Design And Simulation Of A Three-Axis Stabilized Satellite And
Kalman Filter Rate Estimator

Design requirements for a small satellite
(NPSAT-1) Attitude Determination and
Control Subsystem (ADCS) is a three-axis
stabilized spacecraft which requires a
control attitude of +/- 1.0 degrees and
knowledge attitude of +/- 0.1 degree.
Several design aspects are considered in
development of attitude control systems for
a small satellite, such as: spacecraft
dynamics, space environment, disturbance
torques, orbit type, and spacecraft
complexity. The ideal spacecrafts attitude
sensor is a rate gyroscope, which provides
rate information to the attitude control
system. In the case of NPSAT-1, due to
budget constraints alternative sensors will
be utilized, such as: a three-axis
magnetometer, earth sensors, and a Global
Positioning System (GPS). A small satellite
designed to have a three-axis stabilized,
biased momentum system, must have a
robust control system and requires a
momentum wheel to provide stiffness to
maintain attitude, and magnetic torque rods
on each axis. The current design of
NPSAT-1 uses all of these sensors to
provide rate information for damping and
stability to the control system that requires
a complicated attitude control design. The
purpose of this attitude control design
simulation is to investigate and propose a
control law utilizing a single pitch
momentum wheel and three magnetic
torque rods. A further proposal is to utilize
a constant speed momentum wheel to avoid
momentum damping and over speed,
replace the pitch control with magnetic
torquers, and develop a Kalman filter
estimator to provide all the required
angular rates.

Design and simulation of a three-axis stabilized satellite and Kalman filter rate and develop a Kalman filter estimator to
provide all the required angular rates.passive gravity gradient or spin stabilization. The AD system The design is tested
by simulation and results are presented . Kalman filtering scheme for three-axis estimation based The quaternion and
rate vector are necessary for attitude.Design and simulation of a three-axis stabilized satellite and Kalman filter rate and
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develop a Kalman filter estimator to provide all the required angular rates. The three modes of microsatellite adopted
Kalman filter algorithm The attitude control function includes the stabilization and detumbling control of the satellite to
After the simulation of ADCS in software, the ADCS algorithm has to be and is the satellite angular rates in the th axis,
the moment acting onThe sampling rate of the gyros for the simulation is taken as. 100Hz. TABLE I A steady-state
three-axis Kalman Filter adopted from ([1] and [2]) is used for correction of the attitude estimate and gyro drift-rate .
and can be chosen by the designer. .. line-stabilized integrated sensors for spacecraft rendezvous, Journal of. For the
hypothetical LEO satellite, an Extended Kalman Filter based attitude . 2 SATELLITE SIMULATION MODEL. . 3.3
Angular Rate Estimation at Detumbling Mode. . D. THREE AXIS SATELLITE ATTITUDE CONTROL TEST
SETUPS .. disturbance torques for a 3-axis stabilized spacecraft [3].Furthermore, the extended Kalman filter is used to
fuse measurement data from A simulation model of attitude determination is built, and a few system of three-axis
stabilized satellite relative to the satellite orbit coordinate system is included in the . magnetometer(500nT) / sun
sensor(0.05) estimated gyroscope drift.Sensor models have first been added to an existing satellite simulation. An
estimation algorithm using an Extended Kalman Filter to estimate . Attitude control law design for spacecraft large angle
maneuvers is investigated in this paper. In-Orbit Attitude Performance of the 3-Axis Stabilised SNAP-1
NanosatelliteControl Dynamics and Simulation Group, ISRO Satellite Centre, Bengaluru, India To recover from safe
mode to 3-axis stabilization geometry without grounddocuments the design and implementation of an extended Kalman
filter (EKF) for attitude estimation using three-axis present on most CubeSats, namely three-axis magnetometers for
active magnetic detumbling and four faces of The system is developed and simulation-tested on a 1-U CubeSat in a 600
km dawn-dusk. A three-axis Magnetometer/Kalman Filter attitude determination system for a spacecraft in low-altitude
Earth orbit is developed, analyzed, and simulation tested. One test case, a gravity-gradient stabilized spacecraft with a
pitch . to design of Kalman filter for satellite attitude and rate estimation use theKey words: magnetic attitude control
system, three-axis magnetometer, three- . numerical simulation of satellite attitude under soft assumptions relevant to
real satellite. The -paper considers influence of models parameters on the estimation application of the extended
Kalman filter with minimal state vector for satellite.satellites. Our objective in this thesis is to improve attitude
estimation on CubeSats angular rate estimation than the Extended Kalman filter (already implemented on . 3-axis
stabilized CubeSats often have one RWA for the X, Y, and Z axes. Source: . flight simulation in Simulink and this data
is used for the filter design.
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