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1. Mission

La Jument is USC’s 4th CubeSat mission built in partnership
with Lockheed Martin to carry their payload to Low Earth
Orbit (LEO). USC’s primary research goal for this project is
creating a transmission system between the student run
ground station at USC’s campus and the spacecraft in orbit.

/. Battery Lot Testing

La Jument has required the use of battery testing to further
ensure the batteries can handle the depth of discharge
requirements. The batteries are hooked up to a load while
connected to an Arduino that continuously measures the
voltage of the circuits and calculates average current, C
rating, capacitance, average voltage loss per second, and

2 POW&" System f o e run time for each battery tested. Using the capacitance and

. . C rating an excel document is then used to calculate an
The electrical power system (EPS) sypplles power to all ' expected run time for comparison. The batteries with the
system spacecrait as well as regulating the charging of the : longer calculated run time would last the longest under load
battery system via its 4 BCRs. The spacecrait’s battery e making them top candidates for the La Jument mission.
system provides 26.6 W-hrs and a total of 7 solar panels (4

deployable & 3 fixed) provide 22W in full sun. Power is

centrally controlled and distributed across three major lines.

4. System Power Budget

La Jument operates on a 2-in-series, 3-in-parallel battery
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these challenges. By wrapping transmission data inside a
USC message before sending it to the transceiver, which
tacks on a checksum, we were able to provide the flexibility
required of data transmission, while maintaining the
appropriate separation of concerns.

3. Attitude Determination/Control ol |

The spacecraft is 3-axis stabilized and utilizes a SERC-
designed control software for attitude determination and
control. The software controls an MAI-200 with three reaction
wheels and three torque rods, three single-axis gyros, and a
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ground station, a series of commands are uploaded to
spacecraft that instructs where in the orbit to begin an image
capturing process along with the sequence of modes
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validate hardware/software performances. Despite hardware
shortages and pandemic restrictions, detailed procedures
and protocols allowed students to complete tasks efficiently
within the set deadlines.

Table 1: La Jument Uplink Command Message Definition

required capture the image. When the satellite approaches
its target, it switches from an idle mode to a slewing mode in
which the spacecraft turns the imaging payload towards the
target. Once the image is captured, the spacecraft slews into
its original orientation where it will process the collected data
in order to transmit back down to the ground station.
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Figure 2: La Jument control system state diagram detailing transitions
between different modes of operation



