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BisonSat NOAA Licensee Public Summary

BisonSat is a 1U CubeSat that has primarily an educational objective of training undergraduate 
engineering and science students on design, build, test, and operation of space hardware. The science 
payload is a visible light camera for land cover classification, cloud cover, and cloud height 
measurements.

The BisonSat camera is designed by Salish Kootenai College and utilizes an Aptina MT9T031 ½-inch 
optical format CMOS detector. The 2048x1536 array of 3.2 µm active pixels is subframed to 
1600x1200 or smaller, with an overlain Bayer pattern filter providing color imaging. Raw Bayer 
pattern data from the detector is written to SRAM and then transferred to a SD card for later onboard 
processing and downlink. The image detector with overlying RBG Bayer pattern filter is sensitive 
mainly in the visible with greater than 10% quantum efficiency from 390 nm into the near infrared 
(with blue pixels from 390 to 530 nm, green from 475 to 620 nm, and red from 570 nm into the near 
infrared). A IR cut off filter is be placed between the optic and image detector to change the red 
response to 570 nm to 700 nm.

An onboard dsPic33 microcontroller and real time clock is used to control the camera. Image 
acquisition is scheduled via uplink commands sent from the Salish Kootenai College ground station. 
Usually Bayer pattern data from the detector is interpolated and JPEG compressed on board. BisonSat 
also has the capability to return a losslessly compressed form of the Bayer pattern data for three-band 
RGB science analyses.

BisonSat uses passive magnetic attitude control to align the camera optical axis with Earth's local 
magnetic field direction. BisonSat is able to image Earth's surface where the magnetic field has a large 
downward vertical component. Oblique imaging is possible in equatorial areas. The camera is pointed 
away from the Earth where the magnetic field has a large outward vertical component, which is over 
much of the southern hemisphere. Over much of North America the camera will be pointed to within 
10º-30º of nadir. No space-pointing images will be acquired. At perigee the 35-mm BisonSat optic 
yields a 8.4º field of view, and a 69-km maximum ground swath width. Best resolution is 43-m ground 
sampling distance at nadir.

For further information:

Timothy Olson
Salish Kootenai College
PO Box 70
Pablo, MT 59855
tim_olson@skc.edu
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