
CYSAT SENIOR DESIGN

SDMAY21-25



CYSAT MISSION DESIGN

THE CLIENT

MAKE:2:INNOVATE

The Team

Alexis Aurandt (OBC Lead, SDR Sub-Lead, & Boost Board Lead)

Alexander Constant (Ground Station Lead & Radio Sub-Lead)

Jeffrey Richardson (ADCS Lead & EPS Sub-Lead)

John Lenz (Radio Lead & ADCS Sub-Lead)

Chandler Jurenic (SDR Payload Lead & OBC Sub-Lead)

Scott Dressler (EPS Lead & Boost Board Sub-Lead)

Faculty Advisor

Dr. Phillip Jones



PROJECT VISION – WHAT IS CYSAT?

• 3U Cube Satellite built by ISU 

Students

• Orbit earth for 6 months

• Collect soil moisture data and 

relay the data back to earth



CONCEPTUAL/VISUAL SKETCH



FUNCTIONAL REQUIREMENTS

• Must power up no earlier than 30 minutes after deployment from the International Space Station

• Must stabilize and point itself towards earth for data collection

• Must take soil moisture readings from Earth via a microwave radiometer

• Must be capable of transmitting SDR data back to the ground station in Ames, IA at a rate of 400 kb 

per week while within 500km of the Ground Station

• Must operate battery heaters based on the current operating temperature so as to prevent battery 

charging at temperatures below 0° C

• Must disable 3.3 V and 5 V outputs if the operating temperature is greater than 55° C or if battery 

voltage falls below 3.5 V



FUNCTIONAL REQUIREMENTS CONT'D

• Must collect data for its orbit life, a minimum of 2 months and a maximum of 6 months

• Must meet NASA’s CubeSat standards and regulations

• Must receive and execute commands issued by the Ground Station while within beacon range 

(500 km)

• Ground Station must keep logs of sent/received commands and data, separated daily or 

weekly

• Must successfully deorbit at the end of its lifespan, estimated to be 221 days

• Must begin detumbling when total orbital spin exceeds 40 rads/second



NON-FUNCTIONAL REQUIREMENTS

• Ground Station UI must be performant and fault tolerant (minimal downtime, 

error recovery)





PROJECT PLAN

MILESTONES / DESIGN



ON-BOARD COMPUTER(OBC)

• Why Endurosat OBC?

• Communication with Interrupts

• Bootloader for Live Patches



OBC DEMO



GROUND STATION

• Ground Station Communication

• Ground Station Command 

Protocol

• Data and Command Logging

• Subsystem Health Visualization

• User Testing (Ongoing)

CySat Packet Protocol
• Ensures data consistency

• Longitudinal Parity or CRC Checksum



GROUND STATION PROTOTYPE

• Ground Station UI 

Wireframed and 

Partially Implemented by 

Previous Team

• Serious rewrite necessary 



ULTRA-HIGH FREQUENCY RADIO(UHF RADIO)

• Communication from computer into radio for debugging

• Establish connection between Kenwood and UHF

• Communication with Ground Station

• Receive and Send commands to OBC

• Receive and send packets from Ground Station and OBC



ELECTRICAL POWER SYSTEM (EPS)

• EPS Communication with OBC via I2C

• Health Checks

• Charge and Discharge

• Battery Protection

• 3.3V and 5V outputs

• Solar panels fabricated by M:2:I



EPS COMMUNICATION FORMAT



SOFTWARE DEFINED RADIO PAYLOAD(SDR PAYLOAD)

• Communication with OBC

• Data Collection Testing

• Payload Functionality Integration with OBC



ATTITUDE DETERMINATION AND CONTROL SYSTEM (ADCS)

• Orientation of the Satellite

• Storage of Telemetry Data

• Mode Activation Control

• I2C Communication



ADCS MODE CONTROL



VOLTAGE BOOST BOARD

• Construction and Testing



PROJECT TIMELINE/SCHEDULE



TEAM MILESTONES



TEST PLAN

• Subsystem integration will be tested by performing a series of mock launches, 

which simulate the ejection of the satellite up until the initial health check

• The Ground Station and other subsystems will write unit tests to ensure

adherence to communication protocol and packet encoding/decoding

• The Boost Board will be tested by connecting a dummy load and measuring 

the current for an extended period



EFFORT HOURS



CONCLUSION

• Mission Design

• On schedule for the April launch date

• Continued progress during the winter term

• Team Progress

• Team Challenges
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Q & A


