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2 Orblt and attitude control of a SC
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Attitude control

e 3-axis stabilization modes

* Transitions between modes
* Custom 3-axis rotations |
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- Star Tracker as an attitude sensor

Other sources for information about attitude:

— Sun sensor
— Magnetometer (Earth’s magnetic field)

— Earth’s IR sensor



°_.St'ar Tracker principle of operation

RA= 3h 58m 59s Dec= 44*48'33" Phi= 2*52'31"
1

Modes:

* Tracking

* Lost-in-space

* High angular velocity
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Demonstration setup
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Poor light sensitivity

* Aperture size

* Colorfilters

* Pixel wiring

* Amplifier noise
Low frame rate
Optical distortions and
manufacturing defects
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‘Low-end camera problems
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Smartphone hardware

Scaled
FUjitsu MBGOGSH.  fr5me Qualcomm APQ8064T
e Android
8 Camera Service
1 < YUV YUV
‘ dat
n liriz(e) data System ** | SDRAM
-l Processor Microcontroller
© Greyscale
E data
—_ Star Tracker ,
algorithm
' ' ' 12C

FOV 69° Cores 4 x Krait300
Focus length 4.2 mm Clock up to 1.9 GHz
Aperture /2.2

Sensor Sony IMX091PQ

Dedicated ISP Fujitsu M10MO
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- Influence of pixel and
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Conclusions

Star tracker algorithm may be ported to an Android
smartphone with a camera

Smartphone-based ST has limited capabilities when
used with real night sky

Smartphone-based star tracker could be used in
hardware-in-the-loop set up with sky simulation

Hardware solutions used in modern smartphones
may give a good example of hardware architecture



Future work

" Future work:

 star tracker validation (paper)

 star tracker algorithm (paper)

e tests with R3a ADCS (hardware-in-the-loop)
e special cases of hardware architecture
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