lengths of time; and providing very pre-
cise pointing for the Apollo Telescope Mount. The
mechanization of the Attitude and Pointing Control Sys-
tem was implemented with three interrelated sets of
equipment: thrusters, Control Moment Gyros, and the
vernier solar-radiation-feedback system, known as the
Experiment Pointing Control System,

The primary reference system consists of rate gyros,
which measure the vehicle’s angular rates and derive the
vehicle’s attitude parameters. This system provides ac-
curate rate control. It cannot, however, maintain a pre-
cise angular pointing reference for prolonged periods of
time because of gyro drift. Therefore, this system is as-
sisted by sun sensors and star trackers, which provide
attitude reference orientation updates.
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