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e Oakwood High School; Morgan Hill, CA
e 2U CubeSat; 7 Payloads

e Inspire students and provide learning
opportunities

e Contribute to the development of new
and innovative space technologies
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Payloads




Acoustic Spacecraft Mapping and Sounding

e Observes vibrations sent through spacecraft structure
o Before, during, after deployment
e Used as alternative to switches and other sensors to determine state of satellite

Autocorrelation Results, pre vs post-deployment

—— Sensor 1, no deployment
- Sensor 1, post-deployment
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Development of Acoustic
Systems for Structural

VN L ahess Switches are bulky and can be unreliable

BACKGROUND & PROBLEM

in space, causing inaccurate deployment
readings and requiring redundancy.

Acoustic waves from
deployed configuration

Switches provide a simple method for detecting changes in position or
state, making them an important option. However, adding redundancy
and hitting reliability targets is often difficult.

Test for deployed Test for closed
configuration of satellite || configuration of satellite

NyanSat introduces a novel sound-based
system to verify spacecraft deployment
and structural status.

NyanSat explores acoustic technology with potential applications in larger
spacecraft, aerospace structural analysis, and beyond.

NyanSat's ultrasonic tech ensures

accuracy, reducing mechanical parts

through use of a small number of
solenoids and transducers. e

TooLs
= Python, Pandas, NumPy, SciPy, Jupyter
Notebaaks, Plotly - coding / debugging
o 4 & ) ” ¥ & Discord & Google Colab - collaboration
Katerina Starodub, Adhrit Sinha, Efa Anais Cannieux, Dhruvil Patel, Michael Lyle Oaciloscope SBSZ104X Pius - reading
‘wavaforms.
‘Wrench, Fishing Line, Ultrasonic Transducers -
model used for testing and producing waves

NEexXT STEPS

Moving forward, we will focus on
sof

Oakwood
School




Material Science Experiment

e Observes properties of various semiconductors in space

e Kits to disadvantaged schools around the country
o Students to perform control experiments and
compare results

Drawing “Shooting Star” Dispenser

e Drawings from local 5thgraders
e Active topic of design- orbital debris concerns
e Camera



CONOPS: Early Mission Phase

O

1. Released
into space &
waits 45 mins

2. Deploys
antennas,
starts
telemetering

3. Attempts
detumble

—
\

(7

4. Awaits
ground
commands

5. Before further
deployment:
obtain control
acoustics
observations
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Thermal / Electrical Over

NyanSat Spacecraft Temperature
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Burn Wire Deployment System

(Y



Board Stack & Structure

AVl O n |CS On-Board Computer

Combined Payload Board (+ Camera
& Acoustic Sounding boards)




Board Stack

e PC-104 Form Factor

e Based on PyCubed by Holliday
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On Board Computer
e Recent discovery of ATSAMDS51 microcontroller’'s incompatibility with space environment
(and positive radiation testing of RP2350)
e Stacking, connectors, access port. Most components on top; radio/GPS/connectors on bottor

e Novel discrete analog watchdog/supervisory circuit cycles power upon request, power
anomaly, or failure of microcontroller to toggle a signal at correct rate

3 e
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Combined Payload Board o

e Subsystems

O

O

O
O
O

Material Science Experiment
Acoustic Spacecraft Sounding

Camera
Deployables
ADCS

Original schematic and PCB design
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Open-Source CubeSat Technology: . .
Developing the Obi Wan Computer ersa I e Ig

and Combined Payload Board
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Board Bringup

e Testing components of our

custom boards

e Software Modules developed

Serial Data
Handling = [2C2UART
with the Pi
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Radio/Telemetry

e GFSK4800, 440MHz

e File transfers scheduled
when over SatNOGS
scheduled observations

e Sensor data is stored to §
the Telemetry Data Store
(TDS)

e Telemetry frames

o composed of critical
parameters

o followed by least
recently telemetered
parameters




Power management

e Approximately twenty power
domains in satellite with complex
dependencies

e Power Supervisor subsystem keeps
critical systems active when power
1s low

e Understands dependencies and
properly sequences for user
commands or scheduled activities

e Monitors and reports on battery
and solar charging status

@ powersupervisor.py X
% powersupervisor.py
class PowerSupervisor():

def process(self):
print("beginning to process power")

irning off everything that should

143
turned_on = False
turned_off = True
#Iterate all self.services.
for dev_id in self.devices:
this_dev = self.devices[dev_id]
dev_timeout = self.timeouts.get(dev_id, 0)
if dev_timeout < self.get_time():
Timeout i 1 the pas ould r be on.
if this_dev.enabled == turned_off == True:
# instead preferring ) explic y
turned_off = self._turn_off(dev_id)
else!
if this_dev.enabled == False and turned_on == False:
s not on yet, ar en't turned or
turned_on = self._turn_on(dev_id)
def checklist(self):
reverselist = self.orderlist[::-1]
print(“this is the order we turned it on:", self.orderlist)
print(“this is the order we should turn it off:", reverselist)
psup = PowerSupervisor(system_timeout=0.2 % 1000000000)
n=20
psup.add_device(PoweredDevice("a"))
psup.add_device(PoweredDevice("b", ["a", "c", “d", "e", "f"]))
psup.add_device(PoweredDevice("c", "d", "e 1))
psup.add_device(PoweredDevice("d", "e", "f"1))
psup.add_device(PoweredDevice("e", , "f'1))
psup.add_device(PoweredDevice("f", ["a"]))
n=2 Ensure r
A e
®o0A0 ®Wo

Power Supervisor Module



Thank you!

Questions?

h

(9) @OakwoodEngineering
nyansat.org
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